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In two studies, we demonstrate that small group discussions change the extent to which
an activated stereotype affects performance in a relevant domain. In Study 1, female
participants were asked why men are (or are not) better than them at maths. They
generated their answers individually or through group discussion, and their subsequent
maths performance was highest when they collectively challenged the stereotype and
lowest when they collectively affirmed the stereotype. When participants affirmed the
stereotype through discussion, they used more theories which supported the validity of
the stereotype, compared to the individual thought condition; and consensus mediated
the effect of group discussion on performance (relative to individual rumination). In Study
2, male and female participants affirmed or challenged the stereotype in same-gender
discussion groups. After affirming the stereotype, women’s performance decreased
relative to their baseline scores and men’s performance was ‘lifted’. In contrast, when
they challenged the stereotype, there was no difference between the performance
of men and women on the maths test. This pattern of effects was mediated by
confidence in mathematical ability. The findings support the idea that topical small
group discussions can, in the short term, differentially alter the impact that stereotypes
have on performance.

Over 25 years ago, Cockcroft (1982) reported that the performance of girls in math-
ematics exams in the UK was significantly lower than that of boys, and that this
trend was replicated in many cultures around the world. Although a recent study of
3,000 twin pairs resulted in the conclusion that there is no genetic reason why the
performance of boys and girls at school should differ (Haworth, Dale, & Plomin, 2009),
the trend re-emerged in the UK in 2009, with results for 16-year-olds at school for
General Certificate of Secondary Education qualifications showing that more boys than
girls achieved grades A∗–C after coursework was removed from assessment – the qual-
ification now entirely dependent on exam results (Curtis, 2009). Furthermore, a cross-
national meta-analysis showed that males generally outperform females at mathematics
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and have greater confidence in their mathematical ability (Else-Quest, Hyde, & Linn,
2010).

Evidence such as that described above fuels the public debate around the stereotype
that males are equipped to outperform females at mathematics (Rosenthal & Crisp,
2006). For example, in 2005, the president of Harvard University publicly speculated
that a reason for the underrepresentation of women in science and engineering is because
of ‘a different availability of aptitude at the high end’ (see Dar-Nimrod & Heine, 2006,
p. 435). These comments sparked a public outcry, with a prolific response to be seen
on on-line discussion boards to this day. Alarmingly, there is mounting evidence that
awareness of this stereotype influences the performance of women in maths tests (Marx
& Roman, 2002; Nosek, Banaji, & Greenwald, 2002; Schmader, 2002; Spencer, Steele, &
Quinn, 1999). At the same time, in other domains, there is evidence that discussion
can change stereotypes (e.g., Haslam, 1997) and profoundly affect behaviour (e.g.,
Lewin, 1953). Therefore, it appears that exposure to discussions about stereotypes
may have the potential to affect the behaviour of the targets of stereotypes. After all,
stereotypes are socially shared representations of social groups (Kashima, 2000; Lyons &
Kashima, 2003), and the process of learning about them is largely through some form of
communication (e.g., Karasawa, Asai, & Tanabe, 2007; Ruscher, 2001; van Dijk, 1987).
Yet while debate about the stereotype clearly continues in society, research has not yet
addressed the impact this discussion has on the targets of the stereotype. The present
research was designed to address this issue by drawing on insights from the small group
communication and stereotyping literatures. Specifically, we focused on the impact of
discussing the stereotype on targeted individuals’ mathematical performance.

Stereotype threat
The negative impact that activated stereotypes may have on the performance of
stigmatized individuals is known as stereotype threat (e.g., Aronson et al., 1999; Steele,
1997; Steele & Aronson, 1995). Stereotype threat is a robust effect, shown to affect
performance in a variety of domains, including women and career choices (Davies,
Spencer, Quinn, & Gerhardstein, 2002), race and academic performance (Aronson, Fried,
& Good, 2002; Steele & Aronson, 1995), race and maths performance (Aronson et al.,
1999; Smith & White, 2002), and social class (Croizet & Claire, 1998), to name but
a few.

Researchers over the past decade have suggested that there are various types of,
sources of, and responses to stereotype threat (for a review, see Shapiro & Neuberg,
2007), and along with each of these is a selection of bespoke moderators and mediators.
Indeed, it is unlikely that there is a single universal mechanism behind stereotype threat –
instead, a series of social, cognitive, and physiological processes may interrelate to
cause the phenomenon (Schmader, Johns, & Forbes, 2008). The effect of stereotypes is
not universally negative: stereotypes may also improve the performance of individuals.
Evidence has emerged that the negative stereotyping of an out-group can be utilized to
enhance or ‘lift’ in-group performance (Walton & Cohen, 2003).

While stereotype threat has the potential to be a substantial problem for members of
stigmatized groups, individuals have both intrinsic and extrinsic motivations for resisting
or challenging stereotypes, and there are both implicit and explicit methods by which
the affect of stereotypes can be can be moderated (e.g., Smith & White, 2002; for reviews,
see Rosenthal & Crisp, 2006; Sherman et al., 2008). For example, over time Aronson et al.

(2002; Good, Aronson, & Inzlicht, 2003) were able to reduce the stereotype threat effect



76 Laura G. E. Smith and Tom Postmes

by informing participants that intelligence was malleable and not fixed. The effect has
also been reduced through using relevant positive role models (Marx & Roman, 2002),
by informing participants that the stereotype does not apply in the current context
(Ouwerkerk, de Gilder, & de Vries, 2000; Spencer et al., 1999), by blurring intergroup
boundaries (Rosenthal & Crisp, 2006) and through self-affirmation strategies (Martens,
Johns, Greenberg, & Schimel, 2006).

It appears therefore that the effect of these stereotypes can be reduced by challenging
individuals’ perceptions. However, phenomena like stereotypes have their effect because
they are collectively shared representations of reality (Kashima, 2000; Lyons & Kashima,
2003), validated by a proportion of society (Karasawa et al., 2007), and maintained by
a certain degree of societal consensus (Hardin & Higgins, 1996). Therefore, changing
individuals’ perceptions of the situation does not necessarily change the origin of the
threat: the perception that the stereotype is valid in the eyes of others. A challenge by
one individual would not change the negative content of the in-group stereotype per se;
it would merely bypass the threat for the moment. Instead, the group must participate
in collective action to challenge or invalidate the stereotype together (Haslam, Salvatore,
Kessler, & Reicher, 2008). One important way in which group members can do this is
through group discussion.

Stereotypes and group discussion
During group discussion, many different processes govern stereotype transmission (e.g.,
Kashima, 2000; Lyons & Kashima, 2003; Semin, 2008). For example, individuals will
often tune the content of their communication to their audience (e.g., Clark & Murphy,
1982; Higgins, 1992). One robust effect is that discussing a stereotype leads to increased
consensus within the group on the stereotypic traits (e.g., Haslam, 1997; Haslam, Oakes,
Reynolds, & Turner, 1999; Haslam, Turner, Oakes, McGarty, & Reynolds, 1998; Haslam,
Turner, Oakes, Reynolds, et al., 1998; Thompson, Judd, & Park, 2000). Significantly,
perceptions of this group consensus validate individuals’ beliefs and ideologies (Correll &
Park, 2005; Festinger, 1950, 1954; McGarty, Turner, Oakes, & Haslam, 1993), increasing
individuals’ confidence in the accuracy of the views (Baron et al., 1996; Luus & Wells,
1994; Petty, Briñol, & Tormala, 2002). If group members agree upon and validate
particular reasons why a particular stereotype has (or does not have) a legitimate basis,
they may infer that the associated behaviours are (or are not) normal for their group.
This in turn will dictate the extent to which group members’ behaviour conforms to
the stereotype. For example, if women discussed the stereotype that males are better at
maths than they are, and the emergent consensus supported this stereotype, they may
experience decreased confidence in their mathematical ability, and subsequently worse
performance on a maths test. On the other hand, if women agreed together that the
stereotype is invalid, or if there was a lack of consensus on this issue, the stereotype
would be comparatively less likely to negatively affect their performance. Discussion
would be more powerful in affecting stereotypic behaviour than individual cognition
because it provides this consensus (or dissensus) information.

Therefore, a strategy for accepting or changing a stereotype within the group would
be to reach a consensus about the validity (or lack of validity) of the stereotype through
discussion with other group members. The consensus (or dissent) that emerges within
the group through discussion will then guide subsequent behaviour (cf. Chong &
Druckman, 2007; Turner & Killian, 1972) due to its validating (or invalidating) effect.
Indeed, past research suggests that group members often use the views they perceive
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to be shared within their group to inform their social behaviour (Abrams & Hogg, 1990;
Haslam et al., 1999; Reicher, Spears, & Postmes, 1995; Sechrist & Stangor, 2001; Turner,
1985). Indeed, collectively challenging (or using) established beliefs within a group is
often used a means to achieve social change (for both low and high status groups; see
for example, Craemer, 2008; Mallett, Huntsinger, & Sinclair, 2008; Stott & Drury, 2004;
Subasic, Reynolds, & Turner, 2009; van Zomeren, Postmes, & Spears, 2008). However,
the extent to which the process of stereotype threat is interdependent with the intra-
group dynamic of targeted group members is an important yet relatively unexplored
question (Carnaghi & Yzerbyt, 2007). Therefore, the current research was designed
to test the consequences of discussion about the stereotype that males are better at
mathematics than females on maths performance.

The current research
We conducted two studies that examined whether the effect of the gender stereotype on
maths performance may be moderated through challenging or affirming the stereotype
through small group discussion (relative to no communication) with same-gender peers.
By combining insights from research into small group discussion and the literature
on stereotype threat, our goal was to directly investigate the impact of this process
(validating or invalidating views through group discussion), which appears to be
fundamentally involved in the effect of stereotypes on behaviour. In doing so, we
contribute to the literature on the role of shared views on the effect of stereotypes
on behaviour (Karasawa et al., 2007) and locate the origin of this process in perceivers’
ability discuss stereotypic views within their referent group.

STUDY 1
In the first study, we asked female participants to either challenge or affirm the statement
that women underperform at maths relative to men. Importantly, they did this either
through individual thought, or through group discussion. Therefore, we were able to
compare the consequences of group discussion about the gender stereotypes to those of
individual thought, and establish the unique impact of group discussion on stereotype-
relevant behaviour. Furthermore, in order to examine the extent to which participants’
consensus on the stereotypes affected their subsequent maths performance in each
condition, we analysed the degree of consensus on the key points raised by participants
and compared these for content across conditions.

Hypotheses
We hypothesized broadly that (a) group discussion would result in significantly different
and more consensual content of the stereotype relative to the individual thought
conditions. Next, (b) we predicted an interaction between type of reflection and topic of
reflection. Specifically, we hypothesized that participants who affirmed the stereotype
would have lower maths scores than participants who challenged the stereotype, but this
difference would be achieved through group discussion rather than individual cognition.
Finally, (c) we predicted that this interaction would be mediated by the extent to which
participants had consensus on the topic of reflection.
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Method
Participants and design
Participants were 75 female first-year psychology undergraduates from a university in
the UK, recruited during class time. The university had a selective admissions policy,
with top-level academic entry requirements. The undergraduate admissions policy states
that all applications are considered and evaluated on the basis of individual merit. Of
undergraduate admissions to the university in 2006, 92% were domestic or European
Union students. Non-White students formed 4.9% of admissions, and 26% attended fee-
paying schools prior to entering university. The mean age was 19.74 years old (SD = 3.80,
range = 24). The design was a 2 (Topic: affirm stereotype vs. challenge stereotype) × 2
(Reflection: group discussion vs. individual cognition) between-subjects factorial design.
Participants were randomly allocated to the conditions, and within those to three-person
groups (N = 25).

Materials and procedure
Consenting participants were informed that they were taking part in a study on
mathematical ability, which involved a modified brainstorming task and a maths test. The
experimenter then split participants into groups by randomly assigning each participant
a group number. Participants were informed that first of all, they would be taking part
in an exercise to help them generate their opinions. They were then asked to discuss in
their groups or think about alone, either ‘Why it is true that men are better than women
at maths’, thus affirming the stereotype; or ‘Why it is not true men are better than women
at maths’, thus challenging the stereotype. To ensure that participants in all conditions
worked to a similar goal, they were all asked to write down their top five ideas. After
10 minutes, participants were asked to stop discussing or thinking about this. They then
individually completed a maths test, which began with the following feedback: ‘There
is a stereotype in society that women are worse at maths than men. Gender differences
have been found in the past on this maths test. This test is diagnostic of your numerical
ability, so please do your best to answer the following questions’. The test contained
four questions of approximately high school standard, which was to be completed in
silence, individually and without the use of a calculator. Although there was no time
limit on completing the test, the amount of time taken was recorded in order that its
effect could be controlled. Participants were then debriefed.

Dependent measures

Maths performance
The performance measure was the total score on maths test, which contained four items:
‘3/5–1/4 = ?’; ‘Make a the subject of this formula: r = √(4a + b)’; ‘Write down the
gradient and the intercept of the straight line graph: 2y = 4x + 8’; ‘2/3 + 2/4 = ?’; and
‘A formula is given by y = mx + c. Find the value of x when y = 13, m = 5 and c =
3’. Answers were marked either correct (1) or incorrect (0), and correct answers were
totalled to give a score out of 4.

Consensus
We conducted a content analysis of the ideas listed by each participant. From this analysis,
scores were calculated to represent the amount of consensus surrounding the content
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of the stereotype in each group of three participants. To do this, first we calculated the
average proportion that each category code was mentioned (Tables 1 and 2). Then, we
computed how frequently each group of N = 3 participants mentioned each code. Next,
for each group, we computed a relative score of how frequently they mentioned each
code, minus the average proportion that the categories were mentioned in the condition.
We then normalized the scores for each group, so that scores range from 0 to 1 (where
1 = complete consensus that a code either applied or did not apply).1 The scores for
each group were then aggregated across codes, to create one number per group, ranging
from 0 (no deviation from average proportions) to 1 (consistent consensus).

Analytic strategy

Stereotype content
A content analysis was performed on the written description of the in-group and out-
group stereotype provided by participants across conditions. The primary coder followed
the iterative inductive and deductive coding procedures, recommended by Miles and
Huberman (1994). In accordance with these procedures, the primary coder was not
blind to the hypotheses. A second blind coder independently coded the data. Inter-
rater agreement was 99% for the affirm condition and 95% for the challenge condition,
and reliability was good, Cohen’s (1960) � = .68–1.00. Please refer to Tables 1 and 2
for definitions of the codes. The purpose of this analysis was to explore the content
of the stereotype formed through group discussion or individual reflection for any
differences. Therefore, the mean frequency with which the codes were mentioned in
each condition was compared using t tests for responses in the affirm and contest
conditions, respectively. In order to compare consensus on the stereotype across
conditions, the consensus scores described above were analysed via analysis of variance
(ANOVA) at the group level. Subsequently, in order to test whether group consensus
mediated the effect of condition on maths score, we performed an analysis of covariance
on group-level consensus and maths scores.

Maths performance
The responses to the measures were shaped by the small group interaction, therefore
these data are interdependent. The intra-class correlation confirmed this, ICC = .31,
indicating that 31% of the variability in maths scores was associated with differences
between small groups. Multi-level modelling is capable of partialling out the variance
caused by both group-level and individual-level factors (Raudenbush & Bryk, 2002;
Snijders & Bosker, 1999). Therefore, we conducted hierarchical linear modelling (HLM)
analyses in HLM for Windows 6.03 (Raudenbush & Bryk, 2002) in order to analyse
condition differences in maths scores. Multi-level analyses are appropriate for data in
which one level of analysis (individuals, level 1) is nested within another (groups, level 2).
This procedure examined the behaviour of the level 1 outcome (maths performance) as
a function of level 2 predictors (condition). Dummy and contrast variables were created
to represent the independent variables (i.e., a multi-level equivalent of the General Linear

1In order for a score of ‘1’ to represent consensus, if the category was mentioned by all members of a group, scores were
divided by 1-condition average. If the category was not mentioned by all members of the group, scores were divided by the
condition average itself.
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Model approach). The estimated models were:

In these models, Y represents the dependent variable, R and U the errors at the individual
and group level, respectively, and � and � are regression coefficients at the individual and
group levels, respectively. In the Results section, � and p values are reported as a direct
test of the relation between the independent (via contrast variables) and dependent
variables. Means and standard deviations are reported in Table 3.

Table 3. Means and standard deviations of dependent variables, Study 1

Main effects and the two-way interaction were tested by means of dummy variables
(Judd, McClelland, & Culhane, 1995; Rosenthal & Rosnow, 1985; Wilkinson et al., 1999),
and contrast variables were created to compare specific cells, following recommenda-
tions for contrast analysis in the testing of regression models by Cohen, Cohen, West,
and Aiken (2003).

Results2

Stereotype content
In the affirm stereotype condition, participants listed an average of 4.65 ideas to answer
the question, ‘Why is it true that men are better than women at maths?’ There were 17
distinct ideas in total. These were collapsed into five categories: traits, behaviours, roles,
theories, and denial (see Table 1 for a full summary of the data).

Participants in the individual rumination condition more frequently mentioned traits
which confirmed the gender stereotypes t(38) = 0.19, p = .03, with an average of
2.26 traits mentioned after individual thought (SD = 1.41), compared to an average of
1.43 traits mentioned in the group discussion condition (SD = 0.98). Examination of the

2Space constraints prevent us from reporting all dependent variables here. Both studies measured social identification; however,
we found no significant condition effects or significant moderation or mediation effects for this variable. Therefore, changes in
identification could not explain the differences between conditions.
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codes mentioned within this category showed that participants in the individual thought
condition were significantly more likely to mention that men are more numerically
intelligent than women (47%) compared to those in the group discussion condition
(10%), t(38) = 2.88, p = .007. There were also marginal differences in the same
direction for beliefs that men have better spatial awareness than women t(38) = 1.93,
p = .06. However, participants in the individual condition were also more likely to
focus on positive in-group characteristics than when those participants who engaged in
discussion. Participants in the individual condition were marginally more likely to report
that women are more verbally intelligent than men t(38) = 1.77, p = .09, and women
are more creative than men t(38) = 1.95, p = .06 (Table 1).

In contrast, participants in the group discussion condition were significantly more
likely to report theories which justified or explained why the stereotype was accurate
(100%) compared to the individual thought condition (79%), t(38) = −2.61, p = .01.
Specifically, participants were more likely to theorize through discussion (86%) than
through individual thought (47%) that the ‘gender gap’ is caused by physical differences.
Evolution was given as an explanation by 43% of participants in the discussion condition,
but this was mentioned by marginally fewer participants (16%) in the individual condition
t(38) = −1.90, p = .07. Thus, discussion appeared to give the stereotype a firm theoretical
basis, compared to individual thought. There were no other significant differences
between conditions (Table 1).

For the question, ‘Why is it not true that men are better than women at maths?’
participants listed 4.14 ideas on average. There were 13 distinct ideas mentioned in total
(for a full summary of the data, see Table 2). There was a significant difference between
the conditions were on mentions of stereotype-disconfirming behaviour t(34) = 3.93,
p < .001. Specifically, in the group discussion condition, 72% of women mentioned
the behaviour that girls do better in exams/at school than boys, compared to only
17% in the individual condition. This suggests that the focus of discussions (relative to
individual thoughts) was on positive in-group characteristics: a reverse of the finding
in the affirm conditions where more positive in-group traits were written down after
individual thought.

The frequency of theories which de-legitimized the purported gender difference
also differed t(34) = 3.81, p = .001, with 89% reporting at least one theory in the
discussion condition, compared to 33% in the individual condition. Examination of
theories used to de-legitimize the gender stereotypes across the two challenge conditions
suggested that group discussion appeared to focus participants’ attention on the theory
that any purported gender difference was due to prejudices in society t(34) = 3.43,
p = .002 (83% compared to only 35% in the individual condition). Furthermore, 33% of
participants in the group discussion conditions argued that environmental factors (not
gender) determine numerical skill t(34) = 2.19, p = .04, compared to 6% in the individual
thought condition. There were no significant differences between conditions on the
remaining codes (Table 2). However, overall the significant differences across codes
in the individual thought and discussion conditions provided support for Hypothesis
(a): discussions resulted in qualitatively different content of deliberations relative to
individual rumination.

Maths performance
In the initial model, maths scores were entered at level 1 and the dummy variables
were entered at level 2. This initial model was significantly different to the null model,
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� 2(22) = 41.13, p < .01, indicating significant between-condition differences overall.
Analyses using the dummy variables indicated that there were significantly higher maths
scores overall after the stereotype was challenged (M = 2.42, SD = 1.05), compared to
when it was affirmed (M = 1.79, SD = 1.10), � = −0.62, p = .03. There was no overall
difference between group discussion (M = 2.05, SD = 1.25) and individual reflection
(M = 2.14, SD = 0.98), � = −0.05, p = .86. However, there was a significant two-way
interaction, � = −1.50, p = .01.

In order to explore this interaction, between-cell comparisons were conducted using
further dummy and contrast variables. When participants challenged the stereotype
through discussion (M = 2.78, SD = 1.06), they had significantly higher scores than
when they affirmed the stereotype through discussion (M = 1.40, SD = 1.05), � = −1.38,
p < .01. Overall, participants who affirmed the stereotype through group discussion
performed significantly worse than participants who affirmed the stereotype individually
(M = 2.21, SD = 1.03), � = −0.79, p = .04. Participants had marginally higher scores
when they challenged the stereotype through discussion than alone (M = 2.06, SD =
0.94), � = −0.71, p = .07. There was no significant difference between the challenge
discussion and affirm individual conditions � = −0.58, p = .15. This pattern of results
in the interaction confirmed Hypothesis (b).

Stereotype consensus
A 2 (Topic: affirm stereotype vs. challenge stereotype) × 2 (Reflection: group discussion
vs. individual thought) between-subjects ANOVA was conducted on the group-level
consensus scores generated from the content analysis. Analyses revealed a main effect
for reflection condition: there was greater consensus after discussion (M = 0.91, SD =
0.10) compared to individual thought (M = 0.77, SD = 0.04), F(1,21) = 24.05, p <

.01, �2
p = .53, providing further support for Hypothesis (a). There was also significantly

more consensus when participants affirmed the stereotype (M = 0.87, SD = 0.10) than
challenged it (M = 0.81, SD = 0.10), F(1,21) = 4.33, p = .05, �2

p = .17. The two-way
interaction was not significant F(1,21) = 1.58, p = .22, �2

p = .07.
Simple cell analyses of the consensus score revealed no difference when affirming

or challenging the stereotype through individual thought F(1,21) = 0.33, p = .57, �2
p =

.02. However, there was significantly more consensus when affirming the stereotype
through discussion than challenging it though discussion F(1,21) = 5.78, p = .03, �2

p =
.22. There was also significantly more consensus about the stereotype after affirming it
through discussion (M = 0.95, SD = 0.05) compared to individual thought (M = 0.78,
SD = 0.05), F(1,21) = 19.71, p < .01, �2

p = .48. There was also a greater degree of
consensus after group discussion which contested the stereotype (M = 0.86, SD = 0.12)
compared to individual reflection (M = 0.76, SD = 0.02), F(1,21) = 6.41, p = .02, �2

p =
.23.

Mediation
In order to establish whether group consensus on the stereotype mediated the effect of
discussion versus individual thought on maths performance when affirming or contesting
the stereotype, we conducted analyses of covariance using the group consensus scores
and maths performance at the group level. When contesting the stereotype, consensus
was not significant covariate F(1, 21) = 0.07, p = .81, �2

p = .02. However, when affirming
the stereotype, consensus significantly co-varied with maths score F(1, 21) = 6.69,
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Discussion vs.
Individual reflection Maths performance

Consensus on
affirmed stereotype

–.89**

–.56, ns

(.50†)

–1.29*

Figure 1. Beta coefficients for mediation model in affirm conditions, Study 1 (†.07; ∗p < .05; ∗∗p <

.01).

p = .03, �2
p = .50. On entering this mediator into the model, the difference between

participants who affirmed the stereotype through discussion or individual reflection
became non-significant F(1, 21) = 1.31, p = .29, �2

p = .16. A Sobel test indicated
that this was a significant reduction, z = 2.62, p < .01, providing evidence that
consensus on the affirmed stereotype mediated the effects of discussion relative to
individual rumination on maths score, providing partial support for Hypothesis (c)
(Figure 1).

Discussion
The purpose of this study was to establish the effects of group discussion (vs. individual
thought) about relevant gender stereotypes on performance on a maths test. We
predicted an interaction between type of reflection (discussion vs. individual thought)
and topic of reflection (affirming or challenging the stereotype). Specifically, we
hypothesized that participants who affirmed the stereotype would have lower maths
scores than participants who challenged the stereotype, but this difference would be
achieved through group discussion rather than individual cognition. In support of this
theory, there was a difference between the maths performance of participants who
affirmed and challenged the stereotype, but this was only significant among participants
who had discussed the topic, not among participants who reflected on it individually.
Furthermore, there was a marginal lift in performance after discussions that challenged
the stereotype relative to the individual challenge condition, tentatively suggesting that
group discussion provided a cognitive boost that individual cognition alone could not
provide.

We also predicted that group discussion would have this effect because it would
provide participants with the opportunity to exchange and validate views as to whether
or not the stereotype is accurate (Festinger, 1950, 1954). In line with this hypothesis,
the content of the stereotype in the affirmative discussions supported the legitimacy
of the stereotype. Participants’ explanations as to why women were worse than men
at maths were saturated with stereotyped gender statements (cf. McGarty, Yzerbyt, &
Spears, 2002), and these were qualitatively different and more consensual after group
discussion compared to individual thought. Participants who affirmed the issue through
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discussion appeared more likely to provide (essentialising) physiological theories that
would explain the negative performance of their group. In this way, group discussion
accentuated and entrenched participants’ views of the stereotype which suggested their
performance should be lower. Therefore, a consensual confirmatory discussion appeared
to restrict participants to the mould of the stereotype. Importantly, this phenomenon
mediated participants’ lower performance in this condition, providing evidence that this
was indeed the driving process.

In the condition in which the stereotype was challenged, group discussion seemed
to focus participants’ attention on positive group characteristics and de-legitimize
constraining factors which may determine mathematical skills, like physical differences.
Participants in this condition had more consensual views on how to challenge the societal
stereotypes, although consensus did not mediate the difference between conditions
when the stereotypes were challenged. Instead, we speculated that invalidating or de-
legitimizing the stereotype (as was evident in the content in these conditions) may
have increased participants’ confidence in their mathematical ability. After all, previous
research has suggested that group discussion can be a source of action confidence (Baron
et al., 1996; Luus & Wells, 1994; Petty et al., 2002), and Else-Quest et al.’s (2010) meta-
analysis showed that males had greater mathematical confidence than females, alongside
their higher test scores. Therefore, we speculated that the process of challenging the
stereotype together (due to its power to invalidate the stereotype) could give women
more confidence in their mathematical ability than those who affirm the stereotype, and
this may lead to better performance.

Although the effects of Study 1 were encouraging, the evaluation of the direction
and strength of the effects of group discussion were limited by (a) the absence of
a control condition in which participants did not explicitly reflect on stereotypes,
and therefore a baseline against which to evaluate effects of group discussion and
(b) the absence of conditions in which male participants who underwent the same
procedure. The question also remained as to whether contesting the stereotype in
groups worked to increase performance (relative to the affirming discussions) because
of a change in confidence in mathematical ability. Study 2 was designed to investigate
these issues.

STUDY 2
In the second study, we compared the effects of small group discussion on the maths
performance of both women and men, and included a baseline condition in which
participants did not explicitly reflect on the stereotype. We hypothesized that (a)
gender and discussion topic would interact: women who affirmed the stereotype
during a group discussion would show decreased maths performance (relative to
the challenge and baseline conditions). In contrast, men who affirmed the stereotype
during group discussion would show improved performance (stereotype lift) relative
to baseline scores. When men and women were given the opportunity to challenge
the stereotype through discussion, we predicted that there would be no difference
on maths performance between the gender groups. A final purpose of this study was to
investigate whether challenging a stereotype through discussion (compared to individual
thought) can work to increase individuals’ confidence in their maths ability, improving
performance. Accordingly, we hypothesized (c) that confidence in ability would mediate
the effect of experimental condition on maths performance.
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Method
Participants and design
Participants were 255 undergraduate volunteers from the same university as before (134
male, 121 female) and the mean age was 19.68 years (SD = 1.41, range = 13). All
participants were unpaid and naive as to the purposes of the study. Maths ability was
controlled by only including participants who did not study maths at a degree level.
Participants were randomly assigned to one of the conditions of the 3 (Discussion topic:
affirm stereotype vs. challenge stereotype vs. no discussion baseline) × 2 (Gender: male
vs. female) between-subjects factorial design. Participants were randomly allocated to
same-gender three-person discussion groups (N = 80) by assigning each individual a
group number.

Materials and procedure
The procedure in the experimental conditions was identical to Study 1, except that
participants did not write down their responses, and therefore there were no qualitative
data to analyse. In the baseline condition, participants were not given any feedback on
the stereotype or told that the test was diagnostic, were merely asked to do their best
on the test, and had no opportunity to discuss the study at any point.

Dependent measures
The primary dependent measure was the total score on the maths test, which was
expanded from Study 1 to contain 11 items, to increase the sensitivity of the test. The
additional items were, ‘−9 + (−7) = ?’; ‘3/5–1/4 = ?’; ‘A student got 90 out of 270 in
a maths test. What percentage is this?’ and ‘Simplify 186 ÷ 182’. Correct answers were
totalled to give a score out of 11. In addition to the maths test, participants responded
to a single item, ‘I am confident in my mathematical ability’. Participants responded to
the item on a Likert-type scale, (1 = ‘strongly disagree’, to 7 = ‘strongly agree’) to what
extent they agreed or disagreed with the statement.

Analytic strategy
HLM analyses were performed on the data in the 2 (Discussion topic: affirm stereotype vs.
challenge stereotype) × 2 (Gender: male vs. female) design, in HLM 6.03 (Raudenbush &
Bryk, 2002). Main effects and the two-way interaction were tested using dummy variables
(Judd et al., 1995; Rosenthal & Rosnow, 1985; Wilkinson et al., 1999). First, the affirm
stereotype conditions [0] were compared to the challenge stereotype conditions [+1],
for men [0] and women [+1]. Second, to interpret the main effect of discussion topic on
maths scores, we performed a series of contrast analyses on additional models, which
included the baseline control conditions (cf. Poortvliet, Janssen, Van Yperen, & Van de
Vliert, 2007).

Results
Maths performance
In the initial model, maths scores were entered at level 1 and the dummy variables
were entered at level 2. This initial model was significantly different to the null model,
� 2 (53) = 72.54, p = .04, indicating significant between-condition differences overall.
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There was a significant gender main effect, � = −3.42, p = .02 and a marginal main
effect for topic of discussion � = −2.86, p = .06. Please refer to Table 4 for means.
These effects were qualified however, by a significant two-way interaction between the
topic of discussion and gender � = 2.05, p = .03. Women (M = 6.65, SD = 2.62) scored
more than men (M = 6.04, SD = 3.01) when participants of both genders challenged
the stereotype, and men (M = 6.85, SD = 2.69) scored more highly than women (M =
5.42, SD = 2.82) when participants of both genders affirmed the stereotype.

Table 4. Means and standard deviations of dependent variables, Study 2

In the baseline control condition, there was no difference between female and male
participants on maths performance � = −1.38, p = .11. However, after discussions
affirming the stereotype, women performed significantly more poorly than men, � =
−1.25, p = .04. After a discussion which challenged the stereotype, women and men
performed equally well, � = 0.81, p = .26.

Examining the between-condition effects for women, a group discussion to affirm the
stereotype produced significantly lower scores on the maths test (M = 5.42, SD = 2.82)
compared with the baseline scores (M = 6.36, SD = 2.77), � = −1.34, p = .05. When
female participants challenged the stereotype, their scores were no different (M = 6.65,
SD = 2.62) than scores of female participants in the baseline control condition (M =
6.36, SD = 2.77), � = −0.03, p = .97. Finally, women who challenged the stereotype
had higher maths test scores (M = 6.65, SD = 2.62) than women who affirmed the
stereotype (M = 5.42, SD = 2.82) � = −1.25, p = .04.

For men, a discussion that affirmed the stereotype led to higher scores on the maths
test (M = 6.85, SD = 2.69) than the baseline (M = 5.39, SD = 2.66), � = 1.46, p = .03
providing evidence for stereotype lift. When group discussion challenged the stereotype,
maths test performance (M = 6.04, SD = 3.01) was not significantly different from the
baseline (M = 5.39, SD = 2.66), � = 0.60, p = .44. It is notable, however, that even
though the discussion was meant to challenge the stereotype, performance of men was
somewhat higher than baseline. There was no significant difference between maths
scores for men, � = 0.81, p = .26, when they affirmed the stereotype (M = 6.85, SD =
2.69) or challenged it (M = 6.04, SD = 3.01), although scores in the affirm condition
were somewhat elevated.

Confidence in mathematical ability
Responses to the item, ‘I am confident in my mathematical ability’ were entered into
the model at level 1 and the dummy variables were entered at level 2. The gender main
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Gender x Topic of
discussion interaction

Maths performance

Confidence in
maths ability

1.15*

1.17, ns

(2.16*)

.87**

Figure 2. Gamma coefficients for mediation model, Study 2 (∗p < .05; ∗∗p < .01).

effect was not significant, � = 0.02, p = .96, but there was a significant main effect for
topic of discussion � = −0.94, p < .01, with more confidence overall when participants
contested (M = 4.04, SD = 1.86) than affirmed (M = 3.67, SD = 1.93) the stereotype.
These effects were qualified as before, by a significant two-way interaction between the
topic of discussion and gender � = 1.15, p < .05. Contrasts showed that men (M =
4.32, SD = 1.75) were more confident in their abilities than women (M = 3.09, SD =
1.91) when participants of both genders affirmed the stereotype � = −1.26, p < .01,
and scores were no different for men (M = 4.08, SD = 1.98) and women (M = 4.00,
SD = 1.74) when participants of both genders contested the stereotype, � = −0.04, p =
.93.

Examining the between-condition effects for women, a group discussion to affirm
the stereotype produced marginally lower confidence in maths ability compared with
the baseline scores (M = 3.82, SD = 2.24), � = −0.94, p = .07. Women who
challenged the stereotype had significantly more confidence than women who affirmed
the stereotype � = −0.93, p = .03. When female participants challenged the stereotype,
their confidence was equal to that of female participants in the baseline control condition,
� = 0.08, p = .90.

For men, a discussion that affirmed � = 0.13, p = .77 or challenged � = −0.12,
p = .84 the stereotype led to no change in confidence relative to the baseline (M =
4.26, SD = 2.66). There was also no significant difference in confidence whether men
affirmed or challenged the stereotype � = 0.21, p = .63.

Mediation3

Next, confidence in ability was entered into the model as a grand centred predictor at
level 1, predicting maths scores in the experimental conditions. The slope was significant
� = 0.88, p < .01. As confidence was a significant predictor of maths scores and
also differed across conditions, it was entered as a level 1 predictor, with maths score
as the outcome variable. The dummy variables for the main effects and interaction
were entered separately at level 2. The slope for confidence was significant � = 0.87,

3We used the multi-level first-order Taylor series approximation to estimate the standard error of the mediated effect as is
recommended for multi-level mediation with a level 2 predictor, level 1 mediator, and level 1 outcome (see Krull & MacKinnon,
1999).
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p < .01. On entering this mediator into the model, the two-way interaction became
non-significant � = 1.17, p = .15, Sobel z = 1.97, p < .05; suggesting confidence in
ability mediated the effects of condition on maths performance (Figure 2).

Discussion
The aim of the second study was to investigate the effects of group discussion on both
women’s and men’s maths performance, and compare these to baseline scores. First, we
predicted an interaction between gender and discussion topic. As hypothesized, results
showed that women performed significantly worse than men and than their baseline
score when they had affirmed the stereotype during discussion. Male participants’ maths
scores, however, were lifted when they affirmed the stereotype through discussion.

Second, it was predicted that when men and women were given the opportunity to
challenge the stereotype through discussion, there should be no difference on maths
performance between the gender groups. In line with this hypothesis, results showed
that women did no worse than men after a group discussion which challenged the
stereotype. In fact, the effect was slightly reversed when women had challenged the
stereotype in their group. Therefore, whilst discussion reinforced the stereotype when
it was affirmed, it also appeared to be able to equip women to resist its negative effects.

In light of the finding of the previous study that consensus did not drive the effects
on performance in the challenge conditions, we investigated an alternative mediator in
Study 2: confidence in ability. Our results showed that confidence mediated the effects
of experimental condition on performance. This is in line with previous research which
points to the role of corroboration by other group members in increasing validation and
confidence (Baron et al., 1996; Luus & Wells, 1994; Petty et al., 2002), and supports our
explanation of why discussion should impact in this way on behaviour: because of the
critical role of the opinion of others in socially shared phenomena such as stereotyping
and their effects.

GENERAL DISCUSSION
We conducted two studies in order to provide insight into the effect of group discussion
about a stereotype on the performance of targeted individuals. In order to maximize the
pertinence and timeliness of this research, we situated it in the context of a stereotype
that has been the subject of much recent public debate (Dar-Nimrod & Heine, 2006)
and psychological research (Marx & Roman, 2002; Nosek et al., 2002; Schmader, 2002;
Spencer et al., 1999): gender and mathematical ability.

In the first study, we investigated the unique consequences of discussion about the
stereotypes (compared to individual thought) on behaviour. We found that as expected,
discussion altered performance relative to individual thought, and the degree to which
the content of the discussions that validated the stereotype were consensual mediated
the impact of these discussions on performance. In other words, when other group
members agreed that the stereotype was valid and had a legitimate basis, performance
was poor compared to when participants thought about the stereotype on their own.
This finding supports previous theorizing that other group members provide a resource
through which we can validate and confirm social reality (Correll & Park, 2005; Festinger,
1954; Macrae, Bodenhausen, Milne, & Jetten, 1994), and this validated knowledge can
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guide behaviour (Abrams & Hogg, 1990; Haslam et al., 1999; Reicher et al., 1995; Sechrist
& Stangor, 2001; Turner, 1985).

Fundamentally, by demonstrating that the power of stereotypes to affect behaviour
is enhanced by their being validated by others and by manipulating this process, we
have highlighted that a powerful aspect stereotyping lies in the fact that they are
socially shared and socially legitimized, and therefore can be socially de-legitimized.
Furthermore, the results suggest that strategies of legitimizing and de-legitimizing
stereotypes are more effective when conducted with others than through isolated
individual cognitions. Group discussion enabled group members to exchange validating
ideas about group characteristics and therefore gain valuable, socially shared information
about group attitudes and behaviour. To our knowledge, this is the first intervention
in the stereotyping literature that focuses on changing perceptions of the validity of
stereotypes through interaction between members of the stereotyped group.

As supported by the evidence of stereotype content, the shackles of stigma appeared
to only apply when participants agreed upon the validity of the stereotype together.
When female participants were invited to challenge the negative stereotype of women,
they appeared to use the brief group discussion to come up with explanations (or
theories) which invalidated the stereotype or made it more malleable. Indeed, there was a
promising marginal lift in maths performance for women who challenged the stereotype
collectively relative to alone. We suggested that this could be because hearing group
members voice theories as to why the stereotype was invalid have increased participants’
confidence in their abilities relative to those participants who heard the stereotype being
validated, and tested this explanation in the subsequent study.

In the second study, we compared the impact of group discussion on the performance
of both the positively and negatively stereotyped targets, and investigated whether
a change in confidence could explain the performance difference in the affirm and
challenge conditions. Feedback from peers has been suggested to be a source of action
confidence (Baron et al., 1996; Luus & Wells, 1994; Petty et al., 2002), and the results
of Study 2 confirmed this, with greater confidence and better maths performance
when women challenged the stereotype. The findings for male participants were also
reminiscent of the recently described phenomenon of stereotype ‘lift’ (Walton & Cohen,
2003), whereby affirming and this validating the stereotyping of the out-group (women)
was utilized to enhance in-group (men’s) performance.

Theoretical implications
Our results suggest that if a group member perceives that the stereotype of their
group is validated and agreed upon by other group members, their performance could
be implicitly guided by the stereotype. This finding supports previous research on
stereotyping that has noted the importance of viewing stereotypes as socially shared
representations (Kashima, 2000; Lyons & Kashima, 2003). This relocates the process
of stereotyping to within the intragroup dynamic (Carnaghi & Yzerbyt, 2007) and
provides this research with phenomenological resonance and ecological validity. As
such, the findings help support the meta-theoretical centrality of intragroup dynamics
and communication as key predictors of the impact of stereotypes on behaviour. From
a wider perspective, these findings help to integrate work in the stereotype threat
domain with small group research on stereotyping and stereotype consensus, showing
that negative in-group stereotypes can increase in consensus during discussion and
demonstrating that these stereotypes can affect behaviour.
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Practical implications
The results presented here are a promising (albeit preliminary) demonstration that social
and behavioural change could be affected in small groups by discussing a stereotype.
In other words, stereotype threat may be less likely to occur if targeted individuals are
able to challenge the stereotype with others before taking a relevant performance test.
This is especially pertinent in the light of recent high school exam results in the UK,
and of the cross-national meta-analysis by Else-Quest et al. (2010), both of which show
that boys are outperforming girls in mathematics exams. Our results show that brief,
small group discussions with fellow targets of prejudice can be effective in helping
them (in the short term at least), to overcome the impact of negative self-stereotypes
in the experimental context. Social psychologically, it is interesting to highlight the
implications of hearing shared opinions about the validity of stereotypes, and by doing so
re-focusing the study of stereotypes within the intragroup dynamic (Carnaghi & Yzerbyt,
2007).

Future directions
The next stage in this research programme would be to test whether repeated discussion
on this topic over time could instigate chronic stereotype change and an associated stable
performance change across contexts (cf. Paluck, 2009). It is important to know whether
micro-conversations that are repeated and reinforced over time are powerful enough to
create stereotype change that can endure through exposure to occasional contradictory
conversations (the effect of which we demonstrate in the present research). Current
knowledge concerning implicit stereotyping might warn us against necessarily drawing
optimistic conclusions from evidence of short-term effects of participating in discussion
aimed at negating a particular stereotype (e.g., rebound effects; Macrae et al., 1994).
The longer-term project described above may help us to understand whether dialogue
results in or inoculates against such effects. Before such a logistically complex long-
term project could take place however, it was first necessary to demonstrate the
power of small group conversations in the short term, as we have here. The future
research described above would help to bridge the divide between micro-experimental
contexts and snapshot interventions, and real-time social change (see Condor, 1996).
It is therefore, imperative that future research investigates further the process through
which small group interaction achieves this change in the long term. The reported
studies are a first step, and future work will need to refine such methods and extend
them beyond the laboratory over time to test their applicability to educational policy and
practice.

Conclusion
Research has robustly demonstrated the tendency for activated stereotypes to affect
the behaviour of targeted individuals on relevant dimensions (e.g., Aronson et al.,
1999; Steele, 1997; Steele & Aronson, 1995). These stereotypes are socially shared
representations of social groups (Kashima, 2000; Lyons & Kashima, 2003), and as such
are often discussed in society (e.g., Karasawa et al., 2007; Ruscher, 2001; van Dijk,
1987). However, to date, no research has examined the impact of discussing stereotypes
on their ability to affect performance. In this research, we systematically examined the
affect of small group interaction on the impact of stereotyping on behaviour. The results
of the two experiments presented here offer support for the notion that nuanced small
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group interaction interventions should be studied in the future in an attempt to reduce
the impact of stereotypes on performance. Our experiments found that participants who
discussed reasons why the stereotype was invalid, compared to those who affirmed its
validity in groups or did not discuss the stereotype, completed more maths questions
correctly and had greater confidence in their abilities. These findings support the notion
that as socially shared representations, stereotypes derive their power from being agreed
upon and validated by others. Any perception that other people do not support the
stereotype’s validity can work to undermine its power to influence the performance of
individuals.
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