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Stereotype Threat Favors Accuracy Over Speed: Dismantling the Influence of
Gender Stereotypes on the Speed-Accuracy Tradeoff in Mathematical Tasks

Kim Keller (kim.keller@psychologie.uni-heidelberg.de) & Andreas Voss
Institute of Psychology, Heidelberg University

Abstract

Stereotype Threat describes the negative impact on cognitive
performance caused by the activation of negative social
stereotypes. This study investigates the underlying cognitive
mechanisms of gender-specific Stereotype Threat effects. Four
online experiments were conducted with 1,164 participants,
randomly assigned to either a Stereotype Threat or a control
condition. To model the underlying cognitive processes,
parameters of the drift diffusion model were estimated and
effects on accuracy and response times were reported. Results
showed no differences in accuracy as an effect of Stereotype
Threat. However, women in the Stereotype Threat condition
consistently responded more slowly and, in one experiment,
exhibited a higher threshold separation when completing the
mathematical task, indicating more conservative response
tendencies, compared to men and the control group. The study
addresses the need for potential interventions such as
stereotype awareness to mitigate these effects and calls for
further research into cultural and social influencing factors.

Keywords: Stereotype Threat; drift diffusion model analysis;
gender stereotypes; speed-accuracy tradeoff

Introduction

Stereotypes play a fundamental role in shaping social
interactions and cognitive processes. Stereotype Threat, a
phenomenon first described by Steele and Aronson in 1995,
occurs when individuals underperform due to the fear of
confirming a negative stereotype about their social group.
This effect has been widely studied, particularly in
mathematics, where women are often stereotyped as less
competent than men (Nguyen & Ryan, 2008; Spencer et al.,
1999). Research has demonstrated that even subtle cues are
sufficient to induce Stereotype Threat and women tend to
perform worse on tasks where gender-related stereotypes are
relevant (Nguyen & Ryan, 2008). A meta-analysis reported
an effect size for Stereotype Threat effects on women’s math
performance of d = 0.21 and found that the effect is often
moderated by task difficulty and the degree to which
individuals identify with the domain in question (Nguyen &
Ryan, 2008). Specifically, Stereotype Threat tends to have a
stronger influence when tasks are more challenging and when
individuals place a higher personal value on their
performance in the given domain.

A widely studied explanation for Stereotype Threat effects
is its connection to working memory capacity. Schmader and
Johns (2003) found that Stereotype Threat impaired women’s

math performance, mediated by working memory capacity.
Additionally, research indicates that practicing tasks can
mitigate Stereotype Threat effects, as repeated exposure
reduces the working memory demands of a given task,
thereby diminishing performance impairment (Beilock et al.,
2007). The impact of Stereotype Threat on working memory
could also explain why its effects tend to be stronger for
complex tasks, where cognitive load is higher (Beilock et al.,
2007). Schmader et al. (2008) proposed a process model
explaining how Stereotype Threat depletes cognitive
resources through physiological stress, self-monitoring, and
suppression of negative thoughts, all of which limit working
memory capacity.

However, some studies have found no direct link between
Stereotype Threat and working memory capacity. For
instance, Jamieson and Harkins (2007) examined Stereotype
Threat in a working-memory-intensive task with distracting
stimuli and found no evidence of interference. Instead, they
observed that higher motivation to perform well led
participants to choose dominant but incorrect answers more
frequently. This finding may explain why Stereotype Threat
effects are less pronounced in simpler tasks, where initial
intuitive responses are often correct. These results suggest
that Stereotype Threat may exert its influence through
motivational mechanisms rather than directly impairing
working memory (Jamieson & Harkins, 2007).

The Regulatory Focus Theory (Higgins, 1997, 2000)
provides another framework for understanding how
Stereotype Threat affects cognitive and behavioral responses.
This theory distinguishes between two motivational
orientations: promotion focus, characterized by eagerness
and striving for gains, and prevention focus, marked by
vigilance and an emphasis on avoiding losses and errors
(Higgins, 1997, 2000). Research suggests that Stereotype
Threat induces a prevention focus. Seibt and Férster (2004)
showed that negative stereotypes promote avoidance-
oriented thinking and lead to slower but more accurate
responses. This aligns with findings on loss aversion, error
monitoring, and performance-avoidance goals under
Stereotype Threat (Carr & Steele, 2010; Forbes et al., 2008;
Barber & Mather, 2013; Brodish & Devine, 2009).
Regulatory focus manipulations confirm that Stereotype
Threat effects appear only under prevention focus (Gaillard
etal., 2011).
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Alternate explanations for Stereotype Threat effects are
possible. Individuals may engage in self-handicapping
(Shepperd & Arkin, 1989) or vary in their competition
motivation, with men excelling in competitive environments
while women avoid competition in male-stereotyped tasks
(Gneezy et al., 2003; Ginther et al., 2010). Additionally,
Stereotype Threat reduces self-assessment accuracy and self-
control (Bonnot & Croizet, 2007; Inzlicht et al., 2006;
Tellned & Adolfsson, 2018). Physiologically, Stereotype
Threat increases arousal and stress responses, such as higher
blood pressure, skin conductance, and heart rate (Blascovich
etal., 2001; Ben-Zeev et al., 2005; Osborne, 2007). Affective
responses, including nonverbal anxiety (Bosson et al., 2004)
and test anxiety (Tempel & Neumann, 2014), further mediate
performance effects.

The drift diffusion model

All in all, there are many possible cognitive explanations for
Stereotype Threat effects. However, it is not always possible
to disentangle cognitive mechanisms. One possible method
to do so is to use statistical modelling. In this study we make
use of the drift diffusion model.

The drift diffusion model is a mathematical framework that
captures latent cognitive components underlying rapid binary
decision-making, allowing for statistical differentiation of
individual parameters (Laming, 1968; Ratcliff, 1978; VVoss et
al., 2013). It describes evidence accumulation processes and
speed-accuracy trade-offs (Ratcliff, 1978). In the drift
diffusion model, binary decisions are based on continuous
information gathering until enough evidence is accumulated
(i.e., an upper or lower threshold is reached), triggering a
decision (Ratcliff, 1978; Voss et al., 2013). Information
sources can be external stimuli or internal memories, and
evidence accumulation follows stochastic sampling with
normally distributed noise, explaining response time
variability and error rates (Voss et al., 2013).

By analyzing parameters such as drift rate (information
accumulation  efficiency) and threshold separation
(conservatism in decision-making; Ratcliff, 1978; VVoss et al.
2004), we can differentiate between competing theories
explaining Stereotype Threat. Regulatory Focus Theory
(Higgins, 1997) posits that Stereotype Threat induces a
prevention focus leading to more conservative response
patterns that should be seen in increased threshold separation
(Voss et al., 2004). On the other hand, a reduced working
memory capacity as theorized by Schmader et al. (2008)
would manifest in decreased drift rates as information would
be accumulated more slowly under threat.

This study aims to distinguish between these two possible
cognitive mechanisms by applying a drift diffusion model
analysis to gender Stereotype Threat effects while controlling
for motivational effects and gender differences.

Experiment 1

A total of 291 women (mean age = 23.48, SD = 7.32) were
recruited in the US and Great Britain via Prolific (Palan &
Schitter, 2018) and randomly assigned to either a Stereotype
Threat or a control condition. Participants completed 120
trials of the Mean Value Computation Task (Lerche et al.,
2020). In this task, participants were presented with 16
numbers ranging from 100 to 900 and were asked to estimate
whether the mean value was below or above 500.

Participants first received general instructions about the
experiment, followed by specific task instructions. They
completed a brief training phase before starting the actual
task. The Stereotype Threat condition included a priming
statement emphasizing gender differences in mathematical
performance (“With this task, we assess your mathematical
abilities. In addition to your personal skills, we are also
interested in whether there are gender differences in the
mathematical performance of men and women.”), whereas
the control condition framed the task neutrally (“With this
task, we assess your perceptual abilities.”). Additionally,
participants in the experimental condition indicated their
gender immediately before starting the task. In both
conditions, participants were asked to complete the tasks as
fast and thoroughly as possible.

Response times and accuracy (percentage of correct trials)
were recorded, and post-task surveys assessed participants'
identification with the domain, personal evaluation of their
skill level, belief in and knowledge of the gender stereotype,
motivation, and stress during the experiment. All variables
were assessed with a single item on a 7-point Likert scale. A
drift diffusion model analysis was conducted to estimate
threshold separation, non-decision time, and drift rates as a
function of stimulus type. In addition, Bayesian model
comparisons were performed using Bayesian regression
models to evaluate the effects of Stereotype Threat on
accuracy, reaction times, and drift diffusion model
parameters. To assess the effect of Stereotype Threat on
participants in Experiment 1, we compared a Bayesian
regression model including the effect of experimental
manipulation with an intercept-only model.

Results and Discussion

Descriptive results for women and mathematical tasks for
all four experiments can be seen in Table 1. Control variables
had no substantial influence on any dependent variable in any
of the experiments.

Regression analyses and model comparisons showed no
Stereotype Threat effects on accuracy (difference in accuracy
in the threat condition: 0.04, 95%-CI = [0.00, 0.07], BF =
0.33). Women in the Stereotype Threat condition performed
as well as women in the control condition. However, women
who were presented with the Stereotype Threat manipulation
answered more slowly compared to the control group
(difference in reaction times in the threat condition:
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201.29ms, 95%-ClI = [-5.83, 408.43], BF > 100). The model
that included the manipulation as a factor was substantially
better than the intercept-only model (BF1o > 100). All Bayes
factors as well as WAIC and LOO for model comparisons can
be seen in Table 2.

Table 1: Descriptive mean values of accuracy, reaction
times (RTs) and diffusion model parameters in Experiments
1 to 4 for women depending on condition (Stereotype Threat

(ST) and control group (Ctrl)).

Table 2: Model comparisons using Watanabe-Akaike
Information Criterion (WAIC), Leave-One-Out Cross-
Validation (LOO), and Bayes factors (BF) (Gelman et al.,
2014; Kass & Raftery, 1995) in favor of the model
including the expected Stereotype Threat effects compared
to a model that does not. Stereotype Threat effects were
defined as follows: Experiment 1: effect of condition;
Experiment 2: effect of the three-way interaction of gender,
task and condition; Experiments 3 and 4: effect of the
interaction of gender and condition.

Experiment 1 2 3 4
Accuracy ST 0.79 0.78 0.84 0.73
Ctrl  0.77 0.77 0.85 0.76
RTsins ST 191 2.05 2.90 27.0
Ctrl 171 1.90 2.85 19.7
Drift rate ST 1.28 2.98 1.36 -
Ctrl  1.28 2.93 1.32 -
Threshold ST 241 4.59 3.48 -
separation  Citrl 2.24 3.64 3.32 -

No substantial differences were found in the diffusion
model parameters (differences in the threat condition: drift
rate: 0.00, 95%-Cl = [-0.11, 0.11], BF = 0.14; threshold
separation: 0.17, 95%-Cl = [-0.04, 0.39], BF = 0.95).
Descriptively, the threshold separation was higher under
threat.

Contrary to many studies on Stereotype Threat, we did not
find differences in performance defined as accuracy
(percentage of trials correct). However, women who received
the Stereotype Threat manipulation took longer to respond to
trials and were slightly more careful and error-avoiding in
their responses. This finding raises the question whether
Stereotype Threat effects are not just seen in accuracy as a
performance measure. It might be that women under threat
change their response strategies and focus on accuracy rather
than speed. Stereotype threat effects are a not consistently
found in every study (Doyle & Voyer, 2016; Nguyen &Ryan,
2008). That might be because the prioritizing of accuracy
over speed might not be detrimental to performance on every
kind of task. For tasks with no time limit, performance
differences might just not be detected.

Experiment 2

As a next step, we first wanted to replicate our response
times results and secondly, make sure that the effects we see
are specifically Stereotype Threat effects. To do so, we added
two more control conditions. First, men were included in the
analysis. If we were to find the same effects for men, the
effect seen would not be a Stereotype Threat effect but rather
a general effect of the gender manipulation. Secondly, we
added a task in which women stereotypically perform better
to see whether effects were actually based on a negative
stereotype.

Model WAIC LOO BF1o
difference  difference

Experiment 1

Accuracy -1.9 -1.9 0.33
RTs -1.6 -1.7 > 100
Drift rate 2.2 2.2 0.14
Threshold 0.4 -0.6 0.95
separation

Experiment 2

Accuracy 2.2 2.3 0.09
RTs 0.2 0.2 > 100
Drift rate 1.0 0.9 1.35
Threshold -4.8 -4.8 29.87
separation

Experiment 3

Accuracy 15 15 0.09
RTs 2.0 2.0 > 100
Drift rate 0.9 0.9 0.77
Threshold 1.3 1.3 1.78
separation

Number of trials 2.4 4.5 23.66
Experiment 4

Accuracy 05 05 0.30
RTs 1.5 14 > 100

The Emotion Recognition Task we designed for this
purpose required participants to classify facial expressions as
positive or negative, an ability often stereotypically attributed
more to women. 316 participants were shown 104 pictures of
different people taken from the diverse RADIATE stimulus
set (Conley et al., 2018). Similarly to Experiment 1, another
group of 296 participants completed 104 trials of the Mean
Value Computation Task. A total of 612 participants (49.48%
female, mean age = 38.78, SD = 13.69) were recruited with
the same search criteria as in Experiment 1 via Prolific (Palan
& Schitter, 2018).

We assessed the same control variables and used the same
settings for the drift diffusion model analysis. Again, the goal
was to estimate Stereotype Threat effects on accuracy,
response times and the drift diffusion model parameters.
Here, a regression model with the three-way interaction of
gender, Stereotype Threat condition and experimental task
was compared with a model without the three-way
interaction. Stereotype Threat impairments were specifically
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expected to be found for women under threat in the
mathematical task.

Results and Discussion

Descriptive results for the added control conditions for
Experiments 2 to 4 can be seen in Table 3. Again, we
observed no differences in accuracy (0.01, 95%-CI = [-0.05,
0.08], BF = 0.09) but women under threat who completed the
mathematical task were slower than in the control condition
(346.87ms, 95%-Cl = [-171.25, 859.89], BF > 100).

Table 3: Descriptive mean values of accuracy, reaction
times (RTs) and diffusion model parameters in Experiments
2 to 4 for control conditions. Specifically, men are listed as

well as the emotion recognition task from Experiment 2
depending on condition (Stereotype Threat (ST) and control

group (Ctrl)).
Experiment 2 2 3 4
Task Emotion Mathematical
Recognition Task
Gender f m m m m

Accuracy ST 0.75 074 0.80 0.86 0.79
Ctrl 076 0.74 0.80 0.87 0.75
RTsins ST 144 169 211 3.02 23.0
Ctrl 148 159 218 293 182
Drift rate ST 156 151 265 1.23 -
Ctrl 156 148 289 137 -
Threshold ST 161 178 433 325 -
separation Ctrl 165 171 445 3.46 -

Contrary to Experiment 1 we observed differences in the
threshold separation parameter (1.17, 95%-CI = [0.24, 2.09],
BF = 29.87). Women under threat completing the
mathematical task had higher values of the threshold
separation parameter, therefore collecting more information
before reaching a decision and deciding more conservatively.
No differences in drift rate were observed (0.32, 95%-CI = [-
0.29, 0.93], BF = 1.35).

As in Experiment 1 we see a possible speed-accuracy
tradeoff. Under threat, women seem to avoid incorrect
responses and instead respond more slowly. We do not
observe the same pattern for men or for a task that is not
affected by negative gender stereotypes for women,
indicating that our findings are indeed Stereotype Threat
effects.

Experiment 3

Because of the possible speed-accuracy tradeoff observed
in the previous experiments, we included a time limit to
actively induce speed-accuracy tradeoff considerations in
participants. 170 participants (74.12% students, 73.53%
female, mean age = 29.46, SD = 14.77) completed between
47 and 156 trials (mean = 80.59, SD = 25.70) of the Mean
Value Computation task within the given time limit of two
minutes.

We again compared Stereotype Threat effects on accuracy,
response times and the diffusion model parameters. This
time, we were also interested in differences in the number of
trials participants were able to finish. As a second step we
compared a model with the interaction of experimental
condition and gender with a model with only the main effects.

Results and Discussion

As in Experiment 1, we did not observe any Stereotype
Threat effects for women in accuracy (-0.02, 95%-Cl = [-
0.08, 0.04], BF = 0.09), drift rate (-0.18, 95%-CI = [-0.57,
0.22], BF =0.77) or threshold separation (-0.37, 95%-CI = [-
1.5, 0.77], BF = 1.78). However, we observed not only
differences in response times (43.43ms, 95%-Cl = [-726.59,
827.54], BF > 100) but also in the number of trials
participants were able to complete (1.61, 95%-CI = [-16.71,
20.00], BF = 23.66). Specifically, women under the influence
of Stereotype Threat took longer to respond to each trial and
subsequently completed fewer trials within the two-minute
time limit.

Experiment 3 was able to more specifically examine the
speed-accuracy tradeoff by adding a time limit for the
participants. However, Experiment 3 did not find the same
effects on the threshold separation as Experiment 2. One
reason for this might be differences in the sample. The
participant sample for this experiment was a convenience
sample and comprised mainly of students (74.12%), whereas
the sample of Experiment 2 was recruited via an online
survey platform. Students in Psychology might not be as
susceptible to mathematical threat manipulations as different
samples. First, Psychology students learn about the effect at
some point in their studies and second, they get in contact
with mathematical contexts outside of school, where gender
stereotypes about mathematical ability might not be as
pronounced. Additionally, the gender proportion could not be
collected as equally as via Prolific (73.53% female).

Still, all experiments showed similar patterns. No
differences in accuracy could be observed but differences in
response times were apparent. A reason for this might be that
the task is too easy and accuracy does not show enough
variance. Additionally, the Stereotype Threat effect is more
pronounced in difficult tasks. We originally chose a simple
task with two response options to make a diffusion model
analysis feasible. Still, we now wanted to examine whether
we find the same response times patterns for more difficult
tasks.

Experiment 4

In the fourth experiment, we wanted to test whether the
speed-accuracy tradeoffs observed in Experiments 1 and 2
could also be found in more difficult tasks, in which,
according to meta-analyses, Stereotype Threat effects are
more pronounced. Therefore, we presented 91 participants
(23.08% students, 61.54% female, mean age = 39.95, SD =
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16.60) 50 text-based math questions with two response
options to keep the answer format consistent with
Experiments 1 to 3.

The same analyses for accuracy and response times were
conducted as in Experiment 3. As response times had a mean
of 22.7 seconds (SD = 20.7 s) a robust estimation of diffusion
model parameters was not possible.

Results and Discussion

Like in Experiments 1 to 3, there was no effect of
Stereotype Threat for women on mean accuracy in the task
(0.07,95%-CI =[-0.04, 0.19], BF = 0.30). Still, as in the other
experiments, women under threat took longer to respond
(2476.87ms, 95%-Cl = [-8166.07, 12888.74], BF > 100).
Therefore, the same pattern of accuracy and response times
could be seen for another and a more difficult task, supporting
the robustness of our speed-accuracy tradeoff findings.

General Discussion

This study explored the cognitive mechanisms underlying
gender-specific Stereotype Threat effects using a diffusion
model analysis. Stereotype Threat refers performance
impairment caused by the fear of confirming negative
stereotypes about one's group. While prior research has
associated Stereotype Threat with diminished accuracy due
to factors such as working memory depletion and shifts in
response strategies, the present findings aim to distinguish
between those theories and question the common definition
of performance in this domain.

To induce Stereotype Threat, about half of the 1,164
participants across four experiments were alerted to gender
differences in mathematical performance before completing
their task. Contrary to expectations, the Stereotype Threat
manipulation did not substantially affect accuracy in any of
the experiments. However, response times were consistently
higher for women in the Stereotype Threat condition when
completing a mathematical task.

Only Experiment 2 showed differences in the diffusion
model parameters that were included to distinguish between
theoretical accounts of Stereotype Threat. Women under
threat exhibited higher threshold separation values,
indicating a more conservative response style. This aligns
with Regulatory Focus Theory, which suggests that
Stereotype Threat triggers a prevention focus, leading to
cautious decision-making (Higgins, 1997). Interestingly,
under threat no substantial changes were observed in drift
rate, suggesting no change in the speed of evidence
accumulation. These findings contrast with earlier research
linking Stereotype Threat to slowed processing due to
cognitive load. This may be because our chosen tasks do not
require a lot of working memory capacity or the decline of
working memory capacity cannot be fully mapped on the drift
rate of the diffusion model.

The absence of Stereotype Threat effects on accuracy is
also notable, given the extensive literature reporting
performance declines under Stereotype Threat. Several
explanations may account for this discrepancy. First, the
narrow variability in accuracy (ranging between 73% and
87%) may have limited this study’s ability to detect subtle
differences. Second, publication bias may play a role, as
studies failing to find accuracy impairments may be
underreported. Prior meta-analyses indicate substantial
heterogeneity in effect sizes, suggesting that contextual
factors influence outcomes (Doyle & Voyer, 2016; Nguyen
&Ryan, 2008). Third, response times and the diffusion model
may be more sensitive to nuanced effects of Stereotype
Threat that conventional accuracy analyses overlook. It may
therefore be fruitful to redefine performance in this research
domain. Studies that do not report Stereotype Threat effect
might have detected them if response times had been included
in the analysis. Performance should not only be
conceptualized as accuracy; the time required to complete a
task should be considered. For example, in timed testing
contexts, slower responses constitute a clear disadvantage.

Independent of experimentally induced Stereotype Threat
effects, women performed worse than men on the
mathematical tasks. Since no actual gender differences are
generally found in mathematical performance (Hyde &
Mertz, 2009), this difference may reflect differing
performance expectations or motivation rather than
experimentally induced Stereotype Threat. This suggests that
merely presenting a mathematical task may be sufficient to
activate concerns related to gender stereotypes, even without
explicit reminders. This finding aligns with prior research
demonstrating that implicit cues can trigger Stereotype
Threat effects (Nguyen & Ryan, 2008). It also implies that
passive mitigation strategies, such as avoiding explicit gender
references, may be insufficient to prevent Stereotype Threat
effects. Instead, proactive interventions that reshape ability
perceptions and task framing may be required.

Overall, this study underscores the importance of
examining speed-accuracy tradeoffs in Stereotype Threat
research. Traditional accuracy-based measures may fail to
capture the cognitive adjustments individuals make under
threat. The consistent increase in response times and the
increased threshold separation observed in Experiment 2
suggest that individuals adopt more cautious decision
strategies rather than exhibiting outright performance
declines.

Limitations and future research

Across all four experiments, Bayesian regression models
and model comparisons were conducted. However, WAIC,
LOO, Bayes factor, and credible intervals did not always
converge in their indication of model fit and substantial effect
size. Therefore, the robustness of the reported findings should
be interpreted with caution. In this paper, results based on
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Bayes factor were emphasized, while the other criteria were
reported but not discussed in detail.

Another direction for future research concerns the impact
of Stereotype Threat on learning rather than immediate
performance. Prior research has found that Stereotype Threat
can impair learning and long-term retention even when
immediate test performance remains unaffected (Rydell,
2010). Statistical models incorporating learning processes
could help determine whether Stereotype Threat has long-
term cognitive effects on skill acquisition in stereotyped
domains.

Cultural and societal influences on Stereotype Threat
should also be examined. Most studies, including the present
one, are conducted in Western contexts with relatively strong
gender equality norms. Investigating Stereotype Threat in
more diverse cultural settings could clarify how societal
attitudes shape its impact. Additionally, examining
Stereotype Threat experiences among non-binary and
gender-diverse individuals would broaden the theoretical
framework beyond binary gender comparisons.

Finally, practical interventions aimed at reducing
Stereotype Threat should be developed and tested in real-
world settings. This includes educational environments,
where gender disparities in STEM fields persist. Explicit
strategies, such as emphasizing the absence of gender-based
performance differences, have been shown to improve
women's mathematical performance (Spencer et al., 1999;
Schmader, 2002). Increasing awareness of Stereotype Threat
can help individuals reattribute test anxiety and improve
performance (Johns et al., 2005), while self-affirmation
(Martens et al., 2006), humor (Ford et al., 2004), and
intergroup contact (Abrams et al., 2006) can further mitigate
its effects.

Conclusion

This study contributes to the growing body of research on
Stereotype Threat by providing empirical evidence that
gender-based performance differences in mathematics may
stem from altered decision-making strategies rather than
impaired cognitive efficiency. The findings highlight the
importance of considering speed-accuracy tradeoffs when
evaluating performance and underscore the need for targeted
interventions to reduce stereotype-induced performance gaps
and promote gender equality in academic and professional
contexts.
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