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ABSTRACT

Gender-stereotype threat consistently accounts for underperformance phenomena
experienced by women on male-stereotyped cognitive tasks. However, only a few studies
have examined how the threat is affecting performance on female-stereotyped cognitive
tasks, such as letter fluency. The present study examined whether variations in the cues
to activate stereotype threat and the level of task difficulty would affect the letter fluency
performance of undergraduate men and women (n = 168) and the underlying cognitive
processes of this performance (i.e., switching, clustering). The results indicated participants
held beliefs about women’s superiority in this task. However, threat-activation cues did not
affect production of correct words, errors, clustering, or switching in men and women. Task
difficulty affected the number of correct words, yet it did not interact with the stereotype

threat-activation cues. Finally, participants’

actual performance was related to their self-

rating perception about their ability instead
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INTRODUCTION

Gender-stereotype threat refers to the
phenomenon in which members of a
particular gender group fear that their
performance on a particular task will
confirm an existing negative stereotype
attached to their gender and this leads to
a poorer performance in that stereotyped
task (Spencer et al., 1999; Steele, 1997).
Studies of gender-stereotype threat have
mostly examined the effects on gender-
sensitive tasks favouring men, such as
mathematics (Flore et al., 2018) and spatial
ability (Sanchis-Segura et al., 2018). By
introducing a gender-stereotype threat into
a testing situation, score differences between
gender groups are produced or enlarged,
with men consistently outperforming
women. Despite the growing number of
studies on gender-stereotype threat (Spencer
et al., 2016), only a few of them examined
the effect of a gender-stereotype threat on
gender-sensitive tasks favouring women,
such as social sensitivity (Koenig & Eagly,
2005), reading performance (i.e., recognition
and comprehension of written words; Pansu
et al., 2016), or verbal fluency (Hirnstein et
al., 2014; Hirnstein et al., 2012).

A study using a social sensitivity task
showed that the male participants in the
threat condition performed worse than both
the female and the male participants in the
non-threat condition (Koenig & Eagly,
2005). In this study, gender stercotype
threat was activated by explicitly telling
the participants that men usually performed
worse on the task and that the task was meant
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to measure people’s ability to understand
communication and the use of nonverbal
cues. Additionally, a study utilizing reading
performance tasks (Pansu et al., 2016)
employed a subtler method of activating
gender stereotype threat by telling students
in the experimental group that the task
was a test meant to evaluate their reading
ability. As expected, the male students
performed worse in the threat conditions
than the female students. In contrast, despite
the stereotype about women’s superiority
in language-related domain (Moe et al.,
2020; Steffens & Jelenec, 2011), studies
using verbal fluency found that gender-
stereotype threat did not necessarily cause
the performance of men in the threat group
to be worse than men in the control group
(Hausmann et al., 2009; Hirnstein et al.,
2012; Hirnstein et al., 2014).

Although studies regarding verbal
fluency found that men did not perform
worse when under stereotype threat
(Hausmann et al., 2009; Hirnstein et al.,
2012; Hirnstein et al., 2014), it was found
that the extent of the threat effects on the
participants’ performance varied among
these three studies based on the way that the
threat was activated. Hirnstein et al. (2012)
found that when the threat was activated in a
moderately explicit manner (i.e., participants
were told that they would participate in
a study about gender differences using
verbal tests), the men in the threat group
performed better than those in the control
group. Additionally, Hausmann et al. (2009)
and Hirnstein et al. (2014) found that the
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use of subtle cues to activate the stereotype
threat (i.e., participants were asked to
complete a gender-stereotype questionnaire
to prime the stereotype threat before the
letter fluency test was administered) did
not cause the performance of the men
in the stereotype-threat conditions to be
significantly different from that of the
men in the control group. Meta-analyses
also supported that the way in which the
stereotype threat was activated moderated
the effect of gender stereotype threat on
the participants’ performance (Appel et al.,
2015; Nguyen & Ryan, 2008; Walton &
Cohen, 2003). However, the results from
these meta-analyses still yielded different
conclusions regarding which activation cue
would produce the largest effect size. Hence,
a study in which the three activation cues are
directly compared is needed.

Another important variable that
significantly affects participants’
performance is the level of task difficulty
(Flore et al., 2018; Spencer et al., 2016).
According to Spencer et al. (2016), gender-
stereotype threat only interferes with
participants’ performance when the task is
considered as difficult. For example, in the
spatial orientation task, a significant effect
of gender-stereotype threat was present in
males and females in a more difficult task,
but not in an easy one (Allison et al., 2017).
When the difficulty level was reduced, both
male and female showed better performance
even under the stereotype threat. The
findings on the level of difficulty are also
supported by a meta-analysis that showed a
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robust moderating effect of task difficulty;
the more difficult the task, the larger the
effect size produced by the stereotype threat
(Nguyen & Ryan, 2008).

According to Spencer et al. (2016),
introducing a gender-stereotype threat
during an easy task can improve individuals’
performance due to their heightened
motivation to disconfirm or avoid confirming
the stereotype. However, when a task is
challenging and demanding, the cognitive
demand of the task increases individuals’
mental workload, making interference
from a stereotype threat cognitively more
problematic (Steele et al., 2002). Stereotype
threat interferes with test-takers’ cognitive
performance by using their working memory
capacity to suppress negative thoughts about
the stereotype threat, i.e., the thought that
their performance will confirm an existing
negative stereotype about their social
group (Beilock et al., 2007). As a result,
working memory capacity that is available
to attend to a task’s information-processing
requirements and controlling its execution
is reduced (Schmader et al., 2008), and the
performance becomes compromised.

While it has been evident that under
stereotype-threat condition, level of task
difficulty affects participants’ performance
on mathematics and spatial task, to date, no
study on stereotype threat has incorporated
task difficulty to examine how it affects
performance on cognitive tasks favouring
women. Letter fluency is one of the women’s
stereotypical tasks that relies on working
memory (Azuma, 2004; Mueller et al., 2015)
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and is also relatively easy to be manipulated
in terms of difficulty level. In this task,
participants should generate words begin
with specific letters. The level of difficulty
depends largely on the specific letter used
as the stimuli; as the difficulty increases,
the number of correct words decreases, and
the errors increase (Borkowski et al., 1967;
Kosmidis et al., 2004).

Regarding the effect of stereotype
threat on performance, there are a number
of psychological factors that moderate the
degree of individuals’ susceptibility to a
gender-stereotype threat. These moderators
affect the extent to which individuals are
invested in the evaluative aspect of the
stereotype and the extent to which they
are able to cope with the pressure from the
stereotype (Spencer et al., 2016). According
to Nguyen and Ryan (2008) and Spencer et
al. (2016), individuals tend to invest more in
the success of their performance when they
have a high level of stigma consciousness
(i.e., the extent to which individuals are
conscious of the negative stereotypes
attributed to their social group), domain
identification (i.e., how strongly individuals
identify with the domain being evaluated),
and group identification (i.e., how strongly
individuals identify with the social group
being stigmatized).

Another psychological factor,
namely, self-efficacy belief, could also
affect individuals’ ability to preserve their
performance under the additional pressure
applied by the stereotype. Self-efficacy
belief is defined as a person’s belief about
his/her ability to succeed in a particular task
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despite the circumstances (Bandura, 1997).
It has been argued that self-efficacy is critical
due to its positive influences on performance
as well as its role in mitigating the negative
influences on performance (Bajaj et al.,
2014); it does this by focusing individuals’
attention, monitoring their execution of tasks
(Mayer & Moreno, 2003), and enabling
them to resist the distractions caused by
anxiety and handicapping (Ashcraft &
Kirk, 2001; Hopko et al., 2005). Moreover,
individuals may approach a task differently
based on their self-efficacy level and may
adopt different cognitive strategies with
different levels of efficiency (Kalpouzos &
Eriksson, 2013). Individuals with higher
levels of self-efficacy are found to be more
able than others to sustain their performance
when a task becomes complex and requires
more working memory (Hoffman & Schraw,
2009). Individuals’ levels of self-efficacy
and those of their susceptibility should
be taken jointly into consideration when
studying the effect of stereotype threat, as
these factors may serve as a buffer or a
catalyst for individuals’ performance.

The letter fluency performance of the
adult sample was found to be affected by
several factors, such as educational level
(Aziz et al., 2017; Ghasemian-Shirvan
et al., 2018), level of literacy, ethnicity
(Strauss et al., 2006), and intelligence
(Diaz-Asper et al., 2004). Meanwhile, the
findings regarding gender and age were
quite mixed (Ghasemian-Shirvan et al.,
2018; Mathuranath et al., 2003; van Der
Elst et al., 2006; Zimmerman et al., 2014).
The studies performed in Indonesia that
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used undergraduate students as a sample
showed that university affiliation (i.e.,
state university vs private university),
intelligence, and creativity fluency affected
letter fluency performance, while gender
and academic background (i.e., exact
science vs social science) had no effect
(Hendrawan, 2013; Hendrawan et al.,
2015). Hence, it is important to control these
demographic and ability-related variables
when a letter fluency task is used as a
measure of cognitive performance, such as
by ensuring that the sample is homogeneous
in terms of participants’ levels of education,
literacy, intelligence, or age groups.

In letter fluency test, optimal overall
performance is characterized by a high
number of correct words and a low number
of errors (Strauss et al., 2006). However,
in neuropsychological task such as letter
fluency, it is equally important to study both
the overall performance and the underlying
strategies used by individuals to reach the
optimal performance (Abwender etal., 2001).
This optimal performance in letter fluency
is affected by two underlying cognitive
processes, i.e., clustering and switching
(Troyer et al., 1997). Clustering is defined as
the ability to generate phonemically related
words within a subcategory, while switching
is defined as the ability to shift to a new
subcategory when the previous subcategory
is exhausted (Troyer, 2000).

Studies on clustering and switching
have shown that men and women rely on
different strategies to generate words; men
tend to produce significantly more clusters
than women (Lanting et al., 2009; Weiss et
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al., 2006), but women tend to switch more
than men (Weiss et al., 2006). However,
both strategies appeared to be successful in
producing an optimal performance because
both men and women created a comparable
number of total correct words (Lanting et
al., 2009; Scheuringer et al., 2017). Given
that an optimal performance in letter fluency
is affected by two different word generation
strategies, and different sexes employed
different strategies, we extend our present
study by examining whether the effect of
a gender-stereotype threat is evident in
the component processes of letter fluency
performance, i.e., clustering and switching.

Taken together, considering that (1)
less consistent results are evident on gender
stereotype-threat studies using the letter
fluency task, (2) stereotype threat-activation
cues as well as level of task difficulty may
influence the effect of stereotype threat
on individuals’ performance, and (3) the
effect of a gender-stereotype threat may be
observed not only in the overall performance
but also in the component processes of letter
fluency test, this study aimed to address
how different gender stercotype threat-
activation cues and different levels of task
difficulty would affect men and women
on letter fluency task performances in the
aspects of number of correct words, errors,
clustering, and switching. We hypothesized
that different types of gender-stercotype
activation cues would affect male and female
performance differently, and increasing
difficulty levels will decrease their letter
fluency performance.
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MATERIALS AND METHODS

Participants

A total of 168 undergraduate students (91
female) from a state university in Depok,
Indonesia, were recruited. Participants
were excluded from this study if they did
not speak Bahasa as their first language
for daily communication, had a history of
trauma and/or surgical operation related
to the brain and central nervous system,
suffered from neurological and psychiatric
disorders, had a history of substance and/
or alcohol abuse, or were left-handed or
ambidextrous. Given that letter fluency is
a neuropsychological test, these criteria
were applied to ensure that language barrier
and neurological or psychiatric conditions
did not affect participants’ letter fluency
performance.

Study Design

This study was a single-blind, randomized
and controlled experiment. Participants
were randomly assigned to four gender
stereotype-activation groups (blatant/
moderately explicit/subtle/no activation
with the number of participants being 44,
41, 42, and 41, respectively) and assessed
three times as the level of difficulty in the
letter fluency test increased (easy, medium,
and hard).

Materials

Gender Stereotype-activation Cues.
Gender stereotype threat-activation cues
were pre-recorded using Audacity®
2.0.3 for Windows. The instructions and
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procedure for activating gender-stereotype
threat were adapted from Nguyen and Ryan
(2008), and Hirnstein et al. (2012). In the
control group, participants were told that
they would engage in a task that was a part
of a research about the general process
of problem solving. In the subtle group,
participants were told that they would
take a verbal fluency test to evaluate their
language ability. In the moderately explicit
group, participants were told that their
language ability would be evaluated and that
gender difference existed in verbal fluency
performance so that males and females
would get a different score. In the blatant
group, participants were told that they would
be evaluated on their language ability and
women would get a higher score than men
in this verbal fluency test. Apart from the
control group, participants were asked to
indicate their gender and to write it down
on a piece of paper.

Letter Fluency Test. Letter fluency
performance was measured by a letter
fluency test that consisted of three letters,
i.e., K, R, W; each letter represents easy,
moderate, and hard level of difficulty
(Hendrawan & Hatta, 2010; Hendrawan
et al., 2015). The instructions and test
items were pre-recorded. Four scores were
obtained for each participant: (a) number
of correct words, (b) number of errors, (c)
mean cluster size, (d) number of switches.
Scoring was completed by giving +1 for
every correct word and 0O for every error.
The score for the correct word/ error was
calculated by summing up the total number
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of correct words/ errors produced for each
letter. A word was considered an error if it
started with a capital letter (e.g., name of
persons, places, or brands), was a repeat, was
meaningless, or differed only by its suffix.
The online Indonesian dictionary (http://
kbbi.web.id/) was used to check whether
the words were officially recognized in
Bahasa. A cluster was defined as a group
of words sharing similar characteristics,
i.e., begin with the same two first letters,
rhymed, differed only by a vowel sound, or
were homonyms. Cluster size was counted
from the second word in each cluster. The
mean cluster size was computed by dividing
the total cluster size by the total number of
clusters for the three letters. The number
of switches was defined as the number of
transitions between clusters. Error words
were included when performing the scoring
for clustering and switching. Detailed rules
for scoring clustering and switching can be
found in Troyer et al. (1997).

Gender-stereotype Questionnaire. The
gender-stereotype questionnaire was used
to determine the direction and magnitude
of gender stereotype held by the participant
regarding verbal ability. The questionnaire
had been translated into Bahasa from
the gender-stereotype questionnaire by
Hausmann et al. (2009) and permission was
obtained from the authors. We only used
one item from this questionnaire that refers
to verbal fluency, as this was the focus of
the present study. Participants were asked
to imagine that they would meet someone
whom they had never met before, and they
received a clue that this person “...can
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generate many words beginning with the
same letter within one minute”. Based on
that clue, participants rate the probability
that this person was man or woman. To
indicate their rating, participants were
asked to put any number in the male and
female columns as long as the sum was
100. A probability estimate of 50% in the
male column and 50% in the female column
meant that participants believed there was
no gender difference in the word generation
ability mentioned in the questionnaire. An
estimate larger than 50% in the male column
indicated that the participant believed the
person in the story was more likely to be
male and vice versa.

Self-rating. The self-rating was also
translated from Hausmann et al. (2009).
The self-rating was given to the participants
to assess the possibility that although
participants might believe that letter fluency
ability was generally associated with one
gender or another, as an individual, their
ability on letter fluency was an exception
and was independent from the stereotype.
Participants were asked about how they
perceived their ability on the letter fluency
test they had just done. To complete the self-
rating, the participants were asked, “7o what
extent does the following item describe you?
1 can generate many words beginning with
the same letter within one minute”. On a
7-point scale, the participant was asked how
applicable that statement was to them, with
‘1’ indicating ‘not descriptive at all” and ‘7’
indicating ‘highly descriptive’.
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Manipulation Check

A manipulation check was completed by
giving a questionnaire asking whether the
recorded instruction for activating a gender-
stereotype threat was perceived as having
a different degree of stereotype across
the three manipulation groups (blatant,
moderately explicit, subtle) and a control
group. The instruction on how to fill this
manipulation check was similar to the
gender-stereotype questionnaire.

Procedures

Informed consent was obtained from all
participants. Each participant was randomly
assigned into one of four gender stereotype
threat-activation groups. An experimenter
played one of the pre-recorded stereotype-
activation cues using a laptop (Windows
media player on an HP Pavilion dml)
followed by the pre-recorded letter fluency
test. The test consisted of three parts, i.c.,
test instructions, sample item, and test items.
The experimenter took notes every word
generated by the participants. After the test
finished, the participants were given gender-
stereotype questionnaire and self-rating. The
experimental procedure was carried out in
accordance with the Declaration of Helsinki.

Statistical Analysis

Scores from manipulation check violated the
assumption of normality and heterogeneity;
hence Kruskal-Wallis Test was used to
examine how gender stercotype threat-
activation cues were perceived across the
four activation groups whilst Kolmogorov-
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Smirnov Test was used to examine across
gender. To examine the effect of activation
types, gender, and level of task difficulty
on letter fluency performance, number of
correct words and errors from each letter on
the letter fluency test were subjected to 4 x 3
x 2 mixed ANOVA. The total correct words,
total errors, mean cluster size, and number
of switches from the letter fluency test were
subjected to 4 x 2 ANOVA to examine the
effect of activation types and gender on
letter fluency overall performance and its
component processes.

One sample t-test was performed on the
probability estimate from the male column
of the gender-stereotype questionnaire to
examine whether the probability estimation
was significantly different from a value
of 50 (an indication of neutral appraisal).
A significantly positive 7-value indicated
the probability as a male. A one sample
t-test was also performed on the self-rating
score to examine whether the score was
significantly different from a value of 4
(an indication neutral appraisal of their
performance). A significantly positive
t-value indicated a generally superior
appraisal. To further examine whether
gender stereotype and performance appraisal
varied across activation type and gender,
probability estimates from the gender-
stereotype questionnaire and scores from
self-rating were subjected to 4 x 2 ANOVA.

Pearson correlations were performed
on the scores from the letter fluency test
(number of correct words, number of errors,
mean cluster size, number of switches),
gender-stereotype questionnaire, and self-
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rating to examine whether the scores from
these instruments correlated with each other.

RESULTS
Manipulation Check

The median score from the male column on
the manipulation check showed a gradual
increase across the four stereotype threat-
activation groups, with the lowest mean
produced by the blatant group, followed
by the moderately explicit, subtle, and
control group, as shown in Figure 1. The
median score from the male column on
manipulation check showed a comparable
value between the 2 gender groups. The
instruction was significantly different
across activation groups, H(3) = 25.959, p
= 0.00, but not significantly different across
gender. Pairwise comparisons with adjusted
p-values showed that there were significant

differences in the score from the male
column between the blatant activation group
compared to the rest, as shown in Table 1.

Letter Fluency Test. The participants’
scores on the letter fluency test are presented
in Table 2. As shown in Figure 2, analysis
of correct words showed that the level of
task difficulty was the only variable with
a significant effect on the letter fluency
performance, as the difficulty increased
the number of correct words decreased,
F(2, 320) = 760.14, p < 0.05, n% = 0.826.
Neither gender stereotype-threat activation
nor gender showed a significant effect and
no interaction effect existed between the
three variables. When number of error
words for each letter stimulus was entered
as a dependent variable, analysis showed
that gender-stereotype threat, gender, or task
difficulty had no significant effect.

50.00- h

Score_Male

Probability of being Male

-
_

-

T
Blatant

T
Mocderate

T T
Subtle Control

Activation_group

Gender Stereotype Threat Activation Type

Figure 1. Differences on scores from male column across four gender stereotype activation groups
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Pairwise comparisons between blatant, moderately explicit, subtle, and control activation group

Activation Type 1 2 3 4
1 Blatant - H=-16.57 H=-20.25, H=-28.68,
p=0.017*  p=0.002%  p=0.000%
r=0.433 r=0.544 r=0.80
2 Moderately - - H=-3.68, H=-12.11,
Explicit p=1, p=0.245,
r=0.151 r=0.138
3 Subtle - - - H=-8.43,
p=0.927,
r=20
4 Control - - - -

Notes: Test Statistic (H), Adjusted P-value (p), Effect Size (r), *Significant at p < 0.05

Table 2

Mean and standard deviation between sex groups and activation groups on letter fluency scores

Letter Fluency Sex Activation Groups

M(SD)
Male Female Blatant Moderate  Subtle Control

K/ K-Error 17.71 18.58 18.20 18.20 17.62 18.73
(3.91)/ (3.97)/0.74  (4.65)/ (3.83)/ (3.64)/ (3.64)/
0.68 (1.02) 0.82 0.85 0.57 0.59
(0.83) (1.06) (0.96) (0.77) (0.92)

R/ R-Error 13.21 13.90 13.77 12.51 13.64 14.39
(2.86)/ (4.33)/0.68 (3.88)/ (3.43)/ (3.90)/ (3.56)/
0.58 (0.87) 0.43 0.78 0.69 0.66
(0.98) (0.66) (1.29) (0.81) (0.79)

W/ W-Error 6.74 7.10 (2.38)/  6.89 6.56 6.83 7.46
(2.62)/ 0.60 (0.92)  (1.98)/ (2.13)/ (3.37)/ (2.26)/
0.58 0.59 0.83 0.40 0.56
(0.89) (0.73) (1.16) (0.80) (0.87)
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Table 2 (Continued)

Letter Fluency Sex Activation Groups
M(SD)
Male Female Blatant Moderate  Subtle Control
Total words/ 37.66 39.60 38.86 37.27 38.14 40.59
Total error (7.71)/ (8.40)/2.02 (8.93)/ (7.53)/ (8.77)/ (6.97)/
1.83 (1.88) (1.75) 1.86 2.41 1.67 1.80
(1.62) (2.30) (1.51) (1.68)
Mean cluster 0.85(0.59) 0.70(0.37) 0.78 0.69 0.78 0.82
size (0.42) (0.43) (0.49) (0.60)
Switching 20.07 22.07 21.23 21.49 20.67 21.25
(7.34) (6.46) (8.01) (6.45) (6.99) (6.23)

Notes: Mean (M), Standard Deviation (SD)

224

204

Number of Correct Words (Mean)

Task Easy Task Mocerate Task Difficult
Level of Task Difficulty (Letter K, R, W)
Error Bars: 95% ClI

Figure 2. Differences on number of correct words across three levels of task difficulty
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Analysis of mean cluster size showed
that gender had a significant effect on mean
cluster size F(1,159)=4.123, p <0.05, 1%
= 0.025, with male participants having a
higher mean value than female participants
(M = 0.849, M = 0.697, respectively).
Gender stereotype-threat activation did not
have a significant effect on mean cluster
size. Analysis of the number of switches
showed that neither gender nor gender
stereotype-threat activation had a significant
effect on the number of switches.

Gender-stereotype Questionnaire and
Self-rating. The mean probability estimate
from the male column across all participants
was M = 46.16 (SD = 12.74) and differed
significantly from a value of 50, #(167)
=-3091, p <0.05, d =-0.30, indicating
that in general, participants held a gender
stereotype favouring women. The mean
probability estimates from male and female
participants were also calculated separately.
The mean probability estimate from men
was M = 41.56 (SD = 11.40) and differed
significantly from the value of 50, #(76)
=-6,50, p < 0.005, d = -0.74, indicating
that men believed that the hypothetical
person with letter fluency ability was more
likely to be a woman. In other words, they
believed that letter fluency task was more
likely to have a gender-stereotype favouring
women. The mean probability estimate from
women was M = 50.05 (SD = 12.57) and
did not differ significantly from the value
of 50, #90) = 0.042, p > 0.05, d = 0.00,
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indicating that women did not believe a
gender stereotype favouring women existed
in letter fluency task. In other words,
women believed that letter fluency task
was more likely to be gender-neutral. The
4 x 2 ANOVA for the probability estimate
showed that there was a significant effect
of gender, F(1,160) =21.62, p <0.01, n%
=0.119, but there was no significant effect
of stereotype threat-activation type.

A similar procedure was performed on
the self-rating score. Even though in general
participants rated themselves lower than the
average score (M = 3.87, SD = 1.09), one-
sample t-test showed that the overall self-
rating score and gender-based self-rating
scores (men and women scores calculated
separately) did not differ significantly from
a value of 4, which was the average score.
The 4 x 2 ANOVA for the self-rating score
showed that gender stereotype activation
type and gender had no significant effects.

Correlations between Total Correct
Words, Total Errors, Mean Cluster Size,
Number of Switches, Gender-stereotype
Score, and Self-rating Score. As shown
in Table 3, significant positive correlations
were obtained between total correct words
and number of switches, total correct words
and the self-rating score, total errors and the
gender-stereotype score, total errors and the
self-rating, mean cluster size and number of
switches, and number of switches and the
self-rating score.
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Table 3

Correlations between total correct words, total errors, mean cluster size, number of switching, gender stereotype

score, and self-rating score

Score 1 2 3 4 5 6
Total Correct - .045 .066 .590%** -.100 223%
Words

Total Errors - - .007 135 222%* .160*
Mean Cluster - - - -.666** -.119 -.081
Size

Number of - - - - 017 238%*
Switching

Gender- - - - - - .052
stereotype

Self-rating - - - - - -

Notes: *Significant at p < .05, ** Significant at p <.01

DISCUSSION

This study aimed to examine whether
different gender stereotype threat-activation
cues would affect men’s and women’s
performances differently when tested
over three levels of difficulty on the letter
fluency test. Overall, this study found that,
although the results of the gender stereotype
questionnaire showed that the participants
held certain beliefs about the presence of
a gender stereotype in the letter fluency
test, participants’ actual performance was
not affected by the stereotype threat. This
result was still the case even when we
accounted for the variation in the stereotype
threat activation cues and the level of task
difficulty. Regarding the variations in
the threat activation, our analysis of the
manipulation check showed that participants
perceived that the cues that activated the
gender stereotype threat were gradually
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increased in terms of emphasizing women’s
superiority. In terms of task difficulty,
the analysis showed that the level of task
difficulty affected the production of the
correct words but did not affect the errors
for each letter stimulus. However, even
after the cognitive demand of the test was
manipulated by introducing three different
letter stimuli with an increased level of
difficulty, the participants’ performance
under the stereotype threat was not affected.

Interestingly, it was found that the
participants’ performance in this test was
related to their self-rating, which measured
their perception about how well they
performed on the letter fluency test. The
scores from the participants’ self-ratings
accurately reflected the participants’ actual
performance on the letter fluency test.
Furthermore, when the variations in gender
and stereotype-threat activation were
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considered, the scores from the participants’
self-ratings showed that these scores were
not affected by the variations in gender and
stereotype-threat activation cues. This result
regarding the self-rating scores was in line
with the participants’ scores on the letter
fluency test, which were also not affected
by the variation in gender or stereotype-
threat activation cues. Collectively, our
results showed that neither the participants’
perceptions about women’s superiority
in relation to the activation cues nor their
beliefs about the gender stereotypes attached
to the task necessarily caused differing
performances among the participants during
the letter fluency test. The participants’ own
judgement about their ability was more
important for their performance than the
abovementioned factors (Hausmann, 2014).

This study also examined the effect of
the gender-stereotype threat on clustering
and switching as the underlying cognitive
processes of the letter fluency test. We
found that clustering and switching were
not affected by the gender-stereotype threat.
When we analysed clustering and switching
between gender groups, we found that men
produced significantly larger cluster sizes
than women. In terms of switching, the two
genders produced a comparable number,
although men switched slightly less than
women. Our findings were also partially
consistent with Troyer et al. (1997) and
Scheuringer and Pletzer (2017); we found
that mean cluster size and the number of
switches were negatively correlated, and
switching was more highly related with total
correct words as well as with the self-rating
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score. Our findings suggested that men
and women relied on different strategies
to generate words, but both strategies
worked similarly well in producing total
correct words. Although males tended to
produce more words within a cluster, the
mean cluster size was not related to the
total correct words as much as switching
was. Hence, when females compensated for
smaller cluster sizes by being more rapid
in switching, the total number of correct
words between two genders was relatively
comparable.

Based on our findings, we propose
that self-efficacy, educational level, and
individual moderators may explain on why
gender-stereotype threat did not affect letter
fluency performance even when the task
difficulty had been increased. It is important
to highlight the role of participants’ self-
efficacy belief (Bandura, 1997), given that
our data showed that self-rating reflected
participants’ actual performance on letter
fluency better than the belief about the
stereotype threat. A study by Chung et al.
(2010) showed that self-efficacy mediated
the effect of ethnicity-sterecotype threat
on a job knowledge exam. This result
is understandable, as self-efficacy has
been found to exert positive influences
and mitigate the negative impacts on
performance in a pressured situation, such
as when an individual is under stereotype
threat (Bajaj et al., 2014; Pennington et
al., 2016). Previous studies also found
that participants with high self-efficacy
employed more efficient cognitive strategies
than participants with low self-efficacy;
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hence, these participants performed better
on cognitive tasks, such as set-shifting
(Mintylé et al., 2010) and visuospatial
working memory tasks (Kalpouzos &
Eriksson, 2013).

In our study, scores from the self-rating
showed that participants’ beliefs about
their performances on the fluency test
were robust. Across different stereotype-
threat conditions, participants held similar
beliefs that their letter fluency ability was
average. We argued that this positive belief
enabled participants to block the negative
influence and simultaneously enabled them
to employ more efficient cognitive strategies
to sustain their performance even when
the test became more demanding for their
working memory due to the increased level
of difficulty.

Another important aspect is the
participants’ educational level as a
university student. According to Andreoletti
and Lachman (2004), level of education
buffers the effect of the gender-stereotype
threat on cognitive performance. This
study found that under stereotype-threat
conditions, individuals with less than a
4-year college degree had a lower score
on a memory test, while individuals with
higher education performed better on the
same test. [t was suggested that higher level
of education is associated with better use of
adaptive memory strategies and with greater
confidence and self-control (Andreoletti
& Lachman, 2004; Schieman, 2001).
Furthermore, it is also worth mentioning
that the research on verbal fluency among
Indonesian undergraduate students also
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found that university affiliation affected
participants’ verbal fluency performance
(Hendrawan et al., 2015); the state university
students produced a higher number of
correct words in the letter fluency tests than
the private university students. In Indonesia,
it is well known that state universities
apply more rigorous admission criteria and
have a more competitive admission rate;
hence, this group difference could be due
to the relatively different cognitive abilities
between these two groups (Hendrawan et
al., 2015).

In our study, participants’ performances
in the letter fluency test showed that their
production of correct words and errors
were not affected by the gender-stereotype
threat even after we varied the level of task
difficulty. Moreover, participants produced a
very low number of errors, leading to a very
positively skewed distribution with a narrow
range of scores, suggesting a floor effect.
Taken together, it is reasonable to argue
that, for our participants, performing a letter
fluency test under the presence of stereotype
threat was not cognitively problematic given
their educational background (i.e., university
students who came from one of the best
state universities). Their advantageous
educational background means that they
possess above average cognitive capacities
that enabled them to employ better coping
strategies. Furthermore, better educational
background might also contribute toward
participants’ level of self-efficacy which then
helped them to sustain their performance
under the stereotype threat.

Underlining the highly situational
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character of stereotype threat (Steele,
1997), it has been shown that the degree
and direction of stercotype threat effects
can be moderated by various psychological
factors (Appel et al., 2015; Spencer et
al., 2016). Among these psychological
factors, the three most important individual
moderators which cause susceptibility
towards the stereotype threat are stigma
consciousness, domain identification, and
group identification (Nguyen & Ryan, 2008).
According to Brown and Pinel (2003), the
performance of individuals who are highly
conscious about the negative stereotype
ascribed to their social group would be more
affected by stereotype threat. Our study did
not directly measure the degree of stigma
consciousness; however, the score from the
gender-stereotype questionnaire showed
that our male and female participants had
different view of gender stereotype attached
to the letter fluency task, even though the
effect size was small. Men perceived letter
fluency as women-favouring task, while
women perceived the task as gender-neutral.
Despite being conscious about the stigma,
it seems that participants’ self-efficacy and
educational background protected their
performance from the threat.

Studies have shown that the more
participants identified themselves with the
cognitive domain being evaluated, the more
impaired their performance under stereotype
threat (Aronson et al., 2002; Keller, 2007;
McFarland et al., 2003; Steele & Aronson,
1995). Compared to other gender-sensitive
cognitive tests, such as mathematics or
mental-rotation tests, letter fluency tests
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are rarely found on standardized scholastic
or admission tests (Bertua et al., 2005).
Moreover, the letter fluency test seemed to
be very simple in terms of the administration
and the responses it required. This might
affect how participants assigned importance
to their performance. They might perceive
this test as less indicative of their verbal
ability or even of their intelligence which
made them to be less concerned about their
performance.

In addition to domain identification,
group identification could also affect
how participants perform under a gender-
stereotype threat. Schmader (2002)
found that women with stronger gender
identification tend to perform worse
on mathematics tests than women with
lower gender identification. In our study,
participants in the stereotyped groups were
asked to indicate their gender to prime their
awareness about their gender membership.
However, there might be variation in to
what extent participants considered this
gender membership to be an important
part of their selves, and this might affect
how our participants reacted to the gender-
stereotype threat. Moreover, participants
had multiple social identities, and it was
possible that participants in this study put
more importance to their other group-
membership categories than to their gender
group-membership (Rydell et al., 2009).
As a result, when their gender identity was
threatened by the presence of the stereotype,
their performance was not affected because
they identified less with their gender group.

The results of our study showed
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the importance of individuals’ personal
characteristics (e.g., self-efficacy,
educational level, and individuals’
susceptibility) to sustaining performance
under the interference of the gender-
stereotype threat. As far as we know, this
is the first study investigating the effect of
using various gender stereotype-activation
cues to explore how the cues affected
performance on letter fluency task. This
study also tried to examine how different
cognitive loads on letter fluency task interact
with the stereotype threat by manipulating
the levels of difficulty. Moreover, this study
took into account the role of clustering and
switching as the underlying components
of verbal fluency performance under the
stereotype threat. However, our study has
several limitations. First, we measured
self-efficacy only by a single item self-
rating which might not comprehensively
represent the construct. Second, we did not
measure potential individual moderators of
gender stereotype threat. Third, the letter
fluency task was not demanding enough
for our sample cognitive capacity given
their educational background. Fourth, no
direct measure of working memory was
administered to examine how much an
increase in task difficulty corresponded to
an increase in cognitive load.

For the reasons explained above, future
studies should consider the following:
1) measuring individual psychological
constructs that affect the strength of
stereotype threat, (e.g., self-efficacy,
stigma consciousness, gender identification,
domain identification); 2) administering
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a more complex verbal task, such as the
alternate phonemic/semantic fluency test
(Costa et al., 2014); it would impose more
load on working memory since the rapid
shifting between stimuli would require a
more effortful and controlled process, and 3)
incorporating a direct measure of working
memory to enable studying the role of
cognitive load on the effect of stereotype
threats.

CONCLUSIONS

Our findings contribute to the body of
literature on stereotype threat by showing
that belief about one’s ability, namely, self-
efficacy, is an important buffer to the effect
of'a gender-stereotype threat on both overall
performance and underlying cognitive
process of the letter fluency task. Other
personal characteristics that also need to
be considered are educational level, stigma
consciousness, domain identification,
and group identification. Taken together,
our findings suggested the importance of
taking into account psychological factors
that determine variation in individuals’
susceptibility in studying the highly
situational phenomenon of stereotype threat.
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