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Psychological androgyny refers to possessing both masculine and feminine characteristics. Sandra Bem
(1974) proposed that androgynous people are more creative, because they are less limited by gender
boundaries. This so-called androgyny-creativity effect contributes to the gender equality movement by
ameliorating stereotypes about people who stepped out of gender boundaries. However, the evidentiary
value of the available research testing this hypothesis has been limited by suboptimal (by current stand-
ards) methodology, such as small samples, antiquated statistical analysis, and inconsistent measurement.
The current study attempted to replicate the androgyny-creativity effect in a large sample (N = 672),
with both self-report and behavioral measures of creativity, and following both original and optimized
statistical analyses. We found that androgynous group reported themselves to be more creative than the
gender conforming group, but they did not score higher than the latter on behavioral creativity. This
suggests that the androgyny-creativity effect (a) could be just a popular lay theory, (b) might only hold
for certain types of creativity, and (c) might be a true effect but no longer exist due to societal changes
in gender roles.
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French writer De Beauvoir (1949) believes that women are
oppressed by men and viewed as the second sex in society, and
this leads to long-term, irreversible gender inequality. Unfortu-
nately, this issue persists today. For example, women are still
doing more household chores than men (Cerrato & Cifre, 2018)
and gender gaps in productivity and impact in academia have been
increasing (Huang et al., 2020). Gender stereotypes do not only
reflect the existing gender gaps but also play an important role in
reinforcing them. One of the major aspirations of third-wave femi-
nism is to abolish gender stereotypes (Heywood & Drake, 1997),
which encourages individuals to behave in ways they prefer;
instead of rigidly steering them to behave like their physiological
gender. However, gender stereotypes are still pervasive in today’s
society and they largely impact how people think and behave
(Ellemers, 2018). A large meta-analysis study showed that, from
the mid-20th century to very recently, the communion stereotype
about women has increased and the agency stereotype about men
has stayed the same (Eagly et al., 2020).
Counter to the gender stereotypes, Sandra Bem (1974) proposed

the concept of androgyny (i.e., those who have both masculine and
feminine characteristics) and suggested that androgynous individuals
might be more creative—that will be referred to as the androgyny-

creativity effect for convenience. Her work on androgyny was im-
portant in the psychological study of gender because she reframed
gender-specific traits as malleable, socially constructed beliefs,
instead of fixed, innate traits (Dean & Tate, 2017). Therefore, Bem’s
work served and still serves as an impetus toward gender equality.
Additionally, the androgyny-creativity effect fights the stereotype
threat or the penalty for crossing the gender line, and encourages
more flexible gender roles. Despite the theoretical and practical im-
portance of the androgyny-creativity effect, previous empirical tests
of this effect have been riddled with methodological issues, includ-
ing small samples, antiquated statistical practices, and inconsistent
measurement. Thus, given previous empirical evidence, it was
unclear if the androgyny-creativity effect was a real-world effect on
behavior or just a lay theory. Recent research challenged the lay
theory that masculine people are more creative (Proudfoot et al.,
2015), so stronger empirical evidence for the androgyny-creativity
effect will further clarify this line of research. Therefore, the current
study aimed to replicate this effect using a more robust methodology
and to respond to the call for conducting more replication studies in
the field.

Gender Stereotypes

Ellemers (2018) referred to gender stereotypes as general
expectations about members of a particular gender. Specifically,
people generally expect men to behave in masculine ways and
women to behave in feminine ways. For example, men are suppos-
edly brave, independent, and insensitive, while women are
believed to be tender, dependent, and emotional. Men are expected
to protect their family members and provide financial support,
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while women are expected to raise children and take care of the
household. For the current study, gender stereotypes are defined as
individuals’ beliefs and biases regarding two traditional genders
(male and female), including their typical personal characteristics,
attitude, behavior, and cognition. Among various stereotypes, gen-
der stereotypes are some of the most influential, fundamental
beliefs (Ellemers, 2018), which derive from a complex set of bio-
logical, evolutionary, social, and cultural drives. Biologically, the
two genders have differences in physical appearance, physiologi-
cal structure, hormones, and strength (Martin & Parker, 1995);
evolutionarily, men adapted to compete with other men over mates
and women adapted to choose their mates (Geary, 1999); socially,
traditional gender roles of working husbands and housewives are
deeply rooted in our minds (Koenig & Eagly, 2014; Martin &
Parker, 1995; Sato, 2022); culturally, in most parts of the modern
world, men inherit family names and usually properties of the fam-
ily or group (Geary, 1999; Zanette & Manrubia, 2001). Therefore,
gender stereotypes exist in various aspects of our lives and leave a
deep influence on our society.
Individuals who violate gender stereotypes are likely to be

socially, emotionally, and/or financially punished, and this is true
for both genders (Glick et al., 2007; Williams & Tiedens, 2016).
For example, a young boy who cries might be told “man up, do
not cry like a girl!”; or, a woman might get the advice to spend
more time with her family than developing her own career. Gender
stereotypes are mentioned everywhere to an extent that it becomes
automatic, as a result, our thoughts and behaviors are steered by
gender stereotypes even under no social pressure. The traditional
bipolar model of Masculinity–Femininity asserts that masculinity
and femininity are very different (e.g., see debates in Constantino-
ple, 1973), so it is improper for one to exhibit characteristics that
“belong to” the other gender. In other words, gender stereotypes
impose expectations for every male to behave like a perfect mas-
culine man and for every female to behave like a perfect feminine
woman. In reality, however, individuals possess both masculine
and feminine characteristics, in various combinations, on a contin-
uum, as opposed to a fixed level (Leszczynski, 2009).
Gender stereotypes limit the development of flexible gender

roles and creativity. When adults purposefully alter children’s gen-
der expressions to match their physiological gender, children
might lose the chance to explore a wide range of possibilities and
in turn fail to realize their true gender self or true ability potential
(Ehrensaft, 2012). For example, a girlish boy might not be allowed
to play with dolls, dress like a girl, or show his vulnerability, so
he would lose the chance to engage in events to explore his
feminine gender roles. Instead of proudly identifying himself as a
feminine man and reconciling with himself when he grows up, he
could be left in continuous struggles to get himself closer to
the expected masculine roles. For another example, a girl who is
talented in mathematics might face discouraging feedback and re-
petitive suggestions to quit her math career and choose something
else because they suit a woman better; as a result, instead of grow-
ing up to be a Fields Medal winner, she might end up in an unre-
lated career. Moreover, research (Gocłowska et al., 2013) also
showed that when people are instructed to merely think about
counterstereotypes, such as a strong woman, they scored higher on
flexibility (i.e., measured by a task that asks participants to gener-
ate new names for pasta) and had better creative performance (i.e.,
new ideas for a themed night were developed in the form of both

writing and poster and evaluated by judges). Other researchers
(Jönsson & Carlsson, 2000) argued that when individuals are less
limited by gender stereotypes, they have more access to problem-
solving strategies. This might be one explanation for the finding
that bisexual people were more creative than heterosexual and gay
or lesbian people (Ben-Zeev et al., 2012; Konik & Crawford,
2004). In other words, crossing the boundaries of traditional gen-
der roles entails greater flexibility.

Androgyny and Creativity

Along with various practical efforts to break gender stereotypes,
Bem (1974) brought up the concept of psychological androgyny to
describe individuals who are at the same time masculine and femi-
nine. She (Bem & Lewis, 1975) proposed that androgynous people
are more flexible because they are less limited by thinking or
behaving in gender-specific ways. Martin and colleagues (2017)
argued that, although identifying with one’s own gender is impor-
tant for mental health, being able to identify with the other gender
provides additional social benefits and may boost flexibility. In line
with this idea, Torrance (1995) argued that creativity requires both
independence and sensitivity—a combination of masculine and
feminine characteristics. Bem’s proposed effect was later extended
to the positive relationship between androgyny and one’s overall
creativity (e.g., Harrington & Anderson, 1981), which will be
named the androgyny-creativity effect in the current paper for
the convenience of description. Further, androgyny might also
be related to fluency and originality. Androgynous people might be
more likely to come up with original ideas or solutions by combin-
ing thinking styles or strategies that are typical of the other gender
(Martin et al., 2017). Although Bem did not specifically mention
fluency in her theoretical reasoning, the positive relationship
between androgyny and ideational fluency was also found in girls
(Hargreaves et al., 1981). Therefore, androgyny could possibly be
related to different components of creativity, namely flexibility,
originality, and fluency. Historically, researchers have been inter-
ested in whether one gender was more creative than the other, but
the research has demonstrated mixed results (Baer & Kaufman,
2008). Moreover, there is a bias in the view that more masculine
people are more creative (e.g., Harrington & Anderson, 1981),
because Proudfoot and colleagues (2015) found that participants
judged a product as more creative only because they were told that
the product was from men (vs. women). If the androgyny-creativity
effect were a replicable, robust effect, it might serve as one explana-
tion for the mixed results from the research on gender and creativ-
ity. Specifically, if greater creativity were associated with high
androgyny, then any analyses looking at the link between gender
and creativity would depend on the ratio of androgynous people in
each group, leading to unstable effects—especially when the sam-
ple size is not large enough.

Following Bem’s line of thinking, several groups of researchers
tested the androgyny-creativity effect with the employment of Bem’s
Sex Role Inventory (Bem, 1974). First, Jönsson and Carlsson (2000)
measured creativity by the Creative Functioning Test (Smith &
Carlsson, 1990), where students’ (N = 163) inhibition of subjective
interpretations of ambiguous pictures were recorded in their lab. In
this measure, after participants recognize the motif of an ambiguous
picture, the same picture is shown to the participants in a series of
decreasing exposure times, while they do not know it is the same
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picture all the time. As the ambiguity of the stimulus increases, less
creative participants tend to inhibit their subjective interpretation
because of the previous objective recognition, so they scored lower
on creativity. The researchers found that androgynous people scored
higher on this test than gender-conforming people. Second, Nor-
lander et al. (2000) replicated this result (N = 200) using an elabora-
tion measure (Modeus et al., 1987). This measure provides
participants with nine squares of incomplete pictures and asks them
to finish the pictures in 15 min, where the amount of detail of each
picture is evaluated by judges. Though, it was not replicated with
their 20-item creativity attitude measure, which asked participants’
thoughts on what traits help creativity (e.g., risk-taking). Third, Kel-
ler et al. (2007) used the Creativity Styles Questionnaire–Revised
(Kumar & Holman, 1997), a self-report measure that contains every-
day creativity questions in six domains. They also replicated the
same result on students (N = 358) in three out of six domains (i.e.,
Self-Perceived Creative Capacity, Use of Techniques, and Use of
Other People).
Although the above findings provided preliminary support for

the androgyny-creativity effect, the studies had some methodologi-
cal limitations. First, the sample sizes used were relatively small.
This is important because small sample sizes, or underpowered
studies, can produce unstable effects and widely ranging p-values,
which can render results unreliable and irreproducible due to Type
I errors (Cumming, 2014). Second, the use of the median-split (to
differentiate androgynous from gender-conforming individuals) is
not ideal because it treats people as if they belonged to neat cate-
gories rather than on a continuum; therefore, losing meaningful
variability in the data. Third, the above studies did not use consist-
ent or widely accepted measurements of creativity. Bem and
Lewis (1975) did not limit the type of creativity related to androg-
yny to any one specific type; thus, the researchers who tested her
theory empirically used various measurements. Specifically, as
mentioned earlier, Jönsson and Carlsson (2000) used Creative
Functioning Test (Smith & Carlsson, 1990), which was designed
for studying people’s creative visual perception; Norlander and
colleagues (2000) used a behavioral creativity measure (Modeus
et al., 1987) which arguably measures elaboration better than crea-
tivity, and elaboration was found to have the lowest factor loading
(Auzmendi et al., 1996) among the four creativity indicators (i.e.,
fluency, flexibility, originality, and elaboration in Guilford, 1956);
whereas Keller and colleagues (2007) used a self-report measure
of creativity.
Bem’s Sex Role Inventory (BSRI) is the most widely used

scale to measure gender roles (Hoffman & Borders, 2001) and it
is still studied (e.g., Donnelly & Twenge, 2017; Keener &
Mehta, 2017; Lips, 2017; Martin et al., 2017) and used fre-
quently in recent literature (e.g., Eggenberger et al., 2021;
Mobasseri et al., 2022; Lopez-Fernandez et al., 2019; Saint-
Michel, 2018). The consistent use of this measure also enables
the investigation of long-term value changes in gender roles
(e.g., Donnelly & Twenge, 2017), making it difficult to find a
substitute. Although some researchers (Hoffman & Borders,
2001) argued that the BSRI items do not represent the masculin-
ity or femininity of the current society anymore, some (Choi
et al., 2008) found most masculinity or femininity items to still
be rated as highly desirable for a typical man or woman, while
other researchers (Donnelly & Twenge, 2017) found that BSRI’s

longitudinal results (i.e., men’s masculinity and femininity and
women’s femininity) remained relatively stable since 1974.

The present study was designed to test the androgyny-creativity
effect while addressing some of the previous limitations. Specifically,
we (a) used a larger and more diverse participant sample, (b) included
both self-report and behavioral measures of creativity (the latter was
the Unusual Uses Test, a widely used measure of creativity; Guilford,
1956) to exclude the possibility that the effect is only a lay theory (i.e.,
in the mind of the perceivers self-reporting on both their creativity and
androgyny), and (c) conducted a planned analysis that used masculin-
ity and femininity as continuous variables in addition to the media-split
analyses that were meant to serve as replications of prior statistical pro-
cedures used.

Based on prior evidence, we preregistered the successful repli-
cation standard (preregistration can be found here https://osf.io/
g2x8k.). Specifically, to count as a successful replication, the crea-
tivity of the androgynous group had to be higher than the gender-
conforming group, with an effect size d $ = .27. Therefore, our
two hypotheses were:

Hypothesis 1: Androgynous individuals (i.e., people who
scored high on both masculinity and femininity scales) would
self-report to be more creative than gender-conforming individ-
uals (i.e., people who scored high on one gender-typical scale
but score low on the other).

Hypothesis 2: Androgynous individuals would score higher on
the behavioral creativity measure than gender-conforming
individuals.

We did not preregister the replication standard for the analyses
using continuous predictors because none of the prior research
included them, but we expected these analyses to provide consist-
ent results with our median-split analyses.

Method

The current study was preregistered via Open Science Framework
(OSF, 2020) and can be found here: https://osf.io/g2x8k?view_only=.1

Participants

To decide on the appropriate sample size, we conducted an a-
priori power analysis, which we preregistered. Prior research
(Jönsson & Carlsson, 2000; Norlander et al., 2000) estimated our
effect of interest to range between r = .27 and .71. Based on this

1 Three minor deviations from the preregistration: First, we had to
exclude 33 participants who provided meaningless answers to the
behavioral creativity question and one participant who left all creativity
questions blank. Therefore, we planned to recruit 750 participants in the
preregistration but were only able to get 746. Second, in addition to the
planned analyses comparing the androgynous group with the gender
conforming group (that included both high masculinity/low femininity and
high femininity/low masculinity groups), we conducted an exploratory
analysis investigating whether the androgynous group only scored higher
on self-report creativity than either high masculinity/low femininity or high
femininity/low masculinity group. Third, when we conducted the planned
one-side t test for behavioral creativity with the median split, we got an
unexpected very large effect in the opposite direction, so we added a t test
in the opposite direction after adjusting the a for additional nonblinded
testing.
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prior work, we concluded that the effect size of interest for a repli-
cation attempt should not be lower than r = .27. Based on the
result from G*Power, when comparing means between two inde-
pendent groups we needed a total sample of 707 to achieve .9
power to detect an effect of .27 at the a level of .05.2

We recruited 746 participants from Amazon Mechanical Turk
(MTurk) and the final sample consisted of 672 people (see Data
Cleaning section below for the data cleaning procedure). Of these
participants, 342 identified themselves as female (50.9%). The av-
erage age was 40.65 years (ranged from 18 to 78, standard devia-
tion (SD) = 13.13). The majority of the participants reported their
race/ethnicity as White/European American (70.7%), with the rest
of the participants being Black/African American (10.9%), Asian/
Asian American (9.8%), Latino/Hispanic (4.3%), Multiracial
(3.6%), Native American/American Indian (.4%), and Other
(.3%). Comparing with the 2020 US Census Bureau data (see Ta-
ble 1 for details; U.S. Census Bureau, 2022), the compositions of
age and gender in our sample were representative; most composi-
tions of race/ethnicity were representative, except for that our sam-
ple contained more White/European and less Latino/Hispanic
participants compared with Census data. Although MTurk samples
do not perfectly match the descriptive characteristics of the popu-
lation, some of their demographics are indeed representative, such
as gender and education level (Berinsky et al., 2012). Therefore,
the MTurk is a cost-efficient option by providing an acceptable
representation of key demographic aspects at a low cost.

Procedure andMeasures

After consenting to participate (as per protocol HRP-503,
approved by the relevant Internal Review Board), the participants
answered some demographic questions, and completed a self-
report creativity scale, a behavioral creativity task, and a gender
self-stereotype scale in the stated order. Two attention check ques-
tions were included in the self-report creativity scale and gender
self-stereotype scale, respectively.

Demographics

Participants reported the year they were born, their sex (“What
sex was originally listed on your birth certificate?”), gender (Do
you think of yourself as: male, female, transgender man/trans man/
female-to-male, transgender woman/trans woman/male-to-female,
genderqueer/gender nonconforming neither exclusively male nor

female, other; a recommended question by Centers for Disease
Control and Prevention, 2021), and race and ethnicity. Age was cal-
culated as 2020 minus the year they were born, and gender was
coded as male = 1 and female = 2. We used gender in the analyses
instead of sex (the two variables included the same data with one
exception, a trans man, whom we included in the data analysis as a
man). Race and ethnicity were coded as White/Caucasian = 1, Lat-
ino/Hispanic = 2, Native American/American Indian = 3, Black/
African American = 4, Asian/Asian American = 5, Native Hawai-
ian/Pacific Islander = 6, Multiracial = 7, and Other = 8.

Self-Report Creativity

Kaufman (2012) developed the Kaufman Domains of Creativity
Scale (KDOCS) to measure everyday creativity in five different
domains: Self/Everyday, Scholarly, Performance (encompassing
writing and music), Mechanical/Scientific, and Artistic domain.
The scale consists of 50 items with 10 items under each domain.
Participants were asked to rate their degree of creativity compared
with others on a 5-point Likert scale, ranging from 1= much less

creative to 5 = much more creative. The instruction was “Compared
to people of approximately your age and life experience, how crea-
tive would you rate yourself for each of the following acts? For acts
that you have not specifically done, estimate your creative potential
based on your performance on similar tasks.” A sample item is
“Finding something fun to do when I have no money.” The internal
consistency for this scale in this study was .94. The mean score of
the 50 items was used to calculate self-report creativity. Higher
score stands for higher self-report creativity. The first attention
check question was included in this scale and it asked the partici-
pants to “answer much less creative for this item.”

Behavioral Creativity

Guilford (1956) developed the unusual uses task to measure
individuals’ creativity, and the brick task was used in this study.
The participants were asked to list as many creative uses as they
can think of for a brick in 2 min, and “refrain from listing typical
uses or uses that are virtually impossible.” The data were ran-
domly split into two equal parts, and four independent raters were
assigned into two groups that took half of the data each. They
computed and rated three dimensions of creativity: ideational flu-
ency, flexibility, and originality. Ideational fluency was computed
as the total number of valid uses a participant generated; flexibility
was computed as the number of different categories their gener-
ated uses belong to; originality was rated with the Consensual
Assessment Technique (CAT; Amabile, 1982), in which two inde-
pendent raters evaluated how original the uses were on a 10-point
scale, ranging from 1 = not at all original to 10 = highly original,
and their scores were averaged to form the originality score for
each use. We summed up the originality scores for all the uses a
participant came up with and this was the originality score. The

Table 1

Descriptive of Our Sample Versus 2020 U.S. Census Bureau (N =

672)

Descriptives Our sample Census

Median age 38 38.2
Female 50.9% 50.8%
White/European 70.7% 60.1%
Black/African American 10.9% 13.4%
Asian/Asian American 9.8% 5.9%
Latino/Hispanic 4.3% 18.5%
Multiracial 3.6% 2.8%
Native American/American Indian 0.4% 1.5%
Other 0.3% N/A

Note. N/A = not available.

2According to the line of research we attempted to replicate (Jönsson &
Carlsson, 2000; Keller et al., 2007; Norlander et al., 2000), the ratio of
androgynous group, gender conforming group, and in-differentiated group
is about 1:2:1 in the population. Because in-differentiated individuals will
not be included in the t test analysis, we first used the allocation rate of 2:1
in G*Power to get the sum of androgynous group and gender conforming
group (N = 530), and then calculated the total sample (N = 707) based on
the ratio.
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interrater reliability for the overall behavioral creativity measure
was satisfying and consistent with the reliability observed in prior
work, a = .94, especially given the subjective ratings of originality
typically vary widely. Interrater reliability and intraclass correla-
tion coefficient (ICC) were satisfying for each of the three dimen-
sions of behavioral creativity: for fluency, a = .98, ICC = .95; for
flexibility, a = .94, ICC = .88; for originality, a = .88, ICC = .79.3

The scores of the three dimensions were z-scored and then aver-
aged, which formed the final behavioral creativity score. Higher
score stands for higher behavioral creativity.

Gender Self-Stereotypes (Masculinity and Femininity)

Bem (1974) developed the BSRI to measure the extent to
which one is masculine and also the extent to which one is femi-
nine. The scale consists of 60 items, with 20 measuring mascu-
linity, 20 measuring femininity, and the other 20 measuring
social desirability. Only the 40 items for masculinity and femi-
ninity were used in this study and order of these items was
randomized. Participants responded to how well each of the fol-
lowing characteristics describes them on a 7-point Likert scale,
ranging from 1 = never or almost never true to 7 = always or

almost always true. A sample item for masculinity is “domi-
nant,” a sample item for femininity is “tender.” The internal con-
sistency for masculinity in this study was .90 and for femininity
was .87. The mean score of the first 20 items was used to calcu-
late masculinity and the mean score of the second 20 items was
used to calculate femininity. Higher score indicates higher self-
report masculinity or femininity. The second attention check
question was included in this scale, and it asked participants to
“select three for this item.”

Data Analysis

The analysis in this study was conducted using R 3.6.1 (R Core
Team, 2020).

Data Cleaning

A total of 746 participants completed our questionnaire (we col-
lected slightly more participants than the power analysis required
because we expected some participants to provide low-quality data
and be excluded before any analyses). Indeed, we had to exclude 33
participants before any analyses due to their failure to engage with
the behavioral creativity task in any meaningful way (e.g., they
copy-pasted nonsensical content from the Internet, wrote “good” or
“nice,” or gibberish). Then, following the preregistration, we
excluded eight individuals who did not provide any information
regarding their sex or gender (that was required for the gender self-
stereotypes measure we used, following prior research), 30 individ-
uals who did not pass at least one of the two attention checks, and
two outliers who scored outside of 3 SDs for self-reported creativ-
ity. We also excluded one participant who did not answer any crea-
tivity questions. The remaining 672 participants were included in
the final sample.
The final sample was categorized by median split. This was

done only for the sake of replicating the analyses used by previous
research as mentioned above, but we also conducted separate anal-
yses with masculinity and femininity as continuous variables. The
median for masculinity was 4.6, and the median for femininity

was 4.6 (on scales from 1–7). Among the participants, 335 were
categorized as low masculinity, and 337 were categorized as high
masculinity; 336 were categorized as low femininity, and 336
were categorized as high femininity. There were 192 individuals
in the androgyny group (high on both variables), and 289 individu-
als (144 female-typed) in gender-conforming group (high on one
and low on the other). The R packages used in data cleaning were
the VIM (v4.8.0; Kowarik & Templ, 2016), the mosaic (v1.7.0;
Pruim et al., 2017), the mice (v3.6.0; van Buuren & Groothuis-
Oudshoorn, 2011), the jmv (v0.9.6.1; Selker et al., 2021), and the
psych (v1.8.12; Revelle, 2022).

The Analysis

The assumptions of normality, homoscedasticity, and multicolli-
nearity were not violated, according to the skew, kurtosis, histo-
grams of the outcome variables, variance inflation factors (VIF),
as well as the result of the nonconstant variance score test. We first
presented descriptive results and compared self-reported masculin-
ity and femininity across the two genders analyzed (male and
female).

To address Hypothesis 1 (i.e., androgynous individuals should
score higher on self-report creativity than gender-conforming indi-
viduals) and following preregistered analyses (see osf.io/hgc67),
we used the median split to categorize these two groups of partici-
pants (see categorization process in the above Data Cleaning sec-
tion) and did an independent, one-tailed t test between them. A
one-tailed t test was conducted because, in line with prior work
that we were trying to replicate, we hypothesized that the androgy-
nous group would score higher than the gender-conforming group.
As specified in the preregistration, we planned to interpret nonstat-
istically significant results as a failure to replicate the original
effect. Following a statistically significant t test, we planned to
conduct an equivalence test (Lakens et al., 2018) with the R pack-
age TOSTER (v0.3.4; Lakens, 2017) to test if the effect size
observed in our data was consistent with the previously reported
effect sizes. We calculated our observed effect size using Cohen’s
d and the R package rstatix (v0.6.0; Kassambara, 2020). The
planned equivalence test included two one-sided tests to test
against the effect being larger than .27 or smaller than 0. If both
one-sided tests were statistically significant, the observed effect
would have been considered smaller than the smallest effect size of
interest (SESOI) determined in our preregistration based on prior
work, d = .27, and we could report a replication failure.

In addition to the above analyses, we also preregistered analyses for
one exploratory research question, that is, whether the effect replicated
when using continuous variables and interaction effects instead of the
median split. We conducted a regression analysis, where self-report

3Due to the available research assistant working hours, we randomly
divided the data into two portions and assigned them to raters in Groups A and
B, respectively, with each group having two raters. To check whether the two
groups rated in a similar level of leniency, we compared their results. Fluency
for group A (M = 6.00) was higher than group B (M = 5.47), t(657) = 2.63, p =
.009; also, originality for group A (M = 25.26) was higher than group B (M =
21.49), t(623.34) = 3.99, p , .001. Flexibility for the two groups was not
significantly different, t(654) = .70, p = .482. Therefore, raters in Group A
were more lenient than raters in Group B for two out of three dimensions of
creativity. The main results for each of the two groups respectively supported
the same conclusions as the overall sample, and the details were provided in
the online supplemental materials.
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creativity was predicted by the continuous variables masculinity, femi-
ninity, their interaction, and gender. The R package used for the regres-
sion models was the lavaan (v0.6-5; Rosseel, 2012), and we used Full
Information Maximum Likelihood to account for missing data. The R
packages interactions (v1.1.0; Long, 2019), effects (v4.1–2; Fox &
Weisberg, 2019), and ggplot2 (v3.2.1; Wickham, 2016) were used
to conduct the simple slopes analysis and make simple slope fig-
ures. Moreover, as requested by an anonymous reviewer, we con-
ducted the same analyses for each of the subdimensions of self-
reported creativity.4 We did not have a priori predictions for these
analyses, so we used a Bonferroni correction for six analyses (p ,

.0083), but the results should still be interpreted with caution.
To address Hypothesis 2, that androgynous individuals scored

higher on behavioral creativity than gender-conforming individuals,
and our exploratory question, whether the effect was consistent
across continuous versus median split data, we conducted the same
kinds of analyses described above with behavioral creativity (instead
of self-reported creativity) as the outcome of interest. Moreover, as
requested by an anonymous reviewer, the same analyses were also
conducted with each subdimension of behavioral creativity.5 Simi-
larly, we did not have a priori predictions for these analyses, so we
used a Bonferroni correction for four analyses (p , .0125), but the
results should still be interpreted with caution.6

Results

The descriptive statistics and intercorrelations for the study vari-
ables are shown in Table 2. As expected, male participants (n1 =
330, M = 4.77, SD = .88) reported their masculinity to be signifi-
cantly higher than female participants (n2 = 342, M = 4.38, SD =
.90), t(670) = 5.61, p , .001, d = .43; female participants reported
their femininity (n2 = 342, M = 4.77, SD = .81) to be significantly
higher than male participants (n1 = 330, M = 4.41, SD = .82),
t(670) = 5.71, p , .001, d = .44. Notably, the distributions of mas-
culinity and femininity across the two gender identities had a big
overlap, as demonstrated in Figure 1 and Figure 2. In other words,
masculinity was not a distinct characteristic for men and feminin-
ity was not a distinct characteristic for women, which is consistent
with prior work and theory (Bem, 1977; Bem & Lewis, 1975;
Leszczynski, 2009).
Masculinity (vs. femininity) was more strongly correlated with

self-reported creativity (r = .53, p , .001 vs. r = .27, p , .001),
though gender identity itself was not significantly correlated with
self-reported creativity (r = �.06, p = .141). Women (M = 3.17)
self-reported lower creativity than men (M = 3.24), but they (M =
.13, standardized) scored higher than men (M = �.14, standar-
dized) on behavioral creativity (r = .15, p, .001, for variable gen-
der, male = 1 and female = 2), which we discuss in the next
section. Notably, the correlation between self-reported and behav-
ioral creativity was not statistically significant (r = .07, p = .065),
which suggests that the two measures assessed distinct constructs.

Analysis for Self-Report Creativity

With Median Split

We did an independent, one-tailed t test on creativity between
the androgyny group and the gender-conforming group, but the
Levene’s test suggested that the assumption of the equal variance

was violated, F(1, 479) = 8.47, p = .004. Therefore, we used
Welch’s t test instead, and the androgyny group (n1 = 192, M =
.64, SD = .99) reported a significantly higher creativity than the
gender conforming group (n2 = 289, M = �.09, SD = .84),
t(363.19) = 8.33, p, .001, d = .79.

Given the t test was statistically significant, we continued to
conduct two one-sided t tests to see whether the effect was larger
than the smallest effect size of interest (SESOI) determined in our
preregistration, .27 (see Lakens et al., 2018, for an introduction to
the equivalence testing). The result of the equivalence test was
nonsignificant, t(362.42) = 5.48, p = 1.000, given equivalence
bounds of .000 and .248 (on a raw scale) and an a of .05. There-
fore, combining the results of Welch’s t test and the equivalence
test, the statistical equivalence was not concluded. Instead, the
effect that androgynous individuals scored higher on self-report
creativity than gender-conforming individuals was statistically
larger than d = .27. Therefore, Hypothesis 1 was supported, indi-
cating that androgynous individuals self-reported significantly
higher creativity than gender-conforming individuals (though the
effect size was significantly larger than what previous literature
had indicated).

To further explore the pattern, we also tested the androgynous
group against male-typed and female-typed groups separately.
Two independent, one-tailed t test on creativity were conducted,
and results showed that androgyny group (n1 = 192, M = .64, SD =
.99) reported a significantly higher creativity than the male-typed
group (n3 = 145, M = .12, SD = .89), t(335) = 4.93, p , .001, d =
.54, as well as the female-typed group (n4 = 144, M = �.30, SD =
.73), t(333.96) = 9.94, p , .001, d = 1.07. Therefore, we excluded
the possibility that the significant result was only due to one sub-
group (male- or female-typed).

Without Median Split

Median split is not an ideal statistical procedure, because it
drops part of the valid data, so we also conducted regression analy-
sis with masculinity and femininity as continuous factors. Full In-
formation Maximum Likelihood (FIML) was used to deal with
missing data. As presented in Table 3, Model 1 that predicts crea-
tivity with masculinity and femininity was tested, and both predic-
tors were significant. For masculinity, b = .50, p , .001; for
femininity, b = .17, p , .001. Model 2 was then tested, where the
interaction between masculinity and femininity was added into the
model, and the interaction term was significant, b = .06, p = .041,
masculinity (b = .50, p, .001), and femininity (b = .16, p, .001)
were also significant. In Model 3 we added gender, but it did not
explain significantly more variance in creativity, so Model 2 was

4
The subdimensions of self-report creativity include self/everyday

creativity, scholar creativity, performance creativity, mechanical/scientific
creativity, and artistic creativity. We conducted the t test that compares
subdimension creativity in androgynous and gender-conforming groups, as
well as same series of regression models that predict each creativity
subdimension. Equivalence testing was not included, because we did not
have a preregistered smallest effect size of interest (SESOI) for each of the
effects.

5
The subdimensions of behavioral creativity include fluency, flexibility,

and originality.
6 In actual analyses, the a level was further corrected to .00625, because

the results were not significant, and we conducted an additional opposite
direction t test for each subdimension.
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the best fit to the data. Therefore, both masculinity and femininity
were positively associated with self-report creativity, where the
latter had a weaker effect than the former.
The interaction effect was visualized in Figure 3, where femi-

ninity was treated as a moderator. As shown, when femininity was
scored 1 SD below the mean, the slope of masculinity was signifi-
cant, b = .45, p , .001; when femininity was scored the mean, the
slope of masculinity was significant, b = .50, p , .001; when fem-
ininity was scored 1 SD above the mean, the slope of masculinity
was significant, b = .56, p , .001. Moreover, the positive relation-
ship between masculinity and self-report creativity was stronger
when femininity was higher. This is congruous with the result
from median split analysis on self-report creativity, confirming
that people higher (vs. lower) in androgyny self-reported higher
creativity (notably, these analyses included all participants, not
just high androgyny and gender-conforming individuals, but also,
the so-called undifferentiated individuals, that is, the people who
scored low on both masculinity and femininity).

Added Analyses for Subdimensions

As mentioned in the analyses section, the same analyses for sub-
dimensions of self-report creativity (i.e., self/everyday creativity,
scholar creativity, performance creativity, mechanical/scientific
creativity, and artistic creativity) were requested by an anonymous
reviewer, so we did not have them preregistered and the results
should be interpreted with caution.7 We found similar results for t
tests in all subdimensions (all significant in the same direction as
the main result), but not for regression models. Specifically, the
interaction between masculinity and femininity was significant for
only mechanical/scientific creativity. For gender, men reported
themselves to be higher on mechanical/scientific creativity and
women reported themselves to be higher on artistic creativity, and
there were no gender differences in other subdimensions.

Analysis for Behavioral Creativity

With Median Split

We did an independent, one-tailed t test on behavioral creativity
between androgynous and gender-conforming group, testing
whether the former had higher scores than the latter, and the result
was not statistically significant, t(358.42) = �2.21, p = .986, d =
�.21. Because, based on the descriptive statistics, the effect
appeared to be in the opposite direction than predicted by prior lit-
erature, we conducted an additional, one-tailed t test in the oppo-
site direction to see whether the gender-conforming group had

higher scores than the androgynous group. Because the additional
test was not included in the preregistration and we already knew
the nonsignificant results in the opposite direction, the significance
threshold was reduced to .025 to account for a inflation. The result
was statistically significant, t(358.42) = �2.21, p = .014, d = �.21,
indicating that gender conforming group (vs. androgynous group)
indeed scored higher on behavioral creativity. Therefore, Hypothe-
sis 2, that androgynous individuals scored higher on behavioral
creativity than gender-conforming individuals, was not supported.

Without Median Split

Similarly, we also did regression analysis with masculinity and
femininity as continuous factors, due to the limitations of the median
split. As presented in Table 4, the best model predicting creativity
was the final model with the following predictors: masculinity (b =
.05, p = .193), femininity (b = �.09, p = .025), interaction between
the two (b = �.08, p = .017), and gender (b = .33, p, .001). A sim-
ple slopes analysis showed that the slope of masculinity when femi-
ninity was 1 SD below the mean was significant, b = .13, p = .009;
the slope of masculinity when femininity was scored the mean was
not significant, b = .05, p = .180; the slope of masculinity when femi-
ninity was 1 SD above the mean was not significant, b = �.03, p =
.621. Moreover, as shown in Figure 4, the positive association
between masculinity and behavioral creativity was weaker for partici-
pants who were more feminine. Therefore, this shows a consistent
pattern with the result of our median split analysis, suggesting that
people higher in androgyny did not score significantly higher on be-
havioral creativity than people lower in androgyny.

Added Analyses for Subdimensions

As mentioned in the analyses section, the same analyses for subdi-
mensions of behavioral creativity (i.e., fluency, flexibility, and origi-
nality) were requested by the reviewer, so we did not have them
preregistered and the results should be interpreted with caution.8 Not
all results of the t test were significant, but the effects were in the
same direction as the main result. Specifically, the results of flexibil-
ity replicated the main results, but that of fluency and originality did
not—for these two outcomes, only gender remained as a significant
predictor in the regression model (i.e., both favored women).

Table 2

Descriptive Statistics and Correlations for the Main Variables (N = 672)

Variables M SD 1 2 3 4 5

1. Self-report creativity 3.20 .60 (.95)
2. Behavioral creativity 11.22 5.40 .07 (.94)
3. Masculinity 4.57 .91 .53*** .003 (.90)
4. Femininity 4.59 .83 .27*** �.04 .20*** (.87)
5. Gender .51 .50 �.06 .15*** �.21*** .22*** —

Note. Reliability for each scale was included in the parentheses; the means and standard deviations are unstandardized; gender was coded in dummy var-
iables, 0 = male, 1 = female.
*** p , .001.

7 The full results can be found in Tables 1S and 2S in the online
supplemental materials.

8
The full results can be found in Tables 3S and 4S in online

supplemental materials.
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Discussion

The current study aimed to replicate the androgyny-creativity
effect, namely, people who are high in both masculine and feminine
characteristics are more creative (Bem, 1974; Harrington & Ander-
son, 1981). We investigated whether the effect could be replicated
under different conditions: (a) self-reported versus behavioral crea-
tivity and (b) categorical (using median split like in the original
studies that found the effect) versus continuous treatment of the
masculinity and femininity variables. We originally aimed to recruit
at least 707 people to achieve .9 power to detect an effect of .27, we
only managed to get a sample of 672 after eliminating 30 people
who failed attention checks. Overall, we found that regardless of

whether a median split was used in the data analysis, the androg-
yny-creativity effect replicated (and was even larger than antici-
pated) for self-reported creativity, but not for behavioral creativity.
The results of self-report creativity replicated Keller et al. (2007)
but not Norlander et al. (2000), and the results of behavioral creativ-
ity did not replicate Norlander et al. (2000) and Jönsson and Carls-
son (2000). In other words, androgynous individuals reported
themselves to be more creative than gender-conforming individuals,
but the former did not score higher than the latter on a creativity
performance test. Therefore, our results provided partial support for
the hypothesis that androgynous individuals are more creative than
gender-conforming individuals.

Figure 1

Distribution of Masculinity of Two Genders

Note. See the online article for the color version of this figure.

Figure 2

Distribution of Femininity of Two Genders

Note. See the online article for the color version of this figure.
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One possible explanation for these findings is that the androg-
yny-creativity effect on self-reported (but not behavioral) creativ-
ity is driven by a lay theory. Specifically, if people believed that
more androgynous people were more creative and they perceived
themselves to be more androgynous following the self-reported
masculinity-femininity test, then they might have also subse-
quently seen themselves as more creative. One possible reason
why the androgyny-creativity lay theory might exist is that it
might make being androgynous more desirable (given that creativ-
ity is seen as a positive characteristic), so it might relieve some of
the conflict experienced between one’s innate, androgynous gen-
der identity and societal pressures to conform to more stereotypi-
cal gender roles (Sullivan et al., 2018; Yousaf et al., 2015). Lay
theories aside, given our null findings for behavioral creativity,
future research should be cautious toward assuming a positive

relationship between androgyny and creativity in general. This is
not to say, however, that androgyny is not desirable for other rea-
sons beyond creativity, including psychological health and well-
being (Martin et al., 2017). Further, if this is the case, it would be
interesting to explore how and why this lay theory may have
developed, although this topic might lie in the intersection of mul-
tiple fields, including psychology, gender study, and sociology.
The existence of such a lay theory in itself might suggest that flexi-
ble gender roles are encouraged by the current social values.

Another possible explanation is that androgyny is only related
to certain types of creativity—self-report creativity but not verbal
performance creativity. Theoretically, the assessments we included
measure two aspects of creativity, so they should be correlated
with each other, but the data suggested the opposite (r = .07). If
the two measures are unrelated, the proposed androgyny-creativity

Table 3

Regression Models Predicting Self-Report Creativity (N = 672)

Models

Self-report creativity

b R2

Model 1 .31
Masculinity .50*
Femininity .17*

Model 2 .32*
Masculinity .50*
Femininity .16*
M 3 F .06*

Model 3 .32
Masculinity .51*
Femininity .16*
M 3 F .06*
Gender .04

Note. All variables were z-scored. For gender, 0 = male, 1 = female. M 3

F = interaction between masculinity and femininity.
* p , .05.

Figure 3

Simple Slopes on Self-Report Creativity

Note. .z indicates z-score. See the online article for the color version of this figure.

Table 4

Regression Models Predicting Behavioral Creativity (N = 672)

Models

Behavioral creativity

b R2

Model 1 .00
Masculinity .02
Femininity �.04

Model 2 .01*
Masculinity .01
Femininity �.04
M 3 F �.09*

Model 3 .04*
Masculinity .05
Femininity �.09*
M 3 F �.08*
Gender .33*

Note. All variables were z-scored. For gender, 0 = male, 1 = female. M 3

F = interaction between masculinity and femininity.
* p , .05.
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effect deserves a further, refined definition. It is also possible that
the lack of correlation was due to issues involved with the meas-
urements themselves. Although the Kaufman-Domains of Creativ-
ity Scale (Kaufman, 2012) and Unusual Uses Test (Guilford,
1956) are both widely used assessments, self-report creativity
measures suffer from bias and inattentiveness (McKibben & Sil-
via, 2017; Ng & Feldman, 2012) and divergent thinking tests
received criticism for their lack of validity (Said-Metwaly et al.,
2017) and ignoring of creativity’s role in solving problems
(Plucker & Makel, 2010). Anyways, future research should test
androgyny’s possible association with various types of creativity
and sort out which type(s) of creativity is related to androgyny.
A third possible explanation is the influence of social changes. As

social values and culture develop, the current understanding of gen-
der roles might be different from that of about 50 years ago when
Bem’s Sex Role Inventory was invented (Bem, 1974), so the
androgyny-creativity effect that existed then might disappear now—
but people still believe in it. If this is the case, then the big effect we
found on self-report creativity might be the lingering values of the
past decades. However, research found that the gender stereotypes
did not change a lot from the 1940s to now (Eagly et al., 2020;
Haines et al., 2016), with the only exception that women’s commun-
ion has increased—so the stereotype was even strengthened.
Though, to be rigid, future studies should still include women’s
communion as a moderator to rule out this possibility.
Notably, one additional finding was that although women did not

self-report as more creative than men, they scored higher on behavioral
creativity. Although most previous studies found no difference
between men and women in creativity test scores, a limited number of
studies found an advantage for women, which is in line with the pres-
ent findings (for a review, see Baer & Kaufman, 2008). One possible
explanation for this finding is the specific type of creativity measure
we used, which involved intense verbalization of the abstract ideas;

indeed, women generally outperform men in verbal ability tasks (Hirn-
stein et al., 2012).

Moreover, from a methodological point of view, the current
study provided the following insight. As stated above, the androg-
yny-creativity effect was replicated for self-reported creativity, but
not for behavioral creativity. Thus, although self-report measures
of creativity can provide valuable information (Silvia et al., 2012),
creativity researchers should ideally use a multimeasure approach,
especially for replication studies. From a practical point of view,
the current study provided the following implications. First, people
who are both masculine and feminine believe they are more crea-
tive. Therefore, there are potential benefits to encouraging the free
exploration of gender roles because it might boost self-confidence
in creativity in society. Second, although the data only showed a
tentative relationship between creativity and androgyny, to build a
more creative system, it is still not suggested to restrict people’s
behaviors and strategy options to one stereotypic gender role that
is consistent with their biological sex. Instead, it could be better to
allow their free exploration of gender roles, including but not lim-
ited to dressing in both masculine and feminine ways, engaging in
both activities for men and women, and choosing the career they
are truly passionate about.

Limitation

One limitation of the present study is that we used different meas-
urements of creativity compared with prior studies. This was neces-
sary because prior research did not make measures publicly available,
the papers did not contain enough information to replicate the meas-
ures, and they did not use widely used or validated measures of be-
havioral or self-report creativity. Because we did not have the access
to measurements in the original studies, we used K-DOCS for self-
reported creativity (Kaufman, 2012) and the brick task for behavioral
creativity (Guilford, 1956), both widely used and well-validated

Figure 4

Simple Slopes on Behavioral Creativity

Note. .z indicates z-score. See the online article for the color version of this figure.
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measures, which nevertheless measure different aspects of creativity
(Snyder et al., 2019). This could be a reason why the results observed
for behavioral creativity did not replicate. However, the results
observed for self-reported creativity suggested that the effect was in a
consistent direction (though larger in the present study) across differ-
ent measurements under the same construct.
Another limitation is that we only used one self-report creativity

and one behavioral creativity measure. Given that previous studies
with inconsistent measures presented different results, it might
have been better for us to have included multiple measures for
each type of creativity to provide a wider test of replicability. Fur-
ther, the behavioral creativity measure we used (i.e., the Unusual
Uses Test) assessed divergent thinking, which does not demon-
strate the full picture of creativity that involves preparation, incu-
bation, illumination, and verification (Wallas, 1926). Although it
measures participants’ actual performance, it only assesses verbal
creativity. Therefore, future studies on androgyny should aim to
include multiple measures of creativity.

Conclusion

We conducted a conceptual replication of the androgyny-creativity
effect with rigorous preregistration and found an interesting pattern,
that prior results for self-reported creativity were replicated but that
for behavioral creativity were not. There are several possible explana-
tions for our findings: (a) The androgyny-creativity effect may be the
consequence of a lay theory, where androgynous people judge them-
selves to be more creative, though they do not actually score higher
on a verbal creativity test. (b) The androgyny-creativity effect might
only stay true for certain types of creativity, such as self-report crea-
tivity. (c) Although the possibility is small, the change in gender roles
in social value might have changed, so the androgyny-creativity
effect might no longer exist in the current society. Future research is
needed to further study and clarify these possibilities.
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