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The gender binary framework 
and its costs

Women and men differ, on average, 
across many domains. These range 
from levels of sex-related hormones, 
such as testosterone, to personality 
traits, cognitive and emotional abilities, 
preferences, and behaviours (e.g. 
Archer, 2004; Cross and Madson, 1997; 
Eagly and Wood, 2011; Su, Rounds and 
Armstrong, 2009). Within the dominant 
binary view of sex and gender, these 
average differences are assumed to 
combine consistently within individuals, 
forming 2 kinds of humans. People 
are therefore treated as belonging 
to one of 2 gender categories, from 
which an entire set of traits, roles, and 
preferences can supposedly be inferred 
(Saguy, Reifen-Tagar and Joel, 2021). 
This binary thinking is socially costly. 
Gender stereotypes channel boys and 
girls, and women and men, into gender-
congruent paths (e.g. Croft, Schmader, 
and Block, 2015; Ellemers, 2018; Halper, 
Cowgill, and Rios, 2019; Heilman, Caleo, 
and Manzi, 2024; Jewell and Brown, 
2014; Master et al., 2025; Rudman and 
Fairchild, 2004; Verdugo-Castro et al., 
2022; Xu, Feng, and Rahman, 2024).

Challenges to the gender 
binary and evidence for 
the gender mosaic

The binary framework persists even 
though many findings from neuroscience, 
psychology, and neuroendocrinology do 
not support the binary belief that human 
brains and ‘natures’ belong to 2 distinct 
kinds (Hyde et al., 2019; Joel, 2012, 2016).

The first modern study of masculinity 
and femininity reported low correlations 
among the subscales of the M-F test 
(Terman and Miles, 1936). Individuals 
could be masculine on some subscales 
and feminine on others. Spence (1993) 
later reported the same pattern, which 
is also manifested in low correlations 
between variables that show gender 
differences, such as interest in people 
versus things (Tay et al., 2011) and scores 
on empathising and systemising scales 
(Greenberg et al., 2018). Spence (1993, p. 
633) concluded that “men and women do

Figure 1: The gender mosaic. Data were obtained 
from the Maryland Adolescent Development 
in Context Study (Eccles, 1999) as shown in 
Figure 1. Of the different measures of behaviour, 
personality characteristics, and attitudes available 
in MADICS, we analysed data for 7 variables with 
the largest sex/gender differences: Expectations 
for sexual discrimination, Communication with 
mother, Worries about weight, Masculine self-
esteem, Communication with peers, Problem 
behaviour, and Gender-related attitudes. Using 
the actual distributions of women and men in the 
sample, we defined for each variable ‘feminine’ 
(pink) and ‘masculine’ (blue) scores as the scores 
of the 33 % most extreme women and men, 
respectively. In the diagrams, each row represents 
a single person; each column, the score on a single 
psychological characteristic out of 7. Scores range 
from ‘feminine’ (darker pink) to ‘masculine’ (darker 
blue). White indicates that the score was gender-
neutral, that is, in between the feminine and 
masculine scores. (Recreated with permission on 
the basis of Figure S2A in Joel et al., 2015).

not exhibit all of the attributes, interests, 
attitudes, roles and behaviours expected 
of their sex according to their society’s 
descriptive and prescriptive stereotypes 
but only some of them. They may also 
display some of the characteristics and 
behaviours associated with the other sex.”

In 2015, we analysed gendered attitudes, 
preferences, and behaviours in 3 
samples of young Americans. We found 
that most participants possess unique 
‘mosaics’ (combinations) of both feminine 
(more common in women compared 
to men) and masculine characteristics. 
‘Internally consistent’ individuals—those 
with only feminine or only masculine 
characteristics—were extremely rare 
(Joel et al., 2015; Figure 1).

The gender mosaic across 
29 countries

Although these 3 studies span almost 
a century (Joel et al., 2015; Spence, 
1993; Terman and Miles, 1936), all were 
conducted with American samples. 
The ERC-funded BeyondGenderBinary 
project therefore set out to test the 
binary and mosaic frameworks across 
additional Western and non-Western 
cultures.

To this end, we constructed the Gender 
Mosaic Questionnaire (GMQ) and 
the Gender Mosaic Cross-Cultural 
Dataset (GMCCD). The GMQ assesses 
psychological and behavioural variables 
reported to show large sex/gender 
differences in English-speaking samples. 
These include job and leisure-time 
preferences, empathising, systemising, 
aggression-related measures, gender 
identity as a woman and as a man, self-
ascribed femininity and masculinity, 
sexual preferences and behaviours, and 

Most participants possess unique 
mosaics of feminine and masculine 
characteristics.

The Gender Mosaic 
Questionnaire (GMQ) 
Cross-Cultural  
Dataset (GMCCD)
Created to test the gender mosaic hypothesis across cultures, this 
new dataset of approximately 43 000 participants from 29 countries 
is now available for collaborative research on a broad range of 
psychological and behavioural variables.
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Figure 2. The map shows the 29 participating countries included in the cross-cultural study. Working 
with 3 online survey companies—Prolific, dataSpring, and BeSample—we recruited approximately 1500 
women and men from each of 29 countries. The data was collected across 16 languages (marked using 
different colours), providing broad geographical and cultural representation across North and South 
America, Europe, Africa, and Asia.

partner preferences. It also assesses 
sociodemographic characteristics, 
including age, country of residence, 
religiosity, sex registered at birth, the 
gender in which a person was raised, 
current gender, and sexual orientation.

Working with 3 online survey 
companies—Prolific, dataSpring, and 
BeSample—we recruited approximately 
1500 women and men from each of 29 
countries to create the GMCCD (Figure 
2). A detailed list of participating countries 
and available variables, including those 
demonstrating measurement invariance 
(Figure 3), is available at https://osf.io/
h3emx/overview.

The GMQ is available in 16 languages on a 
dedicated website: https://gendermosaic.
tau.ac.il/. The website allows participants 
to explore their gender mosaic and 
see how it changes when they select 
different comparison groups.

Get involved: invitation for 
research proposals

The dataset was created to test the 
mosaic hypothesis cross-culturally 
and to address other gender-related 
questions, but its scope is broader. 
It offers an excellent opportunity for 
researchers interested in studying these 
psychological and behavioural variables 
from a cross-cultural perspective, as 
well as for researchers with expertise 
in cross-cultural research who wish to 
investigate any of these variables.

Researchers are invited to submit 
a brief proposal to Dr Joel (djoel@
tauex.tau.ac.il) and Dr Else-Quest 
(neq@g.ucla.edu). The proposal should 
outline the study’s aims and planned 
analytic strategy. Selected applicants 
will be invited to a virtual meeting 
with members of the Gender Mosaic 
Project team and will then prepare a 
draft preregistration for joint review. 

Figure 3: Psychological and behavioural domains included in the Gender Mosaic Questionnaire (GMQ). 
The figure summarises the 7 domains assessed—occupational preferences, systemising, empathising, 
partner preferences, sexual behaviours and preferences, physical aggression, and leisure interests—
alongside their factor structure and measurement invariance across countries. Invariance is shown for 
configural thresholds, and thresholds and loadings, with results classified as good, approximate/partial, 
or none.

The GMCCD brings together 
approximately 43 000 participants 
from 29 countries.

Figure 4: Collaboration pathway for researchers interested in using the Gender Mosaic Cross-
Cultural Dataset (GMCCD). The pathway outlines the collaboration process, from submitting 
an initial research proposal and meeting with the Gender Mosaic Project team, through 
preregistration and data access, to analysis, interpretation, and collaborative publication.

Once the preregistration has been 
finalised and formally registered, 
the relevant data will be made 
available. After completing the 
analyses, collaborators will meet 
with Dr Joel and/or Dr Else-Quest 

to discuss the findings and their 
interpretation. The manuscript will 
be prepared collaboratively, with 
Dr Joel and Dr Else-Quest as co-
authors, and submitted following 
their approval (Figure 4).

References click here

Start Questionnaire

https://www.youtube.com/@gendermosaic
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