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SEX, SCIENCE AND THE BRAIN – IS THERE A 
PROBLEM?  YES BUT WE CAN SOLVE IT! 



WHY ARE THERE SO FEW FEMALE SCIENTISTS? 

 Brain Level: Do girls just 
not have a ‘Science’ Brain’ ?  

 Cognitive level: Do girls just 
not have ‘what it takes?’  

 Behavioural level: Do girls 
just choose not to do 
Science?  

 Cultural Level: girls don’t 
stay in science 



THE TROUBLE WITH GIRLS?: WHY PLASTIC BRAINS AREN’T 
BREAKING THROUGH GLASS CEILINGS – 

 

STEREOTYPES AND THE BRAIN 



STEREOTYPE THREAT. 

 Stereotype threat is the experience of anxiety or 
concern in a situation where a person has the 
potential to confirm a negative stereotype about their 
social group [NB: ‘GROUP’ UNDERPERFORMS OR 
DOESN’T BELONG]  

 Covert (‘in the air’) or overt (priming) stereotype 
threat results in significant decline in performance 

Steele and A
ronson, 1995 



SEX/GENDER STEREOTYPES IN SCIENCE 

 Scientists are born, not made 
  Empathising-Systemising/The Male Brain 

 Boys are better at science than girls 
  Teacher bias (status and the brain) 

 Girls believe science is a ‘boy’ thing 
  Girls can’t do science – Maths anxiety 

 Girls don’t do science 
  Peer pressure; Role models 

 Science culture: 
  (Un)conscious bias 
  Status 



 Francois Poullain de 
la Barre (1673) : 

  “L’esprit n’a point de 
sexe”  

  "the mind has no sex" 



21ST CENTURY – MORE EXPECTATIONS OF ‘RAW, 
INNATE TALENT’ 



SCIENTISTS ARE BORN AND NOT MADE? 

 Males more focussed on mechanical systems from 
early on in life?  

 Human males are primarily interested in objects and 
their mechanical interactions [systemisers] whereas 
human females are primarily interested in people and 
their social and emotional interactions[empathisers] –  
  Simon Baron-Cohen (2003) 

No evidence that infants have different understanding of or 
responses to objects and their properties 

Spelke, E.S.(2005)  Sex Differences in Intrinsic Aptitude for Mathematics and Science: A Critical Review. 
American Psychologist, 60, 950–958. 

 
 
 





SEX/GENDER STEREOTYPES IN SCIENCE 

 Scientists are born, not made 
  Empathising-Systemising/The Male Brain 

 Boys are better at science than girls 
  Teacher bias (status and the brain) 

 Girls believe science is a ‘boy’ thing 
  Girls can’t do science – Maths anxiety 

 Girls don’t do science 
  Peer pressure; Role models 

 Science culture: 
  (Un)conscious bias 
  Status 



BOYS ARE BETTER AT SCIENCE THAN 
GIRLS 

 Teachers – On the Origins of Gender Human Capital Gaps: 
short and long term consequences of teachers’ stereotypical biases 
(Lavy and Sand, 2015.  

  8000 primary school pupils: Mismatch between classroom-based 
and national assessments – boys marked higher, girls marked 
lower  

  Bias score determined  
  middle school test scores   
  high school matriculation scores   
  students ratings of ability   
  choice of STEM subjects. 



STATUS AND THE BRAIN 



SEX/GENDER STEREOTYPES IN SCIENCE 

 Scientists are born, not made 
  Empathising-Systemising/The Male Brain 

 Boys are better at science than girls 
  Teacher bias (status and the brain) 

 Girls believe science is a ‘boy’ thing 
  Girls can’t do science – Maths anxiety 

 Girls don’t do science 
  Peer pressure; Role models 

 Science culture: 
  (Un)conscious bias 
  Status 



 
 
 
 
 
 
 

BRAIN JOURNEY 1:  
PRIMARY SCHOOL (AND STEREOTYPE THREAT.) 

  Implicit gender stereotypes measurable at age 6 (Most 
et al, 2007) 

  Implicit gender-maths stereotypes measurable at age 
9; predicted academic-self concept; enrolment 
preferences (Steffens et al, 2010-On the leaky math pipeline) 

Steele and A
ronson, 1995 



MATHS ANXIETY AND THE (BRAIN 

  Attentional bias 
towards negative 
feedback 

  Earlier termination of 
tasks following negative 
feedback 

  Failure to access 
additional support 

  Increased activation of 
emotion regulation 
processes 



SEX/GENDER STEREOTYPES IN SCIENCE 

 Scientists are born, not made 
  Empathising-Systemising/The Male Brain 

 Boys are better at science than girls 
  Teacher bias (status and the brain) 

 Girls believe science is a ‘boy’ thing 
  Girls can’t do science – Maths anxiety 

 Girls don’t do science 
  Peer pressure; Role models; 

 Science culture: 
  (Un)conscious bias 
  Status 



SCIENCE AND THE ADOLESCENT BRAIN 

  importance of ‘hot’ context (driven by 
emotion rather than logic) (Somerville et al, 2010) 

 Under-developed mechanisms of resistance 
to peer influence 

 (Grosbras et al, 2007) 



THE GENDERED BRAIN AND SCIENCE – INFERIOR, 
INEXPERIENCED, THREATENED AND ALONE! 



OVERCOMING INEXPERIENCE: THE 
POWER OF PLASTICITY 



SCIENCE AND THE BRAIN – THE 
POWER OF POSITIVITY 



SCIENCE AND THE BRAIN –  
THE POWER OF EMPOWERMENT 



SEX/GENDER STEREOTYPES IN SCIENCE 

 Scientists are born, not made 
  Empathising-Systemising/The Male Brain 

 Boys are better at science than girls 
  Teacher bias (status and the brain) 

 Girls believe science is a ‘boy’ thing 
  Girls can’t do science – Maths anxiety 

 Girls don’t do science 
  Peer pressure; Role models 

 Science culture: 
  (Un)conscious bias 
  Status 



FIXING THE SCIENCE - 

 Science teaching 
  Teacher training – unconscious bias;  
  Science as a subject for success 

 Science’s Image  
  People like me 
  Role Models 
  Image initiatives? 

 Science’s culture 
  Tackle (un)conscious bias 
  Science as a collaborative activity 



CURRICULUM – HOW ARE YOU ASKING THE QUESTIONS? 
 (THE IMPORTANCE OF GETTING IT RIGHT) 



 
 
MANAGING ANXIETY:EMOTION REGULATION 
THE POWER OF POSITIVE FEEDBACK 



THE POWER  OF EMPOWERMENT 



ROLE MODEL EMPOWERMENT 



HELPFUL INITIATIVES? 



HELPFUL INITIATIVES? 

Institute of Physics EDF – Pretty Curious 



SCIENCE CULTURE 

  (Un)conscious bias –  

 Status of women in Science 

o  ‘Practice’ of Science“………child care and lack of research 
collaboration are the two factors that cause significant gender differences 
in scientific publishing. Women with young children and women who do 
not collaborate in research with other scientists are clearly less productive 
than both their male and female colleagues.” 



POWER  
OF  

PLASTICITY 
POSITIVITY  

EMPOWERMENT 


