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Interventions and insights from research





My journey into astronomy
• Left formal education at 11, re-entered at 16
• Found interest in astronomy aged 12
• Became obsessed by age 14….
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Solvay International Conference, 1927





My Mission: 
Systemic & 
Cultural Change



science.org.au/W
om

enInSTEM
Plan

http://science.org.au/WomenInSTEMPlan




science.org.au/WomenInSTEMPlan

Workforce needs of the future
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Participation rates in 
STEM education and training
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Are we fair and objective?



Research: Parental bias
• Children often receive gender-specific toys, which 

disadvantage girls’ spatial reasoning and building 
capabilities at a young age.

• In a study of interaction between mothers and their pre-
school children, mothers talked to boys 2-3 times more 
often about numbers and quantities than they did to girls. 
E.g. ”how many fingers do you have?” or “how many flowers 
can you see?”.

• In a study of families visiting a science museum, parents 
explained scientific concepts three times more often to 
boys than to girls. 



Research: Bias in maths exam marking
• In research commissioned by Israeli National Bureau of Economic 

Research, grade 6 exam papers were divided into two sets for 
marking. 

• One batch was graded by the teachers and included students’ names. 
The other batch had student names redacted and was graded externally. 

• In maths, the girls outscored the boys in the exam graded 
anonymously, but the boys outscored the girls when graded by 
teachers who knew their names. 
The effect was not the same for tests on other subjects, e.g. languages. 

• Teachers overestimated boys’ maths abilities and underestimated the 
girls’. This had long-term effects on students’ attitudes toward the subjects.



Insights from a STEM classroom audit

• Boys received more teacher questions and more frequent follow-up questions. 
• Ratio of student/teacher interactions was 7:3 (M:F)
• Girls received less wait time for answers
• Boys were more likely to call out, demanding and receiving teacher attention.
• Segregated seating patterns reinforced unequal teacher attention. 
• Boys more likely to be called to the front of the room to do science demos
• Boys were allowed to speak over girls 
• Girls more likely to be praised for the appearance and neatness of their work – then 

stereotyped into a clerical role during team work
• Teachers were more likely to offer boys specific feedback on their work – including praise, 

criticism and remediation 
• Girls were often actively disempowered e.g. a student/teacher does it for them.
• School textbooks and resource materials were filled with male protagonists and stories.

From Gender Equity in the Classroom (Phyllis Lerner and David Sadker)



Stereotypes: Insights from research
• By the age of six, most children have formed opinions that 

science is a ‘male’ profession.

• When asked to draw a scientist, girls = twice as likely to draw 
men as they are to draw women. Boys almost universally draw 
men, often in a lab coat.

• Stereotypes of the STEM profession (male-oriented and socially 
isolated) negatively impact students’ career aspirations. 

• Continued exposure to these stereotypes can create a loss of 
interest in these fields for girls.

• Great educators support and inspire each and every 
student. They are aware of their own beliefs, attitudes & 
expectations, which have a profound effect on the learning 
environment. They provide children with positive STEM role 
models in classrooms, both male and female.
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Margaret Hamilton
Lead Apollo flight 
software engineer Andrea Boyd

Mechatronic Engineer. 
Flight Controller for 
the International 
Space Station

Marie Curie
Won 2 Nobel Prizes
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Effective strategies for young girls in STEM
What works:
• Inquiry and tinkering experience
• Emphasis on physical science, 

numbers and computers for girls
• Integration of reading and 

writing into STEM
• Attention to group dynamics 
• Activities that build self-efficacy
• Appropriate role-models and a strong message that STEM 

is for everyone



Classroom audit ideas
Take note of the following:
• Who do you spend time with and support?
• Do you speak to girls and boys differently?
• Who gets assigned which tasks?
• Is speaking/questioning time equal?
• Can children see non-stereotypical 

role models in books & classroom 
decorations?

• Are girls active in their STEM play? 



What is at stake?
• A global study by the McKinsey Global Institute found that up to one-

fifth of the global workforce will be affected by automation by 2030. 
• The fastest growing occupations require STEM skills. By 2023, STEM 

occupations will grow by 10.8%.
• What’s at stake?

• Women’s workforce participation, 

• Women’s economic security 

• The future role of technology in society



Contact
WomenInSTEM@unsw.edu.au

Twitter: lisaharveysmith

Facebook: DrLisaHarvey-Smith

Instagram: lisa.harveysmith

LinkedIn: Lisa Harvey-Smith

Join me in the morning tea 
break for a book signing!
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