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Worldwide concern

• Widespread concern about girls’ declining interest in 

STEM subjects



Researchers around the world are investigating 

the underrepresentation of females in the 

STEM fields



Possible solutions….

• Development of female-friendly science lessons

• Hands-on activities, 

• Interactive learning and 

• Participation in experiments

• Working in groups

Most of the research was undertaken in the context of the 

conventional Newtonian-based physics school curriculum 



The focus of our research is completely

different…….



Einstein-First interventions

• were designed to ask the question: 

Is it feasible to introduce Einsteinian 

approach across the school curriculum?



Einstein-First interventions….

• were not designed specially for girls

• Because we believe

“Science is not a boy’s game,

It’s not a girl’s game,

It’s everyone’s game,

It’s about where we are and

Where we’re going!”

….Nichelle Nichols



Einstein-First interventions…

• run with different age groups

• are of different durations 

• are run by different presenters including 

males and females



Presenters

Rahul Choudhary Jyoti KaurYohanes Sudarmo



Description of every intervention 

Interventions School name Year group Number of students duration

1 Mount Lawley Year 7 24 (13 boys and 11 girls) 1 day

2 Mount Lawley Year 8 16 (12 boys and 4 girls) 1 day

3 Shenton College Year 9 45 (24 boys and 21 girls) 10 weeks

4 Shenton College Year 9 57 (33 boys and 24 girls) 10 weeks

5 Mount Lawley Year 9 30 (14 boys and 16 girls) 1 day

6 Mount Lawley Year 10 30 (11 boys and 19 girls) 1 day

7 Frateran Maumere High 

School, Flores Island, 

Indonesia

Year 10 31 (18 boys and 13 girls) 3 weeks



Nature of the interventions

• PowerPoint presentations included pictures, videos, 

animations and very few words

• Interactive hands-on activities 

• Content was presented according to the age of the 

students and duration of the program



Data collection

• Knowledge pre and post questionnaires

• Attitudinal pre and post questionnaires

• Questionnaires were designed according to the duration 

• Questionnaires used in the longer interventions were the 

same

• Questionnaires used in the shorter interventions were 

the same



Knowledge questionnaire (Long interventions)

Questions

1 Can parallel lines meet? Circle Yes or No. Please explain your answer

2 Can the sum of the angles in a triangle be different from 180 degrees? Circle Yes 

or No. Please explain your answer

3 What do you mean by the term “light”?

4 Does space have a shape? Circle Yes or No. How could you measure the shape 

of space?

5 If you weighed an object on a supersensitive balance, would the balance   

register a different weight if you heated the object up?

6 How could you tell if a ruler is straight? 

7 In the absence of air resistance, (like in a huge vacuum tank or on the Moon) 

if we drop a hammer and a feather, which one of them will touch the ground first? 

8 List the names of at least four types of electromagnetic radiation

9 A person claims on Facebook that he has made a perfect microscope that                

is so accurate that the exact position of an atom can be measured. Could this 

claim be plausible? 



Attitudinal questionnaire (long interventions)

Questions

1 I think physics is an interesting subject

2 I prefer to learn physics through hands-on activities.

3 I enjoy learning new concepts and ideas.

4 I enjoy trying things out at home and/or telling my family about school science 

activities. 

5 I think hands-on activities help me understand and remember new ideas much 

better than if they are just from books and formal lessons. 

6 The things that Einstein discovered are important for modern technology.

7 I like doing mathematical calculations.

8 Understanding scientific ideas is more important than just memorising facts. 



Knowledge questionnaire (Short interventions)

Questions

1 What is light? Explain in a few words.

2 Write down the names of three types of electromagnetic waves 

and explain what they are

3 Can light exert forces on things? Explain your answer

4 What aspect of light can cause uncertainty in measurement?

5 What aspect of light can be used to make very precise 

measurements?

6 Does light have energy?

7 Does energy have mass?



Attitudinal questionnaire (short interventions)

Questions

1 People need to understand science because it affects their lives

2 I would prefer to find out why something happens by doing an experiment 

than by being told

3 I would rather agree with other people than do an experiment to find out for 

myself

4 I would like to have a career in science

5 Science classes teach me new things which are interesting

6 Science classes would be more interesting if we learn modern topics

7 Science is only for smarter people



Research results



Results from long interventions

(Interventions 3, 4 and 7)

Australia at Shenton college

with Year 9
Indonesia with Year 10



Knowledge results from long interventions

10 weeks (Intervention 3 with Year 9)
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Knowledge results from long interventions

10 weeks (Intervention 4 with Year 9)



Knowledge results from long interventions

3 weeks (Intervention 7 with Year 10 in 

Indonesia)



Knowledge results: In terms of gender



Results from Short interventions

(Interventions 1, 2,5 and 6)

Australia at Mount Lawley with Years 7,8, 9 and 10





In terms of gender



Attitudinal results from long 

interventions



Students’ interest in physics



Learning methods



Attitudinal results from short 

interventions



Activity based learning

• I would prefer to find out why something happens by doing an 

experiment than by being told.

• I would rather agree with other people than doing an 

experiment to find out for myself.

Students entered the program with positive attitude towards learning 

by doing activities. 

There was not much room for improvement. 

Across all years, and both genders, students prefer to learn by

doing experiments before and after the programme.



In short interventions….

• improvement in both genders is comparable. 

• However, this observation is not similar to the 

conceptual improvement, in which case the 

conceptual improvement is significantly 

higher for females compared to males.



Conclusion

• Significant improvement in student understanding and attitude after every 

programme, but the magnitude of the improvement depended on the 

duration. 

• At the beginning of every programme, females’ attitude was lower than their 

counterparts. After finishing the Einsteinian programme, in most cases 

(longer interventions), female attitude was either equal to that of males’ pre-

test scores or slightly increased. 

• Girls improvement not because of Einsteinian topics but may be due to the 

teaching methods we use to teach these concepts



Thank you!


