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The potential of (re)framing engineering in 
schools

1. How do engineers think and act?
2. How best can the education 

system develop learners who 
think and act like engineers?



The idea of Habits of Mind

‘Intelligence is the habit of persistently trying to 
understand things and make them function better. 
Intelligence is working to figure things out, varying 
strategies until a workable solution is found… One’s 

intelligence is the sum of one’s habits of mind.’
Lauren Resnick (1999). Making America Smarter. 

Education Week Century Series. 18(40), 38-40



Mathematical Habits of Mind



Scientific Habits of Mind







OECD 2030 Framework for Education

Habits of Mind



Lee Shulman (2005) Signature pedagogies in 
the professions. Daedelus, 134, 52-59

The idea of signature pedagogy
What might it be for engineering?
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Games, computer modelling, 
complex simulations, role 

playing

Deep exploration of the 
engineering problem-solving 
cycle

Project-based learning, 
thinking routines

Reframing, 
analysing, practising 
in different contexts

Modelling, mental 
rehearsal, 
infographics 
storyboarding 

Planning, hypothesising, analysing, 
experimenting, reflecting, refining 
– developing a ‘growth mindset’





‘I think you 
should be 

more explicit 
about how the 

miracle 
occurs…’





1. Develop understanding of the habit
2. Create climate for it to flourish
3. Choose signature pedagogies to cultivate them 
4. Build learner engagement

Four principles for cultivating EHoM







Three signature pedagogies







‘I took a step back and although this is so 
hard to do as a teacher, as you feel you have 

to always be in control, I began to see the 
pupils flourish with their new found freedom 
and their self- belief was huge by the end of 

this project.’

Learning to be an Engineer teacher



Leading for engineering in schools 3
7 important characteristics

% Very Somewhat
Collaborative 76.3 22.0
Flexible 74.6 23.7
Resilient 72.9 25.4
Open-minded 69.5 28.8
Persistent 66.1 28.8
Optimistic 61.0 35.7
Courageous 42.4 35.6



Ruby the engineer

Collaboration

Curiosity

Craftsmanship Confidence

Communication

Creativity

Commitment
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