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[A round of introductions]
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Schools and colleges in South

Bohunt School, Liphook
Priory School, Southsea
The Petersfield School
Summerlea School, West
Sussex

Camelsdale Primary School,
Haslemere

Inspire Enterprise Academy,
Southampton

New Forest Academy, Holbury

Reading College

School in the Middle!

JCB Academy

Schools in North-West

Great Moors Junior School

St Chad's Primary School
Christ the King RC Primary

St Mary's RC Primary School
Abraham Moss School

St Ambrose Barlow High School

[Who we are]
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[How we got here]



We are born proto-engineers
but é



http://1.bp.blogspot.com/-u2BJaCz0A-c/U-L-dqSErDI/AAAAAAAABWU/2uE417PTJMQ/s1600/DSCN2876.JPG

%mv OF “”ﬁ;'_‘a“”}éi',.ié
ear
ENGINEERING

Thinking like an engineer
Implications for the
education system
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1.How do engineers think and
act?

2.How best can the education
system develop learners who
think and act like engineers?
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Optimist  The glass is half full
Pessimist The glass is half empty

Engineer The glass Is twice the size
It needs to be




Figure 2 - Mathematical habits of mind

Students who think like mathematicians should be:

Pattern sniffers

Experimenters

Describers

Tinkerers

Inventors

Visualizers

Conjecturers

Guessers

Always on the lookout for patterns and the delight to be derived from finding hidden patterns and then
using shortcuts arising from them in their daily lives

Performing experiments, playing with problems, performing thought experiments allied to a healthy
scepticism for experimental results

Able to play the maths language game, for example, giving precise descriptions of the stepsin a
process, inventing notation, convincing others and writing out proofs, questions, opinions and more
polished presentations

Taking ideas apart and putting them back together again

Always inventing things - rules for a game, algorithms for doing things, explanations of how things
work, or axioms for a mathematical structure

Being able 1o visualize things that are inherently visual such as working out how many windows there
are on the front of a house by imagining them, or using visualization to solve more theoretical tasks

Making plausible conjectures, initially using data and increasingly using more experimental evidence

Using guessing as a research strateqgy, starting with a possible solution to a problem and working
backward to achieve the answer.

Adapted from Cuoco et al 1996



é pattern-sniffers,
experimenters, describers,
tinkerers, inventors,
visualizers, conjecturers,
guessers



Ol ntell il gence 1 s t hg
trying to understand things and make
them function better. Intelligence is
working to figure things out, varying
strategies until a workable solution is
founde Oneodos 1 ntell |
oneo0oOs habits of

Lauren Resnick (1999). Making America
Smarter. Education Week Century Series.
18(40), 38-40



Figure 5 - Sixteen habits of mind

Persisting
Thinking and communicating with clarity and precision
Managing impulsivity

Gathering data through all senses

1
2
3
4
5 Listeningwith understanding and empathy
6 C(Creating, imagining, innovating

7 Thinking flexibly

8 Responding with wonderment and awe

Costa and Kallick 2002

9
10
11
12
13
14
15
16

Thinking about thinking meta-cognition
Taking responsible risks

Striving for accuracy

Finding humour

Questioning and posing problems

Thinking interdependently

Applying past knowledge to new situations

Remaining open to continuous learning



Figure 6 - Building learning power - learning dispositions

Resilience

Absorption

Managing distractions
Noticing
Perseverance

Resourcefulness

Questioning
Making links
Imagining
Reasoning
Capitalising
Reflectiveness
Planning
Revising
Distilling
Meta-leamning

Reciprocity

Interdependence
Collaboration

Empathy and listening
Imitation

Uaxton 2002

Being ready, willing and able to lock on to learning

Flow, the pleasure of being raptin learning
Recognising and reducing distractions

Really sensing what's out there

Stickability; tolerating the feelings of learning

Being ready, willing and able to learn in differentways

Getting below the surface; playing with situations
Seeking coherence, relevance and meaning

UUsing the mind's eye as a learning theatre
Thinking rigorously and methodically

Making good use of resources

Being ready, willing and able to become more strategic about learning

Working learning out in advance

Monitoring and adapting along the way

Drawing out the lessons from experience
Understanding learning, and yourself as a learmer

Being ready, willing and able to learn alone and with others

Balancing self-reliance and sociability
The skills of learning with others
Getting inside others minds

Picking up others habits and values






