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[A round of introductions] 





[Who we are] 

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] 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=NmnRfiVhPgb9cM&tbnid=NgOoRtvP0-KXaM:&ved=0CAUQjRw&url=http://www.etrust.org.uk/viewitem.cfm?cit_id=382787&ei=x_h8UrGNFKrV0QXLz4HABQ&bvm=bv.56146854,d.ZG4&psig=AFQjCNEScnsfVOM_5uQdqzx-CJwaV1qHXg&ust=1384008260379580


[How we got here] 



We are born proto-engineers 

but… 

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






1.How do engineers think and 

act? 

2.How best can the education 

system develop learners who 

think and act like engineers? 





 



 

 

Optimist  The glass is half full 

Pessimist  The glass is half empty 

Engineer The glass is twice the size 

   it needs to be 





…pattern-sniffers, 

experimenters, describers, 

tinkerers, inventors, 

visualizers, conjecturers, 

guessers  



 ‘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 











…open-mindedness, 

scepticism, rationality, 

objectivity, mistrust of 

arguments from authority, 

suspension of belief, curiosity   



Lucas, B, Spencer, E. and Claxton, G. (2013)                

‘Progression in student creativity in school: first steps towards new 

forms of formative assessments’,                                              

OECD Education Working Papers, No 86. Paris: OECD Publishing 



Engineering Habits of Mind 

National Academy of 

Engineering - USA (2009) 

1. Systems thinking 

2. Creativity 

3. Optimism 

4. Collaboration 

5. Communication 

6. Attention to ethical 

considerations 

Centre for Real-World 

Learning (2014) 

1. Systems thinking 

2. Problem-finding 

3. Visualising 

4. Improving 

5. Creative problem-

solving 

6. Adapting 





The idea of ‘signature pedagogy’ 

What might it be for engineering? 

 
Lee Shulman (2005) Signature pedagogies in the 

professions. Daedelus, 134, 52-59 
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Two modes of thinking 

Creatively different v Reliably similar 

Playing v Evaluating 

Opening up v Closing down 

Synthesis v Analysis 

Systems thinking v Analytical 

Intuitive v Deductive 

Idealistic v Pragmatic 



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’ 



[What we’ll be doing] 



Curriculum dev’t 

CPD 

STEMNET 

Thinking like an Engineer Project 

Employers 

Xtra curricular 

A Community 
Action research 

???????? 



 



Dr Rhys Morgan 
Director of Engineering & Education 

Launch and Overview 
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Royal Academy of Engineering 

The UK’s national Academy for Engineering 



Engineering is Everywhere! 



“Engineers build the world around us. They 
use science to solve problems” 

                          Nina and the neurons, BBC CBeebies 



Future demand for engineers 

Predicted Demand 

Shortfall ~ 470k 



UK engineering skills pipeline 





The Engineering 
Profession 

FEANI, SEFI 

36 Engineering  
Institutions 

(IET, IMechE, ICE…) 

Engineering 
Council,  

Engineering UK 

Design and  
Technology Assoc 

(DATA) 

UKRC / WISE 

Assoc of Science 
Educators (ASE) 

NAACE (ICT 
subject assoc) 

National STEM 
Centre 

Science Learning 
Centres (regional) 

STEMNET 

Education and 
Employers 
Taskforce 

Royal Society 

Royal Soc 
Chemistry 

Soc of Biology 

Inst of Physics 

Science Council 

Gatsby 
Foundation 

Wellcome Trust 

Nuffield 
Foundation 

OFQUAL 

OFSTED 

Sector Skills 
Councils 
(SEMTA, 
COGENT,  
E-Skills…) 

Non licenced 
engineering 

institutions (IMI…) 

DFE 

BIS 
National Careers 

Service  

National 
Apprenticeship 

Service 
EBPs 

E4E 

ACME 

SCORE CASE 

NCUB 

UKCES 

EMPLOYERS 

SCHOOLS 

Higher Education 

CODING CLUBS 

NESTA 

Royal Institution 

Others… 
e.g Royal 

Astronomical, 
Royal Geological, 

etc. 

NextGen.Skills 

Computing at 
School 

EDT 

Smallpeice 

Young Engineers 

Primary Engineer 

Bloodhound 

STEM Directories 

 
 
 
 

Tomorrow’s 
Engineers 

TDA / TA 

AQA 

Edexcel 

OCR 

WJEC 

EAL 

City and Guilds 

BITC 

Sutton Trust 

Salters Institute AFBE - UK 

Generating 
Genius 

WES 

NCETM 
LMS 

JMC 

MEI 

IMA and others 

Big Bang Fair 

CBI 

EEF 

HEFCE / HEFCW 

ETF 

AoC 

UUK 

STEM EDUCATION STAKEHOLDER MAP 

This is an indicative landscape.  
rhys.morgan@raeng.org.uk (Dec 2014) 

SSAT 

Baker-Dearing 

FE & Skills 

Mathematics community 

Diversity organisations 

STEM Activities 

Education institutions 

STEM teacher support Prominent STEM funders 

Science community 

STEM policy bodies 

HE, FE & skills 

5-19 education 

Awarding bodies 

ERA 
Foundation 

1851 
Commission 

Arkwright 

Reece 
Foundation 

Industrial Cadets 

UKforCE 

Teach First 

Teaching Leaders 
Lloyds Register 

Others National Space 
Academy 

Ogden Trust 

Techniquest 

Science 
Museum 

Science Discovery 
Centres 

Royal 
Observatory  

Livery 
Companies 

EPC 

Royal Academy of 
Engineering 

London Knowledge Lab 

Coderdojo 

TWSU 

Apps for Good 

Code club 

Stemettes 



Education programmes 

Schools 

   • Connecting STEM teachers - National Teachers Network 

   • Regional projects: South London, Swansea, Barrow-in-  

Furness, Stoke-on-Trent 

 



Education programmes 

Schools 

   • Curriculum resource material development 

 



Engineer your future! 

   • 3 year interactive exhibition at the Science Museum 

   • Supported by industry and BIS  

   • Drawing on the Academy’s Thinking like an Engineer report 

 

 

 



Philip Avery 
Director of Learning & Strategy, 

Bohunt Education Trust 

Why Engineering Habits of Mind at 

Bohunt School? 







How are we doing at Bohunt? 

• Attainment: 87% 5A*-C inc E&M, 1033 VA 

 

• Skills: Immersion Language Teaching, iPad 
Band, Apps for Good 

 

• Ambition: School’s success, Growth Mindset, 
Chimp Paradox, Outdoor Programme, STEM 
Festival 



Attitudes and Interpersonal Skills 

• STEM Curriculum: 

– Freedom as non-examined 

– Career focused and challenging as working in 
partnership with industry 

– Rigorous due to the structures put in place 

• Advantages: 

– Experienced by all 

– Integration with Industry 

– Sustained focus 





Professional Development 

• Change Teams 

– Every member of staff has 2 additional frees 

– 1 goes to Change Team work 

– 1 goes to Collaborative Learning Cluster work 

 

• Collaborative Learning Clusters 

– 5 staff working together 

– Co-planning, observation, reflection 

– To answer a big question 

 



Identify 
Leaders 

Identify 
Structures 

Gain ideas 
widely 

Plan – Do 
– Review 

Identify 
Additional 

Support 
Embed 



Engaging AND Effective 

Trial & Improvement 

Self-Discovery (play game and fix bugs) 

DIRT marking (reflective analysis) 

Challenge Based Learning 

Guided Learning 

Problem Solving 

Competitive teamwork 

Real life application 

Assessment for Learning 

Visualising 

Problem finding 

Questioning to establish CPS 

Unexpected 

Appropriate visual methods/aids 

Creative coding 

Here’s the answer, what was the question?  

Write your own questions 

2D to 3D 





www.raeng.org.uk/thinkinglikeanengineer 

www.winchester.ac.uk/realworldlearning 
 


