


Why  
England’s Story ?  

•  The United Kingdom is a 
sovereign state. 

•  England, Scotland Wales and 
Northern Ireland have some 
devolved governing powers. 

•  Education has been devolved to 
each country to manage. 

 



Why are our children not 
inspired by Computer 

Science ? 



First computing revolution  
                40 years ago 



What do our children see today ? 



As educators 
what do we 

want ? 



“Education should prepare young people  
for jobs that do not yet exist,  

using technologies that have not yet been 
invented,  

to solve problems of which we are not yet 
aware.” 

Richard Riley 

“Education should prepare young people  
for jobs that do not yet exist,  

using technologies that have not yet been 
invented,  

to solve problems of which we are not yet 
aware.” 

Richard Riley 



Disciplines Skills 



Disciplines 
Ideas, knowledge, 

principles, techniques, 
methods 

 
Maths, science, history, 

English 

Skills 
Artefacts, devices, 

programs, products, 
organisations, business 

 
Presentation skills, 

metalwork, textiles, food 
technology, teamwork 



ICT 
Information and 

Communication Technology 
 

Spreadsheets, databases, PowerPoint,  
web, internet, audio, video, e-safety 

Computer 
Science 

This was the situation 
in the UK during the 

2000’s 



Too much focus  
on technology 



Discipline 
 

Computer science 

Skills 
 

Digital skills 

So what goes here? 



Not enough on underlying 
concepts 



Why the change now ? 



We are truly at the start of the Digital Age 





Opportunity and challenge 

• Opportunity.  The ice is melting.  Everything is in flux 

• Challenge 
• What should we teach?  What ARE the big ideas of computer 

science? 
• How should we teach it? 
• How can we encourage, support, and equip our teachers to 

teach with confidence? 

• Risk.  In 10 years time it turns out to be no more than 
coding classes 



Vision 
 

Careful positioning 
 

•  Ideas, not technology 
Not even primarily about 
computers 

•  Every child, not just geeks 
•  Educational not instrumental: 

Not just a vocational/economic 
imperative 

•  Discipline, not skill 
In particular, not just coding 

Computer science is a 
foundational  

subject discipline, 
like maths and natural science, 

that every child should learn 
from primary school onwards 



Computational thinking (Jeannette Wing) 

• Computational thinking is something people do, 
not something computers do 

• Computational thinking is ubiquitous; it is useful 
in every profession, and in daily life 

Computational thinking is the process of recognising 
aspects of information and computation in the world that 

surrounds us, and applying tools and techniques from 
computing to understand and reason about both natural 

and artificial systems and processes.  



Look!  
No computers 

http://csunplugged.org/sorting-networks 
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Follow the arrows to generate a sentence 
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Every child 
• Understand the 

natural world 

• Understand the 
human world 

• Understand the 
digital world 

• Gain skills for 
almost any job 



Computational Thinking in Music 

https://youtu.be/j7uAfo6t7kQ 
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Coding  bring Computation Thinking to life 

Sequencing 
Coding 



How the code makes things happen 

Coding 
Data Representation  

and 
Compiling 

Hardware 



The England’s  
journey 



CAS is formed 

2013 2012 2010 2014 2009 2011 2008 

CAS 
curriculum 
(35 pages) 



2010 



Eric Schmidt 
(Google) tells us we 
should be educating 
our children in CS! 

CAS is formed 

Shut Down or Restart 
Report by Royal Society 

2013 2012 2010 2014 2009 2011 2008 

CAS 
curriculum 
(35 pages) 

Review of the National 
Curriculum in England 



Shut down or restart 

•  "The current delivery of Computing 
education in many UK schools is 
highly unsatisfactory" 

•  "Computer Science is a rigorous 
academic discipline and needs to be 
recognised as such in schools" 

•  "Every child should have the 
opportunity to learn Computing at 
school" 



Eric Schmidt 
(Google) tells us we 
should be educating 
our children in CS! 

CAS is formed New curriculum 
launches 

Shut Down or Restart 
Report by Royal Society 

BCS invited to 
create a working 

group to draft the 
new Computing 

curriculum 

2013 2012 2010 2014 2009 2011 2008 

New curriculum  
(2 pages) published CAS 

curriculum 
(35 pages) 

Review of the National 
Curriculum in England 



Starting Sept 2014 
in England 



National Awards 

Computer 
Science 



•  CAS is a grass roots 
movement: teachers, 
professionals, academics.. 

•  CAS is a community of 
practice, to support, 
encourage, equip, give vision 
to computing teachers 

•  CAS is independent: 
speaks for the subject, not for 
teachers, or academics, or 
companies, or govt. 

Computing at School 
launched (2007/8) 



!  About 3/4 teachers, 
both primary and 
secondary 

!  But not all!  
Developers, IT 
professionals, 
parents... 

!  UK-centric, 
but open to 
international 
members 

25,000 
members 

 
Growing at 
500/month 



Loose, decentralised organisation 
! Ten Regional Centres (based 

in universities) 
! 89 universities 
! 200+ Hubs 
! 400+ Master Teachers 
! 450 Lead Schools 
! Masses of training events 
! Amazing termly magazine 
! Online community 



Resources 



How to teach data communications and  
TCP/IP to a 7 year old 

1.  Don’t teach it 
2.  Learn through investigation 
3.  Discover the need for it 
4.  Develop the solution 





Break out Boxes -  Cryptography  -  
 

Hacking and ‘Man in the Middle’ attacks 



Funding 
! DfE gives us our baseline funding, 

currently around £1m/yr. 
! Always vulnerable, but absolutely crucial 

! Employers have been generous; typically project funding: 
! QuickStart (Microsoft) 
! Barefoot (BT) 
! Tenderfoot (Google) 





Other Supporting 
Hardware Initiatives 



Computer I/O – Makey Makey 



Coding 



Coding in Python to build the Minecraft World 



Cisco Network Academy 
 
A course  on data communications and Computer Networking 



Lessons: what worked for us 
•  A singular focus: CS as a foundational subject 
•  An educational message, not just an instrumental one 
•  A single voice, not competing special interests 
•  An independent, grass-roots group, not an employers group, not a 

teachers group, not a higher-ed group 
•  Support from professional bodies (e.g. Royal Soc): influences civil 

servants 
•  Support from industry leaders (e.g. Eric Schmidt speech): influences 

politicians 
•  Don't wait for policy change: just get on with it 
•  Luck: the Review of the National Curriculum was hugely serendipitous 



Key links collected here 
 

http://community.computingatschool.org.uk/resources/3084 







https://k12cs.org/   October 2016 



January 2012 

Autumn 2014 



Duncan Maidens 
Associate Professor – Birmingham City University –UK 
 
duncan.maidens@bcu.ac.uk 
 
@djmaidens 
@CompAtSch 
 
 
 


