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Computing



The Computing Curriculum

A high-quality computing 
education equips pupils to 
use computational thinking 
and creativity to understand 
and change the world.

DfES, 2013

https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-computing-programmes-of-study
https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-computing-programmes-of-study


Praxis

Philosophers have hitherto 
only interpreted the world in 
various ways; the point is to 
change it.

Marx, 1848

https://www.marxists.org/archive/marx/works/1845/theses/theses.htm
https://www.marxists.org/archive/marx/works/1845/theses/theses.htm
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Computational thinking



Computational thinking is 
taking an approach to solving 
problems, designing systems 
and understanding human 
behaviour that draws on 
concepts fundamental to 
computing

Computational thinking

Wing, 2008

https://www.cs.cmu.edu/~CompThink/papers/Wing08a.pdf
https://www.cs.cmu.edu/~CompThink/papers/Wing08a.pdf


Computational thinking

Berry 2015

Getting computers to help us to solve 
problems is a two-step process:
1. think about the steps to solve a 

problem or the rules that govern the 
system 

2. use your technical skills to get the 
computer working on the problem.

Computational thinking is the first of 
these. It describes the concepts, 
processes and approaches we draw on 
when thinking about problems or 
systems in such a way that a computer 
can help us with these.

http://primary.quickstartcomputing.org/resources/pdf/qs_handbook.pdf
http://primary.quickstartcomputing.org/resources/pdf/qs_handbook.pdf




Logical reasoning



Algorithms



Decomposition



cc by-nc Alexy Kljatov

Patterns



Abstraction



Johann Sperl

Tinkering



Creating



Debugging



Persevering



Collaborating



CT progression in the NC

KS1: understand what algorithms are; 
use logical reasoning to predict the 
behaviour of simple programs

KS2: solve problems by decomposing 
them into smaller parts; use logical 
reasoning to explain how some 
simple algorithms work and to detect 
and correct errors in algorithms and 
programs

DfE, 2013

https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-computing-programmes-of-study
https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-computing-programmes-of-study


CT progression in the NC

KS3: design, use and evaluate 
computational abstractions; 
understand several key algorithms 
that reflect computational thinking; 
use logical reasoning to compare the 
utility of alternative algorithms for 
the same problem

KS4: develop and apply their analytic, 
problem-solving, design, and 
computational thinking skills

DfE, 2013

https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-computing-programmes-of-study
https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-computing-programmes-of-study


  

Mindstorms

Papert, 1980

I began to see how children 
who had learned to program 
computers could use very 
concrete computer models to 
think about thinking and to 
learn about learning and in 
doing so, enhance their 
powers as psychologists and 
as epistemologists.

http://capitadiscovery.co.uk/roehampton/items/30687?query=papert+mindstorms&resultsUri=items%3Fquery%3Dpapert%2Bmindstorms%26target%3Dcatalogue&target=catalogue
http://capitadiscovery.co.uk/roehampton/items/30687?query=papert+mindstorms&resultsUri=items%3Fquery%3Dpapert%2Bmindstorms%26target%3Dcatalogue&target=catalogue


  

Logo and Problem Solving

We find that the entry level of Logo 
does not present conceptual 
problems for the school-aged child... 
With thoughtful instruction, which 
will require developmental research 
for its design, we expect that Logo 
may provide a good window for the 
child into these important 
computational concepts. With 
accompanying instruction in thinking 
skills, developments in planning skill 
may in fact be achieved.

Pea, 1983

http://web.stanford.edu/~roypea/.../A39_Pea_87d_CCT_TR_MS.pdf
http://web.stanford.edu/~roypea/.../A39_Pea_87d_CCT_TR_MS.pdf


Teaching as a craft



An art form?

"That’s why I always say that 
teaching is an art form. It’s not a 
delivery system. I don’t know when 
we started confusing teaching with 
FedEx. Teaching is an arts practice. It’
s about connoisseurship and 
judgment and intuition. We all 
remember the great teachers in our 
lives. The ones who kind of woke us 
up and that we’re still thinking about 
because they said something to us or 
they gave us an angle on something 
that we’ve never forgotten." Robinson in Brown-Martin, 2014

http://learning-reimagined.com/sir-ken-robinson-art-of-teaching/


Gove, 2010

http://www.mantleoftheexpert.com/wp-content/uploads/2010/06/2010-June-17-MGove-NCSL.pdf
http://www.mantleoftheexpert.com/wp-content/uploads/2010/06/2010-June-17-MGove-NCSL.pdf
http://www.youtube.com/watch?v=DXeSAQNbxPo


Teaching as a craft

In the arts anything goes; the 
imperative is to create a powerful 
experience for the audience. That is 
not true for teaching; it must do more 
than that... The imperative for 
teaching is that learners develop 
their personal knowledge and 
capabilities. It is closer to the kind of 
science, like engineering, computer 
science, or architecture, whose 
imperative it is to make the world a 
better place: a design science.

Laurillard, 2012

http://books.google.co.uk/books?id=YNojRK6AEagC&lpg=PA1&ots=xu8qC9WX-_&dq=In%20the%20arts%20anything%20goes%3B%20the%20imperative%20is%20to%20create%20a%20powerful%20experience%20for%20the%20audience.%20That%20is%20not%20true%20for%20teaching%3B%20it%20must%20do%20more%20than%20that.%20It%20also%20has%20a%20formally%20defined%20goal.&pg=PA1#v=onepage&q&f=false
http://books.google.co.uk/books?id=YNojRK6AEagC&lpg=PA1&ots=xu8qC9WX-_&dq=In%20the%20arts%20anything%20goes%3B%20the%20imperative%20is%20to%20create%20a%20powerful%20experience%20for%20the%20audience.%20That%20is%20not%20true%20for%20teaching%3B%20it%20must%20do%20more%20than%20that.%20It%20also%20has%20a%20formally%20defined%20goal.&pg=PA1#v=onepage&q&f=false


Programming as a craft

Craftsmanship is built upon 
strong relationships. Focus on 
delivering value to your 
customer over advancing your 
own self-interests... As a 
craftsman you are primarily 
building something that 
serves the needs of others, 
not indulging in artistic 
expression.

Hoover and Oshineye, 2010

http://chimera.labs.oreilly.com/books/1234000001813/ch03.html#action_id9
http://chimera.labs.oreilly.com/books/1234000001813/ch03.html#action_id9


Sennett, 2008

The Craftsman

● The laborer with a sense of 
craft becomes engaged in the 
work in and for itself

● the satisfactions of working are 
their own reward

● the worker can control his or 
her own actions at work

● skill develops within the work 
process

● work is connected to the 
freedom to experiment

http://site.ebrary.com/lib/roehampton/reader.action?docID=10315704
http://site.ebrary.com/lib/roehampton/reader.action?docID=10315704


Craftsmanship values
● Growth mindset - effort is what makes 

you smart or talented
● A need to adapt and change
● Pragmatic rather than dogmatic
● Share what we know
● A willingness to experiment (and be 

proven wrong)
● Taking control of and responsibility for 

our destinies
● Debate, dissent and disagreement are 

better than blind deference
● A commitment to inclusiveness
● Skills rather than processes
● Situated learning (expert in earshot)

Hoover and Oshineye, 2010

http://chimera.labs.oreilly.com/books/1234000001813/ch03.html#action_id9
http://chimera.labs.oreilly.com/books/1234000001813/ch03.html#action_id9


Teaching as a craft

Teachers acting as design scientists 
would observe four basic precepts, to
● keep improving their practice,
● have a principled way of 

designing and testing 
improvements in practice,

● build on the work of others,
● represent and share their 

pedagogic practice, the outcomes 
they achieved, and how these 
related to the elements of their 
design.

Laurillard, 2012

http://books.google.co.uk/books?id=YNojRK6AEagC&lpg=PA1&ots=xu8qC9WX-_&dq=In%20the%20arts%20anything%20goes%3B%20the%20imperative%20is%20to%20create%20a%20powerful%20experience%20for%20the%20audience.%20That%20is%20not%20true%20for%20teaching%3B%20it%20must%20do%20more%20than%20that.%20It%20also%20has%20a%20formally%20defined%20goal.&pg=PA1#v=onepage&q&f=false
http://books.google.co.uk/books?id=YNojRK6AEagC&lpg=PA1&ots=xu8qC9WX-_&dq=In%20the%20arts%20anything%20goes%3B%20the%20imperative%20is%20to%20create%20a%20powerful%20experience%20for%20the%20audience.%20That%20is%20not%20true%20for%20teaching%3B%20it%20must%20do%20more%20than%20that.%20It%20also%20has%20a%20formally%20defined%20goal.&pg=PA1#v=onepage&q&f=false


Professional formation



From consumers to creators?

Users
Communicators

Digitally literate
Safe

Skills
Magic

Makers
Collaborators
Digitally critical
Responsible
Understanding
Knowledge



programming = algorithms + code



Architects or bricklayers?



the practical experience of 
programming, [is] almost 
certainly the best way for 
primary pupils to learn about 
computer science

Why programming?

Berry, 2013

http://www.computingatschool.org.uk/data/uploads/CASPrimaryComputing.pdf
http://www.computingatschool.org.uk/data/uploads/CASPrimaryComputing.pdf


The tools of our trade?

As with any craft, to produce 
truly outstanding work 
requires a complete mastery 
of the tools of the trade... 
Understanding just how to 
use the software rather than 
the machine that sits behind 
it limits the ability of the user.

Livingstone and Hope, 2011



TPACK

Mischra and Koehler, 2006









Hoover and Oshineye







Wenger, 1998





  

Connectivism

The pipe is more important than 
the content within the pipe. Our 
ability to learn what we need for 
tomorrow is more important than 
what we know today... As 
knowledge continues to grow and 
evolve, access to what is needed is 
more important than what the 
learner currently possesses.

Siemens, 2005
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