
Moving from Users to 
Creators of Technology

Phil Bagge

Computing Inspector/Advisor Hampshire

Primary School Teacher

CAS Master Teacher

Code-it.co.uk Author

Author “How to teach primary programming using Scratch” Out Soon



Computing Devices in Home



Professor Les Carr on Connected Cities



Wider Need for Change

• Computation being useful for a wide base of related subjects
• Engineering, stress modelling, designing, intricate part of many products

• Biology (eg Human Genome Project)

• Physics

• Maths

• Chemistry

• Tech industries having to recruit from other countries

• Security industries not having enough personnel for sensitive work

• All encompassing nature of technology in our lives



Computing Building Blocks

Digital literacy (OLD ICT)

IT (How Technology 
Works, Networks & 
Internet, Computer 
Hardware)

Computing Science 
(NEW)



Understanding How 
Networks Work

http://code-it.co.uk/netintsearch



http://www.yougetsignal.com/tools/visual-tracert/

Understanding how Internet works



Heart of Computing Science 
Computational Thinking

Computational 

Thinking

Critical 

thinking

Power of 

computing

A high-quality computing education equips 

pupils to use computational thinking and 

creativity to understand and change the 

world. English National Curriculum 2014

http://community.computingatschool.org.uk/resources/2324

Computational 
Thinking

Computing Science

http://community.computingatschool.org.uk/resources/2324


http://code-it.co.uk/unplugged/playgroundgames/playgroundoverview.html

A precise step by step guide to achieving a specific outcomeAlgorithms

Playground Games 

http://code-it.co.uk/unplugged/playgroundgames/playgroundoverview.html


Jam Sandwich Algorithm

http://code-it.co.uk/unplugged/writesandwichalgorithm2.pdf

http://code-it.co.uk/unplugged/writesandwichalgorithm2.pdf


If you reach a three way 
junction always turn right

If you reach a four way 
junction go straight ahead

Start            Exit

number total*2 =

Algorithm A precise step by step guide to achieving a specific outcome



Symbol Algorithms

http://code-it.co.uk/ks1/robots/robotcards.pdf

http://code-it.co.uk/ks1/turtle/ks1turtle.html

http://code-it.co.uk/ks1/robots/robotcards.pdf
http://code-it.co.uk/ks1/turtle/ks1turtle.html


Symbol Algorithms Human Crane

http://code-it.co.uk/ks1/crane/humancrane.html

http://code-it.co.uk/ks1/crane/humancrane.html


Algorithm All programming is an algorithm turned into code



Algorithm Evaluation

Evaluation is how we look at algorithms and 
determine how useful they are, how adaptable, 
how efficient, how correct. There may be many 
algorithmic solutions to a problem, evaluation 
asks which one was best and why? Evaluation is 
also concerned with the people who use an 
algorithm. Did it solve their problem? Was it 
better on paper than in practice? Evaluation is 
also a very useful skill to extend into 
programming as well. Getting pupils to think 
about an end user in the design (algorithm) 
stage can help focus ideas.

Counting Machine

http://code-it.co.uk/scratch/countingmachine/countingmachineoverview



Abstraction

Skill of reducing complexity by hiding 

irrelevant detail and focussing on the most 

important element 



Abstraction

Pairs Game

Random shuffled cards
Even number of cards
Two cards have same pictures
Only turn two cards over
If two cards turned over have 
same picture you win and cards 
are removed

A = B WIN

High & Low Voltages Binary Binary Maths



Generalisation

Adapting a solution that solved one problem to solve another.

?



Decomposing

Foundations

Roof Tiles

Walls

Doors and Windows

Plumbing

Electrics

Breaking a complex problem up into 
parts and solving each part separately 



Examples of programming decomposition

Decomposition

Breaking a 
complex problem 
up into parts and 
solving each part 
separately 





Debug Finding errors in code and fixing them

• Every programmer makes mistakes

• Mistakes and debugging is a normal 

part of programming cycle

• Not teachers job to debug pupil 

code

• Encourage independence

• Need to liberate pupils into messy 

problem solving



Helpless Pupils
•Define Helpless
•Helpless ≠ stuck
•Helpless = stuck + no 

attempt to find 
solution

• Two types
• Sweet helpless
•Aggressive helpless

For Example
What aspect are 
you stuck on?

Everything

Can you describe 
the problem?

No answer

Which parts do 
work?

No answer

http://philbagge.blogspot.co.uk/2015/02/eight-steps-to-promote-problem-solving.html



Planning Used

http://code-it.co.uk/csplanning

http://code-it.co.uk/scratch/slugtrail/slugtrailoverview

http://code-it.co.uk/scratch/scratchplan

Scratch Book

http://code-it.co.uk/scratchbook

http://code-it.co.uk/csplanning
http://code-it.co.uk/scratch/slugtrail/slugtrailoverview
http://code-it.co.uk/scratch/scratchplan
http://code-it.co.uk/scratchbook




Generalising Counting Machine

• Count faster

• Count in 7s

• Count backwards

• Count in halves

• Count in tenths

• Count from 100

• Count backwards from 30 to 0

• Get user to set amount of seconds to count down


