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History

• ICT (Information & Communication Technology) 
taught in schools prior to 2014. 

• Emphasis on using key tools such as spreadsheets 
and databases across the curriculum and for 
specialised use

• New National Curriculum started Sept 2014

• ICT rebranded as digital literacy is included

• Computing Science introduced KS1-4

• Information Technology KS1-4

• Online Safety KS1-4



Curriculum Decomposed



Computational Thinking Underpins Computing

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.

https://csta.acm.org/Curriculum/sub/CurrFiles/LLCTArticle.pdf

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

https://csta.acm.org/Curriculum/sub/CurrFiles/LLCTArticle.pdf
http://community.computingatschool.org.uk/resources/2324


Overall Aims
Aims 

The national curriculum for computing aims to ensure 
that all pupils: 

- can understand and apply the fundamental principles 
and concepts of computer science, including 
abstraction, logic, algorithms and data representation 

- can analyse problems in computational terms, and 
have repeated practical experience of writing 
computer programs in order to solve such problems 

- can evaluate and apply information technology, 
including new or unfamiliar technologies, analytically 
to solve problems 

are responsible, competent, confident and creative 
users of information and communication technology

IT

CS

DL



Making Sense of the Terminology
Algorithm

Debug

Logical Reasoning

Decomposing

Sequence

Selection

Repetition

Variables

Input and Output

Internet and Web

Computational Thinking

Generalisation

http://code-it.co.uk/csvocab.html

Data structures

Modular programs

Lists, Arrays

Functions

Procedures

Boolean Logic

Binary

Hardware

Software

Abstraction

Introduced 
in KS1

Introduced 
in KS2

Introduced 
in KS3



Themes
It is all about thinking



Algorithm Steps & Rules

A precise step by step guide to achieving a specific 
outcome



KS1 Symbol Algorithms

Bee-Bot cards
Human Crane

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

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

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

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


Bee Bot Home



Locations

School
Shop

Garage
Your 

Choice

Shop



Roads

Shop

School Garage



Map Feature Pauses

Shop

School Garage

Forest
Swamp
Pond
Your Ideas

Pauses

Forest 
Pause



Routes with Algorithms

• First child designs 
algorithm using cards

• Second child inputs 
exactly what first child 
has put down

• First child tracks the 
algorithm as it plays 
out its programming

• Debug if needed



Start

Finish

Route A

Route B



Distance Evaluation



Number of Instructions



Time



How many 
counters?

Limited number of 
cards

What if you can start 
anywhere?

Full map features

Number cards



Coin Counting Machine

Upper KS2 
Algorithms



Coin Counting Machine



Algorithmic thinking supporting Algebra Understanding



Algorithmic thinking supporting Algebra 
Understanding

You can’t write a good 
program to express 
algebra unless you 
understand the maths



Times Table Game Decomposed



Times Tables Game



KS3 Decomposing Poetry

Challenge
Can a computer adapt 
poetry?

Decomposing a poem before 
manipulating it

You can’t write a good 
program to create poetry 
unless you understand 
poetry



Generalisation

Adapting a solution that solved one problem to solve 
another.

?



Abstraction

Skill of reducing complexity by hiding irrelevant 

detail and focussing on the most important 

element. 



Themes
Full partnership with 
other disciplines



STE(A)M Crumble Buggy KS2

Design, Build, Program



BBC Micro:bit KS3 (2)

• Working with Y5-7 last week 90 minutes
• Animate figures to walk

• Tables game

• Simple compass

• Snake game

• Wonderful STE(A)M potential



BBC Micro:bit



BBC Micro:bit



Raspberry Pi Wind Turbine KS3-4



Themes
Developing Resilience
Computational Doing



Opposite to previous ICT practice

Every programmer makes mistakes

Mistakes and debugging are a normal part of 
the programming cycle

Not teacher’s job to debug pupil code

Few pupils made mistakes

Mistakes were 

not normal

Teachers felt obliged to ‘help’ 

pupils to support other areas of 

curriculum



My Three Commandments

1. Every programmer makes mistakes

2. Mistakes and debugging are a normal part of the 
programming cycle

3. Not teacher’s job to debug pupil code

Need to encourage independence

Need to liberate pupils into messy problem solving



Consequences of previous 
ICT practice is
Teachers who solve things 
for pupils & dependant 
helpless pupils



Helpless Dependant 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





Themes
Information Technology



Information Technology KS2

Understand computer networks including the 
internet; how they can provide multiple services, 
such as the world wide web; and the opportunities 
they offer for communication and collaboration

Use search technologies effectively, appreciate how 
search results are selected and ranked, and be 
discerning in evaluating digital content



Appreciate how results 
are selected and ranked

Adapting spider search 
for the classroom



Searching at Home



Class Search Index



Class Search Index



Ranking According to Pupils 
Criteria

Ranked 1-10 on pupils criteria



Numerical Values & Sorting



School Network Role Play
Understand computer networks including the 

internet; how they can provide multiple services, 
such as the world wide web



Roleplaying
School
Network



Network Roleplay



Themes
There is a long way to go



Lack of funding
Last year CAS had 1.5 
Million to fund all CAS 
Master Teachers



Teacher Training
No national scheme
Variable take up



Pupil attitude
They love it



Thanks for listening

Slides are available here


