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Timetable and Amenities

09:30 — 11:00
11:00 — 11:15
11:15 — 12:45
13:00 — 13:45
13:30 — 15:30
15:50 — 16:00
16:00

Computational Thinking and Doing
Break

Evolution and Revolution

Lunch

Programming

Evaluation

Close



Questions you want answered
by end of the day



Why Teach Computing Science?

Promoting new ways of logical thinking

— Computational thinking
 Algorithms, generalisation, abstraction
« Decomposition, pattern recognition, evaluation

Using Maths knowledge not just learning
about it

Problem Solving

Resilience

Open ended and challenging
Digitally creative



Challenging and Open Ended

Computer Science

Digital Literacy

SEN GC&T




Why Teach Computing Science?
The Governments Argument

Economic Argument
— Increase digital economy from 10% to 20%

Skills Shortage
Security Industry

Linked Industries

— Computers to washing machines
— Engineering

— Any science



Computing National Curriculum KS1 and 2

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.

Subject content
Key stage 1
Pupils should be taught to:

 understand what algorithms are; how they are implemented as programs on digital devices; and that
programs execute by following precise and unambiguous instructions

« create and debug simple programs
* use logical reasoning to predict the behaviour of simple programs
« use technology purposefully to create, organise, store, manipulate and retrieve digital content
* recognise common uses of information technology beyond school
« use technology safely and respectfully, keeping personal information private; identify
» where to go for help and support when they have concerns about content or contact on
the internet or other online technologies.
Key stage 2
Pupils should be taught to:

« design, write and debug programs that accomplish specific goals, including controlling or simulating
physical systems; solve problems by decomposing them into smaller parts

* use sequence, selection, and repetition in programs; work with variables and various forms of input
and output

use logical reasoning to explain how some simple algorithms work and to detect and correct errors in
algorithms and programs

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 results are selected and ranked, and be
discerning in evaluating digital content

select, use and comblne a varlety of software (|nclud|ng |nternet serwces) on a range of dlgltal dewces

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

collecti
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Making Sense of

the Terminology
Abstraction

Algorithm

Debug

Logical Reasoning
Decomposing
Seguence

Selection

Repetition

Variables

Input and Output
Internet and Web
Computational Thinking
Generalisation



Computing Building Blocks

Digital literacy (OLD ICT)

IT (Technology, Networks
and Internet)

Computing Science
(NEW)




Computational Thinking

Computational Critical Power of

Thinking thinking computing

A high-quality computing education equips
puplls to use computational thinking and

creativity to understand and change the
world.

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

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



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

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

—» | Wakeupat Get out of bed. Walk along the o down
6.30am. PR T |icorridor: stairs.
Eat m Make m Pull my chair Walk to the Walk to the
y Y ) - -«
breakfast. breakfast. out. table. kitchen.

; i I

Make myself a go into the Put my tooth
drinkofapple | __p | goupthe ————" Walkalong / bathroom. .|| paste on my
juice. stairs. the corridor. $ tooth brushl




Recipes, Rules, Notes and Formula

Ingredients If you reach a three way
225¢/80z self raising flour : : :

. junction always turn right
pinch of salt
55g/20z butter If you reach a four way
259/10z mature cheddar cheese, grated junction go Straight ahead

150ml/5fl oz milk
Preparation method

Heat the oven to 220C/425F/Gas 7. Lightly grease a
baking sheet.

Mix together the flour and salt and rub in the butter.

Stir in the cheese and then the milk to get a soft
dough.

) L Start Exit
Piano o - -
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Bl *2 = BRE]




Symbol Algorithms

Bee-Bot cards Human Crane

http://code-it.co.uk/ks1l/crane/humancrane.html

http://code-it.co.uk/ks1l/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/robots/robotcards.pdf
http://code-it.co.uk/ks1/robots/robotcards.pdf
http://code-it.co.uk/ks1/turtle/ks1turtle.html
http://code-it.co.uk/ks1/turtle/ks1turtle.html
http://code-it.co.uk/ks1/turtle/ks1turtle.html
http://code-it.co.uk/ks1/crane/humancrane.html
http://code-it.co.uk/ks1/crane/humancrane.html
http://code-it.co.uk/ks1/crane/humancrane.html

Scratch Junior

http://www.scratchjr.org/
teach.html

http://www.scratchjr.org/pdfs
/blocks.pdf

_OULCR E

[

= TGRS IS A e e e

q
I !
\—



Jam Sandwich Algorithm

Planning
http://code-it.co.uk/unplugged/writesandwichalgorithm?2.pdf

Out Takes Video (Teachers use only)
http://www.youtube.com/watch?v=leBEFaVHIIE

SEN Joined Words Sheet
http://code-it.co.uk/unplugged/sandwichalgorithmSEN.pdf



http://code-it.co.uk/unplugged/writesandwichalgorithm2.pdf
http://code-it.co.uk/unplugged/writesandwichalgorithm2.pdf
http://code-it.co.uk/unplugged/writesandwichalgorithm2.pdf
http://www.youtube.com/watch?v=leBEFaVHllE
http://www.youtube.com/watch?v=leBEFaVHllE
http://code-it.co.uk/unplugged/sandwichalgorithmSEN.pdf
http://code-it.co.uk/unplugged/sandwichalgorithmSEN.pdf
http://code-it.co.uk/unplugged/sandwichalgorithmSEN.pdf
http://code-it.co.uk/unplugged/sandwichalgorithmSEN.pdf

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

(=5
.

Playground Games

Choose one
person to be
the chaser

Are you
the
chaser?

Y

Ran away
from the
chaser

?

Chase the other
children

No

Have you
caught
someone?



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

Algorithm

All programming is algorithms turned into
code. This could be as simple as a thought.

| wonder if | could

add 100 to the
number someone
types in?

ask and wait

set numberl |to answer

set total |to  numberl +

Say 'I join '..juin numberi FERLEN  total |



Algorithm to Code

r\ Debugging

Algorithm design AlgOnthm Program design COde

Algorithm Evaluation Program Evaluation

Decomposition Decomposition
Abstraction Abstraction
Generalisation Generalisation
Pattern spotting Pattern spotting

Making digital artefacts
Extra work at home



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.



Evaluation

H0||ne

School




Abstraction

Skill of reducing complexity by hiding irrelevant
detail and focussing on the most important
element.

T A WL 534
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Abstraction

Skill of reducing complexity by hiding irrelevant detail
and focussing on the most important element.

You Tube Scratch
Video Code

wnen
(’x et
when buttonl clicked lay note for beats

=
play note m for beats repeat

play note for beats
=T
razreat
play note for beats
=T
play note for beats

http://code-it.co.uk/scratch/musicscore/musicscoreoverview.html



http://code-it.co.uk/scratch/musicscore/musicscoreoverview.html
http://code-it.co.uk/scratch/musicscore/musicscoreoverview.html
http://code-it.co.uk/scratch/musicscore/musicscoreoverview.html

Generalisation

Adapting a solution that solved one problem
to solve another.

CE M Tune in the length of one side of vour triangle BT RTETLS

set length of 1 zide |to answer

set perimeter |to length of 1 side *

SR The perirneter of your triangle is | ol Kils =Ecs

S W R at is the length of vour reqular pentagon? BT RTETE
set length tu answer

sat perimeter | to length *

say : join . join '..juin Petirmeter of a regular pentagorl whose length is length ﬂ perimeter :



Generalisation

Adapting a solution that solved one problem
to solve another.

- e
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when 2 I{E'hl' pI‘EEEEd when b kE'H' PI"EEEEd when c© I{E'H' Pl"EEEEd when M kE'H' PI"EEEEd

pen down pen down pen down pen down

rapeat repeat e ask and wait
mowe steps nmowve steps mowe steps repeat answer

turn G degrees turn G m deqgrees turn (4 a degrees

move steps
g s

.

turn G .SE-EI £ answer | degrees
pen up pen up [~

pen up ¥

pen up




Decomposing

Roof Tiles

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

Walls
N Doors and Windows
Plumbing

Electrics

Foundations



Decompose Elements of Game

What would you need to make?
What would you need to make it do?

Scratch Crab Maze

http://code-it.co.uk/scratch/crabmaze.html



http://code-it.co.uk/scratch/crabmaze.html
http://code-it.co.uk/scratch/crabmaze.html
http://code-it.co.uk/scratch/crabmaze.html

Stages of Decomposition

Decompose as a class before teacher led
programming project

http://code-it.co.uk/scratch/smoking car/scratch smoking car game.pdf
http://code-it.co.uk/scratch/slugtrail/slugtrailplanning.pdf

Pupils decompose teacher chosen project as
iIndividuals before pupil led teacher supported
attempt to rebuild the project

http://code-it.co.uk/scratch/tablesgame/tablesgameoverview.html

Decompose pupll teacher negotiated project

before pupil led teacher supported creation

http://code-
it.co.uk/scratch/primarygamesmaker/primarygamesmakeroverview.html



http://code-it.co.uk/scratch/smoking_car/scratch_smoking_car_game.pdf
http://code-it.co.uk/scratch/smoking_car/scratch_smoking_car_game.pdf
http://code-it.co.uk/scratch/smoking_car/scratch_smoking_car_game.pdf
http://code-it.co.uk/scratch/smoking_car/scratch_smoking_car_game.pdf
http://code-it.co.uk/scratch/slugtrail/slugtrailplanning.pdf
http://code-it.co.uk/scratch/slugtrail/slugtrailplanning.pdf
http://code-it.co.uk/scratch/slugtrail/slugtrailplanning.pdf
http://code-it.co.uk/scratch/slugtrail/slugtrailplanning.pdf
http://code-it.co.uk/scratch/tablesgame/tablesgameoverview.html
http://code-it.co.uk/scratch/tablesgame/tablesgameoverview.html
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Examples of programming decomposition

/}Explain ideas in the grey area
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Logical Reasoning

Logical reasoning Is the systematic
application of rules to problem solving and
task completion. These rules could be
mathematical, logical, programming,
grammatical, engineering, scientific, story
construction in fact any body of rules based
around a logical system.

Can It be solved by a computer?



Logical Reasoning in NC

« KS1 use logical reasoning to predict the
behaviour of simple programs

« KS2 use logical reasoning to explain how
some simple algorithms work and to detect
and correct errors in algorithms and
programs



Debug Finding errors in code and fixing them

programmer makes mistakes

« Mistakes and debugging is a
part of programming cycle

» Not teachers job to debug pupll
code

* Encourages independence

* Need to liberate pupils into messy
problem solving




Not all

Opposite to a{ot)of ICT practice

Few pupils made mistakes

E€ry programmer makes mistakes

_ _ Mistakes were not normals
Mistakes and debugging are art of the

programming cycle
- As focus was o other areas o the cuvriculum teachers
teachers job t

0 debug pupil code fdf@fy;;fmw
could continue

Need to encourage independence
Need to liberate pupils into messy problem solving



Combat Learnt Helplessness

 What is learnt helplessness?
« How does it manifest in computing?

* How do we tackle it with pupils?
— Process is more important than outcome

— Establish a positive attitude towards problem solving
« Use bug and debugging language
* Ok to make bugs
« Everyone who programs makes bugs

— Challenge attitude “Are you trying to get me to do
your work?”

— Move away from language that personifies digital
machines

— Don’t neglect support staff
— Children do what we do not what we say

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



Useful Primary Debugging strategies

« Strategy —— Snap —— Walk away

« Stickers
— ldentifying debugging techniques

« Compare code
* Read code aloud
« Explain to a partner
 Divide and conquer
* Rubber Duck

* Primary Debugging Strategies

http://code-it.co.uk/assessment/debugging.pdf



http://code-it.co.uk/assessment/debugging.pdf
http://code-it.co.uk/assessment/debugging.pdf
http://code-it.co.uk/assessment/debugging.pdf

Sequence

zorward 2 when clicked What Shape
?lght 90 pen down have I
:Orward 2 move m steps program med
_eft 90 turn (X €D degrees Wlth my

- 15 move €D steps seqguence on
orwar turn ) @ degrees Instructions?

nght 90 move m steps

:Orward 2 turn (;? degrees
move steps
_eft 90 :

turn F) [ 00 degrees




Logo Letters

Planning that includes lots of sequence work
Planning here
http://code-it.co. uk/vearBDIan/quopIan html



http://code-it.co.uk/year3plan/logoplan.html
http://code-it.co.uk/year3plan/logoplan.html
http://code-it.co.uk/year3plan/logoplan.html

Repetition

Go to school
Teach

Go home
Prepare for next
day

Go to sleep

Loops In real life



catch a cold

Selection
Choice

sneeze
runny nose

meet the
oe]gle[]ile]g] the
code will run




Variables

Variables are like boxes. You can put
anything into a variable and use it at any
time. You can add things to a variable or

take things away. You can use a variable In
place of a word.




Variables http://community.computingatschool.org.uk/resources/1758

Resource by
Pete Dring
Available to
download free
Via CAS



http://community.computingatschool.org.uk/resources/1758
http://community.computingatschool.org.uk/resources/1758

Teaching Programming



Algorithm Algorithm

Abstraction

Decomposition Generalisation

evaluation

[ Teacher idea ] [Pupil idea J { Teacher/pupil ]

[ Build x project ] [ Build similar to x project J { General aim only

Computational Thinking

design

} rfr‘al nming

Sfarting Points

[ From code samples J { From finished program ] { From pupil algorithm } [Frnm teacher algnrithm]

_

{ Symbol algorithm J [ Algorithm Written list ] { Flowchart J {Dral proto algnrithm} Algorithm

[ Sequence ] [ Repetition [ Selection ] [ Variables J Programming Constructs
oy —...\'
Exploration Re-purposing
S
—_——,  — Ty ) )
Debugging Direct Debugging Pulzzle Teaching & Learning
. : Solvi
\ ) instruction olving Methods
S -
Debugging Debugging
N —_— _



Training Teachers to Program

repeat

All Start at same level
Choose one language to start with
Teach a module In a staff meeting

All relevant classes go and teach it



Training Teachers to Program

Smoking Car (Year 3-6)
Music Machine (Year 3-6)
Maths Quiz (Year 4-6)
Slug Trall (Year 4-6)

Counting Machine  (Year 5-6)
Times Tables Game (Year 6)

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



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

Computing Science, IT and
Digital Literacy



My ldeal Curriculum Balance

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

Y1 Y2 Y3 Y4 Y5 Y6

m Computer Science/IT = Digital Literacy ®=IT



Computing Science In
National Curriculum



KS1 POS Programming Burger
Pupils should be taught to:

» understand what algorithms are; how they are
Implemented as programs on digital devices,;
and that programs execute by following precise
and unambiguous instructions

» create and debug simple programs (algorithm)

 use logical reasoning to predict the behaviour
of simple programs




KS2 Open Sandwich with
Internet Side Salad

design, write and debug programs that accomplish specific goals,
Including controlling or simulating physical systems; solve problems
by decomposing them into smaller parts

use sequence, selection, and repetition in programs; work with
variables and various forms of input and output

use logical reasoning to explain how some simple algorithms work
and to detect and correct errors in algorithms and programs

understand computer networks including the internet; how they
can provide multiple services, such as the world wide web
appreciate how internet search results are selected and ranked



Digital Literacy



Key Features Digital Literacy KS1

» Create, organise, store, manipulate and
retrieve

» Use technology safely
— Personal information
— Know where to go for help



Key Features Digital Literacy KS2

Use search technologies effectively
Select, use and combine a variety of
software (including internet services)
Range of digital devices

Including collecting, analysing, evaluating
and presenting

Use technology safely
— recognise acceptable/unacceptable behaviour

— Know where to go for help



Information Technology

Common uses of technology KS1
Networks KS2

Internet KS2

Web Searching KS2

KS1
How a library, supermarket and bank work roleplay
http://code-it.co.uk/csplanning.html

KS2
http://code-it.co.uk/netintsearch.htmi



Programming Resources



KS1 Programming Resources

Name Sequence | Repetition KS2 Open Variety
Ended

Bee-bots/ YES Blue- NO YES NO
Blue-bot bots

YES
Scratch Junior | YES YES NO YES YES
Roamer Too YES YES YES YES NO
(E:SIZFGSSO YES YES YES YES? YES

ode

2simple2code
Daisy YES YES NO YES NO
Dinosaur




KS2 Programming Resources

Name Repetition | Selection | Variable Open Variety
Use Ended

Rapid Router | YES YES YES NO/YES NO
Scratch YES YES YES YES YES
KODU NO YES |LIMITED| YES NO
LOGO YES NO!? NO1 YES? NO
FLOWOL YES YES NO NO NO
Pro-Bot YES NO NO YES NO
Hopscotch YES YES YES YES YES

1 Does but in complex manner




How do you effectively assess
computing?



Why Assess Computing?

* Pupils/teachers know next steps

* Puplils/teachers know what still needs to
be learnt/taught

» Pupils/teachers have a sense of
achievement

* Pupils know where they are in their
journey

* Progress can be reported to
management/parents



What you should assess?

« Computing Science Aims

— What does a pupil create/reason/explain/design
who can understand and apply the fundamental
principles and concepts of computer science,
Including abstraction, logic, algorithms and data
representation

— What does a pupil create/reason/explain/design
who can analyse problems in computational terms,
and have repeated practical experience of writing

computer programs in order to solve such
problems



What you should assess?

« Think and analyse « Solve problems
problems using these using these
* Algorithm » Sequence,
« Decomposition * repetition,
 Algorithm Evaluation * selection
« Generalisation « Variables
« Abstraction « Debugging

Evaluate the problem solving outcome
and the process as it unfolds



Maths Quiz Assess the Project

Learning Intention:

| am learning to code a quiz in Scratch that uses a selection

(choice)

Success Criteria:

How did | do?

| can think through the steps (algorithm) to ask a
quiz question

| can link the parts of my quiz algorithm to quiz code
(Pupil workbook page [?]

| can create multiple maths questions

Mo. of Q

Mao. of O

Ma. of O

| can create a variable called score and use it to
collect the score throughout the quiz

| can test my code after making every question to
make sure it works

| can fix (debug) any errors

Extension

| can add sounds if user gets question right or wrong

| can take away a point if the user gets the question
wrong

| can change the background when the user gets the
question correct

Pupil Reflection

© lcandoit
= Did it a bit but didn’t fully get it
& Didn't get it at all

Teacher
Reflection/Annotation
Debugging
Investigation
Final solution



Pupil
Progression

Progression Pathways

Algorithms

Understands what an algorithm is and is able
to express simple linear (non-branching)
algorithms symbolically. Understands

that computers need precise instructions.
Demonstrates care and precision to avoid
errors.

Understands that algorithms are implemented
on digital devices as programs. Designs simple
algorithms using loops, and selection i.e. if
statements. Uses logical reasoning to predict
outcomes. Detects and corrects errors i.e.
debugging, in algorithms.

Designs solutions (algorithms) that use
repetition and two-way selection i.e. if, then and
else. Uses diagrams to express solutions. Uses
logical reasoning to predict outputs, showing
an awareness of inputs.

Shows an awareness of tasks best completed

Programming & Development

Knows that users can develop their own
programs, and can demonstrate this by
creating a simple program in an environment
that does not rely on text e.g. programmable
robots etc. Executes, checks and changes
programs. Understands that programs execute
by following precise instructions.

Uses arithmetic operators, if statements, and
loops, within programs. Uses logical reasoning
to predict the behaviour of programs. Detects
and corrects simple semantic errors i.e.
debugging, in programs.

Creates programs that implement algorithms
to achieve given goals. Declares and assigns
variables. Uses post-tested loop e.g. ‘until’,
and a sequence of selection statements in
programs, including an if, then and else
statement.

Understands the difference between, and

http://www.hoddereducation.co.uk/Compute-IT/ProgressionPathwaysGrid



Code-it.co.uk Progression

nttp://code-it.co.uk/assessment/

use for
use for

nlanning
orogression
don’t use It for assessment

everyday algo-
rithm

(Remove tooth-
paste top,
squeeze tooth-
paste onto brush)

rithm does what
you want it to do
(Does Bee-bot
reach its target?,
Is Scratch conver-
sation easy to
read?)

everyday algo-
rithm into parts
(breakfast,
getting changed,
walk to school)

an idea is adapted
and used again as
directed by the
teacher

(Perimeter

patterns in code
or algorithm
(simple regular 2d
logo shapes)

Algorithm Algorithm Decomposi- | Generalisa- | Pattern J
(programming) | ion tion Spotting
Evaluation

Think of a simple Identify if an algo- | Break a simple Recognise where Spot simple

Im = A = A M e

read and follow
symbaol sequence
algorithm

Recognise that
there are more
than one algo-

Observe a work-
ing program and
decompose its

Pupil chooses to
Adapt ideas that
they have used to

Spot patterns in
algorithm or code
and continue the



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

More Resources

CAS Community
http://community.computingatschool.orqg.uk/door

CAS Community Public Resources
http://community.computingatschool.orqg.uk/set/9

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

Digital School House http://www.digitalschoolhouse.org.uk/

ITTE Experts Panel https://sites.google.com/site/primaryictitt/

Barefoot Computing Resources http://barefootcas.org.uk/
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