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Phil Bagge
. . . gmpshire
Computing Inspector/Advisor HIAS * &

CAS Master Teacher @RISR

Author How to teach primary programming using Scratch B

Author Crumble Creations (out soon)


http://code-it.co.uk/csplanning.html
http://amzn.eu/caobnrb
http://amzn.eu/eoVwrn6
http://code-it.co.uk/berrybagge
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What has made a difference
to those around me

Part 3
Making a difference




Exploring the place of
programming concepts
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Computational Thinking Key Skills  think through

- steps or rules to
achieve something

* Abstraction

* Algorithmic thinking Sl allseii i

* Algorithmic evaluation > best. most efficient?
* Decomposition

Break problem up
— into parts and solve
l parts separately

* Generalisation

Focus on one part of the problem by
excluding other parts that are irrelevant
to the part we are working on

Adapt solution from
one problem to solve
something else
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Primary Computational Thinking Thmkthmugh@

* Abstraction
e Algorithmic thinking

* Algorithmic evaluation

» steps|or rules|to
achieve something

Which algorithm is

" best, most efficient?

* Decomposition

4 N
Break problem up

* Generalisation

> into parts and solve

parts separately
N

Adapt solution from
one problem to solve

something else




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

Problem
Solving
Attitudes

I don’t just accept | ook for a range of solutions

| recognise there is more than . .
J the first solution to the same problem

one way to solve/describe a

problem | look for how a project
Handles can be extended
| can evaluate my solutions o,
against a set criteria Aty Open Ended | can break complex

Problem Solver problems into parts

| can discover/concentrate
on the most important
part of a problem

| can design criteria to

evaluate my creations AN
0(\
| can contribute useful \,
ideas to a partner or  Evaluates ((\QQ o 66 Copes With | can identify patterns in
group (& \’,\\ Complexity  problems and solutions

| can encourage others | can adapt existing ideas
to share their ideas (.\0[:].;» 3 to solve new problems
Communicates

I lead using all the people Investlgates
talent in my group l
Perseveres

I learn from setbacks and
don’t let them put me off

| can persevere even if the

solution is not obvious
Adapted from a problem solving rubric created by Mark Dorling & Thomas Stephens


http://code-it.co.uk/attitudes/
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Computational
Thinking

Computational
Attitudes

Procedyres
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Have we ignored programming
concepts or at best relegated

these to second class status?




Going back to looking
at programming
concepts in detail



4 N
Sequence —A set of instructions that follow each

other
\. Y

rOutput —Information comes out of a program
Sound output—Notes & sounds

Text output —Dialogue box

Graphical output—Line & colour

Sprite output -Costumes, location, size, colour
\ J

rRepetition —Instructions that repeat (loop)
Repeat x times —Instructions that repeat (loop) a
set number of times

Forever Loop —Loops that once started will not

stop until the program or script ends
Nested Loops —Loops inside loops
Condition ends loop -Loops that once started will
not stop until a condition is met
. y,

4 N
Conditional Selection —Programming that starts,

stops or is affected by a condition
Condition starts action

Condition stops action

Condition switches between actions
Condition ends loop

(Boolean Operatives

OR —out of two or more conditions only one
needs to be met to start something.

AND —Two or more conditions need to be met
to start something.

NOT —Reverses a condition

\. J

,
Input -Information goes into a program

Click input —Click or touch to input information

Key input —Press a key to input information

Text input —Type to input information
\

A 4

,
Variable -can only store one value at a time — a

number or a string.

Number or string —String is any combination of
numbers, text and symbols

Set the variable —Empty the variable and give it a
new value

Change the variable —Adapt the value in the
variable (sometimes through maths

operations)

Change the variable in a loop —Adapt the

variable using a loop
\

1 KS1 NC
KS2 NC
KS2 Best Practice

KS2 Extension KS3 NC

r
List

Add to a list —Add a new value to a list

Remove from a list —-Remove a value from a list

Choose randomly from a list

Check to see if in the list —Check to see if a value is

in a list

7

Procedure -Code designed to do something useful
that can be used (run) many times.

Simple procedure —Unchangeable code that can be
run lots of times

Adaptable procedure —Adaptable code that can be
run lots of times

\

Work Flow —The order of operation across many
scripts, sprites or the stage

Broadcast to another script

Broadcast to many scripts

Broadcast to broadcast

@baggiepr B=

\. J

This Is my Scratch

primary
programming

fit progression
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concept group best
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Sequence —A set of instructions that follow each @ i i ) _ KS1 NC
other Input -Information goes into a program

. J KS2 NC

Key input —Press a key to input information .
’
Output —Information comes out of a program KSZ BeSt Pra ctice

Sound output—Notes & sounds \ o D KS2 Extension KS3 NC

7 2 i e—

Graphical output—Line & colour
Sprite output -Costumes, location, size, colour

: )| ~ Magic Carpet
Game
, J1 Year 3




4 N
Sequence —A set of instructions that follow each
other

\, J

e )
Output —Information comes out of a program
Sound output—Notes & sounds
Graphical output—Line & colour
Sprite output -Costumes, location, size, colour

. y,

r ey ® .

Repetition —Instructions that repeat (loop)
Forever Loop —Loops that once started will not
stop until the program or script ends

. y,

4 N
Conditional Selection —Programming that starts,
stops or is affected by a condition
Condition starts action
" ™
\ y,

\ V,

,
Input -Information goes into a program

Click input —Click or touch to input information

Key input —Press a key to input information

KS2 NC
KS2 Best Practice
|:| KS2 Extension KS3 NC

— KSl NC @baggiepr =

Slug Trail Game
Year 4



4 N
Sequence —A set of instructions that follow each
other

\, J

e )
Output —Information comes out of a program
Sound output—Notes & sounds
Text output —Dialogue box
Graphical output—Line & colour
Sprite output -Costumes, location, size, colour

. y,

r .

Repetition —Instructions that repeat (loop)
Repeat x times —Instructions that repeat (loop) a
set number of times

. y,

4 N
" ™
\ y,

\ V,

,
Input -Information goes into a program

Key input —Press a key to input information

Text input —Type to input information
\

A 4

,
Variable -can only store one value at a time — a

number or a string.

Number or string —String is any combination of
numbers, text and symbols

Set the variable —Empty the variable and give it a
new value

Change the variable —Adapt the value in the
variable (sometimes through maths

operations)

Change the variable in a loop —Adapt the

variable using a loop
\

@baggiepr

KS1 NC
KS2 NC
KS2 Best Practice

KS2 Extension KS3 NC

Counting

Machine
Year 5



rRepetition —Instructions that repeat (loop)
Repeat x times —Instructions that repeat (loop) a
set number of times

Forever Loop —Loops that once started will not
stop until the program or script ends

Nested Loops —Loops inside loops

Condition ends loop -Loops that once started will
not stop until a condition is met

rSequence —A set of instructions that follow each |
other
\, J
e ™
Output —Information comes out of a program
Sound output—Notes & sounds
Text output —Dialogue box
Graphical output—Line & colour
Sprite output -Costumes, location, size, colour
\ J

\ J

4 N
Conditional Selection —Programming that starts,

stops or is affected by a condition
Condition starts action

Condition stops action

Condition switches between actions
Condition ends loop

(Boolean Operatives

OR —out of two or more conditions only one
needs to be met to start something.

L 1] AND —Two or more conditions need to be met
to start something.

NOT —Reverses a condition

\. J

,
Input -Information goes into a program

Click input —Click or touch to input information

Key input —Press a key to input information

Text input —Type to input information
\

A 4

,
Variable -can only store one value at a time — a

number or a string.

Number or string —String is any combination of
numbers, text and symbols

Set the variable —Empty the variable and give it a
new value

Change the variable —Adapt the value in the
variable (sometimes through maths

operations)

Change the variable in a loop —Adapt the

variable using a loop
\

@baggiepr =EciE=iT

1 KS1 NC
KS2 NC
KS2 Best Practice

KS2 Extension KS3 NC

7

Procedure -Code designed to do something useful
that can be used (run) many times.

Simple procedure —Unchangeable code that can be
run lots of times

Adaptable procedure —Adaptable code that can be
run lots of times

\

Work Flow —The order of operation across many
scripts, sprites or the stage

Broadcast to another script

Broadcast to many scripts

Broadcast to broadcast

Build your own

game
Year 6



@@@ﬂ@]@m@@ A set of instructions that follow each other

equences can be in

move € steps bottom. the wrong order. You
turn (N @ degrees ~ —_— g '

move QU steps \ThiS Sequence

when a2  key pressed (Programming sequences start /
pen down at the top and go the to the S

. click on them to run
produced this
move QLY steps

S screen output =

them one at a time.

when
CEI\YA Why did the Scratch cat cross the road? R4 Q secs

CE I\l To get to the other side! By Q secs

can drag them out and

%

when a key

n down

move steps

tur

2
o
2

move steps

turn F) €D degrees

move @ steps

These two sprites are having a chat using two sequences of say
and wait commands. Both sequences start at the same time.

w'len the cat is talking (say) the girl is waiting (wait).

All programming
languages use sequence.

CecE-lT



ﬁ@[@@ﬁﬁﬁﬁ@[ﬁ] Instructions that r

Repeat Loops can help us save space

when this sprite dicked

say for @) secs

play sound dapping

say for secs

when this sprite dicked

until done

L=Vl Great job! {1y a secs
b

play sound dapping

until done

play sound cdapping until done

CE\E Great job! R{Ty a Secs

These two do the same job.

play sound dapping until done

say for e Secs

play sound

Which uses the least blocks?

dapping until done

epeat or loop (iterate)

ﬂme loops can go on and on forever N
as long as the program is running.

Dog2-a dog2-b

This one changes

dog costumes to
make the dog look
like it is walking.

Nested Loops (one loop inside another)

switch costume to dog2-a

[ 2
wait &P secs
1]

repeat 6
=18 One school da

2

CEIE One school day

repeato

LRV One Weekend Da
-

Simple repeat loop
to show one five day

school week. Two repeat loops to show

mpeate
mpeato

B

CEI One school day
| -
repeat €
1Tl One Weekend Day

.

switch costume to dog2-b

Forever Loops/

All programming

languages use repetition,

one whole seven day week. Nested loop to show not all use forever L?ops
\ six weeks CecE-lT




Rewrite 2D shapes planning to
include nested loops

when clicked

repeat o

bow once

repeat o

wave once

jump once

Abstracted
Programming

when clicked

clear
repeat @

pen down
b

repeat 9
move @ steps

>
turn (A degrees
b
turn (X @ degrees

Programming

Helped with first time

usage success and
prediction



Output

Everyday Human Output

What a human produces

Sound Output —Speech, singing, humming, noises
Movement Output —Walking, running, dance etc
Graphical Output —Writing, drawing, painting etc
\Waste Output —Urine, faeces (Wee and Poo)

switch costume to foot forward

switch costume to foot back

foot forward
S3x101

foot back
89x110

Programming Output —What a program produces

note @ for beats
note for beats Sound

note for beats Output
note for beats

move steps

turn (¢ € degrees

Movement

Output

set pen color to Graphical

Output

F I\ Text output BTy a secs

~N

Text Output

) CedeE-lT




Programming Inpu

Everyday Human Input

(Information going INTO a person in different ways

You feels hot or cold through sensors in your skin.

)

You smell a nasty odour through your nose.

You see images through your eyes.
You hear noises through your ears.

You hear words through your ears.

L

Yo&taste sweet or sour food through your tony

ask and wait

reda | Information goes into the

Information going INTO a
program in different ways

when space Information input

key pressed

through a key press

Do something

Information input through [T T
clicking on the sprite

Do something

/Information input through clicking on green )
flag icon which could start multiple scripts

Llnformation input through
[ 0] typing into a box.

say [ETXTM for © secs

-

There are lots of other inputs
and these are only a small
selection.

answer block.

e |




Procedure
/ Simple Everyday Procedures\

Procedures are like groups of actions that we

put together in the same order to do set
things.

Procedures can
also be called

-Brushing your teeth
-Putting your school uniform on
-Dancing your favourite dance

subroutines, sub
programs or

functions,

J

Adaptable Everyday Procedures

Some everyday procedures can be
adaptable (changeable).

-Brushing your teeth (slow, fast, carefully)
-Putting your school uniform on (clean, dirty)

\

@cing your favourite dance (slow, fast]/

Code designed to do something useful that
can be used (run) many times.

when

define triangle clicked

Code that runs (starts)
the procedure

triangle

~ Procedure
2 When the green flag is clicked the
EaIGD stane imple triangl dure will b
i ra— simple triangle procedure will be
_ drawn. It could be used many

times, anywhere in the program.

Programming Procedures

when space
triangle @
triangle @

key pressed
define triangle length of side

triangle E

move length of side steps

3
turn (4 degrees

Screen output

When the space key is pressed the adaptable triangle procedure
will draw three triangles. The number will be used by the

procedure as the length of the sides. — g ot
CeciE-]



Rewrite 2D shapes planning to include non
adaptable and adaptable procedures

ides length angle colour

thickness

Pupils able to use these but |
am not sure they are totally
able to explain how they
work.



Rewrite Maths Quiz to include procedures

set score to ﬂ

quiz question fFscEory B
quiz question PPNy Y

LU TP NS e Ol How many sides has a triangle got?

LAV T B Your final scor= is

define quiz question Question Right Answer

ask Question and wait

if answer = Right Answer then

change score by €9

L]
say for &) secs

else

say [EIETE] for € secs

say | join [ETYTIAIRY score for € secs

Pupils able to use these but
again not all are able to
explain how.



Conelitional Seleeiion fremmnstat

or is affected by a condition
Condition starts action

If it starts to rain put your coat on.

Condition switches between actions

If it is cold outside put a jumper on

touching color 3 otherwise wear a t-shirt

LS8 What a lovely red. F{0R 2 e [Condition|switches between [actions

forever

if key right arrow pressed? then

turn (X degrees |

turn r) @ degrees

Condition stops repeated action

Keep jumping until | say stop.

Condition st ated |acti T ight 15
[Con I| onstops repeate urnrig

degrees = Only one action can be run (if or else)
repeat until key x pressed? —
until X T :
turn (1 m degrees The forever loop means the condition is checked over and over again.
button is
pressed

— Repeat until is a loop

Cec=E-T



Learning from programming concepts

Program B

Plan for a project

repeat until answer =2 ©

say_Corred Gsy

Roleplay

repeat until answer =, .

ask q g
Sav_(_.a_tr_ad\_f_i.ﬁ%‘

if short hair . then

s.av For@seﬁ

Concept smile
Condition starts action| .

l wave

If<you are hungry> \

‘put your hand up |

http://code-it.co.uk/mathsquiz3



http://code-it.co.uk/mathsquiz3

Learning from programming concepts

Natural progression from these ideas outside programming
into programming constructs

Everyday Human Input Programming Input

(Information going INTO a person in different ways

You feels hot or cold through sensors in your skin.

F1= 'l What's your name? BE1i0i MRS

You see images through your eyes. (@ |L Information input through
o

l v typing into a box.
Information goes into the

You hear noises through your ears. @
You hear words through your ears. | Freida

answer block.
You smell a nasty odour through your nose. & @ |
@aste sweet or sour food through your ton@




Learning from programming concepts

From everyday to abstract version to programming

if touching color ? then

_f say m for € secs

If you are tired it short hair gthen
Get some sleep

smile

Else (opposite) else
Stay awa ke EI--EE _say for @ secs
wave
Everyday human Abstract Programming Programming

conditional selection conditional selection conditional selection



Formative Assessment

This is really useful for

From everyday to abstract version to programming formative assessment

Corrective Here Corrective Here If Problem is here

! 1 /\ l/\ ! ]

If you are tired short hair .then touching color ?

__ say m for @ secs

Get some sleep
Else (opposite)
Stay awake

say for @ secs




Formative Assessment Cards

Abstract Programming to Real Programming Examples

if you are a dog _ then

1, If you are a dog what will you do?

2, If you are not a dog what will you do?

3, Point to the condition.

5, What does this conditional selection block do?

6, When this code is run, how many times will it check the

condition?

7, What could you do to check the condition over and over

again?

7. What blocks start outputs?

CeciEiT

if

1, If you have black hair what will you do?

2, How many times will jump be run if someone has black
hair?

3, What would you change to make someone jump faster?
4, Point to the condition.
5, What does this conditional selection block do?

6, When this code is run, how many times will it check the

condition?

7, What could you do to check the condition over and over

again?

7, What blocks start the outputs?

CeciET

http://code-it.co.uk/mathsquiz3

if touching color

' turn & © degrees
»

| change size bym

1, If the sprite is touching red what will it do?
2, If the sprite is not touching red what will it do?

3, What would you change to make the sprite get smaller

when it touches red?
4, Point to the condition.
5, What does this conditional selection block do?

6, When this code is run, how many times will it check the

condition?

7, What could you do to check the condition over and over

again?

7, What block are outputs?

CaciET



http://code-it.co.uk/mathsquiz3

Formative Assessment Cards

Investigating if text examples are easier starting point before Abstract Programming into Real Programming Examples

///F_ Repeat 2

Jump
Repeat 3
Sing
Hop

1, Talk me through the code starting from the top
2, Can you act out this code?

3, What do we call two repeat loops inside each
other?

3, What types of commands are jump, sing and hop?
4, How many times will hop be run?

5, How many times will jump be run?

\ CecdE:T

1, Can you act out this code?

2, What is the name of the yellow blocks?

3, What type ofblocks are jump, nod, smile &

wave?
4, How many actions will this script run?

5, If you wanted to make the sprite jump four time

what would you change?

\ CecdE:T

en this sprite clicked

until done

until done

1, Tell me what happens starting from the top.
2, Can you act out this code?

3, How do you start this script?

4, How many times would you hear the meow?
5, How many times would you hear woof?

6, If you wanted to hear the woof only six times

what would you change?

7, What type of blocks are meow and bubbles?

\ EELE'—'ET/




Learning from programming COnceptS
:Xyau \5"0«‘-1 |

There is value in simple algorithmic notation % Sht'ﬂ

Condition starts action BlSe .

 F -
W5 A\ .
w

2 -

Iflyou are hungry \ . by 4
put your hand up Condition switches between actions

|

Iflyou are a girl
Stand -

Many pupils imitate it

Else

Bow |-
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STEaM
Computing
DT &
Computing
(Next
Session)

.



difference to me

Part 2
What has made a difference
to those around me

Part 3
Making a difference



web.seesaw.me

Seesaw

Online portfolio
Blogging

Sharing with parents
Assessment

Free to use the basics
Cheap to extend

Simple enough for primary (logon
with QR codes,


https://web.seesaw.me/

Skype in the Classroom

. * Virtual Field Tri
Skype in the Classroom EHAL FIEE TIPS

w * Visiting an Elephant Sanctuary

A VEF

* Learning about animal adaptations

* Visit Lisbon Zoo

* Chat to a Yellowstone Park Ranger

* Visit the Intrepid Sea, Air and Space Museum

* Take a tour around World War Il bunkers and shelters



www.skypeintheclassroom.com

Skype in the Classroom

SkVDe)

% &
AR

Skype Connecting
Across Time Zones

Children learnt about different
cultures

Developed children's questioning
skills

Compare and find out similarities
between schools around the world

Contact Skype Master Teachers such as Henry Penfold @penfoldnol


http://www.skypeintheclassroom.com/

Scratch Maths

https://www.ucl.ac.uk/ioe/research/projects/

scratchmaths/curriculum-materials



https://www.ucl.ac.uk/ioe/research/projects/scratchmaths/curriculum-materials

Hello World Magazine

* https://helloworld.raspberrypi.org/
* Free for teachers
e All KS

ENGINEERING HABITS OF MIND VS COMPUTATIONAL THINKING

“‘“\“\g habits of Ming
(6)

Logic
Predicting & analysing

Evaluation
Making judgements

Nice article on e <\ Algorithms

Making steps & rules
STEM by Jon | rraking. - g
. things’ work Patterns
C h | p p e n d a I W h 0 Spotting & using similarities
Creative
presented at our ‘ proiem . Decomposition
H am ps h | re p r| ma r.y Breaking down into parts

conference last 2 o Abstraction e A

i Removing unnecessary detail
year

W Figure 1: There are close links between the engineering habits of mind and computational thinking so
why not embrace engineering in your classroom to help enhance both? Image: FHoM image from Lucas
et al (2014)and partial section of www.barefootcas.org uk Computational Thinker poster



https://helloworld.raspberrypi.org/

What has made a difference
to those around me

Part 3
Making a difference




What really makes a difference?

* Passionate computing lead in primary

* Passionate computing teacher in secondary

* Fights for their subject

* Doesn’t take no for an answer

* Fights for the wider use of technology across the school

—If we retreat into our computing enclave then pupils miss
out on the wider computing curriculum



What really makes a difference?

* A teacher who develops the staff they work with
* Finds out where they are at to start with
* Develops a gradual training program

* Doesn’t accept common myths that hinder teachers using
technology (digital native/digital immigrant) (tech should make
your lessons easier)

* Models good practice and praises others that get on board,
challenges those who seek to leave out computing including SLT.



rFrimary

itﬁldifﬁiﬂf ;

rogramming

Affordable
STEM Computing
_Projects for

Thanks for g =~
listening '

Crumble
Creations

Crumble Creations

Out End Of July
http://amzn.eu/fAbbuBU



http://amzn.eu/fAbbuBU

