imagination box:
digital making

In this Digital Making Resource
we will be playing with:

e Stop Frame Animation
* Coding in Augmented Reality
* Gamification with Makecode Arcade

Go to ioi.london/imaginationbox to find more
information about these activities.

Share your ideas, videos or pictures of your own ex-
periments from the Imagination Box with us at imagi-
nationhub@ioi.london or via social media. We would

love to see what you come up with!
W Twitter @ maginationLdn

Instagram @instituteofimagination
@ Facebook /instituteofimagination

Brought to you by
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g with stop
animation

now movies like Wallace and Gromit or Shaun the Sheep, then

e already seen stop frome animation. Stop frame animation is a
chnique used to make any object appear to move on its own by taking
many pictures of it and playing them all very quickly in sequence. The
object is moved slightly in each picture so that, when the full sequence is
shown, it seems to be moving. Ready to play with stop frame animation?

activity one:
fun friends film!

Step 1
To play with stop frame animation, download

the free Stop Motion Studio app to your
phone or tablet. This app will work with any
smartphone or a tablet, such as an iPad.

Step 2:
For this activity, collect together an assortment

of five to eight fun things from outside or
inside the house. You can use anything, from
plasticine to toy cars. The more fun to the
touch the better!

Step 3:
Put all your objects in the spot where your

film is going to take place. Think about what
is going to happen in your film. | am going
to have all these objects playing together and
enjoying the way they are all different!

Make sure each object has nothing in
common with the next and that they are
all about the same size. | got a big leafy
twig, a smooth stone, a fork, a small
branch, a pepper and a hairbrush!
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Step 4:
Decide where your film is going to take place and the best place for the

tablet or phone camera to capture it. Get creative with making a stand for
your tablet or phone. You can make one out of a wire hanger or you can get
an overhead view using two piles of books and an iPad at an angle. | am
going to go with an upright hold of the iPad using piles of books for my film!

Top tip
Make sure your tablet
or phone is steady as
this helps you take
pics and makes
your animation to go
smoothly.

Step 5:
Place your objects at the start of the action and

take your first picture. Now move all of the
objects a tiny bit. Very tiny movements. Then
go back and take another picture. Then move
all the objects again, just a tiny bit, and take
another picture.

And that’s it! Just keep going. The more pictures, the longer the film! The
smaller the movements of the objects, the smoother the film! Try and build up
at least 30 pictures in your sequence. At any time, you can watch your film -
simply click the ‘PLAY’ button to see how it is coming along!




things to think about

If your objects were friends and were playing together, what would they do?
For example, my pepper is going to go in a circle around the stone while the
stone spins! My fork is going to play with the branch on the leafy twig while the
brush watches! Try and tell the story of your objects as best friends!

Here are some other features within the Stop Motion Studio app on a smartphone:

BACK TO CAPTURE
FRDJERTS IMAGES

RECORD
WIICE OVER

ADD MEDIA HELF
PROJECT
SETTIRGS

FRAME BY
FRAME WEW

TAP TO OPEN DOUFLE TAP
FR&ME BT MERL FOiR TIMSEL IME

One of the best and most useful tools is what we call ‘Onion Peel’. It’s to
the far left of the screen below. If you slide this you will be able to see the
previous photo that you have just taken in layers, so that you can match up
the image to make sure the camera stays steady.

Onion peel




You can adjust the speed of your stop frame animation by clicking ‘Project
Settings’ and then clicking and adjusting ‘Movie Speed’.

Click ‘Add Media’ (the + sign) and give your film an opening title! Maybe add in
the names of your objects as the actors. You can say things like: Starring Yellow
Pepper! or Guest Appearance from Smooth Stone!

When you are happy with your animation, give your film a name and export it
using the button shown below. Send it to yourself to keep and show your friends!

We would love to see it too, so please share it with us! Send it by email
to us at imaginationhub@ioi.london or share it with us on social media.



activity two:

growing a flower with
stop frame animation
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Step 1:

Take your smartphone or tablet and use the
piles of books to stand it upright. You might
need an extra book or two to make the camera
slightly higher.

Step 2:

Take the flower and stick it in the soil in the flower
pot. Place these in front of the phone/tablet so
you can see the bottom of the flowerpot as well
as the very top of the flower.

Step 3:

Take a pic of your full flower to get started. Now
snip the top most part of your flower and the very
ends of leaves with your scissors. Just a small
snip! Use the dustpan and brush to sweep what
you have snipped away from the shot.



Take a pic and snip a bit more. Keep going taking pictures every time until
you have snipped the flower all the way down to the soil. Make sure to take
away the snippings every time.

Step 4.

If you play the film it will show the flower get smaller and smaller until it disappears
in the soil. But we want it to grow out of the soil! Click the first image and then
click select. Now drag across to select all the images in the film and then press
REVERSE. Press play and watch your flower grow out of the soil into a full
flower! The magic of stop frame animation!
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Reality using Co Spaces is about creating worlds, adding sound,
aracters, as well as using block coding so that the world you've created
to life and be explored.

is activity you will need:

* A laptop or a tablet or a smartphone

* This link: https://edu.cospaces.io/Auth
If you would like a login, please email imaginationhub@ioi.london
and we can send you one.

IR sPaces@

Step 1: Getting started
"
Log in with the username and

. password.

OR

Username or email

Password

= [Bserces@ Q, search

Step 2: Creating your =

= CoSpaces
m ‘8% Classes

a4 CoSpaces i N
Click on ‘Cospaces’ (it might “ ; — (R
also be called ‘Free play’). Now : :
choose ‘Create Cospace’. .4—-

CoSpace 22 (L CoSpace 21

Choose 3D environment.
Choose a scene Now click on ‘Empty scene’

QS_D; 3D environment
<> 360° image

() MERGE Cube




Step 3: Understanding the layout of Co Spaces

These buttons will

This takes take you back to ‘Share’ your
youhbcck your last step or space with your
fo the forwards to re-do friends
homepage

L This shows

e you what
Create new Z—This is the your world
scenes here ¥ camera looks like

‘Upload’ sound,
video and images

/' 7 /_./ 'J,.f ; ;." FI,‘ | L .I|\ L \\ : Y . \\‘ Y \\\ \
T m s m VLR e e
Library Upload Environment guess =~/ 'Inj' 1 ‘ " \ll'q TR \ R S L S W
N Everything you
"Lib a I Choose your create will show
lorary has a environment (or up here

of the characters,
animals and
objects

background)




Step 4: Designing your Co Space

CoSpace 23 - Scenel

[

Library Upload Environment

m & [ |

Environment Filters

Blal b
s eeee © -

Floor image Background sound

1. Click on ‘Environment"’.
Then choose ‘Edit’ to select
your background.

2. You can also choose a
/ 4 e
Mood’ for your environment.

CoSpace 23 - Scenel

Lo
B * ['ad |
Libra Upload Envirecnment
Characters Animals Housing t, e
| v
aan |
E m W
Nature Transport Items I ! ¥
o0

G’A @ Q,

Building Special Search

LE JOBS HISTORICAL OTHER

3. Click ‘Library’ and start choosing characters, animals and nature to
go in your world. Click and drag your favourite things into the space.



How do you edit your character?

1. Double click on a
character/animal.

Fancy girl

2. Click on ‘Material’
now you can change
the way your character
looks.

| |

Library __ Upload _Environment

How do you make your character think or say something?

1. Double click on a
character/animal.

Fancy girl

2. Click on ‘Speech’. N X
3. Type what your
character will think or
say.

Hello People of the desert!

Duplicate

Delete



How to make things move?

This is how to animate your characters:

mﬁ? ) 1. Double click on a
Animation x .
character/animal.

o
= None
Hello People of the
" 2. Click on
a o ‘Animation’, now you
- can choose what you
. want your character/
= 7 e ‘ animal to do.
| | LEW umioau — == el : /

This how to make your characters move
around your scene:

i @

Fancy girl

& HHPYIbBR D

~ Getitem: Scene.getlte.. D | |

: m t = w// / 2. Go to ‘Library’,

Library Upload Environment 1 S peciq I ’ a n d C h oose
s v the a path, for example
Characters Animals Housing

a 3 ‘Square Path’.

) = A4 | ;
Nature  Transport Items ® Q

G'A g- Q
Building  Special Search

@ - o



3. To make your Square Path
bigger, click and drag each blue
dot.

4. Double click on your
Fancy girl character and select ‘Attach’.
G

Code Speech  Physics

+ 2 @

Transform Animation  Material

Duplicate

5. Lots of blue dots will appear
- we want to click on a blue dot
on our Square Path.

6. Now at the top of the page go to ‘Code’, then

‘Coblocks’.

CoSpace 23 - Scenel

Transform

o

Actions

Events -

<
Control



» When Play clicked

Fancy girl ~

on path Square path ~

6. Under the coding
block ‘Transform’, find
the block that looks like
this one. You can change
the amount of time your

character moves for too.

7. Click the x to close the coding panel, then the ‘Play’ button
on the top of the screen and your character should be moving.
You can keep adding in as much code as you like.

Top tip! The
coding panel is
split into three

I
parts!

» When Play clicked

move

Fancy girl ~ on path Square path ~

in -

Operators

&)

Items move Fancy girl ~ on path Square

turn

Fancy girl v clockwise v | by

Functions

Physics turn Fancy girl ~ |1:Iackwise v

with radius 1 meters in 1

o

Settinas

!

These are the  Your code appears in this
different codes red section.

Here are the
coding blocks




Step 5: Adding new scenes and audio

Click on this button at the top and

CoSpace 23 %

Scenel

Scene 2

+ New scene

R

Then select ‘New scene’ to create a new scene for your world.
Just like in a film where there are different scenes, your world
is even more interesting with several scenes. You can choose an
environment and characters the same way you did before.

Library Upload Environment [

B+ m | e d '/_‘F“f.-; To add in sound:
Library  Upload Environment P = . -~ AT AT
Go to ‘Upload’, then ‘Sound’.
Ima!ges mge,s Now you can record your own
o sound or upload a song or sound
Videos  Allfiles you may have already on your
device. Click ‘Play’ at the top of
Sound 8 Record 4 Upload Surperisdfle formats the screen to see if it worked.
A

\




Hack, code and experiment! There is so much to explore with CoSpaces. It is
worth having a look through each of the Block Coding Sections to see what
you can find.

CoBlocks ~ a5

« 1

pl

©

Transform

)

Actions

move  Fancy girl v 7  meters

in 10 sec

Events

» w [N}

(] run separately 5
Control
e 6
Operators > -
@ go to scene Fox v  think * howl howl ”
Items & add physicsto  Fancy girl
=] i
Functions
C set scene navigation  false v

Settings

Try coding that will jump to a different scene
(Controls) or maybe adding some sound (Actions).

What about adding a new ‘Codeblock panel’ so that you can add ' &

more code? You can use this to create separate codes for each scene
too. How about experimenting with changing the view of the camera
to orbit, fly or walk?

Share your AR space:

1. At the top of the screen
click on the ‘Share’ button.

Private m Then click ‘Share’ again.

This CoSpace isnt shared

2. You can choose to share it with just the people
you know using ‘Share Unlisted’. To let everyone

on CoSpaces see choose ‘Publish to Gallery’.
Choose how to share

& o

Share unlisted Publish to Gallery

3. Now | instructions and that’s it!

Well don

Only people you share it with Everybody can view this
can view this CoSpace. CoSpace in the Gallery.




gamification:

MakeCode Arcade

Ganmification using MakeCode Arcade is about creating retro games,
designing characters and scenes, adding music, sound effects, as well
as using block coding so that characters can explore the game and
collect points.

What you will need?

* iPad or Laptop
* The website https://arcade.makecode.com/

(it is free, and no login is required)

Step 1: Getting Started

Click on
‘New Project’

Step 2: Naming your project

Give your project/game a name, for example:

NAME OF YOUR GAME - YOUR NAME.
Then click ‘Create’.

(reate a Project Q

Give your project a name.

» Code optiens

Create v
et | o mm




Step 3: Understanding Make Code Layout

This takes you This lets you share
back to your it with us and with

‘ ; friends and
previous projects YOUr .
(games) family Block Coding
Coding Panel

© & B8 Microsoft

4 Sprites

@ (ontroller

Play and test

your game .

@ Music

i Scene
B Info
C' Loops
23 Logic

= Variables

BR Microsoft ﬁ Math

o e

& Download hello 2 F*

‘Download’

: You can change  Sqying your Undo/ Zooming in
will save your the name of your e Redo  and out of
project onto your project project your page
computer/tablet
N




Step 4: Understanding your Console

The console is a simulation/test of what your game will look like.

You use buttons
A and B to play

your game
The toggle is

here

If you click here,
you can enlarge
the console so that
it will be full screen
This lets you take

a photo of your

game

You can play
your game with
more keyboard
keys here

Step 5: Understanding Code Blocks
Coding blocks

We will be adding all of
the following code into
‘On Start’. The colours
s of the Code Blocks show
S what they relate to.

A Sprites

<® Controller

£ Scene

B Info

Fa For example, every code

3 Logic

S that you need to add to

& Math your scene can be found
=TT T R in “Scene’.

& Download hello -



Step 6 Design your background Z

There are two ways to create a background:

1. Draw your own background 2. Use the tile map

How to draw your own background:

1. Click on ‘Scene’ in the Coding Blocks section.

Drag the code ‘Set background colour to’ the right of the screen so that it will
appear in your Coding Panel. Place the code into the ‘On Start’ Block. Click on the
box to change colour.

2. Next Drag the code ‘set background image to’.
Search. .. Scene
4 sprites

Screen
@ (ontroller R

set background image to .

® Game screen width

@ Music screen height

set background color to .

set background image to .

% Logic set background color to .
background image

= Variables
background color

& Math
Effects

v Advanced




Click on the square box
set background image to .

Draw here

] .--= L. ‘“

Using the tools, you can select the pen to draw your scene. The icon selected
will fill the whole of the background. You can change the colour to whatever you
like. When you are finished press ‘Done.’ Your drawing will then appear on the
game console.

Creating a Tile Map for your background:

Search. .. Q
A sprites
c® (ontroller
ey ssm 8
G Music i . ] |
£ Scene L
BB Info
C Loops
X3 Llogic
= Variables
B2 Microsot B Math

Emmmom e

Click on Scene and drag in the code ‘Set Background
Colour To’. Place the code into ‘On Start’. By clicking
on this icon D you can change the colour.




Search end screen confetti v effect

A Sprites Tiles
o® Clontroller
® Gane set tilemap to .
@

Al on sprite of kind Player v hits nall at location

BB Info

~ Loops on sprite of kind Player » overlaps .v at location

3G Logic
= Variables

B Math array of all . * Tlocations

I v Advanced place mySprite v on top of random . v

place 'mySprite » on top of tilemap col o row e

Click on the square L1
Now you can create
your own Tile Map.
Click on an image and
then click on where you
would like it to be in
your space.

There are
lots of
themes

that
you can
explore!

| Forest | o

My Tiles  Gallery
Fd:lrﬂ'ﬂ ‘Furesl v
Acusalic e

Dungaon

les  Gallary

Mizcellanaous

Ll - il E
Chich

Next Click on Scene and then Drag

the code ‘set tilemap to’ into your

‘On Start’ block.

Show walls C®)

Show walls (®)

When you are happy with it you can press ‘Done’




7. How to create your own character/sprite:

Click on Sprites. ) )
Drag the code ‘set mysprite to sprite

(...) of kind player’ into ‘On Start’.

Sprites

Sprites
Create
Controller .set b

Game
set mySpriteZz + to sprite . of kind Player =

Music

Scene Physics

Info
set mySprite + wvelocity to wx @ % @
Loops

Logic set mySprite > position to x () v €))

Variables set mySpritev X v to o
Math

change mySprite + x + by o
Advanced

Using the tools, you can begin to design and draw 71

your character. When you are finished press ‘Done.’
Your character will then appear on the game console.




L Controller
A Sprites /
Single Player .é
Controller 0
Ko
@ Game move mySprite v with buttons @
< :> @]
@ Music
on A~ button pressed v
£ Scene n \
BB Info
C' Loops is A v button pressed
X Logic dx (left-right buttons) @
= Variables dy Cup-down buttons) @
B Math

Multiplayer

I v Advanced
player 2 + move mySprite » with buttons @

Click on Controller and then select and Drag ‘move mysprite with buttons’ into
‘On Start’ underneath the code ‘set mysprite to sprite ... of kind player’. This
will then mean that your character will move when you move the Toggle, or
your arrow keys if you are using a keyboard.

Here is what your code should look like so far:

If you used a Tile Map
set background color to . FOI" your background it

should look like this ...

set tilemap to m
set mySprite = to sprite - of kind Player = y

move mySprite ~ with buttons &)

If you decided to draw
your own background it
set background color to . should look like this...

set tilemap to m y

on start

set mySprite + to sprite of kind Player =

move mySprite » with buttons @ ] .




Step 8. Start and End Screen effects for your Game g

Search... Q

Search. .. Q set background color to .

Sprites
A sSprites A s start screen smiles = effect for ms @
set background image to . & [ontroller

end screen hearts v effect

Controller

@ Game
@ Game background image
; @ Music
@9 Music background color
£ Scene
<cfects
B8 Info
ioons start screen confetti = effect & C' Loops
: X3 Logic
S end screen confetti » effect
Variables = Variables
Tiles
Math B Math
v Advanced set tilemap to . I “ Advanced

Click on ‘Scene’, then drag the code
‘Start screen .... effect’ and also ‘End
screen .... effect’ into your code ‘On
Start’.

These are some examples of

y the confetti effect.

B Microsoft

Hack and Experiment with these codes! There is so much to explore with Make
Code Arcade. It is worth having a look through each of the Block Coding Sections
to see what you can find.

set background image to .

camera follow sprite mySprite = ﬁ

start countdown @ (s)

O
¢}
x
set mySprite + to sprite E of kind Player « 7\

Camera movements (Scene)

Adding countdown timers

(Info Block) l I



Search... Q

A4 Sprites

Controller

Music

Sounds

8

Try adding music to your

Game i
& play sound ba ding = gqme!
@
play sound ba ding = until done
4 Scene
B Info loop sound ba ding «
C' Loops
stop sound ba ding =
3 Logirc
= Variables stop all sounds
E Math Melody
I v Advanced

play melody EJEERNNNRE) ot tempo €ED) oo

If your character travels
over the wrong tile (for
background using Tile Maps),
it could display ‘Game Over’,

on sprite of kind Player v overlaps « at location or ‘You Win!’ if they travel on

the right tile.

© & g Microsoft

Ideas can be found here.

\\\ > J Other Tutorials and Game
.




Step 9. Share your game.
1. Click ‘Share’

4% Home e Share k& Blocks

start Q
Search
Sprites
Controller
Game

Music

Scene

O» 28 AP

Info

Share Project 0

i0i Project] |

c o e

You need to publish your project to share it or embed it in other
web pages. You acknowledge having consent to publish this
project.

2. Then select ‘Publish project’

Publish project ]

Share Project 0

3. Copy the link or scan the QR
Your project is ready! Use the address below to share your projects.
‘ https://makecode. com/_2bc2Y71gzhR8 ! ./
o S B
@%ﬁ 00 2
> Embed E : O_IJ
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