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Coding with Scratch
In this book you will learn how to code your own 3D games. 

If you haven’t done much coding before, don’t worry — we 

will cover all the coding concepts you need as we work 

through the book. 

THE SCRATCH SCREEN

Click the 
green flag to 
run your code.

Objects that 
move around 
in Scratch are 
called Sprites.

Your game 
will run in the 
area called 
the Stage.

Use the File 
menu to save 
your work.

Switch between editing 
Costumes and adding 
Code or Sounds to 
your sprite.

Join Scratch 
for free or 
log in to your 
account.

Select which 
sprite you 
want to add 
code to by 
clicking its 
icon here.

Add another 
sprite by 
clicking this 
button.

This button 
adds another 
backdrop.

Click here 
to select 
the Stage.

Choose the 
group of code 
blocks you 
need here.

All the blocks 
in the group 
will appear 
here. You may 
have to scroll 
to see them all.

Drag code 
blocks into 
the scripts 
area to start 
coding.
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next costume
touching Mouse-pointer ?touching Sprite1 ?

touching Mouse-pointer ?

mouse-pointer

edge

Sprite1

next costume

if on edge, bounce

next costume

if on edge, bounce

The colour of the block 
will tell you which group 
to look through.

Finding blocks

This block is purple, 
so you’ll find it in 
the Looks group.

Not all blocks will look exactly the 
way you need them at first.

This block isn’t 
in the Sensing 
group…

…so find the block 
that starts with the 
same command…

…and use the 
drop-down menu.

Each block in Scratch 
makes a sprite do 
something different. 
To join them together, 
just drag one block 
so that it snaps onto 
another.

Joining blocks

If you want to break 
blocks apart, you 
can’t pull the top 
block up.

You need to drag a 
block away from the 
bottom of the stack.

Arranging your code

Most of the games in this 
block use quite a lot of code. 
To make the code clearer, it 
is divided up into different 
sections or scripts.

Don’t try to join 
the top of curved 
event blocks to 
other blocks.

A curved event 
block is the start 
of a separate 
script.

When you have 
a lot of code, use 
these controls to 
zoom in or zoom 
out of your code.

This button puts 
your code back 
to normal size.

Use code  
to create 3D 

animals.

The book will  
start by teaching 
you how to code 

some simple 
games.

As you progress through the book, the games will get more complex!
You will learn 

how to create 

3D effects 

using code…

…and build 
fantastic 
games!

Learn  
to make 3D 
buildings.
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This project will introduce you 
to the way we will code in this 
book. It will also teach you a 
quick way to create a simple 
3D shape.

We will create a 3D shape by 
copying multiple layers of a 
2D shape and stacking them on 
top of each other. In Scratch, 
copying sprites like this is 
called “cloning”.

Go to the Scratch 
website.

We won’t need a 
cat. Click on the 
bin to delete it.

Start Scratch

No flat cats

At the top of the page, 
click Create.

Start creating

If there is a Help video, click 
Close to make more space. 

Make space

Rotating Shapes

New sprite

We need a shape 
instead of the cat, 
so click Choose 
a Sprite.  

It’s at the 

bottom right of 

the screen.

Find a button!

Scroll through 
the sprites and 
click on the 
octagonal sprite 
called Stop.

Once our code  is working, we will make this 2D shape 
become 3D!

Stop
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Drag in these blocks to create multiple clones of the flat shape:

Start coding!

Drag in these blocks to show each layer and make them rotate:

Make it move

When the green flag is clicked, run this code:

Move to the centre of the Stage.

Make a clone (copy) of the octagon.

Repeat the following blocks 25 times:

Move the octagon up slightly.

Make it slightly brighter.

Make the original octagon invisible.

Make one final copy of the sprite. 
This will be the top layer.

When each clone is created, run 
this code:

If the Right arrow key 
is pressed then:

Keep repeating the following code:

Make each new cloned sprite visible.

Slowly rotate the 
cloned sprite.

Click the green flag 
to test your code. 
Press the Right 
arrow key and the 
shape should rotate!

Test your code

ChallengesChallenges
•  Change the code in the turn block to make the shape rotate more quickly.

•  Add more code to make it rotate the other way when the Left arrow key 
is pressed.

•  Click on Costumes and change the colour of the shape.

•  Make a second shape by duplicating the sprite. Change its x and y values 
so it is in a different place on the screen.

HOW IT WORKS

The 3D effect is created by a stack of 25 
thin octagon sprites. These are all stacked 
on top of each other. As the shapes are 
cloned, they can all be coded by the same 
piece of code. Code makes each sprite in 

the stack 1 pixel higher up the page. 

The shape at the top of the stack is drawn 
slightly brighter to enhance the 3D effect. 
The other parts of the shape then look darker, 
as though they are slightly in the shade. This 
helps create the 3D impression.

We want the  
top layer to look 
brighter to give 
a 3D effect. 
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City Driver

This project allows you to 
create your own 3D city. You 
will be able to drive around 
the city in a car, viewed 
from above.

It will use a similar approach 
to the 3D maze game. However, 
it will use different levels to 
show the buildings, ground 
and windows. A fast render 
function will draw everything 
very quickly. 

Go to the Scratch 
website and create 
a new project.

Start Scratch
Delete the 
cat sprite.

Delete the cat

Click the 
Convert 
to Bitmap 
button.

Bitmap

Make the first variable

Make a variable called “size”. It will store how big each layer of the city is.

Click the 
Backdrops tab.

Backdrops Simple background

We need a simple one-colour background.

Select 
the Fill 
tool.

Mix a green 
grass colour.

Fill the Stage in 
green.

Click Make a 
Variable.

Type size.size

Click OK.
Choose the 
Variables 
group.

Click the Code tab.
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We need four more variables. Repeat Step 6 on the previous 
page to create the following variables:

More variables

Draw a river

Draw a river running through the middle of the city.

Add a painted sprite

This will be the city.

Move your 
mouse to 
hover over 
the Choose a 
Sprite button.

When the 
menu appears, 
move your 
mouse up and 
click the Paint 
option. 

Hover
Click the Convert 
to Bitmap 
button.

Bitmap

How much to move the player left or right.

How much to move the player up or down.

How much the maze has scrolled on the x-axis.

How much the maze has scrolled on the y-axis.

The current size that each layer is being drawn.

Choose 
the 
Brush 
tool. Set a light 

blue colour.
Draw a river.

Increase 
the brush 
size to 50.

Untick all the 

variables, so we 

don’t see their 

values. 

Add a road

Use the Rectangle tool to draw a road.

Pick the 
Rectangle 
tool.

Mix grey.

Set the 
thickness 
to 60.

Choose an 
outlined 
rectangle.

Drag out a rectangle 
roughly, like this:

The city  
doesn’t have to be 

exactly like this, but 
keep it simple  
to start with.

It will  
look a bit like 
a map, as we 

are drawing it 
from above.
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Make a block

We will create a block that will be used to 
position each layer of the city.

Define the block

Add this code to tell Scratch what the setPosition block will do:

Make another block

This block will be 
used to set the 
sprite size, using the 
dummy costume.

Select the 
My Blocks 
code group.

Click Make 
a Block (in 
the top-left 
corner).

Click the 
Code tab.

When the setPosition block is used, run this code:

Set how far the 
city layer needs to 
scroll as the player 
drives through it.

Adjust the position 
of the city layer 
as each layer gets 
larger.

Select My 
Blocks.

Click Make 
a Block.

Type the 
block name 
setPosition.

Click OK.

See the bottom 
of page 50 for 
help combining 
these blocks 

of code.

3. Type s.

4. Click OK.

1. Type the 
block name 
setSpriteSize.

2. Click Add 
an input.

The “s” input  

will let you send a 

value each time the 

block is used. It 

can also be called 

“a parameter”.
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30 Define the renderCity block

Drag in code to explain what the renderCity block will do.

When the block is used, run this code:

Clear everything drawn on the Stage.

Reset the brightness value.

Make the sprite size very large.

Show the ground level of the sprite.

Position the sprite in the correct place.

Draw it on the Stage.

Repeat the following code 8 times (this will 
draw 8 floors for each building):

Repeat the following code 5 times – so that 
each floor of the building is not too thin:

Make the sprite a little bigger each time.

Show the buildings costume.

Position the sprite in the correct place.

Draw the costume on the Stage.

Repeat the following code 8 times – so the 
windows are tall enough:

Make the sprite 2% bigger each time.

Switch to the windows costume.

Position the sprite in place.

Stamp the costume on the Stage.

Make the top level brighter.

Make the sprite bigger.

Switch back to the buildings costume.

Position it in the right location.

Draw a copy of the sprite on the Stage.
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Render the city

Now, add this 
code using the 
render block to 
draw the city:

Add a painted sprite

This will be the car.

Draw a car

Draw a large car – viewed from above.

When the green flag is 
clicked, run this code.

Repeat the code 
below forever:

Draw the whole city 
using the renderCity 
block.

Test your code. 
The city should 
appear, but you 
won’t be able to 
move yet.

Hover your 
mouse over 
the Choose a 
Sprite button.

Hover

Move your 
mouse up 
the menu 
and click the 
Paint option. 

Select the 
Rectangle 
tool.

Mix dark red.

Use the Rectangle tool 
to draw the windows of 
the car in black.

Draw the top of the roof 
with another rectangle 
in the middle of the 
black rectangle.

Use the Line tool to 
draw the pillars holding 
the roof on top of the 
car. (Check the line size 
is set to 10.)

Rectangle

Rectangle

Line

Draw a rectangle about 
3/4 of the width of the 
drawing area. Make 
sure it is in the centre.

Click the 
Convert 
to Bitmap 
button.

Bitmap

If nothing 
shows 

up, go back
 and 

check all y
our code 

carefully b
efore 

moving on.
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ChallengesChallenges
What else can you add to the city?

Add markings to the 

road, and how about 

a beach?

Improve the windows 

(see Step 11 on 

page 34).

Different-sized or 

different-shaped 

buildings.

Make it move

The car will be able to move when you add this final bit of code:

Run this code when the green flag is clicked:

Repeat this code forever:

If the Space bar is pressed:

Point the car towards the mouse arrow.

Slowly move the car forward.

If it hits a building then:

Move it backwards.

If the car goes on the grass:

Slow it down.

Test your code again. Press the Space bar to keep the car moving, 
then use the mouse to steer it. (See page 52 for help setting the 
colours in the touching color blocks.)

Moving it forward  
-1 step cancels out 

the moving forward 
+1 step. This stops 

it moving.

Moving it  

forward -0.5 step 

just slows it down 

to half speed.
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