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Dear Reader,

I have been working with coding for more than twenty-five years—
from when I was just starting eighth grade in Australia. I never took a 
computer science class in school, so I mostly learned how to code from 
older kids who already knew how to code. Seeing the computer react 
to the code I created made me excited and motivated me to learn 
more. This connection to friends and a personal curiosity led me to 
building games from a young age, just like you!

It’s my pleasure to be able to help other young coders use this 
tool to dream up and build their own creations. I am pleased to be 
part of this new wave of computer science resurgence Scratch has 
helped create. Remember to always be creative. Your path to being 
a computer scientist will go much farther when you use your inner 
curiosity. Picture a project that you are passionate about, start your 
research, make it a reality.

Have fun!

Jason Rukman
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INTRODUCTION

Why have an entire book on Scratch? Well, Scratch is a great way for kids to 
learn computer science! It takes learning about geeky coding and makes it 
fun and creative. You’ll learn about computers and coding while building and 
making your own games! Scratch coding is all about creating projects with 
passion and peers through play, as Mitchel Resnick, the creator of Scratch, has 
said in the past.

If you haven’t played around with Scratch, you don’t know what you’re 
missing! Scratching results in some pretty incredible games. A lot of times, 
you can put just a few blocks together and get a “wow” moment where you 
realize you can create whatever you imagine! Scratch makes it really easy for 
you to learn coding with some simple tools that can do really amazing things.

Why should you learn coding? Well, first of all, it’s really fun! With 
coding, you can make anything you want. Someone even made a version of 
Minecraft using the same Scratch coding you’re going to learn about! Plus, 
it helps you get awesome jobs when you’re older. Imagine getting paid to 
make your favorite video games. Someone has to do it, right? Well, a lot 
of those video game developers probably first got started learning about 
computers and coding around your age.

You’ll see a lot of examples in this book. They’re a great way to learn how 
to code. Once you understand how the example code works, you can make 
it your own and change it however you like. That’s really important when 
you are learning to code. It’s hard to come up with something from nothing. 
When you work from an example, you are starting from something that can 
give you some great ideas to tweak and that will help you create your own 
masterpiece!

This book is going to teach you exactly how to code in Scratch. It will 
teach you about all the different blocks and extensions, so you’ll be a master 
in no time! Whether you’re creating a Scratch project for the first time or you 
have played around with it before, this book is meant for you. It will teach 
you a whole bunch of tips and tricks that you’ll need to take your project to 
the next level. Think of this book as a jumping-off point so you can take off 
and soar into the world of Scratch!
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Before you learn how to code with Scratch, 

you need to know where it came from and 

what each part of Scratch is. You wouldn’t 

be able to prepare a meal without knowing 

which ingredients you need! Here, you’ll learn 

what interfaces, sprites, and blocks are and 

how they’re used to make awesome games 

for you and your friends!



You will be 
writing your code 
with blocks to 

make coding easy 
to learn.

131. The Basics of Scratch

Scratch’s Beginnings
Scratch was originally created in 2003 by Mitchel Resnick and 
Seymour Papert at MIT Media Lab’s Lifelong Kindergarten 
research group. They wanted to help children of all backgrounds 
“to find and follow their own passions, to explore and 
experiment with new ideas, to develop and deliver their own 
voices.” By 2007, their new program was ready, and Scratch 1.0 
was released.

To make it easy for kids to learn, Dr. Resnick and Dr. Papert 
decided to make it a visual programming language (VPL). This 
means you write your code with blocks instead of letters and 
numbers. This block-coding style is a great beginner’s coding 
language because you can experiment with the code and try 
different combinations with the blocks. 

Since all the blocks always do exactly what they’re told, it’s 
tough to write code that doesn’t work at all. But be careful! 
It’s still very easy to create code that doesn’t do what you expect 
it to do.

Scratch 2.0 
Interface
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The Different Parts of Scratch
Now that you know where Scratch comes from, let’s learn about 
the modern version of Scratch. There are seven different elements 
to Scratch that you need to know to get good at coding: the 
interface, the sprites, the stage, the blocks, the costumes, the 
backdrops, and the sounds. Let’s jump in!

Interface
When you use a program like Scratch, what you see when you 

go to the website is called its interface. The interface for Scratch 
will change a little bit over time as new features are made by the 
Scratch team. This is what the interface for the current version of 
Scratch looks like. There are three main areas of the interface. 
The sprite area in the bottom right is for adding different 
characters and objects to your game. The Scratch workspace area 
is where you’ll create your code, adjust costumes, and make any 
other changes in Scratch. And the stage is where you play your 
game! The areas won’t have these borders in the actual program. 
This just helps highlight each separate area so you can see each 
one more easily. A good understanding of how these work 
together will help you create your projects in no time!

FACT

Interface

The interface controls 
how a program looks on 
the screen. A program 
like Scratch has many 
coding options you can 
click on to do different 
things.

Scratch 3.0 
Interface

Workspace Area: 
Code, Costumes, 
and Sounds

Sprite 
Area

Stage



I’m a sprite!

151. The Basics of Scratch

Sprites
Imagine a game without any characters or objects. That 

would just be a blank screen! You need something on the 
screen to have some fun. In Scratch you can add these different 
characters or objects to your projects—things like a cartoon 
character walking around, flying balls or meteors, and even 
objects in the background like a swaying tree or setting sunset. 
Scratch calls these characters and objects sprites.

Each sprite is separate from all of the other sprites and 
backgrounds. That means that controlling one sprite won’t affect 
anything else on the stage. Programmers and game designers 
have to write their code this way or else a sprite could leave little 
pieces of itself behind when it touches another sprite.

Scratch doesn’t stop you from making as many sprites as you 
want, but be careful. While more sprites seem like they would be 
more fun, having too many can make it hard to play your game. 
When you move a few sprites around on the screen, everything 
will work smoothly on almost any computer. But if you have a lot 
of sprites going at once, it can be hard for your computer to keep 
track of everything and it will slow everything down. No one 
wants a glitchy game, so make sure you’re not using too many 
sprites, usually no more than ten to twenty.

QUEST ION

I still can't see my 
sprite on the stage. 
Where is it? 

Try selecting your sprite 
and making it visible by 
clicking the eye button. 
If you still can’t see it, 
make sure x and y are 
both 0. That will put it in 
the center of the stage. 
Finally, make sure its 
size is 100 so it’s not too 
small to see.

FACT

Sprites first came into 
existence in 1979 with 
the game Galaxian by 
Namco.
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�SPRITE AREA
The sprite area is where you can see and change all of the 

different sprites you’re using in your project.
See the different boxes at the top of the sprite area? Here 

you can change things like the sprite’s name, size, and location 
(using the x and y boxes—you’ll learn more about what these 
mean in Chapter 2), as well as whether you can see the sprite or 
not and which way it is facing.

The sprite area is also where you add sprites to your project. 
There are four ways to add a new sprite: you can choose one, you 
can paint one of your own, you can use a random sprite, or you 
can load a picture you have saved on your computer. 

You can even add text as a sprite! Make sure you change the 
font size instead of trying to expand or shrink the text. That will 
make sure the text is easy to read and not fuzzy.

Sprite1

DirectionSize 90

x y

100

Sprite Sprite1 0 0

90

Sprite 
Area

Upload

Surprise

Paint

Choose a Sprite

Adding Sprites
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�BITMAPS AND VECTORS
Now that you know how to get your sprites, you need to 

know about the two different types of sprites: bitmaps and 
vectors. Bitmap sprites are drawn with pixels, which are tiny, tiny 
dots on the screen. Everything that you see on the screen is made 
up of pixels. You can see this if you zoom in really closely to a 
bitmap sprite.

ESS E NT I A L

When the computer 
saves a picture by pixels, 
it is creating a bitmap 
image by remembering 
every tiny dot (known 
as a pixel) that it is 
made of.

Bitmap Sprite
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The other type of sprite is a vector sprite. To draw a vector 
sprite, the computer doesn’t remember every pixel like in a 
bitmap. It instead remembers the different lines and shapes that 
are drawn! For example, when you draw a bitmap line, the 
computer remembers that as a long string of pixels. A vector line 
would be remembered simply as a line. For more complex shapes, 
vector sprites remember more spots along a path to draw any 
curved lines. This helps the edges of vector sprites stay smooth 
when you zoom in, unlike with bitmap sprites.

Vector Sprite

FACT

Vector Image

When the computer 
saves a picture by 
how it was drawn (by 
remembering each 
part that was drawn 
separately, such as a 
circle or line, instead 
of the separate dots or 
pixels that it is made of), 
it is creating a vector 
image.



Usually photos 
or pictures are 

bitmaps, and hand-
drawn cartoonlike 

characters 
are vectors.

191. The Basics of Scratch

When you go to draw or edit a sprite in the Costumes tab, 
you’ll see a big blue button that says either Convert to Bitmap or 
Convert to Vector so you can choose what type of sprite you 
want. Be careful though! When you switch your sprite from a 
vector to a bitmap, the computer will forget how everything was 
originally drawn and the sprite won’t come back if you switch 
back to vector mode.

There are a few differences between bitmap sprites and 
vector sprites that will help you decide which one you should 
use. Bitmap sprites usually have better color and shading since 
each pixel can be just the right color it needs to be. But they can 
be a little more difficult to change once you’ve drawn them. 
If you might need to edit the sprite after you’ve drawn it, it’s 
better to use a vector sprite, which makes changing things really 
easy. Usually photos or pictures are bitmaps, and hand-drawn 
cartoonlike characters are vectors.

Convert to Vector

10Fill

apple

Code Costumes Sounds

apple
62 x 63

1

FACT

Pixel

Pixels are the dots your 
computer can draw to 
the screen. The number 
of pixels on your 
computer screen is called 
your resolution.

Costumes Tab
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The Stage
The stage is where your finished project is shown. The stage 

can have different backdrops and all of the sprites you add. If you 
add more than one backdrop, you can choose to switch between 
them using code blocks. You will learn more about that in 
Chapter 3. Using a backdrop can be a nice way to add some style 
to your project without getting in the way of your sprites.  

You’ll also see a green flag and a red stop sign in the upper 
left corner of the stage. You can start or stop your project using 
these simple icons.

ESS E NT I A L

Backdrops are always 
bitmap images, and you 
can edit them or create 
your own the same way 
you do with sprites.

Stage

Start

Stop

Mini-Mode View

Default View

Zoom  
(Player Mode)  

View



You tell  
your sprites  

what to do by 
combining blocks 

together.

211. The Basics of Scratch

The stage also has three buttons in the top right corner.

•	 The first button puts the stage into mini-mode. If you have 
a lot of blocks and you want to see more of them at once, 
you can use this button to make more room. 

•	 The second button is the default view of the stage. It should 
be what you see when you first start a new project. 

•	 The last button is the zoom (also known as the player mode) 
button. It doesn’t quite expand to full-screen mode, just to 
the full size of the window that Scratch is in. It hides the 
other areas of Scratch, so you won’t see the workspace or 
sprite areas. This is useful when you just want to play the 
project. 

Blocks
Just adding sprites onto the stage doesn’t seem very fun. You 

need them to do something! You tell your sprites what to do by 
combining blocks together. This is known as the script or code.

Each block has a different type and color that always match. 
For example, all Motion blocks are going to be blue and all of 
the Looks blocks are going to be purple. If you see a block in an 
example from this book but can’t find it, go to whichever section 
matches the block’s color and look there!

If you are looking for some more help or tutorials, click the 
Tutorials tab above the Workspace Area to get to the How-Tos 
screen. From here you can learn how to do a lot of different 
things, like adding a sprite or making your sprites change size.

ALE RT

If your project uses the 
mouse a lot, you should 
test it in the zoom 
(player mode) view to 
make sure it works right.

FACT

Active

Active means Scratch is 
currently working on 
that set of blocks. When 
your script is active, 
you’ll see a yellow glow 
around it.
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�ADDING BLOCKS INSIDE OTHER BLOCKS
The real power of Scratch comes from combining blocks 

together. Wherever you see a white oval in a block, other 
rounded blocks can be placed inside, and when you see a darker 
hexagon, a hexagon-shaped block can be put there.

It’s also possible to add circular blocks in places you might not 
expect. Many blocks have a drop-down menu that opens up a list 
of options to choose from when you click on it. For example, the 
“point toward _______” block, which you’ll learn more about in 
Chapter 2, will let you choose the mouse pointer or any of the 
other sprites to point toward.

wait until

when clicked

forever

set size to loudness %

key space pressed?

mouse-pointer

Abby

Bat2

point toward mouse-pointer

ALE RT

In many cases, you 
can even add circular 
blocks to the white 
oval space that have 
different options than 
those listed. This isn’t 
something you’re likely 
to need very often, but 
it can be a lifesaver with 
some of the advanced 
blocks you’ll see later in 
the book.



not all of 
the blocks that 
work for sprites 

work for the
background.
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Not all drop-down selection blocks allow you to add another 
block inside for the selection. You can usually tell by looking at 
what shape the menu is. For example, the “when I receive _______” block has a rectangular area where you pick the option. 
There are no rectangle blocks in Scratch, so in this case you can’t 
put another block inside it. You can only choose from the options 
already listed. After all, you can’t fit a round peg into a square 
hole!

Other Conditional blocks allow only long hexagon-shaped 
blocks to be added to them, which we’ll learn about in Chapter 7. 
An example of these blocks is the “if/then” block like this one.

�BACKDROPS VERSUS SPRITES
Sprites aren’t the only things you can add blocks to. You can 

also add them to your background. However, not all of the blocks 
that work for sprites work for the background. This is because 
what you can do to a backdrop is not quite the same as what 
you can have a sprite do. For example, a sprite can be told to say 
something with a speech bubble. It wouldn’t make sense for a 
backdrop to be told to say something. Where would the speech 
bubble go?

when I receive message1

thenif touching color ?

ESS E NT I A L

What if you need to 
get rid of some blocks? 
If you right-click on a 
block, you can select to 
delete the block or drag 
it off to the left of the 
blocks area.



You can put as 
many blocks as 
you like inside 
the C area.
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�BLOCK TYPES
Scratch groups blocks together by the type of action they 

create. Here are the different types of blocks and what they do.

•	 Motion blocks are dark blue and control where a sprite goes.
•	 Looks blocks are purple and can switch the backdrop or 

the costume for sprites. They can also make the sprite say 
something or even make it disappear! 

•	 Sound blocks are a purplish-pink and let your project play 
fun noises.

•	 Events blocks are yellow and can send messages between 
sprites.

•	 Control blocks are light orange and control what other 
blocks do rather than the sprite, like make the block repeat 
itself or stop the script.

•	 Sensing blocks are light blue and sense things like if the 
sprite touches a certain color or if a key is pressed. 

•	 Operators blocks are green and let you combine things 
together or do math.

•	 Variables blocks are dark orange and let you create special 
blocks that can remember a number or a word.

•	 My blocks are red and there are no presets. This is where you 
can make your very own blocks!

There are more blocks in the Extensions section, like Pen 
blocks and Music blocks, which you’ll learn about later. But you 
probably won’t use those as often as the nine types of blocks 
previously described. 

�BLOCK SHAPES
Hat blocks are used to start your code. Without a Hat block, 

any blocks you add won’t do anything because nothing will tell 
them when to start!

ESS E NT I A L

There are six different 
types of block shapes: 
Hat, Stack, Reporter, 
Condition, C, and End 
blocks.
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Stack blocks can have blocks connected at the top or bottom. 
Use these to make your sprite do things or change in some way.

Reporter blocks are oval-shaped, and they tell you about other 
things in your project. For example, they can answer questions like 
“Where is the mouse?” or “What time is it?” These Reporter blocks 
have to be added to other blocks with oval cutouts to work.

Condition blocks are shaped like a hexagon. They are a 
special type of Reporter block that only say “yes” or “no.” For 
example, one Condition block asks, “Is the mouse clicked right 
now?” Another asks, “Is 2 less than 4?” These special Reporter 
blocks can be added to other blocks that have hexagonal cutouts.

C blocks are for adding other blocks inside the C area. You 
can put as many blocks as you like inside the C area! They can 
make the blocks inside repeat themselves or check if other things 
are happening.

End blocks, or Cap blocks, can’t have anything connected 
under them. They are used to stop your code.
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Costumes
If the sprites always looked exactly the same, that would be 

pretty boring. Luckily, the creators of Scratch thought of that and 
gave the sprites different costumes! The costumes all look pretty 
close to each other, but there’s a good reason for that. Many of 
the costumes were created so you can make it look like your 
sprites are moving, like in a flip-book. For example, here are the 
four costumes that come with the Casey sprite character. 

You can make it look like he’s waving up and down by 
switching between the top two costumes, or you can make it look 
like he’s dancing by switching between the bottom right and one 
of the other costumes. 

You can find different costumes on the Costumes tab in the 
top left of the workspace area. If you click on Choose a Costume, 
you can choose a new costume for the sprite. You can also draw 
your own costumes, get a surprise costume, load other images 
you already have, or take a picture with a camera.

It’s important to try to understand the difference between 
costumes and sprites. The costume is a part of the sprite, like the 
direction or location. You can change the costume of the sprite 
without deleting the previous costume. Each sprite can have a lot of 
different costumes, but it will show only one at a time. It’s up to you 
to control which costume the sprite will show at any point in time.

Casey’s Four 
Costumes
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Backdrops
Take a look at your stage right now. It’s pretty lame, right? It’s 

just the Scratch cat, not very exciting. Well, good news! You can add 
backdrops to make it more exciting. And you don’t have to stop at 
just one backdrop. Your project can have multiple ones.

You add a backdrop the same way as adding a sprite and with the 
four same options. You can choose a backdrop the Scratch creators 
already made, draw one yourself, or load one from your computer. 
You can also choose a surprise backdrop, which will choose a random 
one that’s already been created. 

Backdrops are not the same as sprites. You cannot move 
backdrops around on the screen like you can with sprites. It’s 
possible to make it so your sprite will detect if it’s touching a color 
that is in your backdrop, but that’s not the same as detecting if two 
sprites are touching. For instance, you could make a maze where 
the maze is actually a sprite, not the background. This way, you can 
detect if a sprite touches the maze more easily. If your maze is a 
backdrop, you’d have to have your sprite detect a specific color, 
which won’t work in some cases.

Direction

Stage

Backdrops

3

Choose a Backdrop

yx y

Backdrop Button 
Choices

Choose a Backdrop

Paint

Surprise

Upload Backdrop

ESS E NT I A L

There are a number 
of fun ways you can 
use backdrops in your 
projects. You can 
switch between two 
different backdrops to 
create some really cool 
background effects, or 
you can have a different 
backdrop for different 
levels of a game! 
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Sounds
You can make your Scratch projects a lot more fun by adding 

sound effects to them. Just like you can use a sprite that’s already 
made, draw your own, or upload one, the Sounds section of 
Scratch lets you select from the hundreds of options already 
made, record your own sound using your microphone, choose a 
randomly selected sound, or upload a sound from a file.

Once you’ve chosen your sound, you can change it to fit your 
project. You can make it louder or softer. You can make it go 
faster or slower. You can make it sound like it has an echo or play 
the sound backward. You can even make it sound like a robot 
made the noise! You can make whatever sound best fits your 
specific project.

Let’s Get Started!
Now that you know a little bit about the different parts of 
Scratch, it’s time to dive in and learn more about all the different 
programming blocks and how they can bring your project to life. 
Each chapter will teach you a little bit more about the different 
types of blocks and how you can use them to make some really 
fun games. Let’s go!

Back Choose a Sound

A Base A Elec Base A Electric Guitar A Elec Piano A Guitar

A Minor Uk... A Piano A Sax A Trombone A Trumpet

Afro String Alert Alien Creak1 Alien Creak2 B Base

Search All Animal Effects Loops Notes Space Sports VoicePercussion

Sound Effects 
Section
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How many games do you play where you don’t 

move at all? Not too many, right? So if you 

want to create something fun and enjoyable to 

play, you should get your sprites moving too! 

Some sprites can move randomly all around the 

screen, but most should move only in certain 

ways. If you’re playing a game where your 

sprite has to jump over walls, you wouldn’t use 

a bird. It would just fly over everything! In this 

chapter, you’ll learn all about the sprites and 

the different ways you can make them move.
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Setting Up Your Sprites
Everything needs a place to live. Sprites live on the stage! The 
stage is the space where sprites can move around. This space is 
two-dimensional, which means they can move only left or right 
and up or down. There are three things that tell a sprite where it 
is on the stage: the x variable, the y variable, and the direction. 
Before you get to make your sprites dance around the stage, you 
have to understand what each of these things means. 

X and Y Coordinates
Each sprite has a specific x and y variable that tells you its 

location. A variable represents a number that you don’t know the 
exact value of or might change over time. An example of this 
might be how many friends you have. Someone you know might 
have five friends while someone else might have dozens of 
friends. The number of friends changes depending on who you’re 
talking about. For Scratch, the sprite’s location is a variable 
because it can change depending on where it is on the stage.

FACT

Two-Dimensional

Two-dimensional is also 
known as 2-D. Things in 
2-D are flat, without any 
depth to them. They can 
move only left, right, up, 
and down.

QUEST ION

What Are Coordinates?

Coordinates are two numbers, the x 
variable and the y variable, we use to 
represent a position on the stage. The 
first number (the x value) is how far 
to the left or right the position is from 
the center, which is always zero. The 
second number (the y value) is how 
far to the top or bottom the position 
is from the center.

In this example, the x is the 
orange horizontal direction and 
goes from –240 on the left to 240 on 
the right. The y is the blue vertical 
direction and ranges from –180 at the 
bottom to 180 at the top.

X(X:0, Y:0)

(X:0, Y:-180)

-100

-100

-100
-200

200
100

(X:0, Y:180)Y

X

(X:240, Y:0)(X:-240, Y:0) (X:240, Y:0)
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Where a sprite is on the stage from left to right, which we call 
the horizontal, is controlled by the x variable, and where it is 
from the top to the bottom, known as the vertical, is controlled 
by the y variable. So when a sprite moves to the left, for example, 
its x variable would change, and when it moves up, its y variable 
would change.

Which Way Did It Go?
A great way to think about direction is to picture the stage as a 
large piece of white paper. Lay it down flat and picture yourself 
standing on it. If you are told to turn clockwise (to the right) or 
counterclockwise (to the left), you can picture where you will 
now be facing. In this way, you can picture the directions for your 
sprites to turn as well. Just like each sprite has an x and y variable 
to tell you where the sprite is, it also has its own direction variable. 

When you use a block to move a sprite, it will move in 
whatever direction it’s currently facing. Because of this, you 
should understand what the numbers for the direction mean. The 
direction of your sprite is like a circle. When it’s facing straight up, 
its number is 0. As the numbers get larger, the sprite spins around 
in the circle going clockwise until it’s facing straight down. 
When it’s facing straight down, its number is 180. If you want it 
to face exactly halfway between up and down, you just use the 
number that’s halfway between 0 and 180: 90. If you want it to 
turn around and face to the left, you use the same numbers but 
make them negative. So 90 and –90 both are halfway between 0 
and 180, just facing in exactly 
opposite directions!

If you use the “point in 
direction _______” block and 
click on the number, you get 
a helpful circle with an arrow to let 
you set which direction you want. 
Dragging the arrow around the circle 
will let you see what the numbers are 
for the different directions. Some of 
the numbers for the directions are also 
shown here.

FACT

Horizontal

Horizontal means from 
left to right or right 
to left, just like the 
horizon.

Vertical

Vertical means to go up 
and down.

ESS E NT I A L

Scratch treats direction 
the same way a compass 
works, with north 
being 0°. This system 
allows Scratch to mirror 
movement in the left/
right direction if you 
negate the current 
direction (changing 
the sign of direction 
between negative and 
positive values).

point in direction 45

0

- 45

- 135
-180 & 180

135

45



332. Motion

These won’t appear on your screen but they give you a rough 
idea of about where they will be. You can also set the direction 
value directly in the sprite area as well.

Movin’ and Groovin’
Now that you know what x and y variables are, you can use them 
to make your sprite move! There are different ways for your sprite 
to move across the stage. Do you want your sprite to move immedi-
ately to the new location or watch it glide there? How you want the 
sprite to move will help you decide which block you should use.

Change, Set, and Go to Location
To move a sprite immediately to a new location, you can 

either change or set its x or y variables using the “change x by _______” block or “set x to _______” block.
The change option will move the distance you put in while the 

set option will teleport the sprite to a brand-new spot. Whichever 
block you choose, the sprite will instantly appear in its new location.

Take a look at the dogs. The first dog was told to “change 
x by 200,” and the second dog was told to “set x to 200.” Our 
second dog teleports (meaning it disappears and instantly 
reappears somewhere else) much farther across the screen to 
where its x value will be 200 (remember x can be any number 
between –240 to the left and 240 to the right). The first dog 
teleports by a distance of 200 instead. 

change x by 200

set x to 200

Change Block 
Effects

ESS E NT I A L

Think of “change x by _______” as being the 
same as “move _______ 
steps” and “set x to _______” as meaning “go 
to _______.”
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Just like “set x to _______” will move the sprite to a specific 
spot horizontally and “change x by _______” will move it 
horizontally for a specific distance, “set y to _______” will move a 
sprite to a specific spot vertically and “change y by _______” will 
move it vertically by that number of steps. There’s even a block 
that will set both x and y at the same time! “Go to x: _______ y: _______” is the perfect shortcut to using both “set x to _______” 
and “set y to _______” in one step.

“Go to _______” is another shortcut block that you can use to 
move a sprite to new locations. It has several options. The first 
option is “random position.” This will move the sprite somewhere 
else on the stage. The second option is “mouse-pointer.” This 
moves the sprite wherever the mouse is when this block is run. 
When you want someone playing your project to use the mouse 
to point to click on some of your sprites on the stage, you can 
make a sprite a crosshair and have it follow wherever the mouse 
is. There are also options for each of the other sprites you have 
on the stage. These will move your current sprite to the selected 
sprite when the block runs.

Gliding
The sprites don’t have to just teleport from one spot to the 

next. You can watch them move too! Use the “glide _______ secs 
to x: _______ y: _______” block to make your sprite move from one 
spot to another in a certain number of seconds. The sprite will 
end up in the same spot as if you used “go to x: _______ y: _______,” but it shows the sprite moving to the new location and 
lets you control how much time it takes to get there.

when clicked

go to x: -150 130y:

ESS E NT I A L

“Go to _______” is a 
great option when 
you have an enemy or 
monster that you want 
to teleport around on 
the stage.

Gliding

ALE RT

Repeating the “move _______ steps” block ends 
up looking exactly like 
“glide _______ secs to x: _______ y: _______,” but 
the animation might 
not be as smooth as you 
want. You should use the 
glide feature when you 
want a smooth timed 
animation.
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Time to Go Home
Have you ever heard the phrase, “There’s no place like 

home”? Well, this is also true for Scratch! Every time a project 
starts, sprites should start from their home too. That way your 
sprites will behave the same every time you run your project, with 
sprites always starting at the same spot and facing in the same 
direction. It’s often best to set your sprite’s location and direction 
right after your Hat block.

Move the Sprite
The “move _______ steps” block lets the sprite walk in 

whatever direction it’s facing. If your sprite is facing to the right 
and moves ten steps, its x coordinate will go up by ten. If the 
sprite’s facing straight up and it moves ten steps, its y coordinate 
will go up by ten.

when clicked

go to x: y:0 0

point in direction 90

FACT

Steps

Steps are the movements 
of a sprite on the stage. 
Any changes to x or y (or 
both) can be counted in 
steps.

move steps
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Moving with Direction
Up until now the blocks for movement have just been moving the 
sprite in whatever direction it was facing. Since direction is also 
a variable, you can change the direction a sprite is facing before 
telling it to move.

Set Sprite Direction
If you know exactly which direction you want your sprite to 

go, use the “point in direction _______” block. As you saw previ-
ously, this block uses numbers to change the direction of the 
sprite, anywhere from –180 to 180.

Other times you may want to change the direction of your 
sprite only a little bit. The “turn   _______ degrees” and “turn 

  _______ degrees” blocks change the direction of the sprite in 
either a clockwise or counterclockwise direction. For example, you 
might use these blocks for steering a car to the left or right when 
someone playing your game presses the left or right arrow keys.

point in direction 180

turn 15 degrees

turn 15 degrees

you can change 
the direction 
a sprite is 

facing before 
telling it 

to move.
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The last block for changing the direction of your sprite is the 
“point toward _______” block. This immediately changes the 
direction of the sprite toward something else on the stage. There 
is always at least one choice for this block. “Mouse-pointer” will 
point your sprite toward the location of the mouse while the 
code is running. You might use this to have a sprite follow the 
mouse around on the stage. 

Set Rotation Style
Sometimes you might want your sprite to move around the 

screen in different directions, but you don’t want it to face that 
way. For example, you might want it to be looking to the left but 
move up. You can do this by changing its rotation style. You set 
the rotation style for each sprite with the “set rotation style _______” block.

mouse-pointer

Abby

Bat2

point toward mouse-pointer

ALE RT

If you have more than 
one sprite, you can also 
choose to have one 
sprite always point in the 
direction of a different 
one.

set rotation style left right

left-right

don’t rotate

all around
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Setting “set rotation style all around” tells the sprite it can 
freely face in whichever direction you tell it. Take a look at the 
next example using the “all around” rotation style. You can see 
that each time the sprite moves, it faces a new direction.

If you set the rotation style to “left-right,” the sprite can face only 
left or right. In this case, when a sprite’s direction is even slightly 
toward the left or the right, it will also face completely to the left 
(–90°) or right (90°). If you look at the following example, you’ll notice 
that the script is exactly the same as the previous one except the rota-
tion style is changed. See how the sprite faces only to the left or right 
instead of in whichever direction like in the previous example?

when clicked

set rotation style

repeat

erase all

stamp

8

move 80 steps

turn 45 degrees

all around

when clicked

set rotation style

repeat

erase all

stamp

8

move 80 steps

turn 45 degrees

all around

left-rightwhen clicked

set rotation style

repeat

erase all

stamp

8

move 80 steps

turn 45 degrees

left-right

left-rightwhen clicked

set rotation style

repeat

erase all

stamp

8

move 80 steps

turn 45 degrees

left-right
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“Don’t rotate,” the last setting, stops a sprite from turning at 
all! It doesn’t matter what the direction is set to, the sprite will 
always face to the right.

In all these examples though, you can see the sprite  
moves to exactly the same location each time. When a sprite 
moves in its current direction with a “move _______ steps” block, 
it will still move in the direction set, regardless of its rotation 
style.

Bounce Around
The “move _______ steps” block is great, but what happens 

when you get to the edge of the stage? By itself, it will just get 
stuck at the edge of the stage! That’s why you need the “if on 
edge, bounce” block. If one of the blocks makes your sprite touch 
the wall and your next block is “if on edge, bounce,” it will make 
your sprite change directions as if it has bounced off that edge.

when clicked

set rotation style

repeat

erase all

stamp

8

move 80 steps

turn 45 degrees

don’t rotate

when clicked

set rotation style

repeat

erase all

stamp

8

move 80 steps

turn 45 degrees

don’t rotate

QUEST ION

Why doesn't my 
sprite point in the 
direction I set? Why 
does it go upside 
down sometimes?

If your sprite is upside 
down, you might have 
the rotation style set 
to “all-around” when 
you want it to be “left-
right.” Setting it to “left-
right” will make sure 
the sprite stays upright 
and just turns the other 
way while “all-around” 
will make the sprite spin 
in circles.

if on edge, bounce
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Motion Variables
If you look at the bottom of the set of motion blocks, you’ll 

see three oval-shaped blocks. These are the sprite’s motion 
variables.

Each of these has a checkbox next to it to display its value on 
the stage.

There are times when you will need to use these variables in 
your blocks of code. For example, perhaps you have a game that 
has a ball bouncing off a paddle at the bottom of the screen. 
To see if the player has missed the ball, you might check if the 
“y position” variable for the ball is less than the “y position” 
variable for the top of the paddle. You’ll have to use more 
advanced blocks for something like this, but you’ll learn about 
those a little later in the book.

Now that you know all about how to get your sprites moving, 
let’s use it to have some fun! For this activity, you are going to 
visit some characters in the ocean. 

ALE RT

The bottom of the 
screen is –180, so if you 
check if the “y position” 
is less than, say –160, 
it will usually work to 
detect that the player 
has missed the ball.

x position

y position

direction

Toucan: x position -151

Toucan: y position 37

Toucan: direction 90
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Activity ★☆☆Visiting Friends
EASY

1. Choose a Fun Backdrop
Let’s start a new project. In this example you don’t need Scratch 
Cat (added automatically), so go ahead and click the little x in the 
sprite area to remove it.

Remember when we showed how to choose a backdrop? Pick 
a backdrop for your project now. For the ocean visit, you might 
choose one like this one.

DirectionSize 90

x y

100

Sprite Sprite1 0 0

90

Sprite1

ESS E NT I A L

Don’t just follow the 
directions for the 
activity! You can change 
any of the sprites to ones 
you like, use a different 
background, and even 
change what the speech 
bubbles say and where 
your sprite will visit!

Sprite 
Deletion

Underwater 
Backdrop
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2. Set Things Up
Any good Scratch project needs some sprites, right? Add in a 
main sprite that will move around the screen and a few others for 
the main sprite to visit on his or her trip around the ocean.

Drag each of the sprites where you want them to be for their 
starting positions. Some of your sprites might be facing the 
wrong direction or be too big or too small. You can adjust them 
by setting their size and direction in the sprite area. For example, 
the shark in this example has been set to 50 percent of its normal 
size and has its direction set to –90, or pointing to the left.

Added Sprites

Crab

DirectionSizeShow 90

x y

50

Sprite Shark 164 55

- 90

Frog Diver1 Shark

ESS E NT I A L

Did you notice that the 
“go to x: _______ y: _______” block was 
already filled in with 
some numbers for the x 
and y? It always uses the 
numbers of where the 
sprite is when you first 
grab the “go to x: _______ y: _______” block. 
This is a great way to 
save time to move sprites 
around to specific 
locations.

go to x: y:200 -91

random positiongo to

Sprite Area
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To avoid having your sprites go upside down though, you’ll 
also need to set the rotation style to “left-right.” Remember how 
to do that? The diver is going to move around for this project, 
so you need to first add a block of code to tell him where you 
want him to start from each time. Drag out the “when green 
flag clicked” from the Events blocks section and then grab a 
“go to x: _______ y: _______” block and connect them together.

3. Visit Friends
This is a fun picture, but we want to get our main sprite moving 
around more and visiting his friends. To do that, drag your main 
sprite (in this example, it’s the diver) to the next location you want 
him to move to and then grab a “glide _______ secs to x: _______ y: _______” block. It will be set to the coordinates for the new 
location automatically for you. In this example, it also changes the 
glide time to two seconds so the diver doesn’t move too quickly.

Now have your main sprite say “hi” to his first visitor. You’ll 
get to explore the Looks blocks more in the next chapter, but you 
can use the “say _______ for _______ seconds” block here to make 
this project more fun.

when clicked

set rotation style left-right

when clicked

go to x: -150 130y:

glide 2 -150 -130secs to x: y:

Repositioned 
Sprite

when clicked

go to x: -150 130y:

say Hi, Froggy! 2for seconds

glide 2 -150 -130secs to x: y:
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Now move on to visiting the next friend. You have to first 
move the diver up above the frog so he doesn’t just swim right 
through it to get to the crab. Moving the diver above the frog 
and adding the next “glide” block will look like this.

Sprite 
Moving Up

when clicked

go to x: -150 130y:

glide 1 -91 -81secs to x: y:

glide 2 -150 -130secs to x: y:

say Hi, Froggy! 2for seconds
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Then move the diver across to visit the crab by dragging out 
another “glide” block and “say” block. It will look like this.

Hi, Mr. Crab!

when clicked

go to x: -150 130y:

say Hi, Mr. Crab! 2for seconds

glide 1 -91 -81secs to x: y:

glide 2 -150 -130secs to x: y:

glide 1 68 -69secs to x: y:

say Hi, Froggy! 2for seconds

Sprite Gliding 
and Speaking 
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For the final steps the diver is going to visit the shark, but he 
gets scared when he sees him! He’ll want to swim away to a random 
location anywhere on the stage, hopefully away from the shark!

when clicked

go to x: -150 130y:

say

say

Hi, Mr. Crab! 2for seconds

glide 1 -91 -81secs to x: y:

glide 2 -150 -130secs to x: y:

glide 1 68 -69secs to x: y:

glide 1 32 42secs to x: y:

Oh no, a shark! Time to escape! 2for seconds

glide 1 secs to random position

say Hi, Froggy! 2for seconds

say

Oh no, a shark! 
Time to escape!

Final Steps

ALE RT

Now you can go ahead 
and create your own 
story. If you pick a space 
backdrop, you might like 
to have your main sprite 
visit some scary aliens, 
or maybe you want your 
main sprite to visit some 
animals at the zoo. Use 
your imagination and 
have fun!
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Think about what you look like. Do you always 

look exactly the same every single day? No, 

you wear different clothes every day and 

get different haircuts and things like that. In 

Scratch you can make changes to how things 

look as well. The Looks blocks allow you to 

change backdrops, costumes, colors, what 

sprites are saying, and more. If you want to 

get your sprite looking great, you’ll want to 

find out how to give it just the right touch-ups. 

Let’s learn about some of the different blocks 

that can change what your game looks like.
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Costumes
You learned a little bit about costumes back in Chapter 1 and how to 
change them using the Costumes tab. Now we’re going to learn how 
to use the blocks to change costumes while the script is running. 

Each sprite has one or more costumes. Each costume is a 
different image. If you click on a sprite and then click on the 
Costumes tab near the top of the screen, you will see all of the 
costumes for that sprite.

Convert to Vector

4Fill Outline

toucan-e

Group

Copy Paste Flip Horizontal Flip Vertical

Ungroup Forward Backward Front Back

Costume

Code Costumes Sounds

1

Toucan-b
100 x 120

Toucan-a
128 x 75

2

Toucan-c
152 x 90

3

Costume Choices 
For This Sprite

switch costume to costume1

next costume

numbercostume

Costumes Tab

FACT

Costume

The costume is the 
picture or image that 
a sprite displays with. 
Set a sprite to a specific 
costume to have it 
display that image on 
the stage.



Each costume has 
a number and 

a name. 
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Each costume has a number and a name. These are two of a 
sprite’s Looks variables. Each sprite has its own separate costume 
number and name variables since each sprite might have a 
different costume. 

You might be wondering when you would use these variables. 
Good question. Here’s an example. Does your sprite have special 
powers in your game? Perhaps it can power up and get stronger 
with a different costume. You can have the game check the 
costume name or number to see if it can defeat certain enemies.

You can click on the first, second, or third costume here 
to change which costume the toucan will show on the stage. 
But what if you want to change the costume in the middle of 
a game? You can’t have the player stop the game, choose a 
different costume, then start the game again!

One way you can change the costume using blocks is with 
the “switch costume to _______” block. This lets you switch the 
costume to whichever one you want. You can go from the second 
costume to the third costume and back again (skipping the first 
one) so it looks like the toucan is flying! If you don’t want the 
costumes to switch in a specific order, you can use the “next 
costume” block. This will simply change the costume to the next 
one in line instead of going to one you choose.

number
name

numbercostume
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Backdrops
Just like with your sprites’ costumes, you can have quite a few 
backdrops too! You even can change them the same way you 
change your sprites’ costumes. If you go to the Costumes tab after 
clicking on the stage workspace, you’ll see all of the backdrops 
you’ve chosen for your project so far and can switch which one 
you want. And just like you can switch your sprites’ costumes 
with the “switch costume to _______” or “next costume” 
blocks, you can choose your backdrop with the “switch 
backdrop to _______” block or switch to the next one with the 
“next backdrop” block. You can also use the “switch backdrop 
to _______” block to go back to the last backdrop or use a 
random backdrop.

There is one more block that switches the 
backdrop that’s a little different from the rest: 
the “switch backdrop to _______ and wait” block. 
This block works with a block in the yellow Events 
blocks section called “when backdrop switches to _______.” The “switch backdrop to _______ and wait” block will 
change the backdrop and then wait for all of the codes that start 
with the “when backdrop switches to _______” block before it 
moves on to the next block. You’ll learn more about what “wait” 
means in Scratch in Chapter 5.

There’s one Looks variable you can use with backdrops: the 
“backdrop _______” block. Just like the “costumes _______” block, 
there are two options you can choose: 
number or name. When you click on 
this block, it will tell you either how 
many backdrops you have chosen 
(number) or what the name of the 
backdrop you’ve chosen is (name).

Take a look at this picture. If I used the 
“backdrop number” block, what would come 
up? What about if I changed it to “backdrop name” instead? 
If you said “two” for the first question and “Party” for the 
second, you’re right!

switch backdrop to backdrop1

next backdrop

backdrop1
next backdrop
previous backdrop
random backdrop

switch backdrop to and waitbackdrop 1

numberbackdrop

number
name

Jurassic
676 x 391

1

Party
505 x 382

2



52 3. Looks and Animation

Size
All of the sprites you can choose from Scratch are usually about 
the same size. But that doesn’t make sense, does it? An elephant 
and a doughnut aren’t the same size! Their sprites shouldn’t 
be either!

Well luckily, you can change the size of your sprites with 
both the “change size by _______” block and the “set size to _______ %” block. Just like the “change” and “set” blocks you 
saw in Chapter 2, these blocks either make the sprite grow by the 
number you put in the white oval or set the size to that number.

Be careful though. You can make a sprite only so large or small. 
You can’t make the sprite’s size zero or it will disappear! And you 
can’t make the sprite’s size too big or you won’t even be able to 
tell what it is! How large can you go? Once the size of the sprite 
is about twice the size of the stage, you can’t make it any bigger. 
Can you work out what size that would be? Usually it’s several 
thousand percent for most sprites. Don’t worry though. Setting it 
to the max still makes the sprite look ginormous! If you want to 
get the sprite back to its normal size, change the size to 100 (100 
percent). That’s considered the normal size for every sprite. 

Every sprite remembers its current size, and the last size of 
each sprite is also saved with your project. This means when you 
come back to work on it next time, each sprite will still be the 
same size. You can tell what size it is by looking at the sprite area 
and checking the number in the Size field. You can also show the 
size of the sprite in the top left corner of the stage by checking 
the box next to the “size” Looks variable.

Show and Hide
Sometimes you don’t want a sprite to appear right away in your 
game. That’s what the “show” and “hide” blocks are for! They 
will make a sprite appear or disappear!

Control when your sprites show up with these blocks. Maybe 
you don’t want a character in your game anymore, but it might 
come back. Maybe there’s an obstacle that your character needs 
to get by and once you get past it, it should disappear. 

change size by 10

set size to %100

size

show hide
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The “show” and “hide” blocks are great for that! Be careful 
though. Any other effects that you have going on with the sprite 
also disappear when you hide it. For example, if a sprite tries to 
say something, it will immediately disappear once it is hidden.

Sometimes you might have a sprite that doesn’t need to show 
up right away when your project starts. You can hide these sprites 
right after the green flag is clicked and show them when you 
want them to appear.

Say and Think
Even if you can see your sprite, it still can’t talk directly to you. 
But it can still say and think things! This is great for leaving 
messages to other kids playing your game or just to make your 
game a little more fun!

There are two different kinds of blocks that you can use: the 
“say _______” block or the “think _______” block. These blocks 
keep your speech or thought bubble up until another  
“say _______” or “think _______” block is played. This lets you 
make your sprite say or think different things as the game goes 
along! 

ESS E NT I A L

You can also add a 
“say _______” or “think _______” block with no 
text to make the speech 
or thought bubble go 
away.

This is a “say” bubble. This is a “think” bubble.

think Hmm...say Hello!
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If you want your speech or thought bubble to go away after a 
certain amount of time, you can use the “say _______ for _______ 
seconds” or “think _______ for _______ seconds” blocks. This 
means the blocks won’t move on to any following blocks until 
that amount of time has passed. Your bubble will show up for 
exactly that amount of time, and then it will go away.

A neat trick is to have your sprite speech bubble show up but 
to hide your sprite. Set its “ghost effect” to 100. You’ll learn more 
about this effect (and others!) a little later in the chapter. You 
might like to do this if you don’t want your character visible 
anymore but still want it to say something.

think forHmm... seconds2

say forHello! seconds2

when clicked

clear graphic effects

show

set effect to 100ghost

say Game Over!
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Create Some New Looks
What if you’ve looked at all of the costumes for a sprite and 
you’re still not happy with how it looks? Well, Scratch has a 
solution for you! You can use graphic effects to make your sprite 
look even more different!

There are a whole bunch of really cool effects that you can 
put on your sprite. You do this with the “change _______ effect by _______” and “set _______ effect to _______” blocks. If you want to 
get rid of all of the changes you’ve made, use the “clear graphic 
effects” block.

Let’s take a look at all of the effects you can create with 
these blocks.

color
fisheye
whirl
pixelate
mosaic
brightness
ghost

set effect to 10color

change effect by 25color

ALE RT

If your script changes a 
sprite’s graphic effects, 
it’s good practice to clear 
your graphic effects at 
the very start after a 
“green flag” block. This 
sets everything back to 
normal so your game 
always looks the same 
when it starts.

FACT

Graphic Effects

Graphic effects change 
how the entire sprite 
looks, even if you 
change its costume.

clear graphic effects
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Color
The first effect you can play with is changing the color of your 

sprite! You can change it to be pink or green or blue or purple or 
any color in between using this effect. If you want the color to 
change a lot, like going from yellow to dark blue, you should set 
the number in the block to be really high, up to 200. If you want 
it to only change a really tiny amount, like going from a light 
blue to a dark blue, use a really low number. Let’s take a look at 
Scratch Cat with its “color effect” set to 100.

Fisheye
This effect makes the middle of a sprite look really big and 

the outer part of the sprite look really small. The larger the 
number of the effect, the more of a “bubble” effect you’ll see 
from the sprite. Here’s what Scratch Cat looks like with the 
“fisheye effect” at 150.

Whirl
This effect makes it look like your sprite is all twisted up! 

It twists your sprite around a center point to make it look like 
it’s spinning around. This is what Scratch Cat looks like with the 
“whirl effect” set at 200, but you can use numbers much higher 
for even more whirl effect.

Pixelate
Pixelating your sprite makes it look fuzzier, like a 1980s video 

game. You can use this one if you don’t want people playing the 
game to know which sprite you’re using. Here’s the “pixelate 
effect” on Scratch Cat set to 20. Higher numbers will make it even 
fuzzier and harder to know who it is.

Mosaic
This effect lets you create many smaller copies of your sprite 

in the same space. Set the number higher for more copies to 
appear! Here’s what happens when you set the “mosaic effect” 
to 9.
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Brightness
Just like you change the brightness on your phone screen, you 

can also change the brightness of your sprite. The more you raise 
the brightness, the lighter and lighter it will get until everything 
is bright white! Let’s see what Scratch Cat looks like with a 
“brightness effect” of 50.

Ghost
This effect makes your sprite more transparent, which means 

you can see through it more easily, like a ghost! The higher the 
number you use, the easier it is to see through it, though it will 
still have the same colors. This is what a “ghost effect” of 50 looks 
like on Scratch Cat.

Combining Effects
You don’t have to have just one effect going at a time. You 

can use a couple of these blocks in a row to create some really 
cool effects. For example, if you want four blue Scratch Cats in a 
square to look fuzzy, you could use the “color effect” combined 
with the “mosaic effect” and the “pixelate effect.”

when clicked

clear graphic effects

set effect to 100100color

set effect to 10mosaic

set effect to 50pixelate

ESS E NT I A L

The “ghost effect” can 
also be used to “hide” 
your sprite without 
using the “hide” block. 
Why would you want 
to do this? Well, it can 
be useful if you want 
the “say” or “think” 
bubbles to show up but 
not your sprite. They 
won’t show if your sprite 
is hidden, but they will 
show if your sprite’s 
“ghost effect” is set 
to 100 (which makes it 
invisible).
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Animating Effects
By changing an effect rapidly, you can create animation-style 

effects. You can create an animated effect by repeating the 
“change _______ effect by _______” block. In the following 
example, if you hold down the space bar, it will change the 
sprite’s “pixelate effect” together with a “ghost effect.” This 
results in a slow pixelation and fade out of the sprite (see some of 
the different frames in the following diagram of what happens 
over time). Then you can click the green flag to reset it back to 
normal.

The blocks here animate the sprite to change its effect to 
“pixelate” combined with a disappearing effect using “ghost.”

when space key pressedwhen clicked

clear graphic effects change effect by 2pixelate

change effect by 2ghost
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Layers
Sometimes you might be looking for your sprite and not be able 
to find it. It might be hiding behind something else! You can 
bring it in front of everything else with the “go to _______ layer” 
block. That lets it cut in front of all the other sprites on the screen 
so you can be sure to see it.

If you want a sprite in front of some sprites but behind 
others, you can use the “go _______ _______ layers” block. This 
lets you move a sprite behind or in front of other sprites without 
sending it all the way to the front or back. Think of this like 
cutting in front of your friend in line for lunch. You would be 
going forward one layer in the line, and your friend would be 
going back one layer.

Let’s do an example with the Lion, Beachball, and Crab 
sprites. Can you tell which sprite is in the front layer and which is 
in the back?

If you said the Lion is in the front layer and the Crab is in the 
back, you’re right! 

Now if you tell the Beachball sprite to “go to front layer,” it 
will move the ball up. If you tell the Beachball sprite to “go 
backward 1 layer,” it will move the ball down. This is really useful 
if you want to hide a sprite behind another one.

go to layerfront

front

back

go layers1forward

forward

backward

FACT

Layer

When sprites are 
positioned on top of 
each other, they are 
arranged in layers. 
The layer for the sprite 
decides if that sprite is in 
front of or behind other 
sprites.
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Activity ★☆☆

3. Looks and Animation

EASY
Tell a Story!

In this activity, you are going to tell a story of two characters 
getting ready for a birthday party.

1. Choose Your Sprites
Add two sprites to the stage. You can pick any sprites you like, 
but consider choosing ones that have more than one costume. 
This example uses the cat and monkey sprites.

2. Create Your Scene
Select a backdrop for the party scene. You can select an existing 
backdrop from the library, or you can upload your own picture. 
This example uses the Witch House as the party scene.

Witch House 
Backdrop

ALE RT

You can see if a sprite 
has multiple costumes 
when you move your 
mouse over a sprite you 
are selecting. It will run 
through the different 
costumes it has if there 
are more than one.
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3. Start the Conversation
Have your characters plan how to decorate for the party. For 
example, you could have the cat say, “How about we add some 
balloons?” Then the monkey can reply, “That’s a great idea!”

You don’t want them talking at the 
same time though. We’re going to use 
an Events block that you haven’t seen 
before called the “wait _______ seconds” 
block. As you would imagine, this block 
waits for a certain amount of time 
before the next block runs. Add that in 
before the monkey’s “say _______ for _______ seconds” block so it doesn’t talk 
at the same time as the cat. Since the 
cat’s dialogue is shown for two seconds 
in this example, the monkey should 
wait two seconds before showing its 
dialogue.

4. Add Balloons
If you want your monkey and cat to have some balloons at their 
party, you will have to add some blocks to show them after they 
have finished talking. Let’s add a balloon sprite. But that seems a 
little too big, and you don’t want it to show up at the start. What 
blocks do you think you should use?

You always want the balloon to start with its first costume so 
add a “switch costume to _______” block. You are going to add 
more balloons, so you’ll be changing the other balloons to a 
different costume. 

The balloons should show up after the monkey finishes 
talking. That means you need to add a “wait _______ seconds” 
after the “switch costume to _______” block. How much time 
do you think you should set it for? Well, the cat spoke for two 
seconds and then the monkey spoke for two seconds, so the 
balloons should show up after four seconds. 

when clicked

say for seconds

wait seconds2

That’s a great idea! 2

when clicked

say for secondsHow about we add some balloons? 2

when clicked

hide

set size to 50 %

when clicked

hide

show

set size to 50 %

wait seconds4

switch costume to balloon1-a
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A party with just one balloon is no fun. Let’s get some more! 
Right-click on the balloon sprite and select “duplicate” twice. You 
should now have three balloons. Drag them around on the stage 
where you want them to be, then click on each balloon in the 
sprite area and change the blocks of code to have a different 
costume. This way each balloon will look different.

5. Blow Up the Balloons
In this example, the balloon size is set to 50 percent of its original 
size. Let’s blow up the balloons to make them bigger! First, the 
cat and monkey should talk about it though. Let’s add a few 
more “say _______ for _______ seconds” blocks to Scratch.

Balloon3Balloon2Balloon1Monkey2Scratchy duplicate

delete

when clicked

say for seconds

wait seconds3

say for seconds

How about we add some balloons?

The balloons seem a bit small...

2

2

wait seconds3

say for secondsI know, let’s blow them up. 2

when clicked

say for seconds

wait seconds2

That’s a great idea! 2
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Now we have to make the balloons blow up. First, you want 
to wait for the cat and the monkey to get finished talking, so you 
should probably add another “wait _______ seconds” block, this 
time for five seconds. Then add a few “change size by _______” 
blocks with “wait _______ seconds” in between to watch the 
balloons get bigger and Bigger and BIGGER!

when clicked

hide

show

set size to 50 %

change size by 20

wait seconds4

wait seconds5

change size by 20

wait seconds1

change size by 20

wait seconds1

switch costume to balloon1-a
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6. Now It’s Time to Dance!
Now that the party is decorated, it’s time to have some fun! Let’s have 
the cat and monkey do a few dance moves by changing their 
costumes back and forth. And there you go! You just created a nice 
little dance party with the cat and the monkey.

Now that you have all the blocks you need, click the green flag 
and see all your characters in action!

next costume

next costume

wait seconds1

when clicked

wait seconds2

wait seconds3

wait seconds5

forThat’s a great idea! seconds2

forI know, let’s blow them up. seconds2

say

say

next costume

next costume

wait seconds1

when clicked

wait seconds3

wait seconds7

How about we add some balloons?

forThe balloons seem a bit small... seconds2

for seconds2say

say
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Think about your favorite games, 

movies, and TV shows. Are they silent? 

No! They have people talking and music 

playing and noise all around! Well, you 

can add sounds to your game too!
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Sound Workspace
The sound workspace is found by clicking on the Sounds tab in 
the top left corner of the screen. This is where you see all of the 
sounds of either the current sprite you have selected or the stage 
and where you can add, delete, or change any of them. You’ll 
also find a pink box where you can “see” the sound. The farther 
apart the top wavy line is from the bottom wavy line, the louder 
the sound will be when you hear it.

Many sprites already come with their own sounds. For 
example, the Cake sprite comes with a birthday sound, and 
Scratch Cat comes with a meow sound. The stage comes with a 
default pop sound. 

MeowSound
Trim

Code Costumes Sounds

1

Meow
0.85

Faster Slower Echo Robot Louder Softer Reverse

Choose a Sound

Sounds Tab

ESS E NT I A L

Each sprite and stage 
has its own separate 
set of sounds, so as you 
select each one, you 
may notice the list of 
available sounds change.
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If you’re using a sprite that doesn’t come with its own sound, 
don’t forget that you can add any sound you want by clicking 
on the Sounds tab in the top left of the screen. You’ll see a little 
button in the bottom left that looks like a speaker. Click on that 
and choose any sound from Scratch’s library, record your own 
sound, choose a random surprise sound, or upload one from your 
computer.

Adding Sounds
There are three ways you can add sounds to your project. You 

can choose from one of the built-in sounds, you can record your 
own sound, or you can load a sound file from your computer.

If you go into the library of sounds and move your mouse 
over each one, you will hear a preview of that sound. Click on the 
sound to select it and add it to the currently selected sprite 
or stage.

Back Choose a Sound

A Base A Elec Base A Electric Guitar A Elec Piano A Guitar

A Minor Uk... A Piano A Sax A Trombone A Trumpet

Afro String Alert Alien Creak1 Alien Creak2 B Base

Search All Animal Effects Loops Notes Space Sports VoicePercussion

Sound Library
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There are many different types of sound files that Scratch 
supports. Look for files that have MP3 or WAV at the end of their 
names. Those will most likely work.

You can also record your own sounds if your computer 
has a working microphone. You may need to allow Scratch to 
record your sounds. Always ask your parents or guardians before 
allowing any website, even Scratch, access to your computer.

Once you record your sound, it might look something 
like this.

But before you can use it, you need to learn how to edit it.

Editing Sounds
You don’t have to stick to just adding or recording sounds. 

You can also change them! To learn how to do this, you need to 
first understand what that pink box with the lines in it does. That 
box shows the volume of the sound as it plays. The left side is the 
start of the sound and the right side is the end. This helps you 
“see” the sound. If you look closely as the sound plays, you can 
usually see where different parts of it start and finish. This will 
help you choose which parts to change.

FACT

File Type

There are many different 
ways of saving sounds, 
and each different way 
of doing this is called 
a file type. Computers 
usually use three letters 
or numbers at the end 
of a file name for the 
type of file, such as 
MP3 or WAV. Scratch 
understands a lot of 
sound file types, but 
since there are so many, 
there will be some that 
won’t work.

SaveRe-record

Record Sound

Play
Volume View



Many sprites are already 
paired with their own 

sounds.
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The Trim button above the pink box lets you change the 
name of your sound or take out parts of it. When you click on it, 
you’ll see two red bars show up, which you can move left and 
right. Anything between those two red lines will stay, but 
anything that’s in the red-and-orange-colored section will be 
deleted. This way you can make your sounds shorter if you want 
so you can get exactly the sound you want. You can also rename 
your sound here to something more meaningful to you.

You can also make permanent changes to a sound here, like 
making it faster, slower, louder, or softer; adding an echo; making 
it sound like a robot; or even playing it backward. You’ll learn 
more about these a little later in the chapter but try them out 
now anyway. You can combine these changes as well. Don’t worry 
if you mess up. You can always click the Undo button (which looks 
like a curved arrow pointing to the left) or Redo button (which 
looks like a curved arrow pointing to the right) to the left of the 
Trim button.

recording1Sound
Trim

Faster Slower Echo Robot Louder Softer Reverse

Sound Editor
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The Sound Blocks
Now that you know how to add and edit sounds to make them 
your own, it’s time to learn about the different Sound blocks! 
These blocks can do a whole bunch of really fun things. They can 
play funny noises, make them louder or quieter, and even make 
them sound really squeaky like a mouse! They remember any 
changes you make, so you can do things like make the sound for 
one sprite louder than the others!

You might think that you can only use the premade sounds 
Scratch has built in. After all, it makes sense that all the sounds 
would be in the Sounds tab. But that’s not true! There are some 
more advanced blocks in the Music extension that let you do 
things like play instruments and speed up the sound. Don’t 
worry too much about these blocks right now, though. Focus on 
learning the core Sound blocks, and by the time you run into the 
Music blocks in Chapter 11, you’ll be a pro at using sound in your 
projects!

Playing Sounds—The Fun Part
The easiest way to get started with sounds is to add the “start 
sound _______” or “play sound _______ until done” block.

These two blocks are pretty similar. They both start to play a 
sound! They are a little different though. The “play sound _______ 
until done” block finishes the entire sound before playing the next 
block. The “start sound _______” block just starts the sound and 
then goes to the next block right away. This can sometimes make 
two sounds play at the same time if they’re right after each other.

play sound birthday until done

start sound birthday
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Here’s an example. Try adding the blocks in the following 
diagram to a sprite in your project and listen to the sounds. It’s 
okay if you use different sounds than these. Choose whatever 
sounds you like.

You should hear the first block play the “Birthday Bells” 
sound until it finishes on its own. The next block, “start sound 
Alien Creak2,” starts the sound but doesn’t wait for it to finish 
playing. So the very next block, “start sound meow,” happens at 
almost the same time! You can add a lot of “start sound _______” 
blocks together to create some crazy new sounds!

Sometimes you have a really long sound that goes on for a 
while, like music playing in the background. But when Scratch 
finishes the current set of blocks, you don’t always want that 
music to keep playing. That’s what the “stop all sounds” block is 
for. It stops any sound that’s playing and moves on to the next 
block, if there is one. 

when clicked

play sound until doneBirthday Bells

start sound Alien Creak2

play sound meow

stop all sounds
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Keep It Down!
Just like each sprite has an x and y variable, each sprite and the 
stage as a whole has a current sound variable called “volume.” 
Underneath the Sound blocks, you’ll see a round block that says 
“volume” with a white box next to it. If you click on that 
checkbox, you will see the volume for that sprite or stage.

You can permanently make a sound louder or softer in 
the sound editor under the Sounds tab by clicking on the Louder 
and Softer buttons. You’ll even see the size of the sound change! 
If you don’t want to change the sound permanently, you can also 
change the volume using the “change volume by _______” and 
“set volume to _______%” blocks. When you use these blocks, 
they change the volume for only a little while when you run the 
blocks of code.

�CHANGING SOUND EFFECTS
You don’t have to just play the same old sounds that Scratch 

gives you. You can also make your own sound effects in Scratch! 
There are a whole bunch of different effects that you can add on 
to make really cool and completely new sounds! 

Just like with other blocks, you can change or set how much 
of an effect you use. The “change _______ effect by _______” block 
lets you make the pitch or other effect bigger or smaller and the 
“set _______ effect to _______” block sets it to a specific level. 
Remember that these changes don’t permanently change your 
sound the way the changes you make in the sound editor do.

volume

change volume by -10

set volume to %100

pitch

pan left/right

10change pitch effect by

100set pitch effect to

FACT

Pitch

The pitch of a sound is 
how high or low it is. If 
you increase the “pitch 
effect” on a sound, it 
will start to sound like 
a squeaky mouse. The 
sound also plays faster 
as the pitch goes up. 
If you lower the pitch, 
it will make the sound 
really deep and scary. It 
will also slow down the 
sound and make it play 
for a longer time.
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Try out these example blocks. They’ll change the pitch by 
twenty each time. When you click the green flag, you’ll hear it 
get higher and higher! If you want it to get lower, change the 
20 to –20!

You can do the same thing with the “pan left/right effect.” 
Higher numbers make the sound shift more toward the right 
speaker while lower numbers make it sound like it’s coming from 
the left speaker. You won’t notice this effect unless you have two 
speakers far apart or if you’re using headphones though.

when clicked

20change pitch effect by

play sound until doneMeow

20change pitch effect by

play sound until doneMeow

play sound until doneMeow

ESS E NT I A L

When you click the 
green flag, it resets these 
effects made by blocks. 
It doesn’t, however, reset 
the volume, so be sure to 
include the “set volume 
to _______%” block at 
the start of each project.

FACT

Pan

Pan means to go from 
left to right or back. In 
Scratch pan means the 
sound appears to move 
from the left to the right 
speaker.

when clicked

80set pan left/right effect to

play sound until doneMeow

-80set pan left/right effect to

play sound until doneMeow

play sound until doneMeow
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If you want to go back to the original sound before you made 
changes with the Sound blocks, you can use the “clear sound 
effects” block. The “clear sound effects” block will take away all 
of the effects of your Sound blocks, making it just like it was 
before any of these changes. This won’t take away any of the 
effects you made in the sound editor though.

In the sound editor, you can make permanent changes to a 
sound with a lot of different effects. Take a look at this list to see 
all of the different things you can do!

•	 Faster/Slower—These two make sounds squeakier (higher) 
or deeper (lower) in pitch. This doesn’t change the volume 
though.

•	 Echo—This makes the sound repeat itself just a little bit, 
like you’re in a tunnel. Use this to make music more ghostly 
sounding.

•	 Robot—This makes the sound really mechanical, like a robot 
is making it!

•	 Louder/Softer—These two change the volume of the sound 
to be higher or lower. You will see the size of the sound in the 
editor get bigger or smaller.

•	 Reverse—This changes the sound to play in reverse. Record 
saying your name and see what it sounds like in reverse. 
Creepy!

clear sound effects

ESS E NT I A L

When you change a 
sound with “effects” 
blocks, it’s good practice 
to reset your sound back 
to what it was at the 
beginning by adding 
the blocks “clear sound 
effects” and “set volume 
to 100%” after a “green 
flag” block.
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Activity ★☆☆

4. Sounds

EASY
Party Tunes

In this activity, you’ll get to connect different sprites that you click 
on to make different sounds.

1. Start the Background Music
Like always, start by adding a backdrop. You want some party 
tunes, so let’s choose the Party backdrop! Now we need to add a 
sprite to make some noise. Add the keyboard sprite and go to its 
Sounds tab. Add a sound to the keyboard for some background 
music. One of the “Dance” sounds will work pretty well here. 

Now you need to make the keyboard play the music when it’s 
clicked. You don’t want the music to be too loud when you first 
click the green flag to start your project since you’re going to add 
some other sounds that can be played at the same time. Maybe 
try the “set volume to _______%” block to control that right from 
the start. 

Next, you want to see that the music is actually playing. That 
means a costume change! Change the costume to “keyboard-b” 
so it looks like it’s making some noise.

Party 
Backdrop
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Now let’s add a Sound block so it can play some music before 
changing back to the first costume. Which Sound block do you 
think we should use? Well, you want the entire sound to play 
before moving on to the next block, so maybe the “play sound _______ until done” block is the one you want. 

This is great so far, but what if you want to change the pitch 
in the middle of the song? Well, you can add a yellow Events 
block you haven’t seen yet called “when this sprite clicked.” This 
makes it so the connected blocks start when you click on the 
keyboard. Add a “change pitch effect by _______” block to that 
and you can make it get higher whenever you want!

How are you doing with this activity? Following along? If so, 
your blocks for the keyboard should look like this.

Try it out by clicking on the green flag and then click on the 
keyboard a couple of times. Sounds pretty awesome so far!

when clicked

when this sprite clicked

play sound until doneDance Around

set volume to %

switch costume to keyboard-b

switch costume to keyboard-a

25

10change pitch effect by
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2. Add Extra Sounds
It’ll sound even better if you can add in some more sounds with 
other sprites. You should add some drums! Grab a drum sprite 
and a drum cymbal sprite for this. Now add in the “switch 
costume to _______” and “play sound _______ until done” blocks 
just like you did for the keyboard, though this time you don’t 
need to change the volume. Drums are supposed to be LOUD! 
You only want these to start when you click on them, so use the 
“when this sprite clicked” Hat block, not the “when green flag 
clicked” block.

3. Add a Drummer
The drums look a little strange on their own. Add a drummer like 
Casey to your sprites. You want him to be behind the drums so 
use the “go to back layer” block to send him there. 

switch costume to drum-cymbal-a

switch costume to drum-cymbal-b

when this sprite clicked

play sound crash cymbal until done

when clicked

go to back layer

switch costume to drum-highhat-a

switch costume to drum-highhat-b

when this sprite clicked

play sound hihat cymbal until done
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4. Record a Sound
You don’t want Casey to stand quietly while everything else is 
playing but there isn’t any “Yippee!” noise for him to make. But 
wait, you can make one! Record a sound with Casey to say 
something like “Yippee!” Don’t forget to rename your recording 
to “Yippee!” Add some blocks so Casey says “Yippee!” while 
jumping up and down. Don’t forget to add a blank “say _______” 
block at the end so he stops saying “Yippee!” Do your blocks look 
something like this?

glide secs to x: y:.2 10 -10

glide secs to x: y:.2 10 -40

glide secs to x: y:.2 10 -10

glide secs to x: y:.2 10 -40

switch costume to casey-b

switch costume to casey-c

say Yipee

say

Yipeestart sound

when this sprite clicked

switch costume to casey-a

switch costume to casey-a

switch costume to casey-c
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5. Change That Tune!
What if you want to change the background music? Well, you can 
add another sprite and select some different music for it to play! 
This example adds in a birthday cake. When the green flag is clicked, 
it will set the cake’s costume so it doesn’t look like the candles are 
lit. Then, when you click on the cake, all other sounds will stop 
and the candles will come on while “Happy Birthday” plays!

Add in as many other sprites as you like with different sounds 
to play!

6. Stop the Music!
Finally, you should make a way to stop all the music. After all, 
it can’t play ALL the time. Add in another sprite that will let 
you stop everything, like Button5, the big X button sprite. This 
code should be pretty simple. All you need is the “when this 
sprite clicked” block and the “stop all sounds” block. Now when 
you click the X button, the music stops and the keyboard sprite 
changes back to its nonplaying costume.

when clicked

play sound until donebirthday

stop all sounds

when this sprite clicked

switch costume to cake-b

switch costume to cake-a

switch costume to cake-b

stop all sounds

when this sprite clicked

ESS E NT I A L

You can also click the 
red stop button to stop 
the music, but it doesn’t 
set the sprite back to its 
nonplaying costume, so 
adding this stop sprite 
works better here.
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Events are happening all the time, all around 

the world. Sometimes events are for the start 

of something fun, like the opening ceremony 

of the Olympics. Sometimes events are to 

celebrate when something changes, like a 

birthday party. Sometimes events are just to 

tell a lot of people something important, like 

an assembly at school. Events in Scratch are 

like these events. Some Events blocks start the 

game, some of the Events blocks celebrate 

when something changes, and some tell other 

blocks something important. Let’s learn about 

some of these Events blocks!



Hat blocks are the 
blocks that let you 

start your events.
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Understanding Events
Just like events in the real world, Scratch events can happen at 
any time. But unlike real-world events, you can control Scratch 
events! For example, if you put the “when green flag clicked” 
block on top of another block, the block will start only when you 
click the green flag. If no one clicks the green flag, then it never 
happens. All events in Scratch are like this—you have to do 
something to make the event happen. 

You’ve already learned about blocks that are mostly 
rectangular with a little bump at the beginning and oval-shaped 
blocks. Now take a look at some yellow Events blocks. 
You should notice there are some blocks that look a little 
different. These special-shaped blocks are called Hat blocks, 
and they’re the ones that let you start your events.

If you put blocks of code into the workspace without 
a Hat block, the only way those blocks will ever do anything is 
if you click on them. Otherwise they will just sit there and do 
nothing. You use these Hat blocks to get everything started at 
the right time. The Events blocks in Scratch all start with “when.” 
When one of these things happens in Scratch, your Events block 
will begin to run your code blocks to make your sprite do what 
you want.

There are two different types of events that happen in 
Scratch. One type of event comes from the outside, from 
someone telling your project what to do. One example would be 
a player pressing the up arrow key to make a sprite jump. The 
other type of event, called an inside event, is one that you create. 
An example of this would be the “when backdrop switches to _______” event. This event is caused by other blocks inside your 
project switching the backdrop, not directly by the player.
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Outside Events
How do you get a computer to do different things? The most 
common ways are from the mouse or the keyboard. You move 
the mouse around and click on things, or you press keys on the 
keyboard. In Scratch you can connect blocks to do things when 
someone presses a certain key or clicks something with the 
mouse. These are outside events. There are a few kinds of outside 
events in Scratch that you can use, like the “when green flag 
clicked” Events block. Here are all the different things that can 
happen to start outside events.

•	 The green flag is clicked.

•	 A certain key is pressed.

•	 A sprite is clicked.

•	 The stage is clicked.

when clicked

when space key pressed

when this sprite clicked

when stage clicked



You can 
probably  

figure out how 
a lot of these 
Blocks Work 

just by reading 
them! 
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•	 A timer reaches a certain number of seconds since you pressed 
the green flag or the loudness (the sound from the 
microphone) is above a certain level.

•	 When using video, the amount of motion on the camera is 
above a certain level. This one is a little more advanced than 
the rest. You can learn more about video in Chapter 11.

You can probably figure out how a lot of these work just by 
reading them! The “when green flag clicked” block will start any 
blocks beneath it when you press the green flag, the space bar 
(or any other key you’d like) will start any blocks beneath it when 
you press the indicated key, and so on. The “when timer > 10” 
block lets you delay something from happening for some number 
of seconds. Maybe you want your sprite to show up on the stage 
after ten seconds and say “Hello!” You can use this block to do 
that like this. 

when timer > 10

when video motion > 10

when clicked

hide

show

when timer > 10

say forHello! seconds2

ESS E NT I A L

Notice that you need to 
hide your sprite when 
you click the green flag 
so you won’t see it right 
away.
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Inside Events
You can also make events happen when you want them to, not 
when the person playing the game presses a button. These are 
inside events, and you can make these events happen using other 
blocks. 

The best way to understand an inside event is to see why you 
would need one in the first place. Imagine you have two sprites 
on your stage. They each have their own blocks that can make 
them do things, but they don’t know what the other sprite is 
going to do. If you want them to do something at the same time, 
you have two choices:

	1.	 You can add timing to make them do things just at the 
right time, like you did with the cat and the monkey in 
the Tell a Story! activity.

	2.	 You can create an inside event so one sprite tells the other 
to do something.

There are two inside event Hat blocks: “when backdrop 
switches to _______” and “when I receive _______.” The “when 
backdrop switches to _______” block does exactly what it says. If 
you change the backdrop with the “switch backdrop to _______” 
Looks block, then any blocks connected to the “when backdrop 
switches to _______” block will begin to play.

when backdrop switches to backdrop1

when I receive message1

broadcast message1 broadcast and waitmessage1
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Just like the “when backdrop switches to _______” block waits 
for the “switch backdrop to _______” Looks block to play before 
doing anything, the “when I receive _______” block waits for 
the “broadcast _______” or “broadcast _______ and wait” blocks 
before it does anything. These blocks send and receive messages. 
This message is just the name of the event. You can make up 
whatever name you want for it. An Events message isn’t the 
same as the “say _______” or “think _______” blocks, which show 
a different kind of message. You can’t see Events messages on 
the stage. They’re sent from one sprite to another to tell it to do 
something.

These blocks also help you create new messages. If you click 
on the drop-down menu in any of those blocks, you’ll see an 
option for “new message.” You can name your message whatever 
you want. Get creative! Now that you know how to create a 
message, let’s learn how you can use them.

when I receive

message1

new message...

message1

FACT

Message

You can make your own 
events called messages. 
Messages can be used 
so one sprite can tell 
another one to do 
something at the right 
time. When a message 
is broadcast, any blocks 
connected with the 
“when I receive _______” 
block with that same 
message will happen.

ESS E NT I A L

Try not to confuse 
messages with your 
sprite’s speech bubbles. 
Your sprite’s “say” and 
“think” blocks make 
them show speech or 
thought bubbles. Events 
are never shown on the 
stage at all, so you will 
never actually see these 
messages.

OKCancel

New Message

New message name:
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Timing Things with Messages
Where messages really help is when you have two sprites 

talking to each other. You don’t want to have to hit a key or click a 
button every time you want to get to the next part. Instead you can 
make it so one sprite knows when the other one is talking to it!

In this example, Avery the adult is asking Becky the ballerina 
to show her a dance. After Avery asks “Can I see your dance 
routine?” the “broadcast finished asking to dance” block will 
send Becky the “finished asking to dance” message. If Becky’s 
blocks begin with the “when I receive finished asking to dance” 
Hat block, Becky will start to dance by changing her costume 
twelve times when Avery broadcasts this message. The “repeat” 
block here simply repeats the blocks inside of it twelve times.

when clicked

say forCan I see your dance routine? seconds2

when I receive ballerina dance done

broadcast finished asking to dance

say forThanks! seconds2

when I receive finished asking to dance

repeat

wait seconds

next costume

say forSure! seconds2

.1

12

broadcast ballerina dance done

ALE RT

You’ll learn more about 
repeating in Chapter 7: 
Control.



Messages  
can really  
make your  

games great!
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She’ll say “Sure!” and then begin to dance! After she’s done 
dancing, her script will send the “ballerina dance done” message 
back to Avery. That will let Avery know that it’s time to say 
“Thanks!” 

The “broadcast _______” and “when I receive _______” blocks 
worked together to let each other know when one sprite wanted 
the other to start doing something. Messages can be a little tricky 
to understand, but once you get them, they can really make your 
games great!

Broadcast and Wait
You might have noticed a second block that looks a lot like 

the “broadcast _______” block. This is the “broadcast _______ and 
wait” block. 

Any blocks you have after this block won’t start until 
everything that received the message finish all of their blocks. 
This can sometimes make things a little simpler if the blocks 
you have don’t need to keep going while something else is 
happening. 

broadcast and waitmessage1



90 5. Events

Take Avery and Becky, for example. Avery’s second set of 
blocks don’t start until after Becky finishes all of her dancing. 
Instead of sending and receiving a new message after Becky is 
done, you could just use the “broadcast finished asking to dance 
and wait” block and put the “say Thanks! for 2 seconds” block 
immediately after it. 

Now Becky doesn’t need to tell Avery that she has finished 
dancing since Avery is waiting until she is done, so we can take 
out the broadcast block from her code.

when clicked

say forCan I see your dance routine? seconds2

broadcast and waitfinished asking to dance

say forThanks! seconds2

repeat

wait seconds

next costume

say forSure! seconds2

.1

12

when I receive finished asking to dance
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Be careful using this block though. If the blocks that receive 
the message never finish, then the blocks after the receive will 
never happen either. If you add a “forever” block, which you’ll 
learn more about in Chapter 7, around a few of Becky’s blocks, 
then the last message from Avery to say “Thanks!” will never 
happen. Very impolite, Avery!

Parallel Events
Sometimes you can have one event, like clicking the green flag, 
start more than one script. This is possible using parallel events, or 
two things happening at the same time.

For example, take a look at the following two scripts. If 
they’re both for the same sprite, when you click on that sprite, 
it will say the three speech bubbles and, at the same time, it will 
be dancing.

ESS E NT I A L

It’s also possible to have 
more than one sprite 
have the same “when I 
receive _______” block. 
That allows a whole 
bunch of sprites to 
start when the same 
broadcast message plays!

when I receive finished asking to dance

forever

wait seconds

next costume

say forSure! seconds2

.1

forever

wait seconds

next costume

0.2

when this sprite clickedwhen this sprite clicked

say forI really love dancing! seconds2

say forIt’s great exercise. seconds2

say for...and it makes me really happy seconds2



92

Activity

5. Events

MEDIUM

★★☆Dance Party!

Now that we know how to control when events happen, let’s 
make a story with different scenes! In this is activity, you are 
going tell a story of a boy playing his drum. Along the way, he’ll 
look for a friend to play with and ask the friend to dance along 
with the music.

1. Set the Backdrops Up
For this project, you’re going to want three different scenes. First 
the boy has to find a friend. Next he has to play his drum, and 
then everyone dances!

You are going to start by adding three different backdrops, 
one for each scene. Go with the Blue Sky backdrop when he’s 
practicing, the Party backdrop when he finds a friend, and the 
Spotlight backdrop for the main event.

That was SO MUCH FUN!

Spotlight 
Backdrop
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Next, we need to make sure the backdrops switch when we 
want them to. That sounds like an event! Make sure you’ve 
selected the backdrop for adding the blocks to. It should be 
highlighted with a blue border. 

You need to start this with an Events Hat block so take the 
“when green flag clicked” block.

Now you want to add some Looks codes so the backdrops will 
change when you want them to. We want other blocks to run 
after the backdrops change, so let’s go with the “switch backdrop 
to _______ and wait” block.

How are you doing? Following along? If you’ve gotten this 
far, your code should look like:

2. Choose Your Sprites
Now it’s time to make your characters. In the first scene, the boy 
starts playing a drum. That means we need a sprite for the boy 
and a sprite for a drum! For this example, you should use the 
Devin and the Drum Kit sprites.

Now, let’s make it so Devin plays the drums. First, let’s  
change Devin to the “devin-d” costume to start. This  
costume makes him look like he’s about to hit the drum. 

Party
504 x 381

Blue Sky
480 x 360

1

2

Stage...
498 x 365

3

when clicked

switch backdrop to and waitBlue Sky

switch backdrop to and waitParty

switch backdrop to Spotlight-stage2 and wait



This would 
be more 
fun with 

others.
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Now you want him to say “I like beats!” so grab a “say _______ for _______ seconds” block and fill that in. You haven’t 
seen “repeat” yet, but you’ll learn more about this in Chapter 
7. For now all you need to know is that this will make the 
“broadcast _______ and wait” block repeat ten times so we can 
get ten beats. 

At the end of playing the beats, Devin says that it would be 
more fun with others, and that’s the last of this group of blocks.

3. Hit the Beats
Hang on though! There isn’t any code to actually play the sound. 
You’ll need to add blocks to the Drum Kit sprite to make it play a 
drum beat each time it receives the broadcast message. How do 
you think you would do that?

switch costume to and waitdevin-d

say for secondsThis would be more fun with others. 3

when backdrop switches to Blue Sky

say for secondsI like beats! 2

repeat

broadcast and waitbeat

10

play sound drum bass1 until done

when I receive beat
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A drummer’s hands don’t stay still when he’s playing, so let’s 
get his hands moving! Each time a beat happens, you can change 
the costume for Devin to make it look like he hits the drums. 
When Devin receives the “beat” message, he immediately 
switches to the costume with his hand down, waits 0.2 seconds, 
and then switches back.

If you want, you can make it look like the Drum Kit is playing 
music by changing costumes for a beat, the same way Devin did. 
Try out your project so far by clicking the green flag!

4. Find a Friend
Now you are ready to move to the second scene. First, you  
need to find a friend to dance, so go into the sprite library and 
find Devin a friend. This example uses Otto the Octopus, but any 
sprite with a couple of different costumes will work. 

switch costume to devin-a

switch costume to devin-d

when I receive beat

wait seconds.2

switch costume to drum-kit-b

switch costume to drum-kit

when I receive beat

wait seconds.2
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We don’t want Otto to appear in the first scene, so let’s hide 
him to start and then make him appear at the start of the second 
scene. What event means that the second scene is starting? The 
backdrop switching to the Party, of course! So let’s use the “when 
backdrop switches to Party” block this time. 

Otto is going to move around later on, so let’s make sure that 
he turns up at the right place when he first shows up. Move him 
wherever you like for the Party backdrop and then drag out the 
“go to x: _______ y: _______” block. Now add a “show” block 
under it for him to turn up on time!

5. Switch to the Party Backdrop
Devin is kind of surprised to see Otto. After all, he’s an octopus! 
Let’s have him ask about it when Otto shows up. When does Otto 
show up? When the backdrop switches to Party. So you should 
start this code with a “when backdrop switches to Party” block. 
Then add a “say _______” block for Devin to ask “Who are you?” 
Well, you want Otto to answer when Devin asks, so Devin should 
broadcast a new message so Otto can introduce himself. After 
this, have Devin say “I have some beats for you” and broadcast 
the “beat” message again.

when clicked

hide

when backdrop switches to Party

show

go to x: y:60 -80
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Now you need Otto to respond to Devin’s 
message. Grab a “when I receive introduce-
peeps” Hat block and add a “say _______ for _______ seconds” block. Now write in a message 
so Otto introduces himself to Devin.

when backdrop switches to Party

say forI have some beats for you. seconds2

repeat

broadcast and waitbeat

10

broadcast and waitintroduce-peeps

say forWho are you? seconds2

say for secondsHi. I am Otto the Octopus. 2

when I receive introduce-peeps

Hi. I am Otto the Octopus. Party 
Backdrop
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Every time Otto receives the “beat” message, you want to 
change costumes so it looks like he’s dancing. That means we 
need to start with another “when I receive _______” block and 
then use the “switch costumes to _______” block. In this case, Otto 
should switch from the “octopus-b” to the “octopus-a” costume. 
Now, you should see Otto dancing while Devin is playing the drum. 

6. Switch to the Stage Backdrop
Once Devin is done playing, the backdrop blocks will switch to 
the final backdrop: “Spotlight-stage2.” Have Devin say “It is time 
for the main show” when the backdrop changes and then play 
music again. At the end he should tell the player how happy he 
was to play the drum for him!

That’s it! You made a dance party! Nice work! 

switch costume to octopus-b

switch costume to octopus-a

when I receive beat

wait seconds.2

say for secondsThat was SO MUCH FUN! 2

say for secondsIt is time for the main show. 2

when backdrop switches to Spotlight-stage2

repeat

broadcast and waitbeat

10

ALE RT

If you want, you can add 
more sprites to dance; 
you just need to add the 
same blocks as you did 
for Otto the Octopus.
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Think about math class. What do you 

learn? Addition, subtraction, maybe even 

multiplication and division! These are 

called operations, and you can do this math 

with codes too! You need to learn to use 

operators in Scratch so you too can perform 

just the right action to get what you need 

done. You might have to make something 

twice as big, or half as loud, or increase a 

score in your game. With Operators blocks 

you’ll be able to do this and so much more.



Both addition  
and subtraction  

are called  
operations. 
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What Is an Operator Anyway?
You’ve probably heard that adding two numbers together is 
called addition. Subtracting two numbers is subtraction. Both 
addition and subtraction are called operations. The symbols you 
use in these operations, like the “+” and “–” symbols, are known 
as operators. 

Addition needs at least two numbers to operate on. After 
all, trying to add just one number doesn’t make any sense at 
all! There are some Operators blocks, such as “round _______,” 
that need only one number. There are even Operators blocks in 
Scratch that can do their job with words instead of numbers! 

Operators blocks can be grouped together based on the 
types of things they can do. It is important to understand these 
groupings so you know the right situation to use them in. The 
first set of Operators blocks are our math operators.

Math Operators
When you need to do some math in Scratch, the math Operators 
blocks have your back. Starting from the simpler ones, there are 
the “_______+_______,” “_______–_______,” “_______*_______,” and 
“_______/_______” blocks. These are the blocks for addition, 
subtraction, multiplication, and division.

These Operators blocks are also called Reporter blocks. Just 
like a report card from school, they tell you (or whatever block 
they’re in) the number they calculate. If you click on one of these 
math Operators blocks when they are by themselves, they don’t 
have any other block to report the number to and so they’ll just 
show it in a little bubble.

+

-

*

/

6

4 2+
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If you want to see the answer without having to click on it 
each time, you can put the operator inside a “say _______” block 
to have your sprite say the answer instead.

You don’t have to use just one Operators block. The blocks 
can be combined together or stacked to create longer operations. 
For example, if you want to find out what 2*3*4 is, you can put 
an Operators block inside of another Operators block like this.

You might have learned in school that there’s a certain order 
you have to do math operations in. If you do them out of order, it 
might create different answers!

For example, let’s look at a simple equation like 2+3*4. What 
do you think the answer is? Did you guess 20? Sorry, it’s 14, but 
good try! If you do this operation by adding 2 and 3 together 
first, you’d get 5. And then if you multiply by 4, you’d get 20. 

say +4 2

6
say +4 2

6

32 4* *

ALE RT

If you haven’t learned 
about parentheses and 
exponents in school 
yet, don’t worry. You’ll 
learn about them in a 
few years, and you don’t 
need to know about 
them to know how to 
code with Scratch.

ESS E NT I A L

Clicking on the blocks 
is a great way to test 
what your blocks 
actually do and figure 
out any problems with 
your script. Often you 
can work out problems 
in your blocks by 
disconnecting them, 
clicking on each of 
them separately, and 
slowly building them 
back together. This will 
help track down any 
problems you have.
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But math has rules about what order to do everything in. First 
you do everything in parentheses. Then you do any exponents. 
Then you do all of the multiplication and division. Finally, you add 
or subtract whatever is left. 

So let’s look at that math problem again. The rules tell you 
to multiply before adding, so multiply 3 by 4. You should get 12. 
Now it’s time to add the 2, and you end up with 14. That’s not the 
same as 20!

Scratch helps you with this order when you stack blocks 
together. The way you stack them will determine which order it 
does these operations in. Let’s take a look at that math equation 
again, this time using Scratch. If you put the “2+3” block inside of 
the “_______*4” block, it will add the numbers first and then 
multiply. If you put the “3*4” block inside of the “2+_______” 
block, it will multiply the numbers first.

Besides the four normal math Operators blocks, there are a 
few others. The “round _______” Operators block rounds 
whatever number you put in to the nearest whole number. That 
means it gets rid of any decimal part of a number. Any number 
that has a decimal between .0 and .49 will be rounded down so 
you don’t see the decimal point. For example, 10.25 would be 
rounded down to 10. Any number that has a decimal between 
0.5 and 0.99 will be rounded up to the next closest number. So, 
for example, the number 10.75 would be rounded up to 11.

32 4+ *

20

32 4+ *

14

ESS E NT I A L

Think of it like the 
highest or topmost 
Operators block always 
goes first, then the next 
block under it would go, 
and so on until the end 
of the script.

0.6666666666666666

2 3/

1

2round 3/
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The “round _______” Operators block can be very helpful 
when used with a Sensing block or other math operations that 
have a lot of decimals that you don’t want to show. For example, 
if you put the “timer” block inside the “round _______” block, it 
will count by the number of seconds instead of showing all those 
annoying parts after the decimal point changing like crazy! 

When you play games, you might have noticed that some 
mobs of monsters have a lot of randomness to them. They seem 
to find their way to attack, but they don’t go right to you. They 
kind of just wander in different directions. The “pick random _______ to _______” block can make your sprite do the same kind 
of thing.

You can put things into random places, make them appear 
at random times, and much more. This is one of the most useful 
blocks in Scratch to make your projects more challenging and fun.

What if you needed a random number to include decimals? 
To get the “pick random _______ to _______” block to also pick 
decimals, all you have to do is put a decimal in the block! For 
example, if you want to get a decimal between 0 and 1, all you 
have to do is use “0.0” or “1.0” in your block.

More Advanced Math Blocks
Now that you know some of the simpler math blocks, let’s 

learn about some of the harder ones. Don’t worry if you don’t 
understand all of this. You’ll learn about it at school as you get 
older.

1 10topick random

0.3234370744930416

0.0 1.0pick random to
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The “_______ mod _______” block tells you what the remainder 
of two numbers would be if you divided them. For example, if 
you have “5 mod 2,” Scratch will divide 5 by 2, which doesn’t go 
evenly; 5 divided by 2 is 2 with a remainder of 1. Since this block is 
looking only for the remainder, the answer for this operation is 1. 

Let’s try another example, since this can be a little confusing. 
If we used a block that said “11 mod 3,” what do you think it 
would tell us? Well, 3 goes into 11 three times and then there’s 
still 2 left over. That means the answer in this case is 2.

The “_______ mod _______” block can be very useful when 
you need to put things into groups. The “mod” function helps 
you work out what leftovers you will have. As an example, if you 
had fifty-two things and you needed to put them in groups of 
ten, you would have two left over. So “52 mod 10” is 2. 

The “_______ of _______” Operators block is a really powerful 
block that can do many advanced math functions. This block has 
a list of different operations that you can use. Don’t worry too 
much if you don’t understand these. There are some really fancy 
math operations here, some that you won’t learn about until 
you’re much older. A couple you won’t learn about until you’re in 
high school! Here’s the full list, a short explanation, an example 
of each one, and when you might use this block in the future.

1

5 2mod

2

11 3mod

ofabs

abs

floor

ceiling

sqrt

sin

cos

tan

asin

acos

atan

In

log

e^

10^

ESS E NT I A L

Coding often requires 
you to look up how 
to do things on the 
Internet. These blocks 
are there in case 
someone with a little 
more experience tells 
you to use it. Once 
you learn about these 
functions, you can come 
back and use them in 
Scratch!
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 BLOCK

Operator What does it do? Examples Example project

abs The absolute value of a 
number. This turns negative 
numbers to positive numbers.

“abs –3”=3
“abs 3”=3

Work out how far from 
the center of the stage a 
sprite is.

floor Rounds the number down, no 
matter what its decimal is.

“floor 2.35”=2
“floor 0.99”=0
“floor –1.5”= –2

Various uses when you end 
up with fractions.

ceiling Rounds the number up, no 
matter what its decimal is.

“ceiling 2.35”=3
“ceiling 0.99”=1
“ceiling –1.5”= –1

Various uses when you end 
up with fractions.

sqrt Finds the square root of a 
number.

“sqrt 4”=2
“sqrt 3”=1.73

Calculate the distance 
between two points.

sin, cos, 
tan, asin, 
acos, atan

Trigonometry functions 
(usually taught around grade 
10) for working with angles.

“tan 45”=1
“atan 1”=45
“cos 30”=0.866
“acos 0.866”=30

Draw curves or calculate 
trajectory of falling 
objects.

ln The natural log. “ln 7.389”=2
“ln 2.718”=1
“ln 1”=0

Helps work out how long 
it takes for something to 
grow.

log Log to base 10. “log 100”=2
“log 1”=0

Sometimes you want to 
shrink large numbers in the 
same range. For example, 
going from 0 to 1,000 
using log would instead go 
from 0 to 3.

e^ Amount of growth from an 
amount of time.

“e^ 2”=7.389
“e^ 1”=2.718

Helps figure out how fast 
something will grow.

10^ 10 to the power. “10^ 2”=100
“10^ 5”=100,000

Really useful when you 
get to really, really big 
numbers.

Don’t worry too much about this block. You might find you rarely need to use it.

of



Conditional 
operators report 

either something is 
true or something 

is false.
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Conditional Operators
That’s enough numbers for now. There are other types of 
operators that you can use from this section as well. Another 
type is conditional operators. Let’s learn about them!

Conditional operators appear in the green hexagonal-
shaped blocks in Scratch. They are also sometimes called Boolean 
operators, which is really fun to say. These blocks always report 
one of only two things. They report either something is true or 
something is false. Did you ever play the game Twenty Questions, 
where you had to try to guess what someone is thinking of by 
asking yes or no questions like “Is it an animal?” Well, conditional 
operators work the same way.

There are two different types of conditional operators: ones 
that work with numbers and words, and ones that work only with 
other conditional operators. 

Comparison Conditional Operators
The three conditional operators that work with numbers and 

words are known as comparison conditional operators. The first 
block asks if the first number is less than the second number. The 
second block checks to see if the two numbers are equal. And the 
third block checks if the first number is greater than the second 
number. For example, if you ask if 5 is less than 3 and click the 
block, it will tell you false. >

=

<

false

5 3<
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This is also useful for checking to see if things are close to the 
bottom of the screen. Why would you want to see if your sprite is 
close to the bottom of the screen? Well, maybe you created a 
game where your sprite is falling.

While it might seem like these blocks are good only for 
numbers, you can also compare words. This can be useful when 
you want to know if a variable is the right value. In this example 
it checks if the dragon sprite’s costume is currently the “dragon-c” 
costume before it runs the “if/then” block. The “if/then” block 
here uses the operator to decide to do the “think _______ for _______ seconds” block that is inside the “if/then” block or not. 

true

y position -160<

if costume name = dragon-c then

when this sprite clicked

next costume

think forI feel a fire in my throat! seconds2

ALE RT

You’ll learn all about 
the “if/then” block in 
Chapter 7.

I feel a fire in my throat!
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When you’re putting words into these blocks, you don’t have 
to worry about capitalizing letters. Scratch ignores upper- and 
lowercase letters and keeps them all the same. More advanced 
programming languages don’t do this, so be careful if you start 
programming in Python or JavaScript.

You can also use the comparison conditional operators to sort 
strings alphabetically. And in this case, cats are not greater than 
dogs! The word cat starts with a c, so it would come before (or is 
less than) the word dog.

Logical Operators
The conditional operators reviewed so far can work with 

numbers and words. There are three other conditional operators 
that work only with other conditional operators. They’re called 
logical operators: the “_______ and _______” block, the “_______ or _______” block, and the “not _______” block.

These first two blocks do exactly what you might expect. If 
someone tells you to clean your room and vacuum the stairs, you 
would understand that’s different from someone saying to clean 
your room or vacuum the stairs. Scratch “_______ and _______” 
and “_______ or _______” blocks work the same way.

true

Hello hello=

false

cat dog>
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The “_______ and _______” block can combine other blocks to 
check if both conditions match what you need. For example, in 
this case we can check if the current sprite is wearing its first 
costume and if it’s near the bottom of the screen.

The “not _______” block is useful to swap things around. 
If something is true, “not” makes it false. In the previous block 
you could add a “not” to the first part of the block, and it would 
check if the sprite is wearing its first costume and if it’s not near 
the bottom of the screen.

Word Tricks
Often you will want to combine different words together for a 
sprite. It might be that you want it to say something that uses 
one of its variables, like its costume name here.

This block just connects two sets of words together. Anytime 
you have text or words instead of numbers, it’s usually referred to 
as a string. There are two strings that join blocks. The first is the 
string “My costume is,” and the second is the variable “costume 
name.” Make sure to add a space at the end of the first string. If 
you don’t, the two words will smoosh together!

true

y position 1-160 costume number< and =

y position 1-160 costume number< andnot =

My costume is bear-a

join my costume is namecostume

FACT

String

A string is a set of text 
or words used in coding.
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There are three other blocks that also work with strings. The 
“letter _______ of _______” block finds the letter that is at a 
specific count in a string. So, for example, “letter 1 of world” 
would be the letter w and “letter 5 of world” would be d.

Sometimes you’ll want to know how long your string is. The 
“length of _______” block tells you how many letters are in the 
string. In this example, the “length of world” is five.

The final block that works with strings is the “_______ contains _______?” block. This can be helpful if you need to know if a 
string is part of a different string. For example, let’s say you have 
a sprite that has five costumes: “Charlie-1,” “Charlie-2-bouncing-
ball,” “Charlie-3-dunking,” “Charlie-4-holding-ball,” and 
“Charlie-5-sitting.” If you want to know if Charlie is currently 
wearing a costume with a ball, then you can use the “_______ 
contains _______” block to tell you.

w d

1 worldletter of 5 worldletter of

true

costume ballcontainsname ?
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You can use one of 
the space backgrounds 
found in Scratch or use a 
picture from the Internet 
like the one in this 
example. 
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Activity ★☆☆

6. Operators

EASY
Math Jeopardy!

In this activity you will get to create a math game to challenge 
your friends! Just like Jeopardy!, Ripley will give the answer and 
ask you for the question. You can put in a lot of distracting 
answers to make it harder, and each one that the player clicks on 
will show if it’s right or wrong!

1. Add the Sprites
First add a sprite to give the player the question. Then add a 
backdrop to make it more fun. You can pull one from the Internet 
or use a background from Scratch. Let’s use Ripley for this 
example. You want to make sure the player knows what to do, 
so have Ripley give some directions and then ask the question.

ACTIVITYFinalGame

42 mod 3

458-38
11-5*10

1024/31+3

32*3

What is 341?

Space Backdrop 
Example



Make sure 
that only 

one question 
is right.
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Click the Paint icon to draw your own sprite. Draw the 
costume with some text by clicking the Text icon and add your 
own math equation, such as “32*3” in the example. Do this a few 
times, making sure that only one equation is right.

2. Make the Wrong Answers Speak
Now you want to make a wrong answer tell the player that it’s 
wrong if it’s clicked on, so let’s use a “when this sprite clicked” 
Hat block to get these blocks started. Now you need to attach a 
“say _______ for _______ seconds” block so the equation will tell 
the player he or she is wrong. In the first blank, you’ll need to use 
some operators to tell the player what that equation actually 
equals. Which operators do you think you would use to tell the 
player that “11–5*10” is not the right answer? Well, you’re going 
to want to join a text string with a number, so you’ll want the 
“join _______ _______” block. In the first part, you can tell the 
player that’s not the right answer with something like “It’s not 
me. I am:.” Then in the second part you can add the equation 
using Operators blocks so it will do the math for you!

when clicked

say forWelcome to Math Jeopardy! Click the correct answer. seconds2

say What is 341?

when this sprite clicked

say join for- *It’s not me. I am: seconds210511
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To make this a little more fun, you can make it so the wrong 
answers go away over time. When the game starts, you can have 
all of the answers show up and then wait a random number of 
seconds before hiding them.

Do the same thing for each of the wrong answers. The 
more wrong answers you make, the more difficult it will be. But 
now you need to add the correct question. It would be pretty 
frustrating to play with no correct question!

3. Add a Right Answer
Add one more sprite with the correct question. This time, all you 
need is a simple block that tells the player he or she got it right!

Later on as you learn more blocks, you’ll be able to come back 
to this activity and make it even more fun by using variables to 
ask more questions. 

wait

hide

seconds3 topick random 4

when clicked

show

when this sprite clicked

say forYay! You found the correct answer! seconds2

ALE RT

Later on, try to have 
each sprite’s question 
check if its answer 
matches the answer 
that Ripley asks for so 
that Ripley can ask more 
questions. You can even 
have more than one 
right question!
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Have you ever played a game either online or 

in real life that had a treasure map? You had 

to find your way through a set of turns and 

obstacles following the directions. You had to 

make a lot of decisions based on where the 

map told you to go. In Scratch, Control blocks 

can let your sprites make decisions based on 

what’s happening in the game. You will need 

them for all but the simplest projects. Sprites 

need to be able to think ahead on what 

you want them to do under many different 

conditions or when certain situations happen. 

To control all of this you need blocks that 

provide directions for your sprites. Control 

blocks are the way to do that.



conditional blocks  
run only when 
something else 

happens. 
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Conditional Blocks
Have you ever asked your parents or guardians for something and 
they said, “Okay, but on one condition”? For you to get what you 
wanted, you had to do what they asked. One time they might 
have wanted you to clean your bedroom before you could go to a 
friend’s house. Another time you might have had to finish eating 
your vegetables before you could have ice cream.

When you’re building your game, you will often find that 
you have a set of blocks that you want to use, but only on one 
condition. For example, you might want to run a block only after 
the timer has run out or only if the player is pressing the up 
arrow key. That’s a great time to use Conditional blocks. They run 
only when something else happens. You’ll find yourself using a 
lot of new and interesting Conditional blocks, and every situation 
will be just a little bit different. Knowing all of the different 
blocks will help you know which one to use when you’re in these 
different situations.

Some of the Control blocks need a hexagonal block added to 
them. This block that you add to it is called a condition. Conditions 
are either yes or no (sometimes true or false). For example, the 
“if/else” block decides which path to choose depending on the 
condition.

The “If/Else” Block 

Let’s look at the ”if/else” block. It helps to decide what your 
sprite is going to do based on a condition you choose. If the 
condition is true, it will do whatever is in the first part. If the 
condition is false, it will do whatever is in the second part.

else

if then
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Say that you want to have a sprite switch back and forth 
between two specific costumes. To write this out as a normal 
sentence it might be: “If the sprite is displaying the second 
costume, then switch to the third costume or else (if not) switch 
back to the second costume.”

You can do the same thing using the “if/else” block. The 
condition for this is “if the sprite is displaying the second 
costume,” so you can use a “_______ = _______” Operators block to 
check if the costume number equals two. If it does, then you 
would want it to switch costumes, so add a “switch costume to _______” block in the first section. If it does not have the second 
costume on, you want it to switch back, so add a “switch costume 
to _______” block into the bottom section as well and choose the 
second costume from the drop-down menu.

Scratch will ask if the current costume is the “number two” cos-
tume (or second costume). If it is, then the code tells the sprite to 
switch to “dinosaur3-c” (the third costume for this sprite); other
wise (or else) it will switch to dinosaur3-b (the second costume).

when clicked

if then

else

switch costume to dinosaur3-c

switch costume to dinosaur3-b

costume number = 2



Sometimes 
it is easier 

to see if/ELSE 
written out as a 
series of steps.
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A good way to think about this is to picture the current 
costume for the dinosaur and go through the blocks in your 
mind. If, when starting, the dinosaur’s current costume is the 
third costume, then when the condition (to see if the costume 
number is 2) is tested, it will be false.

This means Scratch will perform the instructions for the blocks 
that are inside the “else” part of the “if/else” block. This switches 
the sprite to dinosaur3-b, the second costume. Now when you 
click the green flag next time, the current costume is the second 
costume, and so when the condition (to see if the costume 
number is 2) is tested it will be true and the sprite switches to 
dinosaur3-c, the third costume.

Sometimes it is easier to see this written out as a 
series of steps like this:

	1.	 When you click the green flag
	2.	 �if the current sprite’s costume is the 

second costume then
	3.	 �switch the current sprite’s costume to the 

third costume
	4.	 �else (if not)
	5.	 �switch the current sprite’s costume to the 

second costume

false

2costume number =

true

2costume number =
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The “If/Then” Block
The “if/else” block isn’t the only type of Conditional block 

you’ll use. The simplest one, and one you’ll use often, is the plain 
“if/then” block.

You might notice that this looks a lot like the top part of the 
“if/else” block. It works the same way! The only difference is this 
block doesn’t care what happens if the condition you make is 
false. It will just move on to the next set of blocks. 

Let’s take a look at an example in real life! Imagine your 
friend just texted and wants you to come to his or her house to 
hang out. When you ask your parents or guardians, they say, “If 
your room is clean, then you can go to your friend’s house.” You 
can go outside if, and only if, your room is clean. If it’s not clean, 
then nothing special happens. You just aren’t allowed to go 
outside.

This block is great when you don’t want anything special to 
happen if the condition is false. For example, you might want to 
check if one sprite is touching another one but don’t want to do 
anything special if the sprites are not touching. Or maybe you 
want to see if the current score is greater than the high score. If 
it is not a new high score, then you don’t want to do anything 
special, but if it is, then you want a special message to appear. 

The “Wait” Blocks
The “wait until _______” block does exactly what you might 

think it does. It waits until a condition is met, and then it does 
all of the blocks after it. Unlike the “if/then” block, “wait until _______” blocks stop Scratch from doing any of the other blocks 
until whatever condition you made is true. 

You might notice there’s another Control block that starts 
with “wait.” It’s not a Conditional block, but since you’re learning 
about another block that waits, let’s take a look at it. 

The “wait _______ seconds” block is pretty simple. Instead of 
waiting for a condition like the “wait until _______” block, it just 
waits an exact amount of time! Sometimes you might need to 
wait a few seconds after an event happens, or maybe you just 
want to slow things down so they don’t happen too quickly. 

if then

wait until

wait seconds1
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Loops
Everyone gets tired of doing the same thing over and over. It’s so 
boring! Not for Scratch! It’s happy to do something over and over 
and over and over, as many times as you want. It will even do 
some things over and over forever!

If there were no loop blocks, it might get really difficult to do 
something like this to change costumes over and over. The script 
would have to be really long (first example). There is an easier 
way though. Instead of repeating the same code, you can use the 
“repeat” block (second example).

The “repeat” block lets you use exactly the right blocks you 
need without having to drag them in a bunch of times. It also lets 
you choose how many times you want to repeat before moving 
on to the next block. In this example, the original blocks repeated 
three times.

when clicked

repeat 3

switch costume to dinosaur3-c

switch costume to dinosaur3-b

wait seconds1

wait seconds1

when clicked

switch costume to dinosaur3-c

wait seconds1

wait seconds1

wait seconds1

wait seconds1

switch costume to dinosaur3-b

wait seconds1

switch costume to dinosaur3-c

switch costume to dinosaur3-b

switch costume to dinosaur3-c

switch costume to dinosaur3-b
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You won’t always want to do actions a specific number of 
times. There is another block that will keep repeating the blocks 
inside over and over: the “forever” block. As you can imagine, 
this block causes Scratch to repeat the blocks contained inside 
forever. So if you have a situation where you always want to keep 
doing something from when the block starts to when you hit the 
red stop button, then the “forever” block is exactly what 
you need. 

You will notice that you can’t connect any blocks after a 
“forever” block. That’s because this block never ends! You can’t 
have a block run after it if this keeps going on and on and on and 
on forever! This is one of only a very few blocks that doesn’t let 
you add a block after it.

Loops Inside of Loops
There is nothing stopping you from putting loop blocks inside 

of other loop blocks. There’s even a name for it: nested loops.

forever

ESS E NT I A L

Putting loop blocks 
inside of other loop 
blocks is a very common 
thing to do! forever

repeat

point in direction 90

5

point in direction -90

when clicked

move 10

set rotation style left-right

steps

repeat 5

move 10 steps
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In this example, there are two “repeat” blocks inside of a 
“forever” block. Can you work out what this would do? It has 
a sprite point to the right and then move ten steps and repeats 
that five times. Then it makes the sprite point to the left and then 
move ten steps and repeat that five times. So a sprite would zip 
back and forth fifty steps going left and right, and because of 
the “forever” loop, it would keep doing that until you hit the red 
stop button.

A Loop and a Conditional Combined
There is one block that is both a loop and a Conditional block. 
The “repeat until _______” block makes it so that you can do 
something over and over until a certain condition is met. It’s like 
the “wait until _______” block except instead of doing nothing 
until the condition is met, it just keeps repeating the blocks inside 
it. In the following example, you’ll see a block you haven’t 
learned about yet: “loudness.” You’ll learn more about this in 
Chapter 8. Once the microphone hears a loud sound, the “repeat 
until” block will stop and the next block after it will happen.

Another common practice is to put conditions inside of loops. 
This is necessary at times because Scratch evaluates a condition 
at only one point in time. If you want something to be checked 
or tested all of the time, then you need to put it inside a loop to 
check it over and over. 

repeat until

repeat until > 50

when clicked

loudness

say forTell me when you are ready to start! seconds2

say I can’t hear you!

say forLet’s do this! seconds2

ALE RT

If you don’t add a con-
dition to a Conditional 
block, it will act like 
the condition is always 
false! So a “repeat” or 
“repeat until _______” 
block without a condi-
tion will be the same as 
a “forever” block, an “if/
then” block will never 
do the blocks inside of 
it, and an “if/else” block 
will always do the “else” 
section.
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In this example, the blocks continually check the volume from 
the microphone. If it is over twenty, then the sprite will say, 
“Wow, that is loud!” Otherwise it says nothing. The difference 
here from the “repeat until _______” block is that the “forever” 
block keeps on going even after the condition is met.

Stopping Blocks
At times in Scratch you will want to stop a set of blocks. This is a 
different type of control. Some things might take a long time to 
finish. You can decide to stop them from going any further with 
the “stop” block; Scratch stops any more blocks from happening.

when clicked

forever

if

else

then

say forMAKE SOME NOISE! seconds2

loudness > 20

say Wow, that is loud!

say

all

this script

other scripts in sprite

stop this script
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Do you have a “forever” block that you need to stop because 
something happened or a “repeat” block that’s going on for a 
really long time? Or maybe you want all the other blocks to stop 
when you click on your sprite. There’s no condition to check for 
this, so adding a “stop all” block after a “when this sprite clicked” 
Hat block lets you do that.

The different options in the drop-down menu of the “stop _______” block decides which set of blocks will be affected. “Stop 
all” does exactly what it sounds like. Every single script for every 
single sprite will stop.

“Stop this script” stops just the script attached to this block. 
Any other scripts you have running will just keep going. For 
example, maybe you have a game where more than one sprite 
bounces around a screen until you touch it with the mouse. You 
have to click on each one before the game ends.

The “stop other scripts in sprite” block does the opposite of 
“stop this script.” Instead of stopping all of the scripts on that 
sprite that the block is attached to, it stops all of the ones it isn’t 
attached to! This can be useful when you have a main part of 
your code that you want to keep going, but want to stop other 
blocks from continuing.

ESS E NT I A L

“Stop all” works the 
same way as the red stop 
button.

when clicked

forever

move steps

if on edge, bounce

10

if thentouching mouse-pointer ?

stop this script

turn 5 degrees

stop this script
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Cloning
What would you do if you could create clones of yourself? Maybe 
one clone could do your chores, and another could go to school 
for you! And why not to do some babysitting and make some 
money for you to spend? What would you have your clones do? 

In Scratch, clones can be super helpful as well. If you need a 
sprite to do something that’s really close to what another sprite 
is doing, a clone can make things easier. It might be harder at 
first to get it working, but you’ll be so happy you brought in the 
clones. They make it easier for you to fix problems in your code 
and usually in way fewer blocks than you’d normally need. Don’t 
be afraid to create clones in Scratch!

Why Clones?
What would you want a clone for in Scratch? Well, what if 

you want to create an ant farm simulation? Would you create 
fifty different ant sprites? This sounds really boring. Here’s an 
example of an ant farm simulation.

A Reason to 
Clone
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See all those little ants? It would be very hard to try to create 
this many sprites. And each one would need a lot of blocks copied 
into each sprite to make this happen. Cloning makes it so much 
easier in Scratch. So how do you do that?

Making Clones
There are three main blocks for making clones: “when I start 

as a clone,” “create clone of _______,” and “delete this clone.”

To create clones of the current sprite, use the “create clone 
of myself” block. Well duh, that makes sense! This makes a copy 
of everything about the current sprite. And that really does mean 
everything: the current position on the stage, any graphic effects, 
its costume, if it’s shown or hidden, and much, much more. 

That doesn’t mean the sprites always have to do exactly the 
same thing. What would be the point? Let’s take a look at an 
example of how a cloned sprite can be different from the first 
one. Start a new project and add the Ballerina sprite. Now add 
the following blocks. 

when I start as a clone create clone of myself delete this clone

when clicked

go to x: y: 0-190

repeat 5

create clone of myself

move steps75

change effect bycolor 25



Each of the  
cloned sprites is 
capable of doing 
its own Scratch 

blocks. 
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The first block moves them to the far left and then has a loop 
that does something five times by creating a clone each time, 
moving to the right and changing the color of the sprite. Try 
doing this too!

This will make six ballerinas show up on the stage. Why six? 
You have created five clones of the original sprite. So you’ll have 
the five clones, plus the original sprite is still here.

When I Start As a Clone
Each of the cloned sprites is capable of doing its own Scratch 

blocks. That’s what the “when I start as a clone” Hat block is for! 
This gives a new script to each cloned sprite! Let’s use that for our 
ballerinas. Add this script to our sprite to give the clones 
something to do.

when clicked

forever

next costume

when I start as a clone

wait seconds.5

go to x: y: 0-190

repeat 5

create clone of myself

move steps75

change effect bycolor 25



1297. Control

Take a look at all of the ballerinas dancing on your screen. 
Well, almost all of the dancers. Look at the original sprite all the 
way over on the right end. She’s not dancing! 

This is because it doesn’t get to use the “when I start as a 
clone” blocks. There are a few different ways to fix this. The first 
is just to hide the main sprite after it makes its clones. That way 
there will be only the five cloned sprites visible, and they’ll all be 
dancing! You have to add a show block when the clones start 
though. If you don’t, you won’t see them either.

The other way you could do it is to create a custom block. 
You’ll learn about these in Chapter 10. You can make a block that 
tells all of the sprites to dance and add it on to the end of the 
original sprite’s script. Then everyone’s dancing together! Once 
you learn about custom blocks, come back here and see if you can 
figure out how to do this. 

hide

repeat 5

show

forever

wait seconds

next costume

.5

when I start as a clone

create clone of myself

when clicked

go to x: y:-190 0

move steps75

change effect bycolor 25 ALE RT

Here’s a hint: the only 
block under the “when 
I start as a clone” block 
should be your custom 
one.
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Another option is to broadcast a message. Then, instead of 
using the “when I start as a clone” Hat block, you can use the 
“when I receive _______” block. Send a message after creating all 
the clones. Because all clones have the same script as the main 
sprite, all of the clones will receive their own broadcast message 
and start dancing at the same time!

hide

repeat 5

show

forever

wait seconds

next costume

.5

wait seconds.5

create clone of myself

when clicked

go to x: y:-190 0

move steps75

change effect bycolor 25

when I receive start dancing

broadcast start dancing
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Activity ★☆☆
EASY

Forest Sim

In this activity you will get to create a forest of two different 
types of trees! You’ll plant some new trees and watch as they 
grow and get old.

1. Choose the Backdrop and the Sprites
First we need to choose a backdrop and then a couple of tree 
sprites. There are two tree sprites already built into Scratch: Tree1 
and Trees. 

2. Plant the Trees
Now go to the backdrop and add some code that creates new 
clones for the sprites each time you click on the stage. Start with 
a “when stage clicked” Hat block. 

You want the code to do two different things: clone the Tree1 
sprite and clone the Trees sprite. That sounds like a job for the “if/
else” block! That way you can set a condition so sometimes it 
plants one and sometimes it plants the other.

Jurassic 
Backdrop

ALE RT

Remember, the “when 
stage clicked” block can 
be found only when you 
click on the stage in the 
sprite area. 
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Since you don’t care which it plants, you should use a “pick 
random _______ to _______” block and just put “1” and “2” in the 
two blanks. That way the block will always choose between just 
the two options. Unfortunately, that’s a Reporter block, which 
means it doesn’t fit in the “if/else” block. But if you put it in a 
“_______ = _______” block, it should fit! Now set it to check if it 
equals “1.”

Do you see what should happen with this code? The “pick 
random 1 to 2” block will choose either the number 1 or the 
number 2. If it’s 1, it will clone Tree1, and if it’s number 2, it will 
create a clone of Trees! Perfect!

3. Control Where You Plant the Trees
You don’t want to plant the trees in a random spot. You want to 
be able to control where you plant your trees! You should hide 
the first sprites when the game starts. Otherwise, there will be 
two trees that you didn’t plant. That’s a simple enough problem 
to fix. Just add a “hide” block to a “when green flag clicked” 
block on the two sprites, and they won’t show up. Don’t worry 
though. The clones you create still will. 

when stage clicked

if

else

thenpick random = 1

create clone of Tree1

create clone of

to1 2

Trees

when clicked

hide
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You want your trees to grow where you click the mouse. Click 
on one of the sprites and then go into the Costumes tab. Select 
all of the tree by clicking on each part and drag the tree up so the 
bottom of the sprite is in the center of the square. Now do the 
same thing with the other sprite.

Now you need to plant these trees! Add the Events Hat block 
for “when I start as a clone” since you want this code to happen 
each time a new tree is created. First you need to show the tree 
sprite and move it to where the mouse was clicked. To match 
where you have the mouse, it uses two Reporter blocks from the 
Sensing section: the “mouse x” and the “mouse y” blocks. Add 
these to a “go to x: _______ y: _______” block. This puts the tree 
clone exactly where you click the mouse.

CHAPTER 

7Repositioned 
Sprite

ESS E NT I A L

A shortcut to put the 
same blocks into each 
sprite is to drag the 
blocks from one sprite 
over to the sprite area 
on top of the destination 
sprite that you want 
to move the code to as 
well.
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4. Grow the Trees
When trees are first planted, they’re usually pretty small so set 
the size of the clone to only 10 percent. Now you want the trees 
to grow. Use the “change size by 10” block to make it do that. 
But trees don’t only grow once. Put a “repeat” block around it so 
it will grow a few times. 

How many times should it grow? Well, some trees are bigger 
than others, right? You can make some trees grow more than 
others with a “pick random 5 to 10” block.

Once each tree finishes growing, it should wait a little while 
before continuing. After all, trees don’t die right after they finish 
growing! You should add a “wait 5 seconds” block. Feel free to 
change this time if you like. Now it’s an old tree though. Have it 
topple over by adding a turn to the right of ten degrees nine 
times. That makes ninety degrees, or just what is needed to get it 
to lie flat. 

go to x: y:mouse x mouse y

hide

.5

when I start as a clone

repeat 9

show

set size to %10

change size by 10

5 topick random 10repeat

wait seconds5

turn 10 degrees

ALE RT

 Once the tree is lying 
on the ground, it should 
disappear, so add a hide 
block at the very end.
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Do you know all of your five senses? You can 

see, hear, touch, smell, and taste. There might 

be even more than that! Just like you use 

your eyes, ears, fingers, nose, and mouth to 

experience the world, you use blocks in Scratch 

to tell if something is there or not! With 

these blocks, you can answer questions, like 

“What time is it right now?” or “Is the mouse 

currently touching my sprite?” or “Is my sprite 

touching the color red?” Sensing blocks are 

really important to help you make a fun game. 

Let’s jump in!



You will use Sensing 
blocks to help your 
sprites understand 

and react to the stage 
around them. 
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What Are Sensors?
For people, our senses let us know when something is happening 
so we can react in the right way. For example, if your skin senses 
that the oven is hot, you will pull your hand away. It works the 
same way for Sensing blocks in Scratch! You will use Sensing 
blocks to help your sprites understand and react to the stage 
around them. That might mean they change directions when 
another sprite gets too close or they say something when they hit 
the wall of a maze. When talking about coding, sensors refer to 
the first two types of blocks that give back either true or false for 
Conditional blocks or words or number values for Reporter blocks.

One of the best methods of understanding these blocks is to 
click on them. You don’t even need to drag them into the 
workspace to do this. Any block you click on will show you 
what the current value is. In these two examples, clicking on the 
“current hour” block will show the current hour of the day in a 
little balloon below the block, and clicking on the “touching 
edge” block will show false if the current sprite is not touching 
the edge of the stage.

These are the values that these Sensing blocks will report 
or provide to whatever block you might put them inside of. 
You might decide to have your sprite say the current hour in a 
speech bubble or make a sound and change direction for a sprite 
bouncing around the screen. It is up to you to decide where you 
put the Sensing blocks depending on what you are trying to do.

There are different groups of Sensing blocks that you can use 
depending on the type of information that you need. You will 
want to think about someone playing your project and what type 
of control the player should have. As you think about this, you’ll 
start to make some decisions about what Sensing blocks you need 
and at what times you will want to get this information.

12

hourcurrent

touching edge ?

false
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Catch the Mouse!

The simplest thing you can make your sprite sense is where the 
computer mouse is. In Chapter 2, you learned about the “go to _______” block, which included a way to make the sprite follow 
the mouse pointer. You can do the same thing with the “go to 
x: _______ y: _______” Motion block and two Sensing blocks: 
“mouse x” and “mouse y.”

You might be wondering why you would ever use the second 
way if it does the same thing and uses more blocks. Well, what if 
you want your sprite to not move up or down but you want it to 
follow the mouse left or right? You can do this by keeping the 
y value (up and down) the same for the sprite and change only 
the x value (left and right) to match the mouse position.

mouse x mouse y

when clicked

forever

go to mouse-pointer

when clicked

forever

y positiony:mouse xgo to x:

ESS E NT I A L

Did you notice in this 
example that the 
“mouse x” Reporter 
block and the “y 
position” Reporter block 
are very similar? The “y 
position” is really just 
another sensor that is 
specific to the current 
sprite! It’s more closely 
related to where the 
sprite is, so Scratch puts 
it in the Motion category 
instead of the Sensing 
category of blocks.

when clicked

forever

mouse yy:mouse xgo to x:
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You can sense more about the mouse than just where it is on 
the screen. Take a look at the “mouse down?” block.

This senses whether the person playing your project is 
pressing the mouse button or not. You can use this together 
with a loop with some condition that waits for the mouse button 
to stop being clicked. In the following example the loop will 
repeatedly check if the mouse is pressed or not. If it is, the sprite 
will start moving around the screen and changing costumes. If 
the mouse is not pressed, the sprite will just follow the mouse 
around the stage. This allows you to move the sprite wherever 
you want and then press the mouse key to have it start animating 
from there. 

mouse down?

if

else

then

forever

go to mouse-pointer

when clicked

set rotation style left-right

mouse down?

move steps

if on edge, bounce

10

next costume

ALE RT

There are a few things 
to watch out for when 
using the “mouse 
down?” block. You need 
to test how it works 
in the player mode 
(remember that when 
you click the zoom 
button on the stage, it 
goes to player mode), 
not just the regular view, 
since the mouse behaves 
slightly differently 
between the two.
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On the stage you can drag your sprites wherever you want. 
The block “set drag mode _______” can change this in the player 
(zoom) view. If you set a sprite to be “not draggable,” then you 
won’t be able to drag it around in the player view. It will stay 
exactly where its blocks tell it to.

You can make your project sense more than just the mouse 
though. It can also sense the keyboard!

The Keyboard
Gaming can be a lot of fun when you use the keyboard to move 
around the screen. Maybe you want to use the space bar to have 
a character jump or use the arrow keys to move around. The “key _______ pressed?” Conditional block will let you use any key you 
want to control your sprite!

draggable

not draggable

set drag mode draggable

ALE RT

Remember you need to 
click the top right button 
near the stage to go to 
the player (zoom) view.

key pressed?left arrow

?

?

space

left arrow

right arrow

down arrow

up arrow

any

a

b

c

d

e

f

g



1418. Sensing

You might wonder how this block is different from the 
“when _______ key pressed” Events block. The Events block 
works similar to typing words into a document. If you press and 
hold down on a key, it repeats itself, but very slowly. That’s 
perfectly fine sometimes, but if you want to control a sprite’s 
movement on the screen, it will look a little rough. To get a 
smoother movement for your character, you will have to put the 
sensors for the direction keys inside a “forever” block and use 
the “if/then” Conditional block.

This will cause a sprite to move around the screen much more 
smoothly since the “forever” block will run as fast as possible on 
the computer.

forever

key right arrow pressed then?

stop this scriptchange x by

if

1

key left arrow pressed then?

stop this scriptchange x by

if

-1

key up arrow pressed then?

stop this scriptchange y by

if

1

key down arrow pressed then?

stop this scriptchange y by

if

-1
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Another difference between the “when _______ key pressed” 
block and the “key _______ pressed?” block is that you can press 
on more than one key at the same time with the Sensing block 
and both will activate. That means that if you pressed the up 
and left arrow keys at the same time in the previous example, 
your sprite would “change x by –10” (because you pressed the 
left key) and “change y by 10” (because you pressed the up key). 
Which way do you think the sprite would move? It would move 
diagonally up and to the left! You can’t do this with the “when _______ key pressed” Events block! 

Sometimes you might want something to happen each time 
there is a full key press and release. For example, perhaps you 
have a key that changes the backdrop in a loop. If you don’t wait 
for the key to be released, the loop will immediately cycle 
through all the backdrops. You could do this same code with an 
event loop, but sometimes it might be easier to do a sequence of 
key press checks to create a chain of actions that happen on each 
key press.

This will cycle through only one backdrop on each key press, 
even if you hold down the key, as it has to wait for the key to not 
be pressed.

when clicked

forever

wait until

wait until

next backdrop

switch backdrop to next backdrop1

key spacenot pressed?

key space pressed?
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The examples so far have used specific keys for the “key _______ pressed?” block. It’s also possible to wait for any key to 
be pressed. This is a special option for the “key _______ pressed?” 
block. The “key any pressed?” block works in the same way as 
any other “key _______ pressed?” block except it activates when 
any key at all is pressed. You might use this to wait for any key to 
be pressed to start a game or perhaps to switch to a new level or 
backdrop.

Touch
If you are working with a touchscreen, your finger becomes 

the mouse. That means any code blocks that refer to the mouse 
(such as “when this sprite clicked” or “mouse down?”) will start 
when your finger touches the screen. This is very similar to the 
mouse, but there are a few other things you need to consider 
that are special with touchscreens. Since there is no mouse, trying 
to use the mouse movement when the mouse is not pressed 
isn’t possible. It will always be down or there will be no mouse 
movement at all for a touchscreen. If you have a project that you 
want to work on using a touchscreen, make sure to try it out on 
the touchscreen device. Also, on many touchscreens, there is no 
physical keyboard, so using the “key pressed” blocks won’t work.

Collision Detection
Scratch doesn’t only sense when a key is pressed. It can also tell 
if two sprites touch each other and if a sprite touches the mouse, 
the edge, or even a specific color on the screen.

Touching _______?
The “touching _______?” Condition block will report either 

true or false depending on whether or not the current sprite is 
touching whatever you choose in the drop-down list. 

FACT

Collision Detection

When sprites touch 
each other in games, it’s 
usually called collision 
detection. That’s a fancy 
way of saying it can tell 
when two sprites run 
into each other.
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For example, a very common use for the “touching mouse-
pointer?” block is to change a sprite’s costume when you touch it 
with the mouse. Let’s say you have a button in your project that 
shows the project instructions. You can make it so the button will 
change colors when you put the mouse over it, so the player 
knows that it can be clicked on.

You can also use this block to check if the sprite is touching 
the edge of the stage or another sprite. If the sprite touches a 
specific sprite, maybe that means the player lost and you can 
add a sound and a message to let the player know. Or maybe 
touching the edge could mean the player won and gets to go to 
another screen in a platformer game.

Touching Colors
There are two more blocks that check if your sprite is touch-

ing something else. Instead of seeing if the sprite is touching a 
specific object, like the mouse pointer or another sprite, this block 
checks to see if your sprite is touching a specific color.

The “touching color _______?” block activates when the sprite 
touches the chosen color. The “color _______ is touching _______?” 
block looks for the first color in the current sprite and senses if it 
is touching the other color in another sprite or in the backdrop. 

touching mouse-pointer

mouse-pointer

edge

Ball

Cat

touching color ? color is touching ?

FACT

Platformer game

A platformer game is 
where your game char-
acter jumps between 
suspended platforms, 
usually by scrolling up 
and down or left and 
right.
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There are many ways to use these blocks! Let’s start by 
looking at a few ways to use the “touching color _______?” block. 
The “touching color _______?” block is often used to make a maze 
or platformer game so you can check if the current sprite runs 
into a wall. You can also make a special colored door for an exit 
to the level. For example, you can make this maze. If the sprite 
touches the blue wall, it loses, and if it touches the pink door, it 
goes on to the next level.

The “color _______ is touching _______?” block can do even 
more! You can pick any color in a sprite and know if it’s touching 
some other part of a different sprite. It’s helpful to draw your 
own sprites so you know exactly what color you’re checking for.

This is also a great help when you build a maze. By adding a 
single pixel that’s the same color as the background to each side 
of the sprite, you can build a four-way sensor that can detect 
if the sprite is about to run into a maze wall. If the dot hits the 
wall’s color, you can tell the sprite to stop or move backward! For 
example, you could use a script like this to stop your sprite from 
running into a red wall.

Maze

ESS E NT I A L

Sometimes images 
have a lot of colors 
that look really, really 
similar but are not the 
same. However, this 
can make it difficult 
for the “touching color _______?” and “color _______ is touching _______?” blocks to work. 
One of the most common 
bugs in Scratch is when 
your script is checking 
for a similar color in a 
sprite that is made up of 
many different shades. 
It will detect only one of 
the shades and may even 
look like it’s not working!



146 8. Sensing

if

switch costume to sensor

switch costume to

when right arrow key pressed

if

else

thenis touching ?color

change x by -2

change x by 2

costume1

if

change x by

switch costume to sensor

switch costume to costume1

2

when right arrow key pressed

is touching key right arrow? and thenpressed?not color

if

change x by

switch costume to sensor

switch costume to costume1

2

when right arrow key pressed

is touching key right arrow? and thenpressed?not color

You can add dots to the top, left, 
and bottom of your sprite as well so it 
can sense any walls on those sides too. 
But it might look ugly if the player saw 
these dots. Use a color really close to the 
background for these dots, but not exactly 
the same.

You can also do it another way! Create 
your own costume for your sprite that is 
simply a colored box. Make it the same 
size as your sprite. Now you can have your 
sprite switch to that costume, sense if the 
color is touching the color of the maze, 
and then switch the costume back. It 
happens so fast you won’t even notice the 
costume change!

If you need to notice when your sprite 
touches a wall, you can make all the 
borders the same color. But sometimes 
you will want to know which side the 
sprite touches. For example, if you make 
a platformer game and your sprite needs 
to fall to the ground, you would need to 
know if it is touching at the bottom versus 
the top or left or right. You could add 
something like this sensor costume and 
code to make it work.
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Take a look at that box where you choose your color. 
You’ll notice three bars: Color, Saturation, and Brightness: 

•	 The Color bar is pretty easy to understand. That’s where you 
choose your color. 

•	 The Saturation controls how pure your color is. Zero means 
you won’t even see the color. It will just be a dull gray, and 
100 means it will be pure color. 

•	 The Brightness controls how dark the color is. Zero will be 
totally black, and 100 makes the color as bright as possible.

Color 78

Saturation 60

Brightness 100

FACT

Saturation 

Saturation controls how 
pure your color is. Zero 
will be totally washed 
out, and 100 will be a 
pure color.

Brightness 

Brightness controls the 
amount of white or 
black in your color. Zero 
will be totally black, 
and 100 will be full 
brightness.

Color Choices



Sometimes you might 
want to make 

your code check if 
two sprites are 
touching.
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Just Once or All the Time?
Sometimes you might want to make your code check if two 

sprites are touching only when something happens. At other 
times, you might want to always be checking to see if your sprite 
is touching something.

Take a look at these two codes. Both of them are checking 
if the current sprite is touching the butterfly when you press the 
green flag. But in the first one, there is no loop. That means if the 
two sprites are not touching when the green flag is clicked, then 
the code finishes and never checks to see if they are touching 
again. Even if they touch later, this code will be done, so it won’t 
notice they are touching.

if thenButterflytouching ?

say forTouching 2 seconds

when clicked

when clicked

forever

if thenButterflytouching ?

say forTouching 2 seconds

move steps10
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The second set of blocks always looks to see if the current 
sprite is touching the butterfly by using a “forever” block. 
Since the current sprite is also set to “move 10 steps” inside the 
“forever” block, the sprite will check to see if it’s touching the 
butterfly every time it moves, and if it comes into contact with 
the butterfly, it will notice and say “Touching” for two seconds.

Distances
What happens if you want two sprites to notice if they’re getting 
close to something else but not touching? Well, there’s a block 
that will tell you how far away your sprite is from that object! 
The “distance to _______” block tells you and your sprite how far 
away it is from other sprites or the mouse pointer.

For example, if two sprites get too close together, maybe you 
want them to blush! How would you do that? You can use the 
“distance to _______” block to see how far away from each other 
two sprites are. In this example, the sprite changes color 
depending on how close it is to another sprite.

when clicked

forever

if

else

thenAverydistance to < 150

set color effect to 180

set color effect to 0
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You can also use the “distance to mouse-pointer” option to 
see how close the mouse pointer is to a sprite. This example 
changes the sprite to get larger depending on how close the 
mouse is, but you could use this whenever you want something to 
happen based on how close the mouse is to a sprite.

Dates and Time
In Alice in Wonderland, the White Rabbit was always running 
late! You’re in luck though because Scratch has some blocks that 
will always keep you on time! They can tell you the date today, 
how much time has passed since you started a game, or even 
how many days there have been since January 1, 2000! Let’s learn 
about a few of these blocks.

Current Date and Time Block
The “current _______” block can tell your sprite what the 

current year, month, date, hour, minute, second, or day of the 
week it is right when the block activates.

when clicked

forever

mouse-pointerdistance toset size to %

current year current month current date

current hour current minute current second

current day of week
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You might find it useful to use these blocks in games where 
you ask for someone’s birthday and want to work out how many 
years old the person is or just to show the date and time in 
different ways. You can even have your sprites do different things 
on different days. Maybe you’ll have your sprite look upset on 
Monday because the sprite has to go to school!

The “day of week” selection is a little weird. It reports the day 
as a number, with Sunday being the number one and Saturday 
being number seven. The best way to show the actual day of 
the week instead of the number is to make a list and then use a 
special Variables block. You’ll learn more about how to do this in 
Chapter 9.

Timer Block
What if you want to make a game that gives more points the 

longer someone is able to play? You could try to use the “current 
second” block, but that will reset back to zero every time it gets 
to sixty. That won’t work! 

To do this, you’ll need to use the “timer” block. It counts up 
from zero, starting when the project begins. When the script 
finally gets to the actual “timer” block, it will tell your sprite 
what that number is and run whatever block it’s part of. 

An easy way to see the timer at work is simply by having 
the sprite tell you how long it’s been running for. You can add 
the “timer” block into the “say _______” block and then run it 
to see the timer in action. As soon as you click the green flag, 
your sprite will start showing how many seconds have passed.

You might notice another block related to the timer: “reset 
timer.” This starts the timer over at zero. You’ll find this very 
handy if you use the timer when you make a game. Maybe you 
need to give the player some instructions so you don’t start the 
game right away. Or maybe you want to reset the timer when 
you change to the next level. There are a lot of different reasons 
why you might want to reset the timer in the middle of the 
game.

when clicked

forever

timersay
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Days Since 2000 Block
To more easily work out how many days before or after a 

specific date, you can use the “days since 2000” Reporter block. 
One way you might use this block is to create a list of 
appointments or events. First you would figure out how many 
days will have passed between January 1, 2000, and the day of 
your event. Then you can use some Operators blocks to show how 
many days between the two dates! Each time you start your 
project in the future, you will be able to see how many days until 
your event.

Asking Questions
Most of the Sensing blocks tell you very specific things. The 
“touching color _______?” block can only tell if your sprite is 
touching that specific color or not. The “timer” block tells you 
exactly how many seconds have passed when it runs. There’s 
another block, the “ask _______ and wait” block, that can have 
any response the player wants! 

When this block runs, it will ask a question on the stage and 
wait until the player gives it an answer and then presses Enter or 
Return. It doesn’t matter what the answer is; the player can type 
a number, words, or even an empty response! 

ALE RT

Google “days since 2000 
calculator” to find a 
handy date calculator to 
help you work out the 
number of days to your 
special date, such as a 
birthday!

say forround -join join It’s 7343 days until Emma’s birthday in 2020days since 2000

?ask and waitWhat’s your name?
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Whatever the player decides, Scratch will make this the new 
“answer” variable. Now when you use the “answer” block, this is 
what will pop up!

Let’s try an example. We’ll keep it simple and just have your 
sprite say your name back to you. Let’s add an Events block like 
the “when green flag clicked” block so we can get the project 
started. Next, add this fancy new “ask _______ and wait” block 
below it. Now we need a block to make your sprite tell us the 
answer. Let’s go to the Looks category and grab a “say _______” 
block. Add the “answer” block to a “join” block so the Scratch cat 
can say “Hi” before the player’s name. Then add that join block 
to the “say _______” block, and we’re ready to go!

What’s your name?
Ask and Wait

when clicked

say join Hi answer

?ask and waitWhat’s your name?

ESS E NT I A L

You don’t have to worry 
about capitalizing 
letters when you use 
the “_______ = _______” 
Condition block. Scratch 
considers Y the same as 
y, which isn’t always the 
case with many other 
programming languages.
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Other Sensors
We’ve covered most of the big Sensing blocks, but there are still a 
few more. Throughout the book, you’ve learned about ways for a 
sprite to find out where it is (using the “x position” and “y 
position” Motion blocks), what costume it’s wearing (using the 
“costume _______” Looks block), how loud it is (using the 
“volume” Sound block), and a lot of other things. But what if you 
want the sprite to know where another sprite is, or what costume 
a different sprite is wearing? Then the “_______ of _______” 
Sensing block can peek across to other sprites or backdrops to 
find out even more things.

It might not be immediately obvious what the “loudness” 
block does. Does it tell you how loud a sprite is? Not exactly. In 
this case, the block connects to your microphone. 

x position

y position

direction

costume #

costume name

size

volume

backdrop

backdrop name

x position of Apple

Stage

Aiming sprite

Apple

x position of Apple

You can make Your 
sprite react in 
different ways 

depending on how 
loud it is! 
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You can use this block to tell you the volume of a noisy room. 
You can make the sprite react in different ways depending on 
how loud it is! For example, you might set the size of your sprite 
to this in a loop like the following. This would make the sprite 
change from extremely tiny to its full size depending on what 
Scratch can hear from your microphone. You can literally see the 
sound!

The very last Sensing block is the “username” block. This is a 
pretty simple one. This block will show the username that the 
person playing your project has logged in with. You can use this 
to personalize a message to someone playing your project, like 
with the following blocks: 

when clicked

forever

loudnessset size to %

ask and waitjoin join Are you ready to play a game: username ?
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Activity

8. Sensing

★★☆
MEDIUM

Trobo Maze

For this activity you will get to create a twist on a maze! When you 
go through a maze, usually it stays the same so you can work out 
how to get through it. But in this activity the maze changes while 
you go through it! Sounds crazy, right? Let’s dive in and get started.

1. Choose the Sprites
To start, you will need to create the sprites and the backdrops 
for the maze. This example is using a fun character called Trobo! 
He likes to tell stories and needs help to find his way through 
the maze. He’s not a sprite you can find in Scratch, so choose 
whatever sprite you like best or draw your own and set its size 
to about 30 pixels by 30 pixels, the same size as Trobo is. 

Now draw or choose another sprite. This will be the goal at 
the center of the maze. Now make four costumes for this shape. 
You can make them different colors and shapes, but you want 
them to be about the same size as the star, circle, and rectangle in 
the prior example, about 60 pixels by 60 pixels. 

Yay, you found the star

Maze Example

ALE RT

Make sure you name 
each of the costumes 
of the goal since you 
are going to use these 
names in the code.
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2. Create the Maze
Finally, create the maze. Be sure to go to the backdrops to create 
your maze since it is not a sprite. Your first idea might be to draw 
a maze with a bunch of lines and then add in some spots for the 
sprite to get through. You’ll find, though, that this takes a long 
time. Since you’re going to create four different maze backdrops, 
it’s much easier if you start by using the Rectangle tool to just 
draw a few rectangles inside of each other for each layer of the 
maze. Do this in vector mode in the image editor (which you’ll 
learn more about in Chapter 12) since it will be easier to change 
if you don’t get it quite right. Make sure you leave some space on 
the left. You are going to use this later on.

Once you have all of the rectangles of the maze, add in a 
white rectangle to create paths through the maze. Do the same 
thing for all the gaps you want to make. To finish this off, draw 
some lines to block the player from going certain ways.

Convert to Vector

4Fill Outline

maze1

Group

Copy Paste Flip Horizontal Flip Vertical

Ungroup Forward Backward Front Back

Costume

Code Backdrops Sounds

1

Backdrops Tab
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3. Create the Backdrops
Now right-click and duplicate this maze three times so you have 
four maze backdrops for your project. Change each of the mazes 
to have slightly different spots to get through and a few different 
blocking walls. Now you can get to the code!

You want the backdrop to change every thirty seconds for as 
long as the game is being played. How do you think you could 
make that happen? The best way is to connect a “wait 30 
seconds” block to a “switch backdrop to next backdrop” block 
and then put both of those in a “forever” block. Just to make it a 
little more fun, you should add a chime sound every time the 
backdrop changes. How does your code look? It should look 
something like this.

4. Move the Main Sprite
For the next step, you need to get your main sprite moving 
around. You always want to tell people how to play, so start off 
with a “say _______ for _______ seconds” block. Then you always 
want to bring the main sprite back to the starting point. If your 
starting point is on the left, you should have the sprite point 
toward the left so it can glide back to the starting position and 
then turn around to face the maze. The goal is to keep going 
until your main character is touching the target, so add in the 
“repeat until” block and add in the condition to go until it’s 
touching the sprite you made (“touching target”). 

when clicked

forever

wait seconds30

start sound chime

switch backdrop to next backdrop
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Next, add some Sensing blocks so 
the sprite will point and move in the 
direction of the key the player presses. 
It looks like a lot of code, but that’s 
because you need to check for each 
direction key. 

Now try it out.

forever

point in direction -90

point in direction -90

say forHelp me find all the shapes! 2 seconds

when clicked

secs to x: y:3 -145 143glide

touching target ?

stop this script

if

key right arrow pressed?

key left arrow pressed?

stop

if

key up arrow pressed?

stop

if

key down arrow pressed?

stop

if

point in direction -90

90

0

180

repeat until

point in direction

point in direction

point in direction

key any pressed?

stop

if

5move steps

then

then

then

then

then
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Whoa, your sprite is walking right through all of the walls of 
the maze! You need to get him to stop if he runs into the wall!

To do this you’ll need to add a sensor to the front of your 
main character. In this example, adding some white blocks in 
front of Trobo will help see where it’s okay to go and where the 
maze is.

Now you should add the blocks to make it check if this white 
rectangle runs into the maze. Add a few more blocks between 
the “key any pressed?” block and the “move 5 steps” block to 
make it so it will sense the maze. The first step is to check if the 
white is touching the blue color of the maze. If it is, add a sound 
to make it sound like your sprite has run into the wall. Otherwise, 
your sprite gets to move!

Sprite Sensor
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Finally, add a “broadcast _______” block, and make “goal” the 
message. This broadcast will tell other sprites when your sprite 
has reached the target. You want to put it as the second to last 
block in the code since you want the message to broadcast only 
after the player has reached the target. Try it out again! Trobo 
should no longer go through the walls.

5. Add the Goal
Now it’s the final stretch, the goal. First, you want the goal to 
change every five seconds so add a “forever” loop around a “wait 
5 seconds” and a “next costume” block.

Now you need the goal to react 
if your sprite reaches the target. 
Remember that broadcast for the goal? 
When your sprite touches the goal, the 
goal should receive that message and 
check to make sure it’s touching your 
main sprite. If it is, it should create a 
clone of itself so you have a little trophy!

if

else

thencolor ?is touching

if thenkey ?pressedany

play sound boing until done

move 5 steps

broadcast goal

forever

wait seconds

next costume

5

when clicked
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But you don’t want the trophy in the middle of the maze. 
When the trophy is created as a clone, you want it to move off to 
the empty space on the side of the maze. When the goal starts 
as a clone, you should have it glide over to the left side (x: –210). 
You don’t want all of the trophies on top of one another, so 
set the y position to space out each of the different goals. You 
can do this by multiplying the costume number by seventy (ten 
pixels more than the size of the goals you created—this will leave 
space in between the trophies on the side of the maze) and then 
subtracting that from two hundred. This will move each trophy 
down from the top of the stage (y: 200).

When you win, you should get to celebrate. To finish up this 
project, add a “say _______ for _______ seconds” block when the 
goal creates a clone. You could have it say something like “Yay, 
you found the costume name” of the goal you just got. Try it out! 
Your game is now ready to go!

if thenTROBOtouching ?

when I receive goal

create clone of myself

when I start as a clone

say forjoin Yay, you found the for secondscostume name 2

glide forcostumey: - * numbersecs to x:1 -210 200 70
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You’ve already learned a little about variables, 

like the “switch costume to _______” Looks 

block or the “mouse x” Sensing block. Well, 

you can create your own variable too! Almost 

every project you make will need to keep 

track of things that change. Your projects have 

already been doing this for some variables 

(such as a sprite’s location), but to take your 

projects to the next level, you’ll need to be 

able to make your own variables to keep track 

of other important things for your project. 



A name is an 
example of 

a variable! 
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Variables
You might have heard about variables at school. Usually most 
schools teach variables as part of algebra courses in seventh or 
eighth grade. Don’t worry if you have not covered it yet though. 
This section will teach you all you need to know!

Variables Explained
At the start of the year, you probably had to tell your teacher 

your name. Not everyone had the same name, right? A name is 
an example of a variable! The name of the person the teacher is 
talking to changes as the teacher talks to different people. One 
minute the teacher could be talking to someone named Andrew, 
and the next, he or she is talking to someone named Brett.

Name is your first example of a variable, and you see the 
different values it can have depending on whom you talk to. You 
do not actually use the word name when you meet someone 
though, unless you don’t remember what that person’s name is. 
You replace that variable with what that person’s actual name is.

Variables don’t just store words as their values. They can also 
remember numbers. For example, another variable in real life is 
your age. Your age goes up as you get older, so it’s always 
changing!

Making Variables
To make a new variable, obviously you’d have to start in the 

Variables section! Choose the dark-orange Variables section of 
blocks, and you should see the Make a Variable button.

FACT

Variable

A variable is used to 
represent something 
that can have different 
values. In Scratch, the 
value can be words or 
numbers.

ESS E NT I A L

Variables don’t always 
have only one value. 
For example, a variable 
like score can be used to 
show the current score 
in a game, and it can 
be changed whenever 
the game player does 
something good (or bad).
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Here you can name your variable. To make it easy to 
remember, choose a name that makes sense for what it’s going to 
do. You don’t want to make a variable and then forget what it 
does! If the variable is going to count something, like how many 
lives the player has left, give it a name like “Lives Left.” Naming it 
exactly what you want it to do makes it easier when you have a 
more difficult project that may have many variables. Usually the 
variable name will never be shown to the person running your 
project, so it’s more important that it makes sense to you than to 
others. 

There are two more options to choose from when you create 
a new variable. You can select “For all sprites” or “For this sprite 
only,” also known as global or local variables, respectively.

�GLOBAL VARIABLES
A global variable can be set or changed from the script of 

any sprite or the stage. It’s global, and that means it is available 
everywhere. No matter what script you put a global variable 
in, you are always using the exact same one. You’ll use global 
variables for parts of your project that are not specific to just 
one sprite. 

OK

New Variable

For all sprites

New variable name:

For this sprite only

More Options

Cancel

Variable 
Name Box

FACT

Global Variable

A global variable is a 
variable that all sprites 
and the stage share in 
common. All sprites and 
the stage can get the 
variable or change it. If 
the variable changes, 
then it is changed so 
that it’s the same for all 
other sprites and the 
stage as well.
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A variable like score is an example of a global variable since 
there would be only one for the entire game. Different sprites 
can make the score go up or down, and all of them share the 
same score variable. The two examples of variables you read 
about earlier, name and age, aren’t global variables. These are 
variables that are different for each sprite. These are examples of 
local variables.

�LOCAL VARIABLES
If you select “For this sprite only” when you make a variable, 

it will be local. Can you think about things that are local to you, 
like your local school? Now think about a friend in another town. 
Your friend has his or her own local school, and it’s different from 
yours. Your friend can’t go to your school, and you can’t go to 
your friend’s school. This is how local variables work! Local 
variables are allowed to be used only by the sprite that it was 
created for. Other sprites will not be able to see or change a local 
variable.

Changing Variable Values
There are two ways to change the value of a variable. Just 

like you can set or change the x and y positions of a sprite, you 
can set a variable to a specific value or you can add or subtract 
from the current value.

ESS E NT I A L

You can create two 
variables in different 
sprites with the same 
name. You might do this 
if each sprite is keeping 
its own score, like when 
sprites are competing 
against each other. 
Scratch puts the name of 
the sprite in front of the 
variable so you can see 
which sprite each local 
variable belongs to.

FACT

Local Variable

A local variable is a 
variable that can be 
seen only by the sprite 
it was created for. Other 
sprites and the blocks 
for the stage cannot 
see this local variable or 
change it.

0variableset to 1variablechange by
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The “set _______ to _______” block allows you to set a variable 
to something specific. You can use words or numbers here or even 
rounded blocks like the “timer” block. You’ll use this block when 
you’re first creating your variable so it has a value to change.

Let’s take a look at an example to show you how to set a 
variable. When you press the space bar, the blocks set the variables 
for “age” and “name.” This is done with the “set age to 8” block 
and the “set name to Crab” block. For the Starfish sprite, the 
blocks are the same because you are still using the same variables, 
but they are set to 10 and Starfish.

8ageset to

when space key pressed

Crabnameset to

say for secsjoin join join join My name is 5name age, and I am years old

10ageset to

when space key pressed

Starfishnameset to

say for secsjoin join join join My name is 5name age, and I am years old

1wait secs
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The “change _______ by _______” block allows you to add or 
subtract from whatever the current value for the variable is. This 
block works only if the value of your variable is a number. If you 
set a variable to a word and then try to use this block to change 
the value of the variable, the value changes to “NaN.” What is 
this? This stands for Not a Number. It means you have tried to do 
math with a word! That’s like asking someone, “What does 6 + 
pancakes equal?” It makes no sense, but it probably tastes great! 

Showing Variables and Values
Just like with other rounded blocks, when you create a variable, 

you can show it on the stage. For example, you might want to show 
the “score” variable so the player knows how well he or she is doing. 
If you select the checkbox to the left of the variable in the blocks 
area, it will show up on the stage for the player to see!

Unlike other rounded blocks, there are a few different ways 
for the variable to show up on the stage. If you double-click on 
the variable on the stage, it will rotate through the different 
ways you can have the block appear. Each of these is called a 
variable view. There are three variable view options.

•	 Normal Readout:

•	 Large Readout:

•	 Slider:

The normal readout is the simplest. It will always show the 
name of the variable next to its value. This is great if you have 
more than one variable you want the player to see, like if each 
sprite has a different score.

score

Score 0

0

Score 0

FACT

Variable View

When you check the 
box next to a variable, it 
will show on the stage. 
The different ways for 
a variable to show up 
on the stage are called 
variable views.
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The large readout shows only the current value of the 
variable, without the name next to it. This is the one you want if 
this is the only variable on the stage, like a global score variable. 

The slider is a little different from the other two. It doesn’t 
just show the value of the variable; it lets the player choose it! 
The player can drag the slider left or right to set the value himself 
or herself. You might use this to let the player choose how hard 
the game is or how fast the game goes.

If you right-click on the variable showing on the stage, a few 
options will show up. You’ll see the three different variable views 
that you can choose between.

Display and Hide Variable Views
Just like you can show or hide sprites on the stage using 

blocks, you can also show or hide the variable on the stage using 
blocks. This can be helpful if you have different variables that you 
want to show at different times. Take a look at this script. 

When “start level” (a made-up message for starting a level of 
a game) happens, this code hides the variables and then shows 
either the “bananas” or the “oranges” variables, depending on 
whether it’s the first or second level. 

if

when I receive start level

hide variable

hide variable

if thenlevel = 1

show variable

ifif thenlevel = 2

show variable oranges

bananas

oranges

bananas

ESS E NT I A L

You cannot change 
the variable view using 
blocks. You have to 
change it by either 
double-clicking through 
the options or right-
clicking and selecting 
which view to show. 
Scratch will remember 
this for you even if you 
hide it, so don’t worry 
about messing up your 
slider by hiding the 
variable. It will come 
back with the same view 
again when it reappears.
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Lists
A variable works when you want to remember just one number 
or sentence. But sometimes you might want to remember a lot of 
numbers and words, and it can quickly get really tough to do this 
with different variables. Instead of doing it that way, you can use 
a list! Think about a list you’ve seen, like a grocery list or school 
supply list. What if, instead of one list, each thing on the list were 
on a different piece of paper? Trying to keep track of that pile of 
paper would be annoying and make it really easy to lose one. 
Lists help keep things organized by keeping all the items of the 
same type in one place. Lists in Scratch can do the same thing 
for you.

thinglist ?contains

item of list

add thing to list

of listdelete 1

listdelete all of

at listinsert 1 1

of list withreplace item 1

1

item # of in listthing

length of list

1

listshow list

listhide list

FACT

List

A list is a special variable 
that you can create to 
store multiple numbers 
or words together in 
one place. It is similar to 
real-world lists in most 
ways.
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Creating a List
First you need to create a list. In the same dark-orange 

Variables section where you were making variables, you should 
see a button that says Make a List. You should get a pop-up box 
just like the one you saw when you made a variable. Go ahead 
and give your list a name, one that describes what’s going to be in 
the list. Once you’ve created a list, you should see a bunch of new 
blocks appear. Don’t worry; we’ll go over what each of these do.

Once you have created a list, you can add items to it. In the 
following example, it will be a list of questions to ask. It doesn’t 
have to be a list of words. It can also be punctuation, numbers, 
or a combination of numbers, words, and punctuation. You can 
change the content of your list in two ways. You can change it 
directly in the stage, or you can change it using blocks.

Changing a List Directly
The easiest way to change a list is from the stage! You can go 

right into the list and add, remove, or change the list as you’d like.
You should see a box pop up on the stage with your list name 

at the top, a little “+” symbol in the bottom left corner, and 
“length 0” in the middle of the bottom row. That plus symbol is 
what lets you add things to your list. Go ahead and click it! You 
can type in whatever you want to be on your list. Each item on 
your list is known as an entry. There’s no limit to how many 
entries you can have on your list or how long each entry can be.

If you want to delete something from your list, first you need 
to click on the entry. You should see a little x at the end. If you 
click on that, the entry will go away. To change something in the 

list, you still have to click on the entry, but don’t click 
on that little x. Instead, you can just delete or add 
whatever text you want.

ALE RT

Remember, you have to 
make sure the list shows 
up on the stage by 
clicking the checkbox 
next to it.

questions

questions

length 2

1

2

What is the tallest building in the world?

What is the capital of New York?

+ =

List Item 
Delete Button
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Add, Remove, and Replace List Items with Blocks
You can also change the entries with blocks. When using blocks 

to change a list, you use the list index. The index gives each entry a 
number to help you tell Scratch what you want to do with the list. 
For example, “What is the tallest building in the world?” has an 
index of one in the “questions” list and “What is the capital of 
New York?” has an index of two. You can always see the index of 
each item in a list to the left of the entries. 

An index is also a variable, so it can refer to different items in 
the list. If you delete “What is the tallest building in the world?” 
from the “questions” list, “What is the capital of New York?” 
would move up. It would now have an index of one.

You need to understand indexes so you can use most of the 
list blocks. For example, the “delete _______ of _______” block 
deletes whatever entry is in the index number you put in. The 
“delete 2 of questions” block would delete “What is the capital 
of New York?”

The “add _______ to _______” block doesn’t need an index 
number. It just adds the entry to the end of the list. Sometimes 
you don’t care what order the entries are in. You just want all of 
the entries together on the list.

If you do care about the order, you can add an item into a 
certain spot on the list with the “insert _______ at _______ of _______” block. The first blank is for you to write whatever you 
want the entry to be, and the second is where you want it to go 
in the list, using the index number. 

FACT

Index

The index gives each 
entry a number to help 
you tell Scratch what 
you want to do with the 
list. For example, the 
first item in a list has an 
index of one. If a list has 
five items, then the last 
item in that list has an 
index of five.

ofHow many continents are there? questionsatinsert 2

questions

length 3

1

2

3

What is the tallest building in the world?

How many continents are there?

What is the capital of New York?

+ =

ESS E NT I A L

If you care what order 
the questions are in, 
then you will need to 
set the index to the 
correct place to add new 
questions.

List Item 
Order
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There’s one last block for adding and removing entries from a 
list: the “replace item _______ of _______ with _______” block. This 
replaces whatever entry is in the index number of the first blank 
with whatever you put into the last blank. So “replace item 3 of 
questions with How many states are in the US?” would delete 
“What is the capital of New York?” and add “How many states 
are in the US?” at the same time.

Using a List
Lists wouldn’t be very interesting if you couldn’t get the items 

from the list when you need them. To use something from a list, 
you need to use the “item _______ of _______” block. This block 
doesn’t do much on its own. It really needs to be combined with 
another block. It’s shaped like a rounded block, so it can be used 
anywhere that has a space for that block shape. For example, 
since your list is all questions, it would be perfect to use the “ask _______ and wait” Sensing block. 

with How many states are in the US?questionsofreplace item 3

questions

length 3

1

2

3

What is the tallest building in the world?

How many continents are there?

How many states are in the US?

+ =

List Item 
Replacement
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In this example, a sprite asks one of the questions. You can 
also ask a random question by changing the index to be the 
random block from “1” to the length of the list.

What if you want to ask every question from the list? How 
will you know how many questions to ask? Well, you can use the 
“length of _______” block inside of a “repeat _______” block. Then 
you have your sprite ask the first item on the index and wait, 
then move on to the next one, and so on. 

when space key pressed

ask 1item # of in and waitquestions

when space key pressed

ask and waititem length of ofquestionspick random to1 questions

repeat questionslength of

when clicked

1indexset to

ask item index of questions and wait

1indexchange to
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Is It Already There?
Sometimes lists can get really long, and you can’t remember if 

you already added something in. Instead of scrolling through the 
whole big list, you can use the “_______ contains _______?” block! 
If you want only one of the same thing in your list, you can use 
this script to check if something is already on it and then add it if 
it isn’t.

Parallel Lists
Many times it’s helpful to have two lists that are related to 

each other. For example, you have a list of questions. You need 
answers, and you want them to match up with the right question! 
Let’s add a second list of answers. Now you can write a code to ask 
each question and check if you got the answer correct or not.

if then

else

say for secondsIt’s already on your list! 2

add

answergroceries then?contains

answer to

when key pressedspace

ask and waitWhat do you want to add?

groceries

questions

length 3

1

2

3

What is the tallest building in the world?

How many continents are there?

How many states are in the US?

+ =

answers

length 3

1

2

3

Khalifa

7

50

+ =

Parellel Lists
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Parallel lists might have more than two lists of information. 
For example, if you wanted your sprite to retrace its steps by 
creating lists of where it has been on the stage, you would need a 
list for the x position, a list for the y position, and a list for the 
direction of the sprite.

repeat questionslength of

if then

else

say for secondsThat’s it! You got it! 2

say

answer answersitem thenof=

1indexchange to

index

thenanswersitem ofindexNo, sorry, it was:join for seconds2

when clicked

1indexset to

ask item index of questions and wait

ESS E NT I A L

You can make parallel 
lists that link as many 
lists of information as 
you’d like.
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Remembering with Lists
You can use lists to remember the different values of a 

variable as it changes. If you want to remember the x and y 
position every time a sprite moves, you might have two lists for 
x and y to save the locations. The first part of the blocks here 
makes sure to remove all the items from the list so it doesn’t 
continue to add locations from the previous times it ran.

51.95190

1

2

3

4

5

6

y

length 10

8.65865073...

17.31730...

25.97595...

34.63460

43.29325

+ =
-157.016

1

2

3

4

5

6

x

length 10

-132.002...

-137.005...

-142.008...

-147.011...

-152.013...

+ =

when clicked

delete all of x

delete all of y

repeat

10move steps

if on edge, bounce

point toward mouse-pointer

10

add x position to x

add y position to y



you could create 
a minion for your 

sprite that follows 
it to each new 

location after your 
sprite has left.
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Now if you want to have another sprite do something else, 
you have a list of the previous locations of your sprite. For 
example, you could create a minion for your sprite that follows it 
to each new location after your sprite has left.

When you use a list to remember things for the current 
project, usually you will want to start out fresh each time. To do 
this, it’s always important to erase the contents of the list when 
you start. That way it won’t include any information from the last 
time someone played your project. If, however, you want your list 
to continue to add more things each time, then you can leave the 
items there so they will be remembered the next time.

Show and Hide Lists
Just like with variables, it’s also possible to show and hide the 

lists on the stage using blocks. This way you can decide to show 
the list to someone playing your project just at the right time. For 
example, the list might only make sense to show to someone on a 
specific level. Or maybe you have a list of high scores that you 
want to show only at the introduction screen and then hide when 
the player starts. We can make that work with the “show list _______” and “hide list _______” blocks.

wait until

when clicked

key space pressed?

high scoresshow list

high scoreshide list
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Activity ★☆☆

9. Variables

EASY
Number Guessing

In this activity, you can create a number guessing game. The 
sprite will think of a number and then the player will have to 
guess what the number is. The sprite will give hints by telling the 
player if his or her guess is higher or lower than the actual 
number.

1. It’s a Mystery—What’s the Number?
Like all of the activities, your first step is to add your favorite 
sprite. You’re going to want it to pick a random number between 
one and one hundred that the player will have to guess. That 
sounds like a job for the “pick random _______ to _______” block! 
You want your sprite to remember what number it picks, so you 
should turn that into a variable. Create a new variable and set it 
to pick a random number. For this example, you should call the 
variable “mystery number.”

Now use the “ask _______ and wait” block to have the player 
enter a guess for the number. You will have two variables: the 
first one you created and the “answer,” which will be the number 
the player types in. 

You don’t want to give a player just one chance to guess the 
number. That’d be impossible! Add the “repeat until _______” 
block around the “ask _______ and wait” block and make the 
condition check if the “answer” matches the mystery number. If it 
matches, the player has won! If it doesn’t, it will ask the player to 
guess again. 

ESS E NT I A L

You can make a game 
get harder to play by 
using a variable to wait 
between doing things, 
like an enemy attacking. 
Start with a larger wait 
time between steps for 
enemies and then lower 
it as the game moves 
along so enemies attack 
more quickly!
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If the player does need to guess again, you need to give the 
user a hint so he or she will know if the answer is higher or lower. 
After all, it’s only fair to help the player out just a little. You could 
use a few “if/then” blocks to check if the answer is higher or 
lower than the mystery number. If it’s higher, you could have your 
sprite say “Too High!” If it’s lower than the mystery number, it 
could say “Too Low!”

2. That Was FUN! Let’s Play Again!
What if the player wants to play more than once? Well, you can 
make it so the game starts over pretty easily. To do that, you will 
have to repeat all of the blocks with a new question asking if the 
player wants to play again. Add another repeat block around 
everything except the Hat block to keep repeating the entire 
game. 

when clicked

set to pick random 1 100mystery number to

repeat until

ask and waitGuess the number between 1 and 100

answer mystery number=

answer mystery number=

say Too high! 2for seconds

answer mystery number>if then

if then

say Too low! 2for seconds

say for secondsYou got it! 2

answer mystery number>
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But it needs a condition to tell it how many times it should 
repeat! You could ask if the player wants to play again. If the 
player doesn’t want to, the game will end.

when clicked

repeat until answer n=

repeat until

set to pick random 1 100mystery number to

ask and waitGuess the number between 1 and 100

ask and waitDo you want to play again? (Y/N)

say Too high! 2for seconds

answer mystery number>

answer mystery number=

if then

if then

say Too low! 2for seconds

say for secondsYou got it! 2

say for secondsBye! 2

answer mystery number>
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As you work on more and more Scratch 

projects, you’ll create some amazing things. But 

to make these amazing projects, you’ll have 

to use an enormous amount of blocks as well. 

Every great programmer needs a way to keep 

work organized so that it doesn’t become a big 

mess. Otherwise, it would be almost impossible 

to understand. Creating your own blocks can 

help you stay organized. But don’t go too crazy 

with them! As any good programmer will tell 

you, knowing where and when to use them is 

an art of computer science! 



For a simple  
block, you don’t 
need to add any 
of the advanced 

options.
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Give Me Infinite Blocks!
Probably the best place to start learning about more blocks is by 
creating one. Let’s start by going into the actual section of block. 
If you click My Blocks on the left, you will see a button called 
Make a Block. After you click on this, you will see a pop-up to 
create your new block.

From here you can create a new block that can be used in 
the same way as other blocks you’ve learned about. There are 
three advanced options you can select here as well to add to a 
new block. For a simple block, though, you don’t need to add 
any of these. Later, as you create more advanced blocks, you will 
see how to add spots to put oval or hexagonal blocks into new 
custom blocks.

For now, keep it simple and just make a normal block called 
“Dance.” A “Dance” block should appear in your workspace that 
says “define Dance,” and there should be a “Dance” block in 
your My Blocks section. However, the “Dance” block won’t do 
anything until you tell it what it’s supposed to do. So let’s define 
“Dance”!

OK

Make a Block

Cancel
Run without screen refresh

Add an input
number or text

Add an input
boolean

Add a label

text

block name:

Make a Block 
Box
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Under the “define Dance” block, let’s add some blocks to 
make our sprite dance back and forth. We don’t want our sprite 
accidentally going upside down, so let’s add the “set rotation 
style left-right” block. We don’t want this to go on forever, so 
let’s add a “repeat until _______” block with a “timer > 2” 
operator inside. That will make it so this stops after two seconds. 
We should probably put a “reset timer” block before that as well, 
so we start over each time we want to dance. Finally, let’s make 
the sprite dance. Add a “turn   180 degrees” block and a 
“wait .2 seconds” block. Now when you put the “Dance” block 
under an Events Hat block like “when this sprite clicked,” it’s 
ready to go!

The best way to think about custom blocks is that all of 
the blocks of code connected to the “define Dance” block are 
inside the one “Dance” block that is under the “when this sprite 
clicked” block. So whenever you use the “Dance” block now, it 
just does all of these blocks. This lets you get your sprite doing 
these dance moves without having to copy all of the other blocks 
each time you want it to dance.

It is time to talk about a few names. When you create a 
new block, you are really creating something called a function. 
The function is the group of all the blocks, including your new 
“define” block. It’s a good idea to try to use a name that makes it 
clear what the blocks are going to do so you don’t forget later on. 

when this spite clicked define Dance

set rotation style left-rightDance

reset timer

timer >repeat until 2

turn degrees180

wait seconds.2

FACT

Function

A function is a separate 
set of blocks that you 
put together that works 
on its own. In Scratch, 
functions are created 
from a custom block and 
start with the “define _______” block. You can 
use functions in a lot 
of different groups of 
codes without having 
to repeat all the blocks 
over again.
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For example, using the name “reset” is okay, but “reset look” 
is better since it’s clearer that the block is going to reset the look 
of only the sprite, but not anything else.

Inputs, sometimes also called parameters, let you add spots 
where you can add numbers, words, or other blocks into your 
custom block. All of the blank spots you’ve seen in the blocks, 
where you can change things, are inputs. The number inputs are 
the rounded spaces, like on the “move _______ steps” block. The 
Boolean inputs are the hexagonal spaces, like on the “wait until _______” block.

The values that you give to the inputs for the new block (such 
as the ten in “move 10 steps) are also known as arguments. These 
arguments are not like the ones you have with your friends or 
siblings though. This word just means information. So for our 
new block, the arguments give the extra information it needs.

Inputs are very useful when your script is getting really long. 
Say you want to add some different dance moves for your sprite. 
You could go ahead and just add all of the following blocks 
together to make some different dance moves. These blocks have 
the sprite doing three different dance moves for three different 
amounts of time. You might be able to guess what the different 
dance moves will look like by looking through each of the repeat 
loops and seeing how long each of them go for. 

wait until

move steps

FACT

Input

An input is what a 
custom block needs to 
do its job. When you 
create a custom block, 
you decide what type of 
parameters that it needs 
by adding inputs to it.

FACT

Arguments

When you use a custom 
block, the values that 
you provide for the 
parameters are the 
arguments. Arguments 
have actual values. This 
is the only difference 
from inputs.
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If, however, you want to choose which dance move your 
sprite does or for how long, it’s not that easy to see exactly where 
to do this. Instead, you can use inputs to help you! 

define Dance

set rotation style left-right

when this spite clicked 

Dance

timer >repeat until 2

reset timer

turn degrees180

wait seconds.2

timer >repeat until 2

reset timer

turn degrees180

wait seconds.2

timer >repeat until 2

reset timer

turn

wait seconds.2

timer >repeat until 1

reset timer

change y by

glide secs to x: y:.2 0 0

50

timer >repeat until 2

reset timer

turn

wait seconds.2

timer >repeat until 5

reset timer

change

wait seconds.1

25color effect by

clear graphic effects
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Try creating a “dance _______ for _______ seconds” block and 
adding a number input called “style,” the label “for,” another 
number input called “time,” and the label “seconds.” Then you 
can easily change which dance you want your sprite to do and for 
how much time. The script would look something like this.

timer >repeat untilrepeat until timer > time

define dance forstyle time seconds

if style contains then?flip

wait seconds2

set degrees180

set rotation style left-right

style contains ?disco

wait seconds.1

change

clear graphic effects

color effect by

if

if

style contains then?bounce

change y by

reset timer

50

point in direction 90

glide secs to x: x position y: y position.2 50-

25

turn degrees180

ESS E NT I A L

It isn’t obvious at first, 
but to use the inputs 
you created for your 
new block in the blocks 
under your new custom 
block, you have to drag 
them from the custom 
Hat block area to your 
code. This might trick 
you since you’ve only 
ever dragged new blocks 
from the code area so 
far. This one is a little 
different.



Some people 
have seen their 
sprites go up to 
500 times faster 
without screen 
refresh on!
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This does the same three dance moves as before, but now you 
can choose which dance to do, in which order, and for how long. 
The argument for the input can be “bounce,” “flip,” or “disco.” 
By using the “_______ contains _______” Operators block you can 
even combine some of the dances together! With these changes, 
you can now easily rearrange the moves, repeat them, or change 
how long they will happen for.

Run Without Screen Refresh
There is one other setting you can make when creating your new 
custom block. That’s the option to Run without screen refresh.

You can turn this on when you first create the block, or you 
can right-click on it and choose “Edit.” The original pop-up you 
saw when you created the block will appear, and you can click on 
the Run without screen refresh checkbox.

dance bounce 5for seconds

dance for secondsflip 3

when clicked

dance for secondsdisco 3

dance forbounce, disco seconds5

Run without screen refresh
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Let’s see how this works. Let’s create a new block called 
“custom glide” without the Run without screen refresh selected 
and add one oval input for the “steps” that it should make. 
Position your sprite in the bottom left corner and point it in the 
direction you want it to glide. Then have it wait one second so 
when you check Run without screen refresh later, you can see it 
move to this location, and then do the custom glide for 250 steps.

Now it’s time to see it in action! Hit the space bar and watch 
your sprite move across the screen. Now right-click on the 
“custom glide” block, choose Edit, and then click on the Run 
without screen refresh box. Hit OK and then click the green flag 
for your sprite to take off! 

Most likely you won’t even see it take a single step from the 
beginning until it reaches its destination on the stage. What’s 
happening is that, without screen refresh, Scratch doesn’t show 
the sprite in its new location after each “move 1 step” block. It 
still does the actions, but they are so fast that you can’t see them. 
It’s only when the “custom glide _______ steps” block finishes that 
Scratch draws the sprite on the stage at its final location. This 
means that there is less work for the computer to do, and so it 
can go much faster than it otherwise would. That’s why the sprite 
makes it from the starting point to the destination way faster. 
Some people have seen their sprites go up to 500 times faster 
without screen refresh on!

go to x: -180 -180y:

point in direction 45

when clicked

wait seconds1

custom glide steps250

define custom glide steps steps

repeat steps

move 1 steps
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Recognizing When You Need 
Custom Blocks
Knowing how to make custom blocks isn’t the only thing you 
need to learn. You should also make sure you know when to use 
them. The easiest place to use custom blocks is when you can 
see that some of your blocks all do the same thing. For example, 
a custom block that sends ten sprites to their starting locations 
and resets their size and color would make sense since you would 
only have to attach that one custom block instead of quite a few 
at the end of the code. It also helps you to clearly explain what 
a group of blocks is going to do when someone is remixing your 
project.

So far you’ve been dealing only with your own projects, 
but it’s also possible in Scratch to work from projects created by 
others, which is called remixing. When you remix someone else’s 
project, you are taking what that person created and changing 
it however you want. Some of the most popular users on Scratch 
have thousands of other people taking their projects and 
changing them. To become popular like this, these Scratchers take 
the time to make sure they use custom blocks to organize their 
code so that when someone like you looks inside their project, it’s 
not so difficult to understand. If it’s just one big set of blocks, it 
can almost be impossible to figure out what the blocks are doing.

So when you’re making your code, ask yourself, “Do I already 
have something like this?” If the answer to that is yes, then it’s 
usually a better idea to take the blocks you already have and turn 
them into a custom block.

Using custom blocks can keep you organized, let you use 
fewer blocks, help you understand what the blocks are doing, 
and make it easier to make changes to your project. Why not use 
custom blocks all the time?

Well, it’s hard to know when the best time to use a custom 
block is. It takes practice and lots of trial and error. If you use 
them well, they can certainly do all these things. But if you don’t 
name them correctly or make the code inside the blocks too 
confusing, your blocks might end up more confusing than if you 
had no custom blocks at all. The best way to learn is by doing, so 
get in there and start organizing your code!

FACT

Remix

A remix is what you 
create when you change 
someone else’s project 
and make it your own.
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Activity ★★☆
MEDIUM

Jump the Blocks

For this activity, you will create a game. A barrier will move across 
the screen, and Scratch Cat will need to jump over it. The more 
times it jumps over the barrier, the more points it will score!

1. Add Your Sprites
If you would like to, you can add a new sprite instead of Scratch 
Cat, but this example will be using it. Whatever sprite you use, 
move it to the bottom left of the screen. Now you need to draw 
your own sprite using the Brush icon. This is going to be simple. 
Just draw a rectangular block (make sure to select the Rectangle 
drawing tool) and name it “Barrier.” You should draw this around 
25 × 150 in size. You can see the size underneath the sprite icon 
on the left. This will be the obstacle that your sprite will need to 
jump over. 

Convert to Bitmap

4 10Fill Outline

brown bar

Group Ungroup Forward Backward Front Back

Costume

Code Costumes Sounds

brown bar
26 x 151

1

New Sprite in 
Costumes Tab
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Now you should have two characters on the screen. Notice 
that in this example the Jurassic backdrop is being used, but you 
can use whatever one you want.

2. Get the Cat Jumping
There are many different types of jumping that you can create 
in Scratch. For example, variables can help create more realistic 
jumping by adding gravity and speed to make it more like falling 
in the real world. But that can get really complicated. For this 
activity, you’re going to create a simple jumping motion that just 
easily floats back down.

Score 0

Score 0

Placment of 
Two Sprites
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You’ve learned a lot in this book so far. How do you think you 
would go about making your sprite jump up when you press the 
space bar and then float back down? It might look something 
like this.

Since Scratch Cat has a costume that makes it look like it’s 
jumping, you can add in a costume change if you’re using it. 

Remember, it’s always important to give instructions on what 
the player should do at the start of your game. It’s also important 
to send your sprite back to its starting position with the “go to x: _______ y: _______” block. You should add those blocks in too.

change y by 200

glide secs to x: y:1 -170 -130

when space key pressed

switch costume to costume2

switch costume to costume1

say Press space to jump the blocks 2for seconds

go to x: -170 -130y:

when clicked
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3. Move the Barrier
The toughest script to make in this project is the barrier moving 
across the screen while checking if it touches your sprite. So 
rather than using a lot of blocks in one long group, use the 
custom blocks to keep your code organized! 

The first block you need to make is one to get the barrier to 
show up at the start of the game. You will also want a couple of 
variables to show how many times the cat jumps and how many 
times it successfully makes it over the barrier to move to the next 
level. Whenever the game first starts, you want those variables to 
be set to zero. You also don’t want the barrier to show up while 
your sprite is giving instructions, so hide it at the beginning and 
then have it show up after the sprite is done talking.

The next custom block will tell the barrier how to move. You 
need to tell the barrier where you want it to move, so start by 
telling it where you want it to start using the “go to x: _______  
y: _______” block. But it isn’t any fun if the barrier is always the 
same height or if you can guess where it will go each time! You 
can make it more interesting by having its height be random. Use 
a “pick random –50 to 50” block so you can control how tall the 
barrier is. Now each time the barrier sprite starts over, it will have 
a random height. 

set to 0level

set to 0jumps

define Start Barrier

wait seconds2

show

hide

ALE RT

Don’t go too wild! You 
want your barrier to be 
the same general size. 
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Finally, you don’t want it to move right away, so add in a 
“wait 1 seconds” block at the end.

Now that the barrier is showing up when you start the game, 
it’s time to make it move across the screen. Again, a great way to 
do this is to use some custom blocks. Create a new custom block 
called “glide barrier.” You want the barrier to keep going until it 
gets all the way to the left side. You can do this by using a 
“repeat until _______” block where the condition is “x position  
< –235.” That means this block will stop when the barrier reaches 
the left side.

You want the barrier to move horizontally across the stage. 
That sounds like a job for the “change x by _______” block! Just 
for fun, make the barrier move more slowly as the levels get 
higher.

wait seconds1

define Reset Barrier

go to x: y:240 -180

pick randomchange y by -50 to 50

x position < -235

define glide barrier

change x by level -* 2 20

repeat untl

check touching

ESS E NT I A L

You might think you 
want the barrier to 
move faster as the level 
gets higher. It’s actually 
harder when it moves 
slower because the cat 
could come down and 
land on the barrier. Then 
you’d lose the game!
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Inside the oval input for the “change x by _______” block, you 
can use an Operators block to make the barrier slow down based 
on the level. If you multiply the level variable by two and then 
subtract twenty from that, you’ll get a negative number 
(meaning the barrier will move left) that will get higher (meaning 
the barrier will slow down) as the levels go up. As the barrier 
moves across the stage, it should check to see if it’s touching your 
sprite. Let’s create a custom block for that and then add it to the 
“glide barrier” block.

Call this custom block “check touching.” If the cat is touching 
the barrier, the player has not successfully jumped over. The 
player loses! To make this happen, use an “if _______ then” loop 
and a Sensing block for when the barrier touches your sprite. You 
will want to tell the player he or she has not been successful, so 
add a Looks block to say “Try again!” when the barrier touches 
your sprite. Once the player loses, the barrier doesn’t need to be 
there anymore and the game will end, so add a “hide” block and 
a “stop all” block here too.

You have all of the custom blocks to make your barrier move 
across the screen. Now you have to put them all together. 

ESS E NT I A L

Remember, the x 
position on the left side 
of the screen is negative, 
so the lower the number, 
the faster it will go 
toward the left. 

define check touching

cat thentouching ?if

say Try again! 2for seconds

stop all

hide
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4. Put the Blocks Together
It only makes sense to start with the “Start Barrier” block, right? 
Then you want your barrier to go to the right spot, so the “Reset 
Barrier” block should be next. Finally, you should have the “glide 
barrier” block. You want the barrier to keep going back to its 
original spot and moving forward for the entire game, so you 
should add a “forever” block around the “Reset Barrier” and 
“glide barrier” blocks.

Now the barrier is moving across the screen, it has different 
heights, and it can tell if it touches your sprite. The last step is for 
your sprite to count how many jumps it has made. Then you can 
make it so the level goes up whenever the player jumps over the 
barrier five times. Start this custom block off by having the 
“jumps” variable go up by one each time this block is run. How 
do you think you can do this? 

forever

Start Barrier

when clicked

Reset Barrier

glide barrier

ALE RT

Here’s a hint: It involves 
a Control block and two 
Operators blocks. 
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To do this, you need an “if _______ then” loop and the 
“_______ mod _______” and “_______ = _______” Operators blocks. 
Remember that mod means the numbers left over when you 
divide the first number by the second number. So if the number 
of jumps is four and you divide by five, it will not equal zero. 
When “jumps” equals five and it is divided by five, the remainder 
will be zero and the level should go up! For fun you can also have 
the backdrop change each time a player is able to make it to the 
next level. Add your “check next level” block to the end of code 
that makes your sprite jump (the blocks that start with the “when 
space pressed” Hat block).

if thenjumps mod =5 0

define

change by 1jumps

change by 1level

define check next level

switch backdrop to next backdrop
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Did you think you’ve seen all the blocks that 

you could use in Scratch? Well, there’s more! In 

this chapter you will learn all about extensions, 

a bunch of fun blocks that can do a bunch of 

amazing things. But since you won’t use these 

in every project, they are not available until 

you add them. This lets Scratch load a little bit 

faster for you. These extensions include music, 

speech, and video features, among others. 

There will be new blocks added here all the 

time so be sure to check the Extensions section 

often to see all the latest stuff.



There are a whole 
bunch of different 
instruments you can 

choose from. 
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In the bottom left corner of Scratch, you’ll notice a blue button 
with some white blocks and a plus sign. If you click on that, you 
can get even more blocks! This Add Extension button takes you to 
the Extensions section.

Music
The first extension you’ll see is Music. Using these blocks, you 
can play instruments and drums, even make your own songs!

There are a whole bunch of different instruments you can 
choose from. You might have heard of some, like the cello and 
saxophone, but there are also some really weird ones, like the 
vibraphone and the marimba. Try playing around with different 
instruments to hear what they sound like!

Playing Drums and Instruments
A really fun way to play these instruments is to connect the 

blocks to different keys on your keyboard. You can have the a, b, 
and c keys playing the drums and the j, k, and l keys playing  
some different instruments. You have your own orchestra! 

Music
Play instruments and drums.play drum for(9) Claves 0.25

rest for beats0.25

play note for beats0.2560

set instrument to (1) Piano

set tempo to 60

change tempo by 20

tempo

Music Extension 
Button
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If you press these keys really fast and in different orders, you 
can make some fun sounds. Add even more keys and different 
instruments to make it sound even cooler!

So what values can you put for the notes? Well, if you want 
to hear every note, you could create a “note” variable and put it 
in a “play note _______ for _______ beats” block. Add a “change 
note by 1” block and throw a “forever” loop around both blocks, 
and it will play every note in order for you. You will notice that 
the notes don’t really sound like anything until the note value 
reaches about 20, and they stop increasing in pitch at about 120.

when key presseda

play drum for beats0.25(1) Snare Drum

when key pressedb

play drum for beats0.25(5) Open Hi-Hat

when key pressedc

play drum for beats0.25(2)Bass Drum

when clicked

forever

play note for beatsnote 0.25

set to 0note

change by 1note

ESS E NT I A L

The note number is 
which key the note is on 
a piano keyboard. For 
one type of keyboard, 
called a midi keyboard, 
the sixtieth key is called 
Middle C. Each key 
below this is one key 
number lower and each 
key above has a higher 
key number.
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Rests
Have you ever gone to a concert at your school? Maybe 

you’re in the band yourself! If you have ever been to one, you 
might have seen some of the band players sitting there doing 
nothing while other people are playing. They are taking a rest 
because there’s no music for them to play during that time.

In Scratch you can create these breaks in the music by using 
the “rest for _______ beats” block. This tells whatever instrument 
you’re using to pause for however many beats you choose. 
Usually one beat is the length of one note. This way, if you rest 
for one beat and everyone else plays one note, it will be the same 
amount of time and everyone will still be playing together. How 
long the beats and notes last for is controlled by something called 
the tempo.

Tempo
The tempo controls how long a beat is. The tempo is 

measured by the number of beats per minute (or bpm). So if you 
set the tempo to 60, then it will play one beat every second. If 
you want to speed up the music and get more notes in a minute, 
you can make the tempo higher. If you change the tempo to 120, 
then one beat will play every half second.

Let’s see (or hear, in this case) this in action! Add a “set 
tempo to 60” block to any Events Hat block you choose. This 
block lets you choose what tempo you want. The tempo needs 
an instrument, so let’s grab the “play drum _______ for _______ 
beats” block and put it in a “forever” loop so it keeps playing. 

FACT

Tempo

The tempo controls how 
fast the sounds play. It’s 
judged by the number 
of beats in the sound 
per minute (bpm). So 
if you set the tempo to 
sixty, then it will play 
one beat every second.

set tempo to 60

change tempo by 20

tempo
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Now activate your script to hear the beat! Try changing the 
tempo higher and lower to see how the beat changes.

You’ll also see a rounded “tempo” block. Just like with other 
rounded blocks, you can put this in any round input in another 
block. This can be useful if you want to have a sprite say the 
current tempo in a speech bubble or if you want to do something 
like change the tempo to half of what it normally would be.

�ADVANCED INSTRUMENTS USING TRACKS
When you listen to a band or concert, there are usually 

multiple instruments playing parts of the music at the same time. 
Each instrument that’s playing is called a track. You can make 
tracks in Scratch too! This will help your music work together and 
really sound great!

Let’s take a look at how we can make some music using 
tracks. Normally, if you put one instrument block after another, 
it will wait for the first one to stop playing before going to the 
next. You can fix that using the “broadcast _______” and “when 
I receive _______” Events blocks you learned about in Chapter 5. 
Since these send out their messages at the same time, you can 
have all of the instruments playing.

forever

play drum for beats(2) Bass Drum 0.25

when clicked

set tempo to 60

set tempo to / 2tempo

ALE RT

Sometimes you might 
want to change the 
tempo in the middle of 
the game. Maybe the 
player is getting to a 
really difficult part and 
you want to make the 
music go faster. You can 
use the “change tempo 
by _______” block to 
make the beat go faster 
or slower while the script 
runs.
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You want to play with three instruments, so 
let’s use three broadcast messages, called “Track1,” 
“Track2,” and “Track3.” You want these to keep 
playing forever, so let’s add a “forever” block 
around them and add an Events Hat block to the 
top so we can start it. For this example, use the 
“when green flag clicked” Hat block. Finally, you 
want to give the instruments some time to play, 
so add a “rest for 1 beats” block after “broadcast 
Track3.”

Now you want to make the band. For the first 
track, you need to start with the “when I receive 
Track1” block so it knows to wait for the message 
from “broadcast Track1.” Then add an instrument, 
like the electric piano. It needs to know what note 
to play, so add a “play note 60 for 0.25 beats” 
block. But that will play only 0.25 beats! You want 
a whole beat! Add a “repeat 4” block around 
everything so it adds up to one beat.

Let’s do the same thing with the second and 
third tracks. Add a bass drum for 1 beat under 
“when I receive Track2.” Since it will play only 1 
drum each beat, you don’t need a “repeat” block 
around it. Now add a “rest for 0.25 beats” block 
under the “when I receive Track3” block and then 
choose an instrument. The clarinet sounds pretty, 
so you can use that. Add a “play note 65 for 0.25 
beats” block to tell it what to play. That’s going to 
play for only 0.5 beats right now, so add a “repeat 
2” block to make it one whole beat. Your code 
should look a little something like this.

Press the green flag and listen to your music 
play. Great job! You’ll be writing your own songs 
in no time! Try adding more instruments and 
changing the number of beats to make it your own.

when clicked

forever

broadcast Track1

broadcast Track2

broadcast Track3

rest for beats1

when I receive Track1

repeat 4

set instrument to (2) Electric Piano

play note for beats0.2560

when I receive Track2

play drum for beats1(2) Bass Drum

when I receive Track3

repeat 2

set instrument to (10) Clarinet

play note for beats0.2565

rest for beats0.25
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Pen 
Now that you’ve become a master musician, you should learn 
to draw too! In the same Extensions section where you first saw 
Music, you should see a box labelled Pen. Click on that and you 
should get all of the Pen blocks to show up. 

You can use any sprite to draw. The sprite is going to act like 
a hand on the pen. That means its location and direction are 
going to tell the pen where to draw. And just like the sprite can 
change its location and direction, the pen itself can change how 
wide it is, what color it is, and whether it is down or up. When 
the pen is down, that means it’s drawing, like pressing a pen 
down to the paper in real life. When it’s up, it’s not drawing 
anything, like when you take the pen off the paper.Pen Extension 

Button

Pen
Draw with your sprites.

erase all

stamp

pen down

pen up

set pen color to

change pen

change pen size by

set pen size to

bycolor 10

set pen tocolor 50

1

1

Using the Pen
When you use the pen in Scratch, 

you won’t see an actual pen. Imagine 
the sprite is holding an invisible pen. It’s 
going to do all of the actual drawing for 
you while you tell it where to go.

FACT

Seymour Papert is known 
as the grandfather of 
Scratch because he 
taught Mitchel Resnick 
(the creator of Scratch) 
so much. He also created 
Logo, where turtle 
graphics originally came 
from. Turtle graphics 
are created when a 
computer controls a pen 
on the screen using code, 
just like the Pen blocks!



20911. Extensions

If you were drawing something in real life, you wouldn’t 
choose just any old color or size for your pen. No, you’d want to 
choose just the right color and just the right width to make your 
drawing perfect. That’s usually the best way to do it in Scratch 
as well. Choose your pen size and color, set your pen down, set 
the direction and location to move your sprite (remember it is 
holding on to your invisible pen), and let it draw the lines you 
need.

Before we get started with drawing things, you need to know 
about the “erase all” block. This block clears away anything that’s 
already been drawn on the stage. It’s usually a good idea to place 
this block after your Events starting block. That way you can have 
a fresh, clean stage to draw on. You might also want to connect it 
to a specific key using the “when _______ key pressed” Hat block 
so you can control when you erase your drawings.

Pen Size
You can choose the pen size using the “set pen size to _______” block and the “change pen size by _______” block. As the 

pen size gets higher and higher, the pen gets wider and wider. 
The nice thing about drawing in Scratch is that, unlike in the real 
world, if you want to change the size of the pen, you don’t have 
to pick it up! You can just add the “change pen size by _______” 
block in the middle of the script, and it will just go right on 
drawing at a different size.

Let’s see these blocks in action. Since you’re just learning 
about drawing for the first time, let’s keep it simple and just draw 
a line that changes how wide it is as it gets higher and higher.

The following example changes the pen width four times as 
the sprite moves up. Let’s take a look at the code. You won’t need 
to see a sprite for this to work, so you can hide it. First you need 
to erase everything on the stage to make sure it’s clean. That 
means you should start with the “erase all” block. Next, you need 
to set the pen color (which you’ll learn about in the next section) 
and the pen size, so grab a “set pen color to _______” block and a 
“set pen size to _______” block. 
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This example starts with a larger pen and changes colors 
twenty times while moving. Notice it has the same beginning 
blocks as the last example. This is to clear any old drawings and to 
make sure the pen is up as the sprite moves to the right spot.

You might notice there’s another way to 
set your pen color, with the “set pen _______ to _______” block. There are actually a few different 
things you can set with this block. Besides 
the color, you can also set the saturation and 
brightness as well as the transparency.

when clicked

repeat

set pen color to

move 10 steps

erase all

pen up

pen down

change pen color by

set pen size to 50

10

20

point in direction 90

go to x: 0 0y:

color

saturation

brightness

transparency

set pen totransparency 50

Pen Sizes

Pen Colors

After that, you want to move the sprite, but you don’t want 
to draw a line on the way there. Let’s add a “pen up” block 
before we set the color to make sure no accidental lines are 
drawn, then move the sprite to the bottom of the screen and 
have it point up. Now that it’s in the right spot, we can put the 
pen down so it draws the line we want. Now that everything’s 
ready, let’s have it move fifty steps and then make the pen wider 
by twenty. Repeat that four times and there you go! Your first 
drawing is complete!

Pen Color
As you saw in the last example, you can also change the pen 

color. It is even better than in real life because you can change 
the color while you are drawing, just like with the size! 

when clicked

repeat

set pen color to

move 50 steps

erase all

pen up

pen down

change pen color by

set pen size to 1

4

20

point in direction 0

go to x: 0 -100y:

ESS E NT I A L

It might be hard to see, 
but the pen is round, not 
square. Take a look at 
the top of the line you 
drew. See how it’s round 
at the top?
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This example starts with a larger pen and changes colors 
twenty times while moving. Notice it has the same beginning 
blocks as the last example. This is to clear any old drawings and to 
make sure the pen is up as the sprite moves to the right spot.

You might notice there’s another way to 
set your pen color, with the “set pen _______ to _______” block. There are actually a few different 
things you can set with this block. Besides 
the color, you can also set the saturation and 
brightness as well as the transparency.

when clicked

repeat

set pen color to

move 10 steps

erase all

pen up

pen down

change pen color by

set pen size to 50

10

20

point in direction 90

go to x: 0 0y:

color

saturation

brightness

transparency

set pen totransparency 50

Pen Sizes

Pen Colors
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The transparency feature controls how much you can see 
through the color to anything else behind it. For example, here’s 
a red line with its transparency set to 50. See how you can see 
some of the background but you can still see the red line? 

The transparency effect can be very useful when you want 
one thing on top of another but want to be able to see both. 
A great example of this might be adding a blue transparent 
drawing over a sprite of a diver. That makes it look like the diver 
is underwater!

Stamp
Have you played with stamps before? It’s pretty fun to grab 

different patterns and stamp them on your page. In Scratch you 
get to do the same thing, but you can easily clean everything up 
with the “erase all” block!

Just like with real-life stamps, a stamp in Scratch is going 
to copy an exact version of what you want it to, in this case the 
sprite. If you’ve changed the sprite’s effects in any way, the stamp 
of it will look like that too.

FACT

Transparency

Transparency measures 
how see-through the 
color is. At 50, it’s 50 
percent see-through, 
while 100 percent would 
be completely see-
through and 0 percent 
would be completely 
solid and you couldn’t 
see through it at all.

Transparency

stamp
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Here’s an example of stamping a sprite and moving it across 
the screen. First it clears any graphic effects. Then it moves to the 
right, stamps the sprite, changes color, and repeats everything 
again. So why are there three? Well, one of these butterflies is 
not like the others. It’s not a stamp; it’s the actual sprite!

It’s important to remember that stamps are not the same as 
clones. A stamp can’t do anything. It’s just a picture on the stage. 
A clone is able to run its own blocks and move around and do 
everything a regular sprite can.

when clicked

clear graphic effects

repeat

erase all

2

move 130 steps

go to x: -150 0y:

stamp

change effect by 70color

ESS E NT I A L

If you create a stamp 
but don’t move your 
sprite, it won’t look like 
anything at all. That’s 
because the stamp is at 
the exact same spot as 
your sprite. You won’t 
notice the stamp until 
you move your sprite 
somewhere else.
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Google Translate
The Google Translate extension allows you to change any text in 
your project to different languages. Whenever your sprite might 
say something, you can use the Google Translate extension to 
make it show up in the viewer’s language automatically.

The input translates the same message into the language 
of the player playing your project. You can also ask the player 
what language he or she wants by creating a new “language” 
variable. Then use the “ask _______ and wait” block and have 
your “translate _______ to _______” block translate everything to 
that language.

Here the language is set at the start to the viewer’s main 
language. Now when the player presses the z key, that player can 
switch the language to a different one. Try it out and see how to 
say things in all different languages!

Google Translate
Translate text into many languages.

say translate toHi, how are you? for seconds2language

say fortranslate toHi, how are you? for seconds10

when this sprite clicked

language

set

when clicked

viewer languagelanguage to

set answerlanguage to

What language do you want to test?ask and wait

when key pressedz
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The “translate _______ to _______” block can translate to more 
than just the player’s main language. It has many different 
languages to choose from. If you click on the drop-down menu, 
you can select any of the different language options.

Danishtranslate tohello

Albanian

Arabic

Armenian

Basque

Belarusian

Bulgarian

Catalan

Chinese (Simplified)

Croatian

Czech

Danish

Dutch

English

Google Translate 
Extension Button

Google Translate
The Google Translate extension allows you to change any text in 
your project to different languages. Whenever your sprite might 
say something, you can use the Google Translate extension to 
make it show up in the viewer’s language automatically.

The input translates the same message into the language 
of the player playing your project. You can also ask the player 
what language he or she wants by creating a new “language” 
variable. Then use the “ask _______ and wait” block and have 
your “translate _______ to _______” block translate everything to 
that language.

Here the language is set at the start to the viewer’s main 
language. Now when the player presses the z key, that player can 
switch the language to a different one. Try it out and see how to 
say things in all different languages!

Google Translate
Translate text into many languages.

say translate toHi, how are you? for seconds2language

say fortranslate toHi, how are you? for seconds10

when this sprite clicked

language

set

when clicked

viewer languagelanguage to

set answerlanguage to

What language do you want to test?ask and wait

when key pressedz



216 11. Extensions

Video Motion
If you have a webcam, you can use it to add video to the 
background of your stage. You can even use the camera to 
interact with your sprites! It’s easiest to explain with an example. 
It’s time to wave those hands!

In this example, three butterflies will be on the screen together 
with the live video from the webcam. The “video _______ on _______” Reporter block will tell you just how much motion from 
the camera is currently happening near your sprite and what 
direction that motion is happening in. You can use this sprite to 
do a lot of cool things, like move your sprite with your hand!

If you try out the following blocks, you will probably notice 
that the movement is really glitchy. You can use the “when video 
motion > _______” Hat block to help stop this. This block lets you 
decide to do something only once the amount of motion is over 
the amount you set in this block. This means it won’t pick up any 
tiny little movements that you don’t want Scratch to sense. 

Video Motion
Detect motion with the camera.

motion

direction

spritevideo onmotion
Video Motion 
Extension Button

when clicked

forever

point in direction video motion spriteon

move stepsvideo motion spriteon

if on edge, bounce
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You can also do the same thing inside of a loop using a 
“_______ > _______” block and an “if/then” block. These work 
almost the same way, except that in the “forever” loop you will 
be able to continually do other things as well.

It’s also possible to detect motion on the entire stage. You 
don’t need to limit yourself to just a single sprite area. If you 
choose “stage” as the second input for the “video _______ on _______” block, you can decide to do something based on all of 
the motion that the camera can see, instead of just the part 
where the sprite is.

Sometimes you might like to see more or less of yourself on 
the video image. You can change how much of the video you can 
see with the “set video transparency to _______” block. This works 
the same way as the “set ghost effect by _______” Looks block 
does. If you set the transparency high, you’ll see less of the video, 
and if you set it low, you’ll see more.

when clicked

forever

if 50 then>

point in direction 90

move video motion spriteon steps

if on edge, bounce

video motion spriteon

move video motion spriteon steps

if on edge, bounce

when video motion 50>

stagevideo onmotion

50set video transparency
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If you want to control when the video actually shows up or 
not, you can also use the “turn video _______” block. This lets you 
switch the video on and off as well as flip the video so it’s like 
looking in a mirror.

Have fun with the video blocks. Get your friends playing your 
games and waving their hands in the air like they just don’t care!

off

on

on flipped

turn video on
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Activity ★★★
HARD

Balloon Pop

1. Start Things Off Right
Just like with all the other games, you want to start this one by telling 
the player how to play the game. You also need to get some balloons 
set up, turn the video on, and ask the player how long he or she wants 
to play for. That sounds like a lot of blocks! You should probably create 
a custom block for this called “starting blocks.”

If you are going to make balloons pop, then you can bet you’ll 
need some balloons! Add a balloon sprite to your project and start 
programming its behavior. You want your first sprite to always start 

near the center of the stage so start your 
custom block with a “go to x: 0 y: –100” 
block. Next, you want the player to see 
how many balloons he or she has popped 
so create a “popped” variable. Have your 

“starting blocks” block always start 
with “popped” at zero and have it 

show up on the screen. 

set to 0popped

show variable popped

ask username and waitHow many seconds do you want to play for ?join join

say

say

turn video on

set video transparency to

switch costume to balloon1-a

show

hide

go to x: y: -1000

75

Pop balloons by waving on them. Press p or use a pop-all! Press space to start.

wait until key space pressed?

define starting blocks
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You also want the balloon to start on the same costume, so 
next you should add a “switch costume to _______” block. Make 
sure it always shows up with a “show” block. 

Now it’s time to add in a few of the new video blocks. In 
order for the script to sense any motion, video needs to be on. 
You don’t want to see too much of the video in the background 
or else it might distract the player from the balloons. Add in a 
“set video transparency to 75” block.

Finally, we have to ask how long the player wants to play for 
and give some instructions. To make it more personal, use the 
player’s “username” block in the “ask _______ and wait” block. 
Once this sprite has given the instructions, its job is done. Have 
the player press the space bar to start the game and then hide 
the sprite.

That was a lot of coding to start the project! How’d you do 
following along?

2. Bring On the Balloons
Now you should begin to build the code for the balloons. First 
you need to tell Scratch when the player is ready. Your main 
code should have only a “when green flag clicked” block and a 
“starting blocks” block right now. Create a new message titled 
“start balloons” and add a “broadcast start balloons” block to the 
end. This will start cloning the balloons and get them flying!

These blocks should start with a “when I receive start 
balloons” Hat block. This game is going to go on only for a 
specific amount of time, which means you’ll need to use the 
timer. Add a “reset timer” block so there’s a fresh timer each time 
the player starts the game. 

Now you want the balloon to make clones of itself until the 
timer is higher than the answer the player gave at the beginning. 
You can add a “repeat until _______” block with a “timer > 
answer” block in the input. Then add a “create clone of myself” 
block inside the “repeat until _______” block. 
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Now create a new variable called “Time Left” to show the 
player how much time is left. Set that to be equal to the number 
of seconds the player said he or she wants to play for (the 
answer) minus how much time has passed (the timer). Don’t 
forget to add a “show variable Time Left” block! It can also make 
the game more challenging! Add a “wait _______ seconds” block 
inside the “repeat until _______” block and have the input be 
“Time Left/answer.” As the time runs out, the balloons will start 
appearing faster and faster!

repeat untilrepeat until timer answer>

when I receive start balloons

reset timer

create clone of myself

set toTime Left answerround timer-

show variable Time Left

wait seconds/Time Left answer

show

switch costume to balloon1-b

say poppedGreat job! You popped balloons!join join
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3. Pop the Balloons
Now you need to work out if the player has moved around 
enough over a balloon to make it pop. Since your balloons will 
all start as clones, you can use the “when I start as a clone” block 
to give them all instructions. You don’t want all of the clones to 
appear in the same spot and always look the same, so start the 
code with a “go to random position” block and follow it up with 
a “switch costume to _______” block, a “set color effect to pick 
random 0 to 200” and a “show” block.

You want each balloon to last only a short time so add a 
new variable called “pop_time,” but make sure to set it for “For 
this sprite only.” This will make sure that each copy of a balloon 

keeps track of its own time before it will disappear by setting it 
to the current “timer” block value and adding 
two seconds to it. 

Next you want to actually pop the 
balloons! You don’t want any small 
movement to pop them so put a “video 
motion on sprite > 25” block in the input for 
an “if/then” block. Create a new block called 
“pop-it” and put it in the “if/then” block. 

Before you define your “pop-it” block, 
finish this group by adding a “change 
y by 2” block under the “if/then” block 
and then finish everything with a 
“delete this clone” block. 

when I start as a clone

switch costume to balloon1-a

set

go to random position

set effect tocolor 2000pick random to 

set timertopop_time + 2

show

delete this clone

>repeat until timer pop_time>

if video motion 25spriteon then>

change y by 2

pop-it
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4. Pop It with Flair
Time to define that custom “pop-it” block. To make the balloon 
disappear a bit more excitingly, you can make it look like a 
balloon pops by making a new costume for it. Copy the blue 
balloon costume. In the image editor, switch to bitmap mode by 
clicking the blue Convert to Bitmap button toward the bottom 
left and zoom in a little bit. Using the Select tool (the one that 
looks like an arrow in a dotted box), select small areas around the 
outside of the balloon and drag them away from the center of 
the balloon to make it look like the balloon is popping.

Now define your “pop-it” block so it makes a popping noise 
and switches to this costume. You also want to make sure it 
increases the “popped” variable and waits a fraction of a second 
for it to pop before deleting the clone.

5. Enable Mega Pops
Now add in a mega pop. This will let the player pop all of the 
balloons shown on the stage. This will be triggered if the player 
presses the p key or makes a loud sound in the microphone. At 
the same time as starting the balloons, these blocks will also start 
and keep checking for the p key to be pressed or the loudness 
to become greater than fifty. If this happens, it decreases a new 
variable, “pop-all,” by one and broadcasts a message to pop all of 
the balloons.

Select Tool

delete this clone

wait 0.25 seconds

change by 1popped

define pop-it

start sound pop

balloon1-aswitch costume to
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Start this group of blocks by creating a “pop-all” variable and 
setting it to five. This means the player can use this five times 
during the game. The player should also be able to see how many 
more times they can “pop-all,” so remember to show the “pop-
all” variable. You want the player to be able to do this until the 
“pop-all” variable reaches zero, so add a “repeat until _______” 
block and put a “pop-all = 0” block in the input. 

There are two different conditions you want to activate to 
use a “pop-all” variable. That sounds like a job for a “_______ or _______” block inside of an “if/then” block! You need to add a 
condition for when the p key is pressed or when the loudness is 
greater than fifty. If either of those happen, then the “pop-all” 
variable should go down by one and a message should be 
broadcasted to “pop everything.” What does “pop everything” 
do? It’s very simple: “pop-it”! This will pop every clone that is 
active at the time. See how many balloons you can pop!

>repeat untilrepeat until pop-all =

if

0

key pressed?p 50loudnessor then>

change by -1pop-all

broadcast pop everything and wait

set to 5pop-all

show variable pop-all

when I receive start balloons

when I receive pop everything

pop-it

ESS E NT I A L

When you send a 
“broadcast” message 
and there are clones, 
each clone receives its 
own message for the 
broadcast separately and 
does its own thing. This 
can often be confusing 
if you don’t expect 
it, so be careful using 
“broadcast” blocks when 
there are clones around.
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Scratch comes with some sprites and 

backdrops already built in, but to truly make 

a project your own, you need to create 

them for yourself. You can use some from 

your computer, take a picture with your 

camera, or even draw them yourself! The 

image editor in Scratch gives you all the tools 

you’ll need to create the perfect sprites and 

backgrounds for your project.
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The Image Editor Area
Before you can get started making anything, you need to 
understand what the different parts of the image editor are. 
There are three main parts: the canvas, which is the main drawing 
area; the top toolbar, which controls things like copying and 
pasting, flipping images, and undoing errors; and the side toolbar, 
which helps you draw and edit your sprite or backdrop. 

The two toolbars can seem really confusing. There are a lot of 
different things to do with these toolbars. Luckily, you have this 
great book to help teach you all about what these toolbars can 
do! Remember way back in Chapter 1 where you learned about 
the differences between bitmap and vector images? Well, when 
you create images here, you’ll see that the toolbars are different 
too since what you can do in vector mode is different to what you 
can do in bitmap mode.

The Top Toolbar for Vectors
The first thing you’ll notice in the top toolbar is that this is 

where you can name the costumes. You can name it whatever you 
like, but just like with other things you can name in Scratch (such as 
variables and custom blocks), you want it to be easy to understand.

Right next to where you can name your costume, you’ll see 
two curved arrows, one pointing to the left and one pointing to 
the right. These are the undo and redo buttons. If you accidentally 
make a mistake, you can quickly hit the undo button, which 
points to the left, and go back to how it was before! The redo 
button, which points to the right, basically lets you undo an undo. 
If you undo something and you decide you actually want it back, 
you can just hit the redo button, and there it is! Think of these 
like the back and forward buttons on your Internet browser. 

9Fill Outline

costume-1

Group Ungroup Forward Backward Front Back

Costume

Copy Paste Flip Horizontal Flip Vertical

ALE RT

The first line of the 
top toolbar doesn’t 
change when you select 
different controls from 
the side toolbar. It 
controls things you can 
always do with parts of 
the image. The second 
row of the top toolbar 
changes depending 
on which side toolbar 
control you select. You 
should learn about the 
top toolbar first. Then 
you’ll learn about all the 
different tools and all 
of their options for the 
second row.
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After that, you’ll find the Group button for putting a few 
drawings into a group. To put things into a group, you first need 
to select more than one object. Click on the first thing you want 
in the group. Then hold down the Shift key and click on 
something else. You will notice that you can click on the Group 
button now.

Once you group two things together, the things are now 
treated as one. If you click on one, they’ll both be chosen. You 
can spin them, make them bigger or smaller, and move them 
around together without having to choose each one by itself. 
Once you’ve grouped at least two things together, the Ungroup 
button should show up. This takes two or more items that are 
grouped together and separates them again.

The next group of icons are for changing whether something 
is in front of or behind other things. Use the Forward and 
Backward buttons to move an object closer to the front or farther 
away. In this example, you’ll see a pink rectangle in front of a 
purple square in front of a green oval.

Group Ungroup Forward Backward

Copy Paste Flip Horizontal Flip Vertical

Group Ungroup Forward Backward

Copy Paste Flip Horizontal Flip Vertical
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Each time you click Forward, the green circle moves in front 
of the next shape. So if you click Forward once, the green oval is 
now in front of the purple square but still behind the pink 
rectangle.

If you press Forward again, now it will be in front of both the 
pink rectangle and the purple square.

If you want something to go straight to the front or the 
back, you don’t have to click Forward or Backward each time. 
If there were a lot of layers, that would take forever! Instead 
you can just click Front or Back to send it right to the very 
front or very back. 

That’s everything on the top row of the top toolbar. The 
second row of the top toolbar changes depending on which side 
toolbar item you choose. As you learn about the different side 
toolbar options, you’ll also learn about the different things that 
appear here.

Group Ungroup Forward Backward

Copy Paste Flip Horizontal Flip Vertical

9Fill Outline

costume-1

Group Ungroup Forward Backward Front Back

Costume

Copy Paste Flip Horizontal Flip Vertical
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There are two other options, Fill and Outline, that you can 
change here. Depending on the shape you are drawing, you can 
change either one or both of these. For example, if you are 
drawing a rectangle, a different outline size will make the border 
much larger. Here is an example of an outline set to five and 
again set to fifty.

The Side Toolbar
The side toolbar has all of the different options for moving, 

coloring, drawing, or changing your picture in any way. There are 
nine different options: Select, Reshape, Brush, Eraser, Line, Fill 
(shaped like a paint bucket), Circle, Rectangle, and Text. As you 
can see, there are a lot of different things you can use to make 
your sprite or backdrop. Let’s learn about what each one does!

The Select tool looks like a normal arrow cursor. It allows 
you to click and choose different things on your canvas. 
Once you choose something, you can move it, spin it, and 

change its size. Let’s use an arrow sprite as an example to see what 
this tool can do. Once you select it, you can click and drag on any 
of the blue dots around its edge to change the arrow’s size.

50Fill Outline



23112. Image Editor/Importing

If you want to make the arrow bigger or smaller but you 
want it to look the same, hold down the Shift key while you’re 
dragging the dots. Otherwise, you’ll change the shape of the 
arrow like this. 

At the bottom of the box around the arrow, you’ll see a little 
half-circle with arrows on the end. That’s the rotate tool. If you 
click and drag the rotate tool, you’ll change its direction.

When you have the Select tool chosen, you’ll notice that the 
Copy, Paste, Flip Horizontal and Flip Vertical icons are shown on 
the second row of the top toolbar. Copy and Paste do exactly 
what they do on the rest of your computer. They let you copy one 
of your sprites and then paste it back onto your canvas whenever 
you want. Flip Horizontal and Flip Vertical simply 
flip your sprites over. Flip Horizontal makes it 
turn the other way and Flip Vertical makes it turn 
upside down. Copy Paste Flip Horizontal Flip Vertical
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The Reshape tool lets you change the curves of any lines 
in your drawing or move the points around to change an 
image’s shape. While the Select tool lets you choose 

points at the corner of the image to resize the image, the 
Reshape tool lets you move any point to change the shape of the 
image. For example, you could take the tip of the arrow sprite 
and pull it to the right.

You don’t even have to click on one of the circles on the line 
to reshape the sprite! If you click anywhere along a line between 
two points, it will create a new point so you can change its shape. 
In the following example another point was added and dragged 
out near the arrowhead. 

When you add or select a point, a short line shows up. You 
can drag around the two ends to make the line change in some 
really cool ways. You can spin just that point around and stretch it 
in any direction! You can take that bulge you just made and curve 
it back toward the arrow to make it look really funny.

When the Reshape tool is selected, the second row of the top 
toolbar controls change to Curved and Pointed.Curved Pointed
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As you would expect, any changes you make to your sprite 
when Curved is chosen are going to look curved. Any changes you 
make when Pointed is selected are going to look pointy.

The Brush tool lets you draw whatever you want on the 
canvas. It doesn’t have to be a straight line or even a line 
at all. You can make just a bunch of dots! Once you’re 

done drawing, you can reshape and change the lines with the 
Reshape tool just like with any other image. The second row of 
the top toolbar will have only one option when you have the 
Brush tool selected. It lets you change the size of your brush, just 
like the “set pen size to _______” block.

The Eraser tool works just like the eraser at the end of a 
pencil. It’s for those times you need to wipe something 
out. Maybe it’s something a little extra you don’t need or 

some drawing that went a little crazy. The Eraser will wipe it 
away for you. For example, let’s say you didn’t like all of the crazy 
changes to the arrow. You can just erase that entire half!

The option on the second row of the top toolbar for the 
Eraser tool is the same as for the Brush. It lets you change the 
size of the Eraser, from one to four hundred, depending on how 
much you want to erase at once.

5

ESS E NT I A L

If you need to erase a 
lot of something, it’s 
helpful to start with a 
large size to take out a 
lot of it and then change 
to a smaller size. Zoom 
in so you can find all of 
the smaller mistakes you 
want to erase.
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The Line tool does exactly what you think. It draws a 
straight line between two points! If you want the line to 
go only left/right, up/down, or diagonal, you can hold 

Shift and draw a perfect horizontal, vertical, or diagonal line. The 
second row of the top toolbar option for the Line tool allows you 
to change the width of the line.

The Fill tool (looks like a paint bucket) changes the entire 
color of the image. For example, if you use the Fill tool 
on the arrow while the Fill is purple, it will look like this.

You can change the Fill color from the second row of the top 
toolbar when using the Fill tool.

The Circle tool draws circles or ovals. If you hold Shift, 
this tool will make sure your drawing is perfectly round. 
The options on the second row of the top toolbar allow 
you to change how wide the outline of the circle or oval 
is as well as its color. If you don’t want an outline, click on 

the red diagonal line in the bottom left corner of the Outline box.

Just like the Circle tool lets you draw circles and ovals, 
the Rectangle tool can draw rectangles and squares. If 
you are holding the Shift key, it will draw perfect squares 

for you. The options also let you change the border color and 
width, as well as the Fill color.

5Outline
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The Text tool lets you type whatever you want as part 
of a sprite. You can choose the color of the text and the 
font for your text (even Chinese, Japanese, or Korean 

fonts) from the top toolbar. Click on the editing area to choose 
where you want to put some text and then just start typing!

Those are all of the tools for when you’re editing vector 
sprites. If you switch to bitmap, most of the tools are the same 
but a couple are just a little different.

Bitmap Sidebar Tool
The controls are very similar to the vector ones, but once you 

switch to the bitmap tools, the sidebar basically groups 
everything together and doesn’t let you ungroup them. You can’t 
select the shapes you draw or change them around as easily as 
you can with the vector tool, so be very careful before you switch.

The first seven of these tools are more or less the same as the 
ones in vector mode. They do the same things as the Brush, Line, 
Circle, Rectangle, Text, Fill, and Eraser. The last tool on the 
toolbar, Select, works differently for bitmap mode though.

The Select tool in bitmap mode lets you choose some or 
all of the image. Then you can change the size of just 
that section, spin it around, or move it wherever you 

want it to go. Unlike in vector mode, where you have to select all 
of the image, you can take only a piece of it. For example, you 
can take just half of Scratch Cat and enlarge it.



Zooming in is  
really useful when you 
want to change just 

a few small things. 
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The Select tool also lets you copy parts of an image using Copy 
and Paste mentioned before. Choose this tool and then draw a 
square around the part of the image you want to copy. Then you 
can drag this copied area wherever you want and change it 
around. Maybe you have a rocket ship and want it to have 
another fin. You can select and duplicate it, then rotate it to fit 
on the side!

You’ve got to balance the ship so do it again for the other 
side. This will probably get a bit closer to breaking light speed!

The last set of controls are at the bottom right below the canvas. 
They let you zoom out, reset the zoom, and zoom in. Zooming in 
is really useful when you want to change just a few small things. 
It makes it a lot easier to see exactly what you want to change. 
Once you’re done, you can zoom back out so you can see your 
whole sprite again.
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I Can See Right Through You!
Did you notice that the image editor has a weird checkered 
background pattern? What is this about? It means there’s nothing 
there. Even white is a color, and it will cover up other sprites. For 
example, look at these three filled-in shapes. One of them is white, 
but it still covers up the purple square and a bit of the green circle.

If you put this on top of Scratch Cat, you’ll see that the 
checkered areas are see-through but the white circle is not.

This difference between white pixels (or any other color) 
and the checkered background is important when you 
want sprites to move together. If there is a white 
background, it might accidentally cover up the other 
sprite. Scratch uses a red diagonal line to show this special 
transparent color.
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★★★
HARD

Meteor Shower

This is the last activity in the book, so let’s see what you’ve 
learned! In this activity you’ll get to create a side-scroller game 
to help a rocket dodge a meteor shower. A good example of a 
side-scroller game would be one of the original Mario games, 
where Mario runs across the screen grabbing coins and squashing 
mushrooms. Side-scroller games scroll the background back and 
forth to make it look like the player is moving through a much 
larger space than the area of the screen.

This is what the final game is going to look like. This activity 
uses some drawing techniques to make your own sprite as well as 
an extra costume to make it look like you’re rocketing through 
space! 

You’re also going to use a lot of custom blocks. This is a 
complicated game to create, so it’s really important to keep your 
code organized. Easy-to-understand custom blocks are a must!

Score 2

Lives 2

Oh oh! Ship damage!

Moon 
Backdrop
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1. Create Your Rocket and Your Background
The first thing you need to do is make a rocket. Go to the 
Internet and find a picture of one. You just learned how to take 
off the background and make it your own in this chapter. Make 
sure you clear away any pixels in the background and to make 
them transparent and not white.

2. Get Ready on the Launchpad
There are a few things you’ll need to do to start the game. First, 
you want the rocket to start near the middle of the screen at the 
start of every game, so add a “go to x: 0 y: –16” block to the 
rocket sprite. Then we’re going to create three variables: “worldx,” 
“Score,” and “Lives.” You’ve seen the score variable earlier in the 
book, and you’ve probably played a video game where you have 
only a certain number of lives. You’re going to want to show both 
of those variables so the player can follow along.

set to 0worldx

set Score

say

say

go to x: y: -160

Press Left and Right to dodge the meteors.  Press space bar to start!

wait until key space pressed?

to 0

set Lives to 3

show variable Score

show variable Lives

set pen color to

define start game

ALE RT

You should use a 
background that looks 
like you’re in space. You 
can find that on the 
Internet too and upload 
that as your backdrop 
or choose one from the 
backdrop library such 
as the Moon, Stars, or 
Galaxy.
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The “worldx” is a new variable. The game is going to go 
farther than the edge of the screen, so this variable is going 
to keep track of which part of the world the game is currently 
looking at. 

You need to give the player some instructions or they won’t 
know what to do! Add a “say _______” block and add “Press Left 
and Right to dodge the meteors. Press space bar to start!”

3. Blast Off!
Just like a lot of other games, you will need a main game loop. 
It’s common in many games to have one loop that does all of 
the main work of the game. This loops over and over until the 
game ends. The main game loop is usually responsible for moving 
things based on the player hitting keys, checking if collisions 
between sprites have happened, and updating anything that is 
falling or moving as well. By doing this all in one loop it’s easier 
to keep things in order.

We just created the block to start the game. That happens 
just once at the start. Then this loop will check if the ship is 
moving. If it is, it will make a little rocket flame appear. Then it 
will move the ship to the left or the right. Finally, it will draw the 
left and right borders if it needs to. The short wait at the end 
helps other sprites animate a little more smoothly by not trying 

to run all the time. Since you want all of this to keep 
going until the player is out of lives, add a “repeat 
until _______” block with a “Lives = 0” Operators block 
in the input.

say for secondsGame OVER! 2

when clicked

>repeat until Lives =

wait seconds0.01

0

start game

do move flame

move ship

draw borders
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4. Do Move Flame
Let’s start by adding a simple special effect to the rocket 
ship: flames! To get this working make a copy of the rocket’s 
costume and edit the second costume to have no flames. 
If your rocket doesn’t start with flames, use the image editor 
to draw some flames at the bottom and put them behind 
your rocket.

Now you just need to add some code to the rocket that 
checks if the left or right arrow keys are pressed. The 
following blocks check to see if the left or right arrow keys are 
not pressed. Why? Well, every time a player stops pressing the 
left or right arrow keys, you need the rocket to point back up. 
This will do that for you. When the left or right arrow keys are 
pressed, it will go through the cycle of costumes (with and 
without a flame) because of the “next costume” block.

2

rocket with fl...
55 x 85

rocket
55 x 70

1

define do move flame

if

else

point in direction 90

rocketswitch costume to

next costume 

not key pressed? orleft arrow key pressed? thenright arrow
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5. Move Ship
Now let’s figure out how to make the ship actually move left and 
right. The first thing to understand is that the custom “move 
ship” block isn’t actually going to make the ship move! Say what? 
Yes, in this game, the ship will always stay in the center and just 
look like it’s moving left and right. The background is what’s 
actually going to move. This is where the “worldx” variable 
comes in. You’ll see where to use this variable when you add the 
meteors in. The “worldx” variable will control which part of the 
larger world the rocket ship is in. The rocket ship can scroll to the 
left or the right by increasing or decreasing the value of “worldx” 
since you will add this to the location of all the sprites.

As you go left across the stage, the variable value is going to 
increase, and as you go right, it’s going to decrease. There needs 
to be a limit for how far it can go or else we’re going to go right 
off the screen!

Score 12

Lives 2

Stage Limit
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Let’s start with two “if/then” blocks since you have two 
different things you want to check for. First, let’s make it so you 
tell your rocket what to do when you press the left arrow key. 
You want to check two things here too. You can’t be off the 
stage, and you have to press the left arrow key. That means you 
should probably use a “_______ and _______” block. 

In the first input for the “_______ and _______” block, you 
want to make sure you’re still on the stage. Add a “worldx < 200” 
Operators block there. Next you want to make sure the left arrow 
key is being pressed. There’s a Sensing block that can do just that. 
Add the “key left arrow pressed?” block in the second input. 

Now that the “if/then” knows what it’s looking for, let’s tell it 
what to do when it senses that. If you are pressing the left arrow 
key, you probably want it to go left. So add the Variables block 
“change worldx by 5.” A “point in direction 60” block adds some 
extra effect. It will rotate the ship left and right to match the 
direction of movement. Now do the same thing for the right 
arrow key. Remember, since you’re going in the opposite 
direction, everything should be the opposite. When you’re done, 
your script should look something like this.

if then

point in direction 60

change by 5

define move ship

worldx keyand< 200 left arrow pressed?

worldx

if then

point in direction 120

change by -5

worldx keyand< -200 right arrow pressed?

worldx
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6. Draw Borders
To show a player where the edge of the world is, you need to draw 
borders. Do this using Pen blocks. You want it to happen instantly so 
turn off screen refresh for this custom block. These blocks will draw 
a border on the left or right, depending on the “worldx” variable.

You are going to make use of the ship sprite to draw the 
borders for you. This will make sure you draw the border at the 
right time, after the ship moves to the left or right. The first thing 
you want to do is make sure the player doesn’t see the ship when 
it moves around to draw the border. Let’s start with a “set size to 
0%” block. That way the ship will disappear when it draws the 
border. Because it runs so fast, no one will even notice it’s gone. 
We want to make sure we start off with a clean screen each time, 

so add the “erase all” block.
Now we need to draw the actual lines that will be 

our border. We want the line to get wider as we go 
farther left or right. By setting the pen size to “abs of 
worldx” it will do just that! Remember, “abs” (or the 

absolute value) changes all negative numbers 
into positive numbers. So once we go over to 
the right side, “worldx” will become negative 
and keep getting smaller, but the absolute value 
will stay positive and get bigger!

Then you need to put the center of the pen 
(or the ship sprite) in the middle of the border 
area by dividing the “worldx” by two and 
shifting it to the correct side. You are going to 

draw a border that is the width of “worldx” from 
either the left side (–240) or the right side (240). But in Scratch, 
the pen draws everything to both the left and right side. That 
means you need to position the pen halfway across the area you 
want to draw and put it in the middle, which is why you need to 
use half of the “worldx” value here.

Now all that’s left is to actually draw it. You want the line to 
start at the very bottom of the screen (y: –180), put the pen down, 
and draw all the way up to the very top (y: 180) before it picks up 
the pen. Then you want it to go back to where it was before, so 
add a “go to x: 0 y: –150” block so it centers itself at the bottom 
of the screen. Hey, presto, a big gray border is drawn!

set size to %

if

else

worldx < then

set pen size to ofabs worldx

define draw borders

set size to %0

0

erase all

set to /worldx 2 -240-x border

set to /worldx 2 240-x border

go to x: x border -180y:

go to x: x border 180y:

go to x: -150

50

y:

pen down

pen up

0
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Now you have all of your blocks made for your rocket ship. 
That was a lot of coding. Nice work! Now you’re ready for some 
meteors!

7. It’s Raining Meteors
Just like you found a fun sprite for your rocket ship, go ahead 
and find a fun image that you’d like your ship to dodge. Since 
you’re in outer space, a meteor would make sense. Remember 
to change its size to be close to that of the rocket sprite!

Now you just need to get the meteor falling! You want it to 
start at the same time as the game, so you should use the same 
“when green flag clicked” Hat block that you used with the 
rocket ship. You want it to start off hidden and at the top of the 
stage. It has to also wait for the space bar to be pressed since this 
starts the game. Otherwise the rocket ship would have to dodge it 
before it could move, and that’s not fair! 

You want meteors to be falling for the entire game, so you 
need a “forever” block, and you want a little bit of time between 
each one. Add a “wait _______ seconds” block inside of the 
“forever” block. For that input, let’s add a “pick random 1.0 to 1.5” 
Operators block to make it a little trickier for the player to guess 
when the meteors are going to fall. Now we just need a way to 
make a lot more meteors appear all over the screen.

We can do that with a custom block. Let’s name it something like 
“clone meteor.” Cloning the meteor is pretty straightforward. By 
turning the meteor each time, each meteor will look slightly different 
when falling, so let’s start with a “turn   15 degrees” block. 

Meteor 
Example

create clone of

define clone meteor

set size to 15080 to %pick random

set meteor x 240-240 toto pick random

turn degrees15

myself
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Then you need to set its x location somewhere random 
between –240 and 240 with a new variable. Because this uses 
“worldx,” you need to put the x location into a new variable. 
Since the x location of the meteor will shift left and right as 
the “worldx” position changes, the meteor needs to remember 
its place in the world. Finally, you should make it a little more 
challenging by adding some blocks that are a little bit bigger and 
some that are a little bit smaller. You can do that with a “set size 
to _______%” block with a “pick random 80 to 150” block inside. 
Finish the script for the “clone meteor” block by having it create 
a clone of itself.

Now that we have the code for the “clone meteor” block, let’s 
add it into our script. We want it to clone itself as long as the game 
is going on, so let’s place it right below the “wait pick random 1.0 
to 1.5 seconds” block. Your script should look like this.

Once the new clone is created, it needs to fall. 
Falling starts by showing the sprite. Then you want it to 
repeatedly move down until it either touches the rocket 

or reaches the bottom of the stage. That means 
you want a “repeat until _______” block. Since 
there are two things that could stop this block, 
you need a “_______ or _______” block with the 
two conditions in there. If the meteor reaches 

the bottom of the stage, its y position will be less than –150, so 
you should add a “y position < –150” block in the first input. The 
second way you can end it is if it touches the rocket. For that, a 
simple “touching rocket” Sensing block should work.

Each movement of the meteor will first set its x location to its 
overall position in the world. This way it will go off the screen to 
the left and right when the ship scrolls in either direction. The 
meteor will get a little spin to make it more interesting, and each 
move will change its y value by –4 to move it toward the bottom 
of the screen. If the meteor goes off the stage to the left or right, 
when it is less than or greater than –239 or 239, hide it altogether 
so there isn’t a tiny little bit of the asteroid sprite still visible on 
the side of the stage.

hide

set y to 160

when clicked

forever

wait until key space pressed?

wait 1.51.0 to secondspick random

clone meteor

hide 

hide 

if

else

x position x positionor then><

set x to meteorxworldx -

define move asteroid

change y by -4

set degrees180turn degrees5

-239 239

repeat until y position touchingor< -150 rocket ?

move asteroid

show

when I start as a clone

wait

increase score or lose life

delete this clone

seconds0.01

if Lives = then0

delete this clone
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Then you need to set its x location somewhere random 
between –240 and 240 with a new variable. Because this uses 
“worldx,” you need to put the x location into a new variable. 
Since the x location of the meteor will shift left and right as 
the “worldx” position changes, the meteor needs to remember 
its place in the world. Finally, you should make it a little more 
challenging by adding some blocks that are a little bit bigger and 
some that are a little bit smaller. You can do that with a “set size 
to _______%” block with a “pick random 80 to 150” block inside. 
Finish the script for the “clone meteor” block by having it create 
a clone of itself.

Now that we have the code for the “clone meteor” block, let’s 
add it into our script. We want it to clone itself as long as the game 
is going on, so let’s place it right below the “wait pick random 1.0 
to 1.5 seconds” block. Your script should look like this.

Once the new clone is created, it needs to fall. 
Falling starts by showing the sprite. Then you want it to 
repeatedly move down until it either touches the rocket 

or reaches the bottom of the stage. That means 
you want a “repeat until _______” block. Since 
there are two things that could stop this block, 
you need a “_______ or _______” block with the 
two conditions in there. If the meteor reaches 

the bottom of the stage, its y position will be less than –150, so 
you should add a “y position < –150” block in the first input. The 
second way you can end it is if it touches the rocket. For that, a 
simple “touching rocket” Sensing block should work.

Each movement of the meteor will first set its x location to its 
overall position in the world. This way it will go off the screen to 
the left and right when the ship scrolls in either direction. The 
meteor will get a little spin to make it more interesting, and each 
move will change its y value by –4 to move it toward the bottom 
of the screen. If the meteor goes off the stage to the left or right, 
when it is less than or greater than –239 or 239, hide it altogether 
so there isn’t a tiny little bit of the asteroid sprite still visible on 
the side of the stage.

hide

set y to 160

when clicked

forever

wait until key space pressed?

wait 1.51.0 to secondspick random

clone meteor

hide 

hide 

if

else

x position x positionor then><

set x to meteorxworldx -

define move asteroid

change y by -4

set degrees180turn degrees5

-239 239

repeat until y position touchingor< -150 rocket ?

move asteroid

show

when I start as a clone

wait

increase score or lose life

delete this clone

seconds0.01

if Lives = then0

delete this clone
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The loop here moves the asteroid each time but also has to 
check if the player has run out of lives. That would mean the 
end of the game, so all of the clones would need to stop and 
delete themselves. When the loop finishes, you need to check 
to increase the score (if the meteor hit the bottom) or if the 
player should lose a life (if the meteor hit the rocket ship).

If the meteor reaches the bottom of the stage, then the 
“Score” needs to go up by one. If it doesn’t reach the bottom 
of the stage, that means it hit the rocket ship and the number 
of “Lives” goes down by one. To make sure that wasn’t the 
player’s last life, the script checks if there are any lives left. If 
there are, the ship is only damaged, not destroyed. Use “set 

ghost effect to 100” to hide the meteor (since if 
you “hide” the sprite, it will not show its speech 
bubble) and have it say “Uh oh! Ship Damaged!” 
Luckily for the player, there is still another chance!

8. Challenge Options
There are a couple of ways you can make the game even tougher. 
First, try making the world a little wider. This gives the ship more 
space to move, but there is also more space for meteors to fall! 
You will need to modify some of the places that don’t include 
“worldx” (like the locations that specifically use 240 or –240 for 
the edge values).

Add levels and speed up how fast the meteors fall. Or maybe 
make them larger so it’s harder for the player to dodge. Add 
extra costumes for your meteors and switch them up for special 
“power-up” meteors that, instead of doing damage, add health 
or lives!

else

if y position < then-150

define increase score or lose life

change Score by 1

change Lives by -1

if Lives > then0

set ghost effect to 100

say for secondsUh oh! Ship Damaged! 2



249

Note: Activity difficulty is 
indicated by number of asterisks 
following titles (* = Easy; ** = 
Medium; *** = Hard).

A
Abs (absolute value), 106
Active, defined, 21
Activities (easy)

Forest Sim (conditional 
blocks), 131–34

Jump the Blocks (My Blocks), 
193–200

Math Jeopardy! (operators), 
112–14

Number Guessing (variables), 
180–82

Party Tunes (sound), 76–80
Tell a Story! (Looks and 

animation), 60–64
Visiting Friends (motion), 

41–45
Activities (hard)

Balloon Pop (extensions), 
219–24

Meteor Shower (image 
editor/importing), 238–48

Activities (medium)
Dance Party! (events), 92–98
Trobo Maze (sensing), 156–62

Addition operator, 101
“___ and ___” block, 109, 110

Animation. See Graphic effects; 
Looks and animation

Arguments, 187, 190

B
Backdrops

about: overview of, 20
activities for creating, using. 

See Activities
changing, 51
choosing, in activity, 41
explained, 27
image type, 29
multiple, 51
numbers and sequences of, 

51
setting up, 92–93
sprites vs., 23, 27
“switch backdrop to ___ ,” 

52, 86–87, 94, 142, 158
switching between, 96–98
uses of, 27
“when backdrop switches to 

___,” 51, 86, 94, 96–97
Backward and Forward buttons, 

228
Balloon Pop*** activity,  

219–24
Balloons

adding, 61–62
blowing up, 62–63

Barrier, moving, 196–98

Beats, broadcast message 
triggering, 94–95. See also 
Music

Bitmaps
choosing vectors or, 19
converting sprites to, 19, 223
pixels and, 17, 19
Select tool and, 235–36
sidebar tool, 235–36
sprites as, 17
vectors vs., 18, 19

Block coding, advantages of, 13
Blocks. See also specific block 

types
about: overview of, 21
active, 21
circular, adding, 22
combining together (adding 

blocks inside other blocks), 
22–23

condition(al), loops and, 
123–24

connecting to do things 
when someone presses 
key/mouse, 84–85. See also 
Events

creating custom. See My 
Blocks

defining what they do, 
185–86

deleting, 23
getting help using, 21

INDEX



Blocks—continued
script/code, 21
sensors (true/false) and, 137
shapes of, 22, 24–25
testing what they do, 102
types, colors, and descriptions 

of, 24–25
Boolean operators. See a See 

Messages
Brush icon/tool, 113, 193, 230, 

233
Bubble, speech, 23, 53–54, 206, 

248
Bubble, thought, 53
Buttons. See Toolbars; specific 

buttons/options

C
Catch the Mouse!, 138–40
C blocks, 25
Ceiling (rounding number up), 

106
Circle tool, 230, 234, 235
Cloning

about: overview of, 126
activity (Forest Sim*), 131–34
giving clones something to 

do, 128–30
making, 127–28
reasons and functions, 126–27
“when I receive ___” block, 

130
“when I start as a clone” 

blocks, 128–30
Collision detection, 143–49

code checking once or all the 
time, 148–49

“color ___ is touching ___” 
block, 144, 145, 146

“touching ____?” block, 
143–44

“touching color ___?” block, 
144–45

Color
asking questions and, 152–53
brightness control, 147
choosing, 147
“color ___ is touching ___” 

block, 144, 145, 146
of pen, 210–12
saturation control, 147
sensing based on, 144–47
of sprites, 56
“touching color ___?” block, 

144–45
transparency of, 212
transparent option, 212, 237

Comparison conditional 
operators, 107–9

Condition(al) blocks
about: overview of, 23, 117
activity (Forest Sim*), 131–34
“if/else,” 117–19
“if/then,” 120, 141–42
“key pressed?” blocks, 

140–43
loops combined with, 123–24
“repeat” blocks and, 123
shape of, 25
“touching ____?” block, 

143–44
“wait” blocks, 120

Conditional operators, 107–10. 
See also Math Operators
“___ and ___” block, 109, 110
comparing words, 108–9
comparison operators (if 

numbers/words are less 
than, equal, greater than), 
107–9

examples in activity, 112–14
logical operators, 109–10
making wrong answers 

speak, 113–14
“not ___” block, 109, 110
“___ or ___” block, 109

Control, 115–34. See also 
Cloning; Condition(al) blocks
about: overview of, 116
activity (Forest Sim*), 131–34
blocks, 116, 117
blocks color and functions, 24
stopping blocks, 124–25

Conversations, 53–54, 61
Coordinates, x and y. See Motion
Copy and Paste buttons, 231
Costumes

about: overview of, 26
changing back and forth, 65, 

76–77, 79, 118–19
changing while script runs, 

49–50
checking for multiple, 60
choosing, 26
conditional blocks to change, 

118–19
defined, 49
difference between sprites 

and, 26
loops and changing, 121–23
“next costume” block, 50, 51
sounds and, 76–80
“switch costume to ___” 

block, 50, 61
tab, converting sprites to 

bitmap or vector, 19
timing changes with 

messages/events, 88–91, 
93–95, 98

“Current ___” block, 150–51
Curved and Pointed shape 

options, 232–33
Custom blocks. See My Blocks

D
“Dance” block example, 185–89
Dance moves, 64
Dance Party!** activity, 92–98
Dates and time, 150–52
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Days of the week showing, 
150–51

“Days since 2000” block, 152
Devin. See Dance Party!** activity
Direction

bounce around and, 39
moving with, 32–33, 36–40
rotation style and, 37–39
setting, 36–37

Distances, sensing, 149–50
Division operator, 101
Drawing

color transparency and, 212
pen color, 210–12
pen size and, 209–10
stamps and, 212–13
using pen for, 208–13
your own sprites, 113, 193

E
E^ (amount of growth from 

amount of time), 106
Echo sound, 75
Editing

about: zooming in to check 
details, 233, 236

activity (Meteor Shower***), 
238–48

bitmap sidebar tool, 235–36
Brush icon/tool, 113, 193, 230, 

233
Circle tool, 230, 234, 235
Copy and Paste buttons, 231
Curved and Pointed shape 

options, 232–33
Eraser tool, 230, 233, 235
Fill and Outline tools, 230, 

234, 235
Fill option (side toolbar), 230
Flip Horizontal button, 231
Flip Vertical button, 231
Group button and grouping 

things, 228

Line tool, 230, 234, 235
Paste button, 231
Rectangle tool, 157, 193, 230, 

234, 235
Redo button, 70, 227
Reshape tool, 230, 232–33
Rotate tool, 231
Select tool, 230–31
Select tool in bitmap mode, 

235–36
side toolbar, 230–35
sizing, reshaping arrow 

example, 230–34
sound(s), 69–70
Text tool, 230, 235
top toolbar for vectors, 

227–30
Undo button, 70, 227
Ungroup button, 228

End (Cap) blocks, 25
Eraser tool, 230, 233, 235
Events, 81–98

about: overview of, 82
activity (Dance Party!**), 

92–98
blocks, 43, 61, 83–84, 141, 

142, 153
blocks color and functions, 24
inside, 86–91
messages, 87
outside, 84–85
parallel, 91
timing things with messages, 

88–89
understanding, 83
“when backdrop switches to 

___,” 86, 94, 96–97
Extensions, 201–24. See also 

Music
about: overview of, 202
activity (Balloon Pop***), 

219–24
button to click for, 203

Google Translate, 214–15
pen. See Drawing
video motion, 216–18

F
Fill and Outline tools, 230, 234, 

235
Fisheye effect, 56
Flip Horizontal button, 231
Flip Vertical button, 231
Floor (rounding number down), 

106
Forest Sim* activity, 131–34
“Forever” blocks, 91, 122–23, 

141, 149, 199, 205–6, 207, 245
Forward and Backward buttons, 

228
Functions

creating, 186–87
defined, 186
naming, 186–87
sets of custom blocks as, 

186–87

G
Ghost effect, 57
Glide barrier, 197–99
Gliding, 34, 43–45, 79, 158–59, 

191
Global variables, 166–67
Goal, of maze, 156, 161–62
Google Translate, 214–15
“Go to ___” block

events and, 96
layers and, 59, 78
motion and, 33, 34, 42, 43, 

96, 133, 138, 195, 196, 219, 
222

Graphic effects, 55–58. See also 
Looks and animation
about: overview of block, 

55–57
animating, 58
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Graphic effects—continued
animation, 64
brightness, 57
clearing after “green flag” 

block, 55
color of sprites, 56
combining, 57
creating new looks, 55–58
defined, 55
fisheye, 56
getting rid of, 55
ghost, 57
mosaic, 56
pixelate, 56
whirl, 56

Green flag
blocks, starting new looks 

and, 55
events and, 83, 84, 85, 91, 

94, 95
sounds and, 74, 75, 76, 77,  

80
starting projects, 20

Group button and grouping 
things, 228

H
Hat blocks, 24–25
Hiding and showing sprites, 

52–53, 57
Home location, 35
Horizontal, defined, x variable 

and, 32

I
“If/else” blocks, 117–19
“If/then” blocks, 120, 141–42
Image editor/importing

about: overview of, 226, 227
activity (Meteor Shower***), 

238–48
bitmap sidebar tool, 235–36
side toolbar, 230–35

specific tools. See Editing; 
specific tool names

top toolbar for vectors, 
227–30

transparent color, 237
In (natural log), 106
Index, list, 173, 174, 175, 177
Inside events, 86–91
Interface

explained, 13
workspace area compared 

to, 13

J
Jumping motion, 194–95
Jump the Blocks* activity, 

193–200

K
Keyboard

moving around screen using, 
140–43

“when ___key pressed,” 84, 
140–43, 146, 160, 168, 175, 
176, 204, 209

L
Languages, translating text, 

214–15
Layers, 59, 78
Line tool, 230, 234, 235
Lists, 171–79

about: overview of, 171
adding things to, 172, 173
avoiding duplicate items, 176
changing directly, 172
changing with blocks, 173–74
checking items to see if on 

list, 176
creating, 172
defined, 171
deleting things from, 172, 

173

functions of, 171
hiding, 179
index, 173, 174, 175, 177
making sure they show up, 

172
parallel, 176–77
remembering with, 178–79
replacing items on, 174
showing, 179
using, 174–75

Local variables, 167
Location, changing. See Motion
Log (log to base 10), 106
Logical operators, 109–10
Looks and animation, 47–64. 

See also Backdrops
about: overview of, 47
activity (Tell a Story!*), 60–64
animation effects, 58, 64
costumes, 26, 49–50, 60
creating new looks. See 

Graphic effects
layers and, 59, 78
Looks blocks, 24, 86–87, 154, 

198, 217
sizes of sprites, 52

Loops, 121–23
conditionals combined with, 

123–24
“forever” blocks and, 122–23, 

205–6
nested (loops inside of loops), 

122–23
“repeat” blocks and, 121–22, 

123, 134
Louder/softer sound, 75

M
Math Jeopardy!* activity, 

112–14
Math Operators. See also 

Conditional operators
abs (absolute value), 106
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addition operator, 101
ceiling (rounding number 

up), 106
division operator, 101
e^ (amount of growth from 

amount of time), 106
floor (rounding number 

down), 106
In (natural log), 106
log (log to base 10), 106
”___ mod ___” block 

(remainder of two 
numbers), 105

more advanced blocks, 104–6
multiplication operator, 101
“___ of ___” block, 105–6
order of math operations, 

102–3
parentheses and, 102, 103
Reporter blocks, 101
round operator, 103–4
sqrt (square root), 106
subtraction operator, 101
10^ (10 to the power), 106
testing what the blocks do, 

102
trigonometry functions (sin, 

cos, tan, asin, acos, atan), 
106

using multiple/stacking, 102, 
103. See also Random 
numbers, picking

Mazes, 145–46, 156–62
Messages

broadcast, 86–89, 94, 96–97, 
98, 130, 161, 206–7, 223–24

broadcast and wait, 89–91, 94
defined, 87
inside events and, 86–91
speech bubbles and, 87
timing things with, 88–89

Meteor Shower*** activity, 
238–48

Minions, 179
Mod block (remainder of two 

numbers), 105
Mosaic effect, 56
Motion, 29–46

about: overview of, 30
activity (Visiting Friends*), 

41–45
blocks color and functions, 24
bounce around, 39
Catch the Mouse! example, 

138–40
change, set, and go to 

location, 33–34
controlling with keyboard, 

140–43
direction and, 32–33, 36–40
gliding, 34, 43–45
making, 33–35
in maze activity, 158–62
“move ___steps” block, 33, 

34, 35, 39
moving barrier, 196–98
rotation style, 37–39
setting up sprites, 31–32
steps defined, 35
two-dimensional images and, 

31
variables, 40
video, 216–18
why sprite doesn’t go in 

direction set, 39
x and y coordinates 

explained, 31–32
x and y position variables, 40

Mouse
“mouse down” block, 139
sensing where it is (Catch the 

Mouse!), 138–40
testing in zoom view, 21
touchscreen with finger as, 

143
Multiplication operator, 101

Music, 203–7
advanced instruments, 206–7
broadcast message triggering 

drum beats, 94–95
changing background music, 

80
changing tempos, 206
connecting blocks to keys on 

keyboard, 204–5
instruments to choose from, 

203
keys, 203
note numbers, 204
playing drums and 

instruments, 203–4
rests, 205
stopping, 80
tempo, 205–6
trying instruments, 203
using tracks, 206–7
values for notes, 205

My Blocks (custom blocks), 
183–200
about: overview of, 184
activity (Jump the Blocks*), 

193–200. See also Meteor 
Shower*** activity

arguments providing needed 
information, 187, 190

blocks color and functions, 24
creating new blocks, 185–90
“Dance” block example, 

185–89
defining what they do, 187
dragging blocks to your code, 

189
inputs/parameters for, 187
naming, 186–87
recognizing when you need, 

192
remixing projects and, 192
Run without screen refresh 

option, 190–91
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My Blocks—continued
set of, as a function, 186–87
for staying organized, 184

N
Name, asking, 153
Naming functions (My blocks), 

186–87
Nested loops, 122–23
“Not ___” block, 109, 110
Number Guessing activity, 

180–82

O
“___ of ___” block, 105–6
Operators, 99–114. See also 

Conditional operators; Math 
Operators
about: overview of, 100
activity (Math Jeopardy!*), 

112–14
blocks color and functions,  

24
defined, 101
for strings, 110–11
word tricks, 110–11

“___ or ___” block, 109
Outline and Fill tools, 230, 234
Outside events, 84–85

P
Papert, Seymour, 13, 208
Parallel events, 91
Parallel lists, 176–77
Party Tunes* activity, 76–80
Paste button, 231
Pen, using. See Drawing
“Pick random ___ to ___.” See 

Random numbers, picking
Pitch, of sound, 73–74, 75
Pixelate effect, 56
Pixels

bitmaps and, 17, 19

computer screen resolution 
and, 19

defined, 19
Pointed and Curved shape 

options, 232–33

Q
Questions, asking, 152–53

R
Random numbers, picking, 104, 

114, 132, 134, 175, 180–82, 
197–98, 222, 245–46

Recording sounds, 69, 79
Rectangle tool, 157, 193, 230, 

234, 235
Redo button, 70, 227
Red stop sign button, 20
Remainder of two numbers 

(”___ mod ___” block), 105
Remembering with lists,  

178–79
Remixing projects, 192
“Repeat” blocks, 121–22, 123, 

134
Repeat blocks

events and, 88, 94
loops and, 122–24
messages and, 88
number guessing, variables 

and, 181–82
Reporter blocks, 25, 101
Reshape option, 230
Reshape tool, 232–33
Resnick, Mitchel, 13, 208
Rests, in music, 205
Reverse, sound in, 75
Robot sound, 75
Rotate tool, 231
Rotation style, 37–39
Round operator, 103–4
Run without screen refresh 

option, 190–91

S
Saturation of color, 147
Saying things

”say ___” block, 53–54, 61
“say ___ for ___ seconds” 

block examples, 43–46, 54, 
61, 62, 64, 88, 90, 91, 97, 
113, 158, 162

Scratch
beginnings of, 13
block coding of, 13
stage explained, 13
visual programming 

language and, 13
workspace area, 13

Scratch Cat, 56–57, 67, 71, 153, 
193, 195

Script
clones and, 128–30
defined, 21
global variables and, 166–67
parallel events, 91
stopping blocks, 124–25

Select tool, 230–31
Select tool in bitmap mode, 

235–36
Sensing/sensors, 135–62

“___ of ___” block, 154
about: overview of, 136
activity (Trobo Maze**), 

156–62
asking questions, 152–53
Catch the Mouse! example, 

138–41
clicking on blocks to 

understand, 137
“color ___ is touching ___” 

block, 144, 145
dates and time, 150–52
“days since 2000” block, 152
distances, 149–50
functions of, 137
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groups of blocks, 137
keyboard to move around 

screen, 140–43
making sprite react 

differently depending on 
volume, 154–55

mazes and, 145–46, 156–62
Sensing blocks color and 

functions, 24
sensors defined, 137
“touching ____?” block, 

143–44
“touching color ___?” block, 

144–45
touchscreen and, 143
“username” block, 155, 220
what other sprite costume is, 

154
where other sprites are, 154

Shapes of blocks, 24–25
Showing and hiding sprites, 

52–53
Sizes of sprites, 52
Sound(s)

about: overview of, 28, 66
activity (Party Tunes*), 76–80
adding to sprite, 68–69, 

76–78
blocks, 71, 73, 74–75, 77
blocks color and functions, 24
changing background music, 

80
clearing effects, 74–75
controlling speakers 

producing, 74
drum beats, 94–95
echo, 75
editing, 69–70
effects, changing, 73–75
faster/slower pitch, 75
file types, 69
good-practice tip, 75
library, illustrated, 68

louder/softer, 75
making sprite react 

differently depending on 
volume, 154–55

making wrong answers 
speak, 113–14

pan, 74
pitch of, 73–74, 75
playing, 71–72
previewing, 68
recording, 69, 79
reverse, 75
robot, 75
selecting, 67
stopping music, 80
uniqueness between sprites 

and stages, 67
volume of, 73, 154–55
workspace, 67–70

Speech. See Saying things; 
Sound(s)

Sprite area
about: overview of, 16
adding sprites in, 16
adding text in, 15
explained, 15
what you can do in, 15

Sprites
adding sound to. See 

Sound(s)
animation effects. See 

Graphic effects; Looks and 
animation

backdrops vs., 23, 27
bitmap, 17, 18, 19
choosing, Dance Party!** 

activity, 93–94
clones. See Cloning
color of, 56
comparison of bitmap and 

vector, 18–19
converting to bitmap or 

vector, 19

costumes and, 26. See also 
Costumes

drawing your own, 113, 193
explained, 15
hiding and showing, 52–53, 

57
home location, 35
individuality of, 15
making decisions based on 

game conditions. See 
Control

making visible, 15
minions for, 179
moving. See Motion
not being able to see, 15
number of, effects on game, 

15
origin of, 15
practicing working with. See 

Activities
saying and thinking things 

(”say ____” and “think 
___” blocks), 53–54, 61

setting up, 31–32
size of, 15
sizes of, 52
vector, 17, 18–19

Sqrt (square root), 106
Stack blocks, 25
Stage. See also Backdrops

buttons explained, 20–21
Default View button, 21
green flag, 20
interface placement, 

illustrated, 14
Mini-Mode button, 21
red stop sign, 20
starting project on, 20
Zoom button, 21

Stamps and stamping, 
 212–13

Steps, defined, 35. See also 
Motion
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Stopping blocks (”Stop all,” 
etc.), 124–25

Stop sign (red) button, 20
Strings, creating, 110–11
Subtraction operator, 101

T
Tell a Story!* activity, 60–64
Tempo, of music, 205–6
10^ (10 to the power), 106
Text

adding to project, 15
conversations, 53–54, 61
sprite area and, 15
tool, 230, 235

Thinking things (”think ___ “ 
block), 53–54, 61

Time and date, 150–52
“Timer” block, 151–52
Toolbars. See also Editing; 

specific buttons/options
about: overview of, 227
bitmap sidebar tool,  

235–36
side toolbar, 230–35
top toolbar for vectors, 

227–30
“Touching ____?” Condition 

block, 143–44
Tracks, musical instruments and, 

206–7
Translating text, 214–15
Transparent color, 237
Trees, planting. See Forest Sim* 

activity
Trigonometry functions (sin, cos, 

tan, asin, acos, atan), 106
Trobo Maze** activity, 156–62
Turtle graphics, 208
Two-dimensional images, 31

U
Undo button, 70, 227
Ungroup button, 228
“Username” block, 155, 220

V
Variables, 163–82. See also Lists

about: overview of, 164
activity (Number Guessing*), 

180–82
blocks color and functions, 24
changing values of, 167–69
creating new, example, 221
defined/explained, 31, 165
displaying and hiding views, 

170–71
global, 166–67
local, 167
making, 165–67
motion, 40
showing values and, 169–70
variable views, 169–71
x and y coordinates and, 31–32

Vectors
advantages of, 18
bitmaps vs., 18, 19
choosing bitmaps or, 19
converting sprites to, 19
explained, 18–19
sprites as, 17, 18–19
toolbar for, 227–30
vector images explained, 17

Vertical, defined, y variable and, 
32

Video motion, 216–18
Visiting Friends* activity, 41–45
Visual programming language 

(VPL), 13
Volume of sounds, 73, 154–55

W
“Wait” blocks, 120
Weeks, days of, showing, 

150–51
Whirl effect, 56
Words

asking questions, 152–53
block connecting sets of, 110
capitalizing letters or not, 

153
comparing, conditional 

operators for, 108–9
logical operators, 109–10
strings, 110–11
translating into different 

languages, 214–15
tricks with, 110–11

Workspace area
interface compared to, 13
sound, 67–70
tabs, illustrated (Code, 

Costumes, Sounds), 13

X
X and y coordinates. See Motion

Y
Y coordinate. See Motion

Z
Zoom, testing mouse in, 21
Zooming in to check details, 

233, 236
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