
To create a game with action and 

consequences, you need a tool that 

can sense information in real time. 

We show how to do this using the 

Scratch programming environment.  

By Michael Badger

bricks by hitting a bouncing ball with a pad-
dle to clear the level.

In this article, I’ll show you how to create 
your own version of the game called Fantasy 
Breakout. In Fantasy Breakout, I’ll add five 
sprites from the Fantasy folder from Scratch’s 
built-in sprite library. To make the game 
more challenging, the fantasy sprites will 
move across the screen. For another chal-
lenge, I’ll consistently increase the speed of 
the ball as the game continues.

Add the SpriteS
If you start with a new project, you can de-
lete the default Scratch cat because you will 
add several fantasy characters to the game, 
and you’ll use Scratch’s built-in image editor 
to draw sprites for the ball and paddle. In 
Scratch, sprites are the objects that perform 
actions in a project. For those who may be 
new to Scratch, I’ll briefly explain how to 
add sprites to the project.

Underneath the stage in the Scratch inter-
face, you can add a sprite to the project in 

three ways: You can paint a new sprite, 
choose a new sprite from a file, or get 

a surprise sprite. To draw a 
ball and a paddle, use the 
paint option to create 
two sprites – one as rect-
angle and one as a ball.

If you want to create a game in Scratch 
that has action and consequences, 
you’ll need determine where your 
sprites are and what they’re doing at 

any given time. To help demonstrate how 
Scratch can sense information about the 
game in real time, I’ll draw inspiration 
from the classic arcade game Breakout.

The original Breakout game started 
with eight rows of bricks that ran 
across the screen. It displayed two 
rows of each of the following colors: 

yellow, green, orange, 
and red. The object 

of the game is to 
break the 
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To import sprites into the project, use the 
Choose new sprite from file option to browse 
and select five sprites from the fantasy folder. 
Your sprites will be too large for the screen. 
To resize them, right-click on a sprite and 
choose resize. Here is an example sprite list.

Move the pAddle
In Breakout, the paddle needs to move left 
and right across the screen so that the player 
can hit the falling ball. In this game, you’ll use 
the mouse as the controller for the paddle, 
which means you need to know where the 
mouse cursor is at all times so you can posi-
tion the paddle. Your core blocks to make this 
happen are the set x to and mouse x blocks.

The mouse x is a reporter block, which 
means it always watches and knows the x 
coordinate of the mouse, and it can only be 
used as an input value for other blocks, 
such as set x to. As you move the mouse left 
or right, the script senses the change in lo-
cation and then moves the paddle left or 
right. I’m ignoring the y coordinate of the 
mouse in this script.

In the paddle script shown below, note 
that the set x to block is wrapped in a forever 
block that runs when the green flag is 
clicked.

The programming for the paddle is finished. 
Now, it’s time to focus on the ball.

Bouncing BAll
By now, you might realize that Breakout is 
an adaptation of Pong, which is a common 
source of remixed projects in Scratch.

When you set the ball in motion, you need 
to consider the following list of things, at a 
minimum. Where does the ball start? What 
happens when the ball touches the side of 
the stage? What happens when the ball 
touches the paddle? When is the game over? 
I’ll address each question starting with the 
ball’s direction and starting position.

To begin, you can create a script that runs 
when the green flag is clicked. Then, add the 
point in direction and go to x: y: blocks from 
the Motion palette. In this example, I modi-
fied the value of the point in direction block 
to 135. I also changed the x coordinate to 
-200 and the y coordinate to 50 in the go to 
x: y: block. As a result, the ball always has 
the same starting location and trajectory.

Because I will be adding more startup-re-
lated information to this script later, I recom-
mend creating a second script to control the 
motion of the ball. The following code shows 
the two starting scripts for the ball:

The script that defines the motion is a com-
mon way to program Pong and, if you’ve 
ever experimented with Scratch before, 
you’ve likely seen this script or a close varia-
tion of it. Reading the script from the top 
down, you can see that the ball is always 
moving 10 steps and checking for the bound-
aries so it can bounce back into play. It’s also 
constantly evaluating whether or not the ball 
is touching the paddle sprite via the if block.

If the ball does touch the paddle, it 
bounces the sprite back into play with the 
point in direction and the move blocks. The 
point in direction block determines the new 
direction of the sprite through a simple math 
statement: 180 – the current ball direction. 
The reporter block direction always knows 
which way the sprite is traveling.

If you leave the point in direction value a 
static value, such as 45, then the ball would 
always come off the paddle at 45 degrees, 
even if the ball approached the paddle at 
-135 degrees. That would be too unrealistic. 
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Then, enter a meaningful name, such as 
speed. You can assign the variable to all 
sprites or just the ball. In this game, no other 
sprites need to know the speed, so you can 
make it for this sprite only. After you click 
OK to create the variable, Scratch makes four 
new Variable blocks available: set to, change 
by, show variable, and hide variable.

Next, create the hits variable. In the initial 
game design, the ball is the only sprite that 
will use hits, but that doesn’t have to be the 
case. Therefore, you might want to make that 
variable available to all sprites (i.e., a global 
variable).

If you’re going to be changing the values 
of your two variables as the game plays, you 
will need to reset their starting values. Add 
two set to blocks to the script that sets the 
ball’s starting location and direction. You 
can insert the blocks right after the when 
flag clicked block, so it’s the first thing that 
happens. Scratch will remember the vari-
able values across sessions, so it’s necessary 
to reset your variables at the beginning of 
each game.

The set to block has a drop-down list of all 
variables that are available to the sprite. Se-
lect speed in the first instance block and se-
lect hits in the second. In my example, I set 
the initial speed to 8 and hits to 0. If the ball 
appears choppy as it moves across the stage 
when you run this game on the Raspberry Pi, 
try increasing the starting value of the speed 
variable from 8 to 16.

The speed reporter block in the Variables 
palette will become the value for the move 
block in the other ball script (the one that de-
fines motion). Do that by dragging the speed 
block from the Variable palette into the move 
block. Remember that this script has two 
move blocks.

Next, add the change by block at the end 
of the if block. Select the hits variable and 
change the value to 1. Now, every time the 
ball touches the paddle, the hits variable will 
increase by one. You can see the progress of 
the scripts here:

Now that you’re recording each hit, you 
need to calculate when to increase the ball 

The calculation used here ensures the ball al-
ways bounces off the paddle at either 45 or 
-45, because the ball is traveling at 135 or 
-135 degrees. Changing the 180 in the calcu-
lation will change the trajectory of the ball as 
it comes off the paddle.

gAMe over
What about checking to see whether the 
game is over? How do you determine when 
the player loses? In Breakout, the game ends 
when the player misses the ball, so I’ll use 
that as the game-over scenario. The simplest 
way to sense whether the player has missed 
the ball is to create a new sprite in the shape 
of a rectangle with a unique color that fills 
the entire width of the stage. You end up 
with a line that you position at the bottom of 
the stage. The game will end when the ball 
touches the line.

To build the game-over script, I’ll add the 
wait until and stop all blocks from the Con-
trol palette to the ball’s script that sets the 
starting direction and location. The wait 
until block needs a value to evaluate. From 
the Sensing palette, you can add the touching 
color block to wait until.

To change the color in the touching color 
block to match your line, click on the color 
square in the block. Your mouse cursor turns 
to a dropper. Touch the dropper to the “game 
over” line to set the color. Here is the revised 
script, which includes the game-over sce-
nario:

increASing BAll Speed
Because I limited the number of objects in-
cluded in the Fantasy Breakout game, I need 
to create a challenge for the player. One chal-
lenging aspect is to make the ball pick up 
speed after every four hits of the paddle.

To increase the speed of the ball, the script 
needs a way to determine how many times 
the ball hits the paddle. You already did the 
programming to know when those hits occur. 
So, the next step will be to record those hits 
and then determine whether you need to in-
crease the speed.

To prepare for this step, you’ll need to cre-
ate two new variables named hits and speed. 
From the Variable palette (Data palette in 
Scratch 2.0), click on the Make a Variable 
button to open the Variable Name dialog. 

Mike Badger is author of Scratch 
1.4 Beginner’s Guide from Packt 
Publishing. Learn more at 
scratchguide.com.
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speed. To determine whether hits is an incre-
ment of 4, you can use the mod block to 
check the remainder of hits/4. I’ll show how 
to build the script and then review it.

To begin, add a second if block from the 
Control palette to the end of the if touching 
paddle check, so that you have nested if 
statements, meaning the script only checks 
for the second condition if the first condition 
is true and after all the blocks in the first 
condition run.

From the Operators palette, add the equals 
block and drag the mod block into the left side 
of the equals block. Enter 0 to the right of the 
equals sign. Enter 4 in the right side of the 
mod block. To the left side of the mod, add the 
hits reporter block from the Variables palette. 
Now you have a statement that checks to see 
whether hits mod 4 is 0.

When the result is zero, you want to 
change the value of the speed variable, so 
add the change by block from the Variables 
palette to the if block that evaluates mod. 
The higher you make the value in the change 
by block, the faster the ball will go.

In plain English, mod evaluates the re-
mainder of a division problem. The block 
checks to see whether hits/4 has a remainder 
of 0. If so, the check evaluates to true, mean-
ing you have an increment of four, and the 
speed variable is increased. Here is the script 
with the mod check:

BreAking the chArActerS
The ball and paddle are working well right 
now. The last piece of the game is to pro-
gram what happens when the sprite and the 
ball collide. On the basis of what I’ve cov-
ered so far, you should be able to program 
what happens when a sprite touches the 
ball.

Here’s the general sequence of events for 
the fantasy sprites as I defined them: Go to 
a random position on the stage and show 
the sprite. Continually check to see whether 
the sprite is touching the ball. If the sprite 
and the ball touch, then hide the sprite, 

change the score by one, and stop the 
script. Stopping the script is important, be-
cause it stops the sprite from moving. If you 
get stuck, check out Figure 1 for a code ex-
ample.

You only need to create this script for one 
of the fantasy sprites initially. After the 
script is working the way you like, you can 
duplicate the script. The duplicate option is 
available when right-clicking on the stack of 
blocks. After you select duplicate, you can 
drag the new script to another sprite. Repeat 
this step for each of the fantasy sprites you 
add.

next StepS
The game is now functional, and 
the concepts I explored can be 
used for a whole host of games 
that require characters 
to move and interact 
with each other. Do you 
want to shoot stuff? 
Then, you need to know when a 
character gets hit; then, instead of 
tracking the number of times the 
ball touches a paddle, you can 
track how many lives a character 
has remaining. Similarly, if 
you’re trying to move your frog 
across the river by jumping 
from log to log, you need to 
know when the frog is on 
the log. Of 
course, you 
could ex-
tend this 
game 
with lev-
els and addi-
tional chal-
lenges, as well.

Happy 
Scratchin’.  ● ● ●

Figure 1: Sample collision solution.
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