
Build a simple shooter game

 Ready, 
Aim, Fire
We show how to use Scratch sprites to shoot 

at various targets. By Michael Badger

The wall can be drawn in Scratch’s Paint 
Editor.

Building a Wall
In the game, the wall separates the cannon 
from the target, and it will get taller as the 
target is hit by the bullet. To handle the vi-
sual effect of the game, you can add a new 
sprite using the Paint New Sprite button in 
the Scratch interface.

In the Paint Editor that opens, use the 
rectangle tool to draw a solid rectangle. 
A bit of trial and error will get a good-
sized wall. You can rename the sprite 
“wall” and change the name of the first 
costume to something memorable, 
such as “small wall.”

Create two more costumes for the 
wall sprite with the names “medium 
wall” and “tall wall.” An easy way to 

do this is to copy 
and edit the 

first cos-
tume. You 
can use the 
rectangle tool 

to draw another 
section of wall to 

add on to the existing 
piece. As the names suggest, you 

will have one sprite with three 
different costumes that cor-

In this project, I show how to shoot an 
octopus along a parabolic (curved) path 
by using Scratch’s built-in timer and a 
simple calculation. As the cannon con-

tinues to hit the target, the game gets more 
difficult by building a taller wall between the 
cannon and the target. Figure 1 shows the 
game.

The actual sprites used for this game do 
not matter too much, but I will use four 
sprites total: a cannon, a bullet, a wall, and 
a target. In my setup, the bullet is an octo-
pus and the target is a character from the 
list of fantasy sprites included with Scratch. 

Michael Badger authored the Scratch 1.4 and 2.0 
Beginner’s Guide series from Packt Publishing. 
Learn more at scratchguide.com.

The AuThor

Figure 1: The game in action.
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respond to wall heights. Figure 2 shows the 
wall sprite with the list of costumes.

Creating a target
Figure 3 shows the two scripts assigned to 
the target sprite. In the first when green flag 
clicked stack, the script initializes some 
starting values, such as size, location, and di-
rection. The forever loop moves the target 
four steps at a time but keeps the sprite be-
tween the wall and the edge of the stage.

Many introductory Scratch projects show 
how to move a sprite across the width of the 
stage using the if on edge, bounce block from 
the Motion palette. However, in this game, the 
target’s movement will be restricted by the 
wall. If the target touches the wall, the sprite 
will do a 180-degree turn, using the calcula-
tion direction - 180, and the new direction is 
passed to the point in direction () block. 
The same direction calculation is performed if 
the target touches the edge of the stage.

The script, as written, will move the target 
horizontally across the stage. If you want to 

move the sprite up and down, for example, 
you can change the initial starting direction 
of the sprite to 0 instead of 90, and the rest of 
the script in Figure 3 would move the target 
vertically on the stage instead of horizon-
tally. The movement of the sprite will add a 
level of difficulty to the game. To make the 
game easier, remove the forever loop with 
the motion.

The second script shown in Figure 3 (on 
the right) tracks the health of the target. I’m 
building health into the target because the 
game assumes that eating octopus is good for 
you, even if the target tries to resist eating it. 
The health variable is created in the Data 
palette and is created for all sprites.

The script initializes the variable to a start-
ing value of 0 and then waits until health 
equals 5. This is the “game over” check. 
When health = 5, the sprite resizes and re-
positions itself on the stage. The stop all 
block ends all running scripts, effectively 
ending the game.

ready, aim, …
With a target in place, you’ll need something 
to aim at the target. I found a free cannon 
sprite online because Scratch doesn’t have 
any cannons bundled into its sprite library. 
Any sprite can work as a cannon, and you 
could draw your own. If you follow this proj-
ect, you can download the cannon sprite on-
line [1].

The script in Figure 4 is straightforward. 
After initializing the starting appearance, the 
script senses the right and left arrow keys to 
aim the cannon by turning the sprite clock-
wise and counterclockwise.

Shoot the oCtopuS
The octopus represents the bullet sprite in 
my storyline, so I’ll turn my attention there 

next. Figure 5 shows two 
scripts for the bullet sprite. 

Figure 3: Scripts for target sprite. Figure 4: Script for aiming cannon.

Figure 2: Wall sprite with costumes.
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get, or the wall. When one of those condi-
tions is met, the bullet is reset to its starting 
position at the cannon. After the bullet hits 
one of the three objects, the script specifi-
cally checks to see whether the object it hit is 
the target. If the bullet hits the target, the 
game increments the health value and 
broadcasts a hit message.

To see what happens with the hit mes-
sage, take a look at the wall sprite.

tall WallS
As seen in Figure 6, the wall sprite listens for 
the hit broadcast message and performs 
some evaluations each time it receives the 
message. If the health variable is equal to 1, 
it switches to the medium wall costume. 
And, when health equals 3, it switches to the 
tall wall costume.

That’s it. The game is complete and ready 
to play or remix. For the player, getting the 
correct bullet trajectory to hit the moving tar-
get, especially as the wall size increases, 
presents a nice challenge. At least, that’s the 
verdict from my six-year-old tester.

remixing the game
Many items in this game can be customized. 
For example, the wall could take on bigger 
sizes and different shapes; it could also 
change locations. Naturally, you could make 
this game more like “Angry Birds” and build 
obstacles that need to be knocked down be-
fore hitting the target. Happy Scratchin’.  ● ● ●

The first script sets the 
initial sprite values, and 
several important things 
are happening.

The player can select a 
power level for each shot. 
To enable this, you can 
create a variable named 
power. After you create 
the variable, a stage mon-
itor appears. Right-click 
on the monitor and select 
the slider option. To make 
the slider control easier to 
use for the player, you 
can right-click on the 
slider and use the set min 
max option to set an al-
lowable range of 1 to 10, 
which will restrict the 
player’s power input. The 
final initialization sends 
the bullet to the cannon 
and then hides it.

The second script in 
Figure 5 controls the movement of the bullet 
(octopus). The cannon will shoot when the 
space key is pressed. To shoot, the bullet is 
pointed in the same direction as the cannon 
and is unhidden with the show block.

The reset timer block used in the script 
sets Scratch’s built-in timer to zero. The timer 
continually counts, so after resetting, it will 
begin counting up. Inside the repeat until () 
block, the move () steps and change y by () 
blocks give the bullet its path.

The value in the power variable is passed 
to the move () steps block. The higher the 
value assigned to power, the further the bul-
let will go, because it moves more steps with 
each pass through the loop. The change y by 
() block uses the calculation -5 * timer to 
get an curved trajectory. As the bullet ad-
vances across the stage with the move 
(power) steps command, the change y by 
((-5) * (timer)) command pulls the bullet 
down along a curve.

To demonstrate the effect of the timer 
value, you can calculate the value of one, 
two, and three seconds. At one second, the 
bullet drops (changes y position) by a value 
of -5. At 10 seconds, the drop is -10 and at 
three seconds, it’s -15. That verifies what 
you see when you play the game. When the 
octopus is shot from the cannon, it will even-
tually fall to the ground unless it hits some-
thing else first – just as in real life.

In this game, the bullet continues to travel 
until it touches the edge of the stage, the tar-

Figure 6: Waiting for a hit.

[1]  Cannon sprite:  
http://  www.  scratchguide. 
 com/  ?  attachment_id=464

info

Figure 5: Script for bullet sprite.
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