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1 Introduction

Today we will be starting to make a game in Scratch, which ultimately will
become your submission for Project 3. This lab contains several suggestions for
types of games and simple mechanics to get you started, but ultimately, you will
be adding your own elements and features to make the games more fun.

Please pick ONE game below to implement.

2 Getting set up

For this lab, we will be using the online version of Scratch (not Scratchpad) a
visual programming language for building games and animations.

• Go to http://scratch.mit.edu in your browser

• Log in to the account that you created last week

Note that you can also download a version of Scratch to run locally if you
are not online, but we will use the online version for its sharing and remixing
features.

Unlike Scratchpad for Processing, the Scratch website does not save previous
versions of your work, only the final version. If you would like to save your project
at the current state, you can leave the current project as it is and “Remix” it to
continue development. We will be building a single project for this lab.

3 Track and field: Sprint

3.1 Description of the game

This game will be called Sprint. The player controls a cat sprite that is racing
against an opponent sprite to the finish line. The player runs by alternating
between the left and right arrow keys, the faster the alternation, the faster the
sprite runs. This game could be part of a series of track and field games using
this same left-right alternation setup to charge up a power reservoir for jumping,
pole vaulting, throwing, etc.
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For this lab, I will just provide the outline of the project, you should implement
this in whatever way you would like and add your own variations to it (I have
suggested some below).

3.2 Programming outline

Using our Scratch Outline format from the last lab, here are the sprites in the
game.

Object Facts Functions
Name, description What are the facts about

this object? What does
the object look like? How
many images will you need
for it? Where does it
start? What are its states
(alive, dead, etc.

What does this object do?
Can it move? Can it
change costumes? Can
it interact with other ob-
jects? Can it interact with
the player?

Stage Has one background, the
gameplay screen.

Broadcast a startgame
message to start the game

text (various messages
about the game)

Has one costume per mes-
sage: Welcome/title, In-
structions, Game over
(player wins), Game over
(play loses)

Receives broadcasts from
other sprites and back-
ground to change to ap-
propriate message

Cat (the player) Has two costumes so
that it can appear to
run. Has one variable
lastKeyWasLeft which it
updates on each key press
to keep track of whether
the last key pressed was
the left arrow.

Move and change cos-
tume to run. When
player presses left arrow
and lastKeyWasLeft
= 0, take a step and
set lastKeyWasLeft
= 1. When player
presses right arrow and
lastKeyWasLeft = 1,
take a step and set
lastKeyWasLeft = 0.
Only moves side-to-side

Bat (the opponent) Will have two costumes so
that it can appear to fly

Takes steps approximately
at the same speed that the
player can.
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Finish line (controls win-
ning and end of game)

Has only one costume Stays at the right side of
the screen, detects which
sprite touches it first, if it
is the player, broadcasts
a message that the player
has won. If it is the op-
ponent, broadcasts a mes-
sage that the player has
lost.

The game should have a welcome / title page that shows when it starts with
a message “Press space to start and i for instructions”. If the user presses the
“i” key, the instructions should be shown. When the user presses space bar, the
game should start immediately. Once one sprite reaches the finish line, the game
should stop with an option to start over by pressing the space bar again.

3.3 Optional challenge: Improve the game

For an extra challenge, implement one of the following possibilities.

• Add hurdles to the race. If a sprite hits a hurdle, it will be slowed down
briefly. The player can jump over a hurdle by pressing the space bar at the
right time. The opponent will jump over the hurdle automatically when it
gets close enough, although occasionally will fail to jump and be slowed
down.

• Make the “background” move instead of the players. You will need to make
a new sprite that looks like the background and is behind the other sprites.
There will also need to be another copy of it to the right of this one, so that
it can smoothly take its place as the players “move” to the right. Every
step that the player takes will move this background to the left instead of
moving the player to the right. See this tutorial on building a “Scroller”:
http://wiki.scratch.mit.edu/wiki/Scrolling_%28sprites%29

• Add a banana peel sprite. The banana peel should occasionally appear
on the track and if the player does not jump over it, they trip and stop
running. They must get up again before they can continue.

• Add a more difficult level to the game. It should make the opponent run
faster, have more hurdles, more banana peels, or require more complicated
key press sequences than alternating left and right arrows.

• Add an animated countdown timer to the start of the race counting down
from 5 to Go.
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3.4 Add your project to the CISC 1600 Lab 8 Studio

A studio is a collection of Scratch projects. I’ve created one for this lab. When
you’re done with the lab, add it to the class studio at

https://scratch.mit.edu/studios/1696258/

4 Asteroids

4.1 Description of the game

This is a classic arcade game from the 80s. The player controls a space ship
inside an asteroid field. If an asteroid hits the ship, the ship is destroyed. The
player can fire bullets at the asteroids to break them up into smaller asteroids,
and eventually destroy them.

For this lab, I will just provide the outline of the project, you should implement
this in whatever way you would like and add your own variations to it (I have
suggested some below). I would recommend implementing the asteroids as
clones of a single sprite. See the following clone page for more information
http://wiki.scratch.mit.edu/wiki/Clone.

4.2 Programming outline

Using our Scratch Outline format from the last lab, here are the sprites in the
game.

Object Facts Functions
Name, description What are the facts about

this object? What does
the object look like? How
many images will you need
for it? Where does it
start? What are its states
(alive, dead, etc.

What does this object do?
Can it move? Can it
change costumes? Can
it interact with other ob-
jects? Can it interact with
the player?

Stage Has one background, the
gameplay screen.

Broadcast a startgame
message to start the game

text (various messages
about the game)

Has one costume per mes-
sage: Welcome/title, In-
structions, Game over

Receives broadcasts from
other sprites and back-
ground to change to ap-
propriate message
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Space ship (the player) Has one costume (choose
whatever sprite you would
like)

When player presses left
arrow rotates left by 10
degrees. Rotates right
for right arrow. When
player presses space bar,
fires bullets in current di-
rection. Bounces off the
screen edges. When comes
into contact with an aster-
oid, broadcasts gameOver
message.

Asteroid (the opponent) Has one costume (choose
whatever you would like)

When cloned, sets random
direction. Moves slowly
but consistently. When
comes in contact with
a bullet, shrinks in size,
makes a clone of itself, and
sets a new random direc-
tion. Bounces off screen
edge. New ones appear
every so often. When all
asteroids are gone, player
wins.

Bullet Has only one costume When created, sets direc-
tion to be the same as the
space ship, moves away
quickly. When comes into
contact with an asteroid,
disappears (asteroid con-
trols splitting). Bounces
off screen edge.

The game should have a welcome / title page that shows when it starts with
a message “Press space to start and i for instructions”. If the user presses the
“i” key, the instructions should be shown. When the user presses space bar,
the game should start immediately. When the game ends, either by the player
destroying all of the asteroids or an asteroid hitting the player, the Game Over
screen should be shown.

4.3 Optional challenge: Improve the game

For an extra challenge, implement one of the following possibilities.

• Add thrusters to the player’s ship. The thrusters give the ship velocity
in the current direction that it is facing, but because it is in space, the
ship will continue to move in that direction until it fires its rockets in the
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opposite direction. Basically, you will need to manually keep track of the
x and y velocity, update the velocities when the thrusters fire, and update
the position of the ship every frame.

• Add multiple lives for the player. Show the number of lives as a number of
ships on the top of the screen. When the player is hit by an asteroid, if
they still have lives, the number of lives should be decreased by 1 and play
started over. When the number of lives goes to 0, the game over screen
should be shown.

• Add an alien sprite that flies in and fires its own bullets in a random
direction towards the player.

• Make things wrap around the screen so that when an asteroid, a bullet,
or the ship goes off the left side of the screen, it should come back on the
right side. Same for the top and bottom.

4.4 Add your project to the CISC 1600 Lab 8 Studio

A studio is a collection of Scratch projects. I’ve created one for this lab. When
you’re done with the lab, add it to the class studio at

https://scratch.mit.edu/studios/1696258/

5 Maze, Pong, or Scrolling (flappy bird)

See the attached sheets for instructions for these three games. You will only
need to do ONE of them for the lab. Please implement the basic game and then
three of the Extensions for the lab. For extra credit, implement an additional
three of the Extensions.

5.1 Add your project to the CISC 1600 Lab 8 Studio

A studio is a collection of Scratch projects. I’ve created one for this lab. When
you’re done with the lab, add it to the class studio at

https://scratch.mit.edu/studios/1696258/
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HOW CAN YOU USE SCRATCH TO BUILD 
AN INTERACTIVE GAME?�

In this project, you will create a game. This 
game includes interactions between sprites, 
score, and levels. You move a sprite from the 
start of a maze to the end without touching 
the walls.�

MAZE �

FINISHED?�
FINISHED?�BLOCKS TO PLAY WITH � FINISHED?�

START HERE �

! Draw a maze-like background and use different 
colors for the walls and end-of-maze marker.�

! Add a sprite.�
! Make your game interactive!�

These scripts give the player control over sprite movement in the maze.	  

! Add multiple levels to your game! This can be 
done through the use of different backdrops and 
using braodcast blocks to trigger the next level.�

! Use the make a variable block to keep score!�
! Experiment with timer blocks to add new 

challenges to your maze!�

THINGS TO TRY �

+  Add your project to the Games 
Studio: http://scratch.mit.edu/
studios/487504�

+  Swap games with a partner 
and walk each other through 
your creations.�

This will cause your sprite to bounce 
off the blue walls of the maze.	  

This tells your sprite where to begin 
and marks the start of the maze.	  

This tells the end-of-maze sprite that 
players win when the ball touches 
this sprite.	  



HOW CAN YOU USE SCRATCH TO BUILD 
AN INTERACTIVE GAME?�

In this project, you will create a game. This 
game includes interactions between sprites, 
score, and levels. The game is similar to the 
classic game of pong, where the goal is to 
keep the sprite from getting past you.�

PONG �

FINISHED?�
FINISHED?�

+  Add your project to the Games 
Studio: http://scratch.mit.edu/
studios/487504�

+  Swap games with a partner 
and walk each other through 
your creations.�

START HERE �

! Create two sprites: a paddle for the user to control 
and a ball the user will be playing with.�

! Make your paddle sprite interactive.�
! Bring your game to life!�

These control the ball - if touching the paddle or a wall, it continues moving. If 
touching red (meaning the ball moved past the paddle) the game ends.	  

! How do you add difficulty to your game? 
Creating different levels, using a timer, or 
keeping score are a few examples of things you 
could do.�

! Experiment with changing the look of your game 
by editing the backdrops!�

! Explore using different key presses to control 
your sprites!�

THINGS TO TRY �

Interacts with the walls�
Interacts with the paddle	  

BLOCKS TO PLAY WITH � FINISHED?�



SCROLLING �
HOW CAN YOU USE SCRATCH TO BUILD 
AN INTERACTIVE GAME?�

In this project, you will create a game. This 
game includes interactions between sprites, 
score, and levels. The game is similar to 
Flappy Bird, where the goal is to keep an 
object from falling to the ground or touching 
certain objects.�

FINISHED?�
FINISHED?�

START HERE �

! Create two sprites: one for the player to control 
(helicopter) and one to avoid (gliding bars).�

! Make the helicopter interactive.�
! Bring your game to life by adding scripts to make 

the gliding bars scroll across the stage!�

! How do you add difficulty to your game? 
Creating different levels, using a timer, or 
keeping score are a few examples of things you 
could do.�

! Experiment with changing the look of your game 
by editing the backdrops!�

! Explore using different key presses to control 
your sprites!�

THINGS TO TRY �

+  Add your project to the Games 
Studio: http://scratch.mit.edu/
studios/487504�

+  Swap games with a partner 
and walk each other through 
your creations.�

Controls sprite movement �

Specifies when the game ends�

Causes sprite to constantly fall downward �
This creates clones, which are used in the script 
below to make the bars scroll across the screen:�

BLOCKS TO PLAY WITH � FINISHED?�



+  MULTIPLAYER http://scratch.mit.edu/projects/25192711 �
      Demonstrates how to add another player to the game. Player 1 uses the �
      arrow keys to navigate Pico through the maze, and player 2 uses the �
      W, A, S, D keys to navigate Nano through the maze.�

THINGS TO TRY � FINISHED?�

HOW CAN YOU EXTEND AND REIMAGINE 
GAMES IN SCRATCH?�

Get into game design by adding extended 
features within your Scratch project! Choose 
at least one (or more!) of the following 
extensions and add it to your previously 
started maze, pong, or scrolling games. �

+  Add another extension to your maze, pong, or scrolling game.�
+  Challenge yourself to do more! Continue going through each of 

the extensions and add them to your games.�
+  Help a neighbor!�
+  Share your project with a neighbor and give each other feedback 

on your games.�

+  SCORE http://scratch.mit.edu/projects/1940443 �
      Demonstrates how to set and change a score. Receive 10 points every �
      time the Scratch cat is clicked.�

+  TIMER http://scratch.mit.edu/projects/1940445 �
       Demonstrates how to use a timer. Use the mouse to navigate the Scratch �
       cat to Gobo.�

+  MOUSE http://scratch.mit.edu/projects/25192659 �
      Demonstrates how to program the mouse to control game play. Move the �
      mouse to move the paddle.�

+  RESTART http://scratch.mit.edu/projects/25192935 �
      Demonstrates how to make a button to restart the game. Click on the �
      RESTART button to restart.�

+  REWARDS http://scratch.mit.edu/projects/1940456 �
      Demonstrates how to collect items. Use the arrow keys to move the �
      Scratch cat around to collect quest items.�

+  MENU http://scratch.mit.edu/projects/25192991 �
      Demonstrates how to display a menu screen at the beginning of the �
      game. Click START or DIRECTIONS on the menu screen.�

+  LEVELS http://scratch.mit.edu/projects/1940453 �
      Demonstrates how to change levels. Score increases by 1 every time the �
      space bar is pressed. Level increases by 1 for every 10 points.�

+  ENEMIES http://scratch.mit.edu/projects/1940450 �
      Demonstrates how to add an enemy. Avoid the tennis ball by using the �
      up and down arrow keys.�

! Go to the Extensions studio: �
http://scratch.mit.edu/studios/475619�

! Choose one (or more) of the extensions to explore.�
!  Incorporate your choice into your previously started 

game projects!�

START HERE �

+  The backpack can be an extremely useful tool while 
programming in Scratch. It can store everything from lines of 
code, to music files, to sprites, and more. Try using it to 
incorporate extensions into your game projects.�

+  Alternatively, sketching out ideas and bits of code in your design 
journal is another great method for planning how to incorporate 
your extensions.�

EXTENSIONS�
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