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Lesson 1 - Variables I

Learning Outcomes:
● We will learn about variables; what they are and why we 

use them
● We will use float and int variables for the first time
● We will make our first animation using Processing

REMEMBER: If you have any questions, stay in your seat 

and put up your hand. We love to help!

Make sure you know all these topics before you start:
✅ Using size() and coordinates
✅ Drawing circles using ellipse()
✅ Adding colour using fill() and background()
✅ Using void setup() and void draw()
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What is a variable?

Have a look at this video about variables. 

See if you can start thinking about how you could use them.
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https://docs.google.com/file/d/1ZK3p5UuHrsCldeHHk1ZinKG-X0MnBBMl/preview


Three steps for using variables

Let’s get coding!

Create a new processing sketch by clicking File - New.

At the top of your text editor, write this line:

float ballX;  Declares variable as “ballX”.

Inside void setup(), write this line:

ballX = 50;  Initializes variable to 50.

Inside void draw(), create an ellipse using ballX as its x-position and write 

the following line below it  ballX = ballX + 1;

This updates the variable, adding 1 to it every frame.

1. We need to declare our variable and give it a meaningful 

name

2. We must initialize our variable by giving it an initial value

3. We will update our variable by changing its value
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What are ints?

int is short for “integer”. int variables are used to store numbers. They can 

store any whole number from -2,147,483,648 to 2,147,483,647.

What are floats?

float is short for “floating point number”. floats also store numbers, but 

unlike ints, they can store decimal numbers. Now we’re gonna write our first 

program using floats, which will also be our first animation.

What are variables?

A variable is data that can be altered while the program is running. Variables 

let us store this data in our program, allowing us to create more complicated 

programs, like games, animations and other applications. There are different 

types of variables for different types of data like numbers, words, colours and 

many more!

        Did you know?

If your variable goes over 2,147,483,647 your program will crash. This is called 

an overflow. And if your variable goes under -2,147,483,647 your program will 

also crash. This is called an underflow. If you need to use huge numbers in your 

program, you might want to use a long variable, which can store numbers up to 

9,223,372,036,854,775,807!
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Now that you’re an animation expert, are you ready to step it up?

Try the next few tasks and take your animation to the next level!

Task 1

Change the program so that we can only see one ball at a time.

Hint: use background().

Task 2

Change the speed of the ball.

Hint: Think about how we are updating the variable.

Task 3

Now make the circle start on the right and move to the left. 

Hint: Think of where the circle starts and how you update it. 

If you’ve done the steps correctly, you should see a circle moving from left 

to right across the screen.

Task 4

Create a second circle with its own new 

variable (maybe ballY) and have it moving down 

the screen at the same time as the original circle.
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How does our animation work?

What is happening in this program, is that we are drawing multiple circles every 

second. We use void draw() in this program because it runs 60 times a 

second. So any code that we have inside this block is run 60 times a second. 

Once the end of the block has been reached, it loops back up to the top of the 

block. 

In our program, we add 1 to our variable each time we loop through the code. In 

the next loop, a new circle will be drawn with this updated position. This 

happens again and again, making it look like the circle is moving across the 

screen.

Make sure you understand all these concepts and have competed all of the 

tasks before moving on to the next lesson

Concepts:

● void setup() & void draw()

● Variables; what they are and what they do

● Difference between ints and floats

● How to declare, initialize and update a variable

Challenge Task

Create multiple circles/rectangles 

(at least four) that have multiple variables 

that change their positions and their 

sizes. Be creative on this using random() 

for example.  Use the Snipping Tool to 

take a screenshot of your art.
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Lesson 2 - Variables II

Learning Outcomes:
● We will learn more about variables
● We will make more advanced animations
● We will learn about naming conventions for variables

REMEMBER: If you have any questions, stay in your seat 

and put up your hand. We love to help!

Make sure you know all these topics before you start:
✅ Using void setup() and void draw()
✅ Variables; what they are and what they do
✅ Difference between ints and floats
✅ How to declare, initialise and update a variable
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The X axis deals with horizontal movement

The Y axis deals with vertical movement

X axis
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Y 
axis

To help you remember, Y
looks like a down arrow 



XY axes

Think about what variables would be needed to to 
move an ellipse in different directions
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+
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Let’s get coding!

You’re going to use variables to make this design. All circles start at the 
same point, in the middle of your window.

Declare and initialise four new variables for 

your circle’s x-position and y-position.

Initialise each variable to the centre of the screen.

Use your new variables to get your four ellipses to move diagonally from 

the centre of the screen.

This code:

makes this ball move

Try and make all four move at the same time. Remember, they will mix 

negative and positive directions. 11



Proper Naming Conventions
Let’s go over the naming conventions for variables in Processing. 

Variable names should always be short and meaningful.

The following are BAD examples of variable names for the x-position of a circle:

theHorizontalCoordinateOfMyCircle

fortnite

myAuntRobin

Names like these are a lot better:

ballX

ballXPos

circleX

Challenge Task
Create a new sketch with recreates this drawing below where four ellipses 

start in each corner and move in different ways.

This challenge was designed by Senan, a student in Oatlands College
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Make sure you understand all these concepts and have competed all of the 

tasks before moving on to the next lesson

Concepts:

● Variables; what they are and what they do

● Difference between ints and floats

● How to declare, initialise and update a variable

● How variables should be named

If you don’t understand all these concepts, read back through the lesson 

or ask a tutor for help.

Expert Tip

Programmers, very time efficient people, always try to find shorter ways 

of writing the same code. So instead of writing       

try                          or even          if you’re feeling extra lazy!

ballX = ballX + 1; 

ballX += 1; ballX++;

Expert Tip

Since you can’t have spaces in your variables, if your variable name has 

more than one word, write them all together, start the first word all 

lowercase, but capitalize the first letter of each word after it. This is 

called camelCase in reference to a camel’s back.
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Lesson 3 - If Statements I

Learning Outcomes:
● We will learn about if statements; what they are and how 

to use them
● Use 2 new variables: mousePressed and keyPressed
● We will build our first interactive program, where things 

change depending on the inputs of the user 

REMEMBER: If you have any questions, stay in your seat 

and put up your hand. We love to help!

Make sure you know all these topics before you start:
✅ Using void setup() and void draw()
✅ Variables; what they are and what they do
✅ Drawing shapes and colouring them in with fill()
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Anatomy of an if statement

Let’s take a look at this example:

Also, you use 2 equal signs (==) inside an if statement, as this is the computers’ 

equal sign, also known as Logical Equal .

Write the above code into a code which includes a void setup and void draw. 

What are if statements?

When we’re coding, we often want to test to see if certain conditions are true. 

For example, in a computer game, the player’s gun will only shoot if the player 

presses the button that is associated with “fire”, otherwise nothing will happen.

To do this, we need to use if statements.

       Thinking Time

What do you think 
this code does?

Be Careful!

if statements DO NOT use semicolons (;)

Instead, after an if statement, you must 

create a new {code block} , just like void 

setup() and void draw()
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Write the following code on a new Processing sketch and run it. 

When you press the mouse, a circle should appear on the screen.

Task 1

Change your code so that instead of drawing circle when you press the 

mouse, it draws a rectangle.

Task 2

Add a circle that is always shown on the screen (does not depend on 

whether or not you’re pressing the mouse).

Task 3

Use a variable so that when the mouse is clicked the size gets bigger/ the 

position of the ellipse changes.

Extra Challenge

Extend your code so that if you press a key, you change the colour of the 

background.

Hint: Use keyPressed this time instead of mousePressed
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Extra Challenge

Make a program that draws a very basic face (use 3-6 shapes), but make the 

eyes change colour if you press the mouse, and the rest of the face change 

colour if you press a key. 

You can use the picture to the right

a guide, but make yours look better!!

Hint: you’ll have to group the eyes 

together, and the rest of the face 

together, and put the fill() commands 

in appropriate spots.

Make sure you understand all these concepts and have competed all of the 

tasks before moving on to the next lesson

Concepts:

● If statements; what they are and how to use them

● What is a condition?

● What is a code block?

● How to use keyPressed and mousePressed

If you don’t understand all these concepts, read back through the lesson 

or ask a tutor for help.
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Lesson 4 - If Statements II

Learning Outcomes:
● We will learn more about if statements
● Use else statements for the first time
● Learn about end conditions
● Learn new logic symbols

REMEMBER: If you have any questions, stay in your seat 

and put up your hand. We love to help!

Make sure you know all these topics before you start:
✅ Using void setup() and void draw()
✅ Using variables
✅ Using if statements
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End Conditions

Last time we learnt about if statements and we talked about programs when 

they’re used, like in animations and games. To make more advanced programs, 

we need to use end conditions. They let us loop shapes across the screen or 

stop a shape from moving if we need to. But before we get started on those, let’s 

learn some new logic symbols!

Symbol Meaning

== Equal to (Logical Equal)

>

<

>= Greater than or equal to

<=

       Discussion Time

It looks like someone forgot to write all the meanings in...

Can you think of what the blank symbols could mean?

Expert Tip

Try to get very familiar with these, you will be using them all the time!
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Have a look at the following task and without writing about it, have a think 

about why everything is there and what you think will happen?

Write the following code on a new Processing sketch and run it. 

Now fix the code, so that the ball stops when it gets to the middle of the 

screen, not before.

Now make it stop when it gets to the right edge of the screen. But only 

when the right side of the ball hits the edge, not the middle.

Now would be a great time to save

your sketch if you haven’t already

Congratulations

You have written your 
first end condition!
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Can you get your ball from the previous task to loop? When the ball goes 

off the right hand side of the screen, it should loop back to the left side of 

the screen. Hint: You’ll need to put in an else statement after your 

existing if statement, like this:

else statements

else statements can also be used along with if statements. They are always 

used after an if statement and will only run the code in their code block if the 

condition in the previous if statement was false.

Anatomy of an else statement

If the condition inside the if 

statement is true, run the code 

inside the if {code block}

Otherwise, run the code inside

the else {code block}

Expert Tip

‘ballX++’ is the 

same as saying 

‘ballX = ballX +1’

Less typing is 

always better!
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Extra Challenge

Change your code so it only uses if statements, no else statements allowed!

Make sure you understand all these concepts and have competed all of the 

tasks before moving on to the next lesson

Concepts:

● If & else statements

● Logic symbols

● End conditions

If you don’t understand all these concepts, read back through the lesson 

or ask a tutor for help.

Extra Challenge

Make the animation smooth! Only change the position of your ball when the left 

side of the ball leaves the right edge of the screen, and then only the right 

side of the ball should appear on the left. 
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