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Grade 4

Unit 4

If Statements and Booleans
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Lesson 1 - 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:

What does this code do?

    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.

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()

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

equal sign, also known as Logical Equal .
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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 any 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 2 - 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. Save the file.

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. Save the file.

Now, try and have the ball reappear on the left side of the screen after it 

leaves the right. Save the file as a new file.

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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Let’s Get Coding
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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Lesson 3 - IF Statements III 

Learning Outcomes:

● Have an understanding of advanced if statement 

concepts, e.g. nested if statements.

● Change the location and colour of shapes using the 

keyboard.

● Use different mouse buttons to run seperate pieces of 

code.

REMEMBER: Put up your hand. We love to help!

Revision topics before starting make sure you know:

✅ Declaring and initializing variables.

✅ Using void setup() & void draw().

✅ Using if statements.

✅ Using keyPressed.
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   What are nested if statements?

Nested if statements are basically if statements within if statements. Let’s take a 

simple case:

The code inside the if statements “ballXPos += 1;” will only execute if the 

conditions in both if statements are true. In this example, if any key on the 

keyboard has been pressed, the second if statement will then be tested. If the ‘d’ 

key has been pressed, then the code will execute.

Let’s get coding!

  Create a new Processing sketch and write the following code: 
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else if Statements

In the previous unit we were introduced to else statements that can be used 

along with if statements. We are now going to go one step further and introduce 

else if statements that can be used along with if & else statements.

else if statements are used when more conditions are needed. They are always 

used after an if statement and their condition will only be tested if the condition in 

the previous if/else if statement was not true.

Anatomy of an else if statement

If the condition inside the if statement is true, 

run the code inside the if {code block} 

otherwise, move onto the next else if 

statement and see if the condition is true.

Or else, if none of the conditions are true, 

run the code inside the else {code block}
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Let’s get coding!

Add code to make the circle move to the left when the ‘a’ key is pressed.

Add code to make the circle move to up when the ‘w’ key is pressed and 

down when the ‘s’ key is pressed.



Challenge Task

Add a few more keys to change the 

colour of the circle and the colour 

of the background.

Challenge Task

Make it so you see only one circle at 

a time (hide the trail!).

Let’s get coding!

Add the following code to the start of your void draw():

Add code to make the background change to a different colour when the 

right mouse button is pressed.
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Challenge Task

Change your code so that the size of the circle will increase when the right 

mouse button is pressed and decrease when the left mouse button is pressed.

At this point, you should know how to:

● Nest if statements inside one another.

● Use curly brackets {} to separate code blocks.

● Use different keys on the keyboard and different buttons on the 

mouse to execute code blocks.

● Use else if statements where appropriate.



Lesson 4 - Booleans I 

Learning Outcomes:

● Have a basic understanding of booleans and how they are 

used in coding.

● Know how to toggle the value of a boolean.

  What are booleans?
A boolean is a type of variable. We have also worked with 

the int and float variable type.  

While int and float variables contain any numbers, a 

boolean can only be true or false. We will often use them as

a type of switch - they will be true if they are on, or false if 

they are off.

Like a switch, we can use a boolean to turn things on and off. 

In this example we’re going to turn different shapes on and off 

in our sketch, as in the example above.

How we use Booleans

There are three steps to using booleans:

1. We need to declare our boolean, give it a meaningful 

name and initialize it by giving it an initial value.

2. Test our boolean to see if it is true/false. 

3. Set our boolean to true/false.



        Did you know?

This is not actually the first time we have come across booleans! We have 

seen them before in the when we were using keyPressed and mousePressed. 

These are actually boolean variables because they can only be true or false.
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     Let’s get coding!   

            

   

Declares variable “redOn” and initializes it with a value of false

At the bottom of your text editor outside of 

void setup() and void draw(), make a new 

function called void keyReleased(), test if the ‘r’ 

key has been pressed, if it has then set our boolean

to true.

Create a new Processing sketch and at the top of your text editor, write 

this line:

Inside void draw(), use an if statement 

to test if “redOn” is true, if it is, then draw 

a red rectangle.

void keyReleased() will execute its {code block} when a key has been 

released, so it will only run once. Using keyPressed will execute the code multiple 

times for as long as the key is being held down.

Expert Tip

Instead of writing          this can be shortened toif (redOn == true) if (redOn)  



     Let’s get coding!   

            

   Add code for green and blue rectangles. Pressing ‘g’ should turn on 

the green rectangle, ‘b’ should turn on the blue rectangle.

Add code to turn the rectangles on and off, when the keys are 

pressed.

Hint: To do that we need to set the boolean (eg. “redOn”) to its 

opposite value. If it’s true make it false, if it’s false make it true. Putting 

‘!’ in front of a boolean makes it the opposite.
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Extra Challenge

Change the position 

and colour of the 

boxes to make the 

Irish flag.

Be Careful!

Don’t forget to change your variable 

names to suit the changes you have 

made to your code. This will avoid 

confusion!

At this point, you should know how to:

● Declare and initialize a boolean variable.

● Test if the variable is true or false.

● Turn the boolean “on” and “off”.



Lesson 5 - Booleans II

Learning Outcomes:

● Reinforce our understanding of booleans and how they are 

used.

● Get familiar with different scenarios where booleans would 

be appropriate to use. 

REMEMBER: Put up your hand. We love to help!
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More About Booleans

As we have seen in the previous 

lesson, booleans can have two 

values, true and false. These 

values are obviously opposites to 

one another.

In our code we can use booleans 

for things that are the opposite of 

one another. We did this in the 

previous lesson with the coloured 

rectangles, when the boolean “redOn” is true, show the rectangle, or else if it is 

false, do not show the rectangle. As you can see, these two things are 

opposites of one another.



     Let’s get coding!   

In the example below, we can see booleans in action in a simple way. 

Type up the code seeing what it does. 

At the start, iHaveMoney and johnHasMoney are set to false. If the Y 

key is pressed (uppercase or lowercase), this will be switched to true. 

Some new coding terms and symbols which you may not be familiar 

with are explained at the side.
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frameRate changes the 
number of frames per 
second the program runs at

Two lines like this is like 
reading an ‘or’ in English.

println prints text to the 
console, the area at the 
bottom of the processing 
window. This is very useful 
for debugging.

else if allows us to make 
different if statements in the 
same area



     Let’s get coding! 

Create a new Processing

sketch and copy the following 

code. But first, what do you 

think it does. 

Edit the code so that you 

only see one ball at a time.

Make the ball bounce off 

the left side of the screen and 

move to the right.    Hint: You should only need to add one if statement.

Change the code so the edge of the ball bounces off the two sides, not 

the centre of the ball.
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Be Careful!

We currently have a boolean “moveBallLeft” that will make the ball 

move to the left when it is true. If we want to make the ball move to the 

right if it has hit the left side of the screen, a mistake some people make 

is to make another boolean called “moveBallRight”. However, from what 

we have learned up to now, this clearly isn’t the best solution.



     Pair Programming Challenge - Mapping
Find a partner to work with on this one

Keep your final code from the last project 

and dig up one of the codes from your mapping 

lessons. We’ll use Task One from the mapping 

lessons here. In our mapping lessons, we mainly 

used mouseX however for this exercise we’re 

going to we’re going to use a different variable 

which we will simply call ‘value’. We can 

initialise it here at ‘0’. We’ll also need a 

boolean which we will call gettingSmaller 

and we will set it to start out as false.

We used mouseX in our old 

code. Change this to ‘value’.

Put in the following code. Your 

challenge is to finish the code so that 

it the gettingSmaller switches back 

to false when it is below or equal to 

zero and when the

 gettingSmaller is false, value will add four to itself.

  

            

   

21

At this point, you should know how to:

● Decide whether boolean variables are appropriate to use in 

different cases.

● Use boolean variables.

● Appropriately name boolean variables.



Lesson 5 - If Statements IV (with booleans)

Learning Outcomes:
● We will learn put what we’ve learned into practice to make 

an advanced animated scene
● We will test proper naming conventions for variables and 

booleans.
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 Revision Task
You are required to design a house with controllable light switches (switches - 

think booleans!). To save time on this, we’re going to use a handy feature in 

processing called Tweak Mode. Copy the code below and use Tweak Mode 

(Sketch> Tweak) to make it look like the house at the bottom of this page.

Tweak Mode



 Customising your House

The house on the right is a 

super-advanced version of what 

we’re aiming for. It may seem 

like a daunting task, but tweak 

mode will dramatically reduce 

design  time. You will also have 

more than one class to finish this.

As with any coding task, first 

plan what you intend to do. 

Perhaps consider changing the bungalow from the previous page to a two story 

house. In Damien’s example above, the smoke rises from behind the chimney 

constantly and hitting certain keys switches on and off different lights in the house.

Coding the smoke
Smoke is made of ellipses that have a changing y-value.

Declare (float/int) and initialise a 

variable called smokeUp. Its initial 

value should be somewhere behind 

the chimney. Draw a single ellipse

and put smokeUp as it’s y position.

Put the code on the right into void 

draw to get the smoke moving.

If smokeUp is less than or equal to your initial position, it will take 1 away from itself. If 

smoke up is equal to -50 (off the screen) it should go back to your initial position.
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Your initial value (behind the chimney)

http://www.youtube.com/watch?v=fZQIShIBgTY


 Coding the Lights

In our homes and schools, lights are controlled by switches which generally exist in 

two states, on or off. We’re going to use booleans to control our lights. We will need 

one for each window as they will have separate controls. When the program is run, 

the lights will be off/false. Declare and initialise (false) a boolean for one of your 

windows (we’ll work on the the top left window).

The code on the left is going to be for the top 

left window. If lightTopLeft is true, it will 

place a smaller yellow rectangular window 

on top of the grey one.

So far, we’ve only really used void 

setup and void draw. For the light 

switched to work properly, we’re going 

to use void keyReleased. In the 

example on the right, if w or (||) W is pressed (or technically when it is released), 

lightTopLeft will toggle the boolean between true and false.
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Don't forget to close this!

 Customisation Task

Take the rest of the time (this may spread across two or more classes) to follow the 
above methods of using booleans, variables and putting key codes into void 
keyReleased to expand an interactive controllable house to control:

● Lights in different rooms
● A porch light
● A Television
● A moving sprite
● A slow-moving airplane 
● A door that opens etc.
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