
[the academy_of_code]

Grade 5

Unit 1

Booleans, Buttons, 

Advanced House and Paint Project

www.theacademyofcode.com/handouts

1



Lesson 1 - 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 types.  

While int and float variables contain 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 to the right.

How we use Booleans
There are three steps to using booleans:

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

2. Initialize it by giving it an initial value.

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

4. 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 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 - see examples on Page 5.
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Extra Challenge

Make a new project and change the position and colour of the boxes to 

make the Irish flag. 

Add Booleans to an old project which you have saved on your USB.

Be Careful!

Don’t forget to change your variable names to suit the changes you have made to 

your code. This will avoid confusion!



Let’s get coding - Moving Circle  

We’re going to make a code to get a circle moving 

on mouse clicks.

Create code with:

● A variable for the xPos of the circle (initial value = 50)

● A boolean called moving, equal to false at the start.

● A black background and a white fill

● An ellipse/rect with xPos for it’s x position, and height/2 for it’s y position.

● An if statement which states if(moving == true) xPos will add to itself (eg 

xPos++;)

● a void mousePressed() which states one of the following:

Two of these have the same effect on our code. One is different. Try experimenting 

to see which ones work like the video above.
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Extra Challenge

Add in a keyPressed function that controls the yPos of the ellipse.

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”.

https://docs.google.com/file/d/1OaNr7RQEoDqeYze_zURODTsCdp-2foVs/preview


Lesson 2 - 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 (flick back to Grade 4 Unit 2 for this).

In our mapping lessons, we mainly used mouseX 

however for this exercise 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.
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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.

https://docs.google.com/file/d/1Ce-KN1p_hx2pHvlpyph0FTMwphnM6SFk/preview


Lesson 3 - Buttons

Learning Outcomes:
● Variables recap
● Learning the necessary code to make a button
● Programming on-screen controls
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   Variables Recap

What they are:
A variable is a piece of information. In processing, they are often numbers (we 
use int or float). A Boolean is also a variable but these are like switches, in 
that they can be in one of two positions (true or false).

The anatomy of a variable:

int aNumber = 10;
● A type: Tell the computer what type of data it is.
● A name: It can be called almost anything you like - except it can’t start 

with a number and it can’t have spaces! Names should be sensible.
● A value: This depends on the type. For an int: a number, could be 1, -6, 

1000, etc. A boolean must be true or false.

Where do they go? 
We normally declare them (that is, choose a type, give them a name, and give 
them a starting value) near the start of the program. We can use them almost 
wherever we like after that. If they are numbers, we can use them anywhere we 
would use a number. 

Why use them?
There are lots of reasons to use variables. One reason is that the value of a 
variable can be updated, and therefore we can use them to make objects move.

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



 Buttons

Buttons are constantly used in computer programs. They aren’t that difficult to make 
- first we draw a shape/import an image, then when the mouse is clicked we check 
if the mouse is inside the circle. That’s it! 

Breakdown of steps:
1. Make a button (use a circle/ rect/ import an image).
2. In Grade 4 we learned how to test if there has been a collision with a circle and 

something else. Take a look back at Unit 4 if you’re unsure. This time the 
“something else” is the mouse, so we are using mouseX and mouseY when 
we are working out the distance based on the size of the button.

3. If the mouse collides with (is inside) the button, then we do... something. In the 
example below the background colour changes.
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 Let’s get coding - Basic Button

We’re going to start by making a simple 

button that triggers a boolean.

Declare the variables on the right, initialising 

them with the values shown.

The code below should be placed in void draw. It will detect if the mouse is pressed 

within the area of the button.

Finish the code so that you get a result similar to 

what is displayed in the video on the left. You’ll 

need to include a rectangle with these properties 

(the “40” is the radius value for the corners.)

https://docs.google.com/file/d/1ik39QRKtnc9AwZRg57EI1prgNx3Jz6zW/preview


 Challenge - Switch button

Add a void mouseReleased function to your previous code so that instead of only 

working when the button is released, it functions 

like a switch. You’ll need to put the code on the 

right as the command inside the if statement here. This changes button from one 

state to another (true to false/ false to true).
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 Making an on-screen controller

Using the same code from the previous page, 

make two buttons that control something. You will

need to create a variable for the object’s X 

position.

 Challenge - Up/Down/Left/Right

Building on from the previous task. Add Two 

more buttons that control the object’s y position.

Lay out your buttons in the format to the right. 

Label all buttons using the text() function.

 Challenge - Images

● Bring in images from the web for the arrows.

● Download an image for your player.

● Have a background image

https://docs.google.com/file/d/1wdMZ9GFODzw_bsAFnAz0VOJOU3ijxZeP/preview


Lesson 4 - If Statements w/Booleans
(Revision Project)

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 

switch 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.



Lesson 5 - Making a Paint/Drawing App I
(Revision Project)

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

Paint style drawing application
● Revising Variables, Booleans, Buttons/ Collision Detection 
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 What are we aiming for?
We are going to make a paint style application. Using 
what we have learned it should have:
1. A menu with brush colours (at least 10)
2. Brush size Options
3. An Eraser
4. A background fill menu that colours the 

background

 Let’s get Coding

1. Make a new project - save to USB.

Make a brush.

The first thing we will do is make a 

brush which draws on the canvas 

wherever the mouse is pointed. We 

want our canvas to be white and our brush to be black.

Only paint when the mouse is pressed.

We want to be able to decide where

we paint on the screen so we only

want to draw our ellipse when the

left mouse button is pressed. 

https://docs.google.com/file/d/17WnuFL5HNaa8-8FqlIECss8hECrOv0yi/preview
https://docs.google.com/file/d/1vxTepdHwOVbEmbESlwY5H5fOPXXUPkyD/preview


 Clear the screen when you press the ‘c’ key.

If we want to clear the screen quickly and easily 

instead of having to rub everything out, we can start over 

by calling background(255); but we only want to do this 

when we press/release the ‘c’ key. We’ll place this code 

in a void keyReleased() block as we only want to clear the background once.

Change the brush size.

We will need to replace the parameters

for the width and height of our brush

with a variable called diameter. 

HINT: Don’t forget to declare and initialise the variable at the top of the program.

Make an eraser

We also want to “rub out” any mistakes, so we’ll need to make an eraser tool. 

When we press the right mouse button, we want to draw an ellipse, just like our 

brush, except this time we’ll make it the same colour as the background to make the 

paint disappear.

HINT: Place noStroke(); at the start of void draw() to remove the outline around 

the ellipse.
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Lesson 6 - Making a Paint/Drawing App II
(Revision Project)

Learning Outcomes:
● Continue to build on our paint application
● Allow our ‘artists’ to paint with any colour they want
● Add a preview of the chosen colour at the top of the screen
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 Let’s get Coding

Change the colour of our brush.

Notice how we have fill(0); before we draw our brush ellipse. In order to change the 

colour on the fly we will change this to fill(red, green, blue); where ‘red’, ‘green’ 

and ‘blue’ are variables, like diameter, which must be declared and initialised at the 

top of the program. To change the colour we’ll use the number keys ‘1’ through ‘6’.

Add a colour preview

Before we start painting we want to be able to see the

colour of our brush. Luckily we already have 3 variables

that define this colour. You’ll just need to add a small

rectangle in the top right hand corner of the screen that

shows the current colour of the brush, like in this picture:
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 Challenge - Add a basic colour selector

Add (at least) 3 buttons on screen that allows you to switch between colours, like in 

the videos on the previous page. Feel free to go back to Lesson 3 on this handout if 

you can’t remember how to make a button. And remember to put up your hand if you 

have any questions, we love to help!

 Save your masterpieces!

Using the code on the

right will ensure that 

whenever the mouse is

released, a screenshot of your painting is created. 

Paint something random, take a screenshot of it, and show it to a tutor!

 Challenge - Can you paint better than us?

Here’s what Federico at head office (or ‘Big Feddy Six One Three’ as he likes to be 

called) was able to produce after 45 hours of painful hard work. 

Can you make 

something better?
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