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Introduction  
 

 

A Course For Young And New Coders  
 

This course was developed in response to demand from teachers and 

parents for a child-friendly course that: 

 

ǒ engages students visually 

 

ǒ avoids complicated technology setup 

 

ǒ teaches programming and computer science concepts 

 

They found that many teaching resources were not designed with young or 

non-technical students in mind. Long passages of prose, technical jargon, 

over-complicated examples and unexplained code, put up barriers that 

many students couldnôt get over.  

 

This course is specifically designed to be accessible to young learners, with 

language carefully chosen to maximize understanding. The course projects 

are kept short, with lots of illustrations, and planned breakpoints for 

exploring and playing. 

 

As students progress through the course, they will learn about, and gain 

experience with, programming and computer science concepts that are 

applicable to many other programming languages they might learn in 

future. 
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Why Learn To Code?  
 

Coding and algorithmic thinking are important life skills in the increasingly 

digital world we live in.  

 

Many education curricula have been updated ensure that children are 

digitally literate, equipped to participate in a digital economy, able to 

develop their own technology ideas, and be better informed consumers and 

citizens.  

 

Coding is considered by many to be as essential as reading and writing - 

Reading, Writing, Coding. 

 

Coding is also fun and creative! Many people do it just for pleasure. A 

growing number of artists now use code as their main method for creating 

art. 

 

 

Who Is This Course For?  
 

ǒ Students as young as 7 can make a start on the first few projects as 

they are simple, easy, and donôt require a lot of background 

knowledge or extended periods of concentration. 

 

ǒ Secondary school students aged 11-17 will enjoy the more 

interesting concepts developed during the course, including seeing 

how the maths and physics they have learned can be applied 

creatively. 

 

ǒ Talented and more confident students will enjoy the later projects 

which introduce more sophisticated, and rewarding, concepts. Effort 

has been made to ensure these too are as accessible as possible. 
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ǒ Home educated students will find this course useful as it introduces 

a broad range of key programming and computer science concepts in 

a fun, visual, and creative way that also encourages students to 

experiment and develop autonomous research and problem solving 

skills. 

 

ǒ Adults learning to code for the first time will also find this course a 

gentle and friendly introduction to coding that avoids unnecessary 

jargon and technical complexity. 

 

 

Tested & Refined  
 

This course is has been tested and refined with feedback from children 

aged 6-11 in code clubs, students aged 11-17 at secondary school or in 

home education, university undergraduates, and also adult members of 

creative coding and algorithmic art groups.  

 

Iôm really pleased with the artists who had little previous experience, yet 

very quickly become confident and creative with code.  

 

In particular, Iôm proud of the children who tried this course and have now 

found a talent or a passion they didnôt know they had.  

 

 

Teaching Method - Learning By Doing  
 

This course consists of a progression of short projects. Each project builds 

on the knowledge and experience developed in previous projects.  

 

Each project starts by introducing a new idea, and quickly gets students 

coding. At regular points in each project students are encouraged to 

experiment with the ideas being developed.  
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This hands-on practice, experimentation and play, is critical to learning. 

That also includes learning from getting things wrong, something we need 

to encourage far more in the teaching of computer science and coding.  

 

Simply reading this book without taking part in the suggested practice will 

not be as effective for learning to code, developing algorithmic thinking, and 

developing a feel for the ideas and coding methods. 

 

Each project ends with a challenge that is calibrated to stretch talented or 

enthusiastic students by applying the ideas theyôve just learned in new 

ways, and practising doing research to find solutions for themselves.  

 

 

The Technology  
 

Although we donôt dwell on it in the course, the programming language that 

students learn is JavaScript, one of the most important languages in 

todayôs digital age. 

 

We use codeguppy.com, an online coding environment based on p5js. 

Students will code entirely on the web, and see their results on the web. 

This simplicity avoids the need for complicated software and also avoids 

students needing to grapple with source code files and editors. 

 

p5js itself was developed from Processing. Processing and p5js are 

taught to students at schools, universities and design colleges all over the 

world. 

 

Students can share their creations as easily as sharing a web link. Anyone 

who has the link can see both their code and the designs their code draws.  

 

This course doesnôt focus on the technology, keeping it out of the way as 

much as possible, to ensure the focus remains on concepts, ideas and 

creativity. 
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Get In Touch  
 

Iôd love to discuss ideas, challenges or questions raised by this course.  

 

Iôd also love to hear about the great art students have created. 

 

You can contact me by email makeyourownalgorithmicart@gmail.com or 

on twitter @algorithmic_art.  

 

Advanced codeguppy.com users that graduate from codeguppy.com 

environment to pure p5.js sketches may also find useful authorôs YouTube 

channel: 

 

ǒ https://www.youtube.com/c/algorithmicart 

 

 

Learning Together  
 

Learning to code and creating digital art is even more fun when youôre part 

of a supportive community.  

 

I recommend you find a childrenôs code club or creative coding community 

near you.  

 

  

mailto:makeyourownalgorithmicart@gmail.com
https://twitter.com/algorithmic_art
https://www.youtube.com/c/algorithmicart
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0.0 - Getting Set Up  
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Start Your Browser  
 

Weôre going to be using a website called codeguppy.com.  

 

Itôs free and makes coding really easy - and fun. There is no need to install 

any software. All we need is a web browser. 

 

Start your favorite web browser. Yours might be Chrome, Firefox, or Safari.  
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Sign Up  
 

We need to create our codeguppy.com account.  

 

Go to www.codeguppy.com by typing it into the web address bar at the 

top.  

 

You should see the website looking like this: 

 

 
 

Click JOIN FOR FREE.  

 

Choose ñRegister with emailò and enter your email address and a password 

that you will use to log into codeguppy.com in future. 

 

Make sure you confirm your account by clicking the link that will be sent to 

you via email. 

 

http://www.codeguppy.com/
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Every time you log in, you will be taken to a page that looks like this: 

 

 
 

You can use the two main buttons ñTutorialsò and ñMy Programsò to switch 

between displaying the built-in tutorials or your programs. If you donôt have 

any program created yet, the second list will be empty. 

 

Weôre now ready to start our code projects! 
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Level 1 - First Steps  
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1.1 - First Shapes  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ create simple shapes - circles and squares 

ǒ use colours to fill those shapes 

 

 

Log In  
 

Use your browser to go to codeguppy.com, and log in using the account 

you created before.  

 

You should see a page like this: 

 

 
 

  

http://www.openprocessing.org/


 

- 17 - 

Create a Progra m 
 

Start a new program by clicking on Code Now.  

 

 
 

 

You should see a page that looks like this: 

 

 
 

Weôre going to write our own code on this page. 
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Our First Circle  
 

Letôs draw a circle. Write this code in the editor part. 

 

circle(300, 300, 200);  

 

Donôt forget the semicolon ; at the end.  

 

The code should look like this now: 

 

 
 

To run our code click the ñPlayò button at the top of your code window.  
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You should see something like this (note: if your screen resolution cannot 

accommodate both the code and the output at the same time, youôll be 

presented with just one of them at a time): 

 

 
 

 

Thatôs a nice circle. Youôve just written your first code! 

 

 
  



 

- 20 - 

Different Colours  
 

Letôs change the colour of our circle. 

 

To go back to the code click on the square ñStopò button. 

 

Youôll be taken back to the code youôre working on. 

 

Add the fill instruction to the code, just before the circle instruction, like 

this: 

 

fill('red');  

circle(300, 300, 200);  

 

Can you guess what this new code does? 

 

Most code instructions have names that give us a good clue about what 

they do. The circle instruction ... draws a circle. The fill instruction é picks 

a colour to fill a shape. 
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Run the code to see what happens. 

You should see a red circle. 

 

 
 

Try It Yourself  
 

Have a go at choosing different colours to fill the circle. 

I changed my code to draw a pink circle. 

 

fill('pink');  

circle (300, 300, 200);  

 

You can choose colours like blue, green, black, white, grey, violet, .. and 

many more.  

 

You can find a full list of colours by opening the ñBackgrounds -> Colorsò 

palette from the left toolbar of codeguppy.com coding environment. 
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Drawing Squares  
 

Letôs try drawing a different shape now. Have a look at the code below: 

 

fill('red');  

square(300, 300, 200);  

 

What shape do you think this will draw? 

 

Change your code so that it has that square instruction instead of the 

circle instruction.  

 

If we run the code we should get a red square. 
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Try It Yourself  
 

We can change the colour of our square just like we changed the colour of 

our circle. 

 

I changed my code to draw a blue square. 

 

fill('blue');  

square(300, 300, 200);  

 

This is what happens when I run the code: 

 

 
 

Try changing the colour yourself. Can you make a green square?  



 

- 24 - 

Square and Circle Together  
 

Letôs try something exciting and write the code for a square and a circle 

together! 

Look at this bit of code. You can see weôve written instructions for a square 

and a circle. 

 

fill('red');  

square(300, 300, 200);  

circle(300, 300, 200);  

 

Change your code so it draws both shapes. If we run the code, we get a 

picture with both shapes! 

 

 
 

This shows we can use lots of drawing instructions to make a more 

interesting picture. 
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Try It Yourself  
 

Write this code that draws four red circles:  

 

fill('red');  

circle(300, 300, 200);  

circle(300,  300, 150);  

circle(300, 300, 100);  

circle(300, 300, 50);  

 

Did you notice the last numbers in the brackets are not the same?  

 

This is what happens when we run the code: 

 

 
 

Can you work out what those last numbers do? 
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Try changing those numbers to different ones. Run your code to see what 

happens. 

 

Now try changing all the numbers, like this example: 

 

fill('red');  

circle( 400, 300, 200 );  

circle( 200, 200, 150 );  

circle( 150, 400, 100 );  

circle( 300, 300, 50 );  

 

Make sure you choose your own numbers. Run your code to see what 

happens.  

 

This is what my code makes: 
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Letôs try one more idea. Change the colour of each circle by using more fill 

instructions. 

 

Here is my example: 

 

fill('yellow');  

circle(400, 300, 20 0);  

 

fill('green');  

circle(200, 200, 150);  

 

fill('bl ue');  

circle(150, 400, 100);  

 

fill('red');  

circle(300, 300, 50);  

 

This is what my code makes. Your own code will draw a different picture. 
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Experiment by adding even more fill and circle instructions.  

 

Try adding square instructions too. 
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1.2 - Coordinates & Size  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ use coordinates to put shapes on a canvas 

ǒ learn how to choose the size of a shape 

 

 

Start a New Program  
 

Log in to codeguppy.com if you havenôt already. 

 

Create a new program by clicking the ñCODE NOWò button. 

 

Your code window should look like this: 
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Those Circles A gain  
 

In the last project we wrote some code to draw a circle.  

 

Type the same code into the empty draw part. 

 

circle(300, 300, 200);  

 

Run the code by clicking the play button at the top.  

 

You should see something like this: 

 

 
 

Itôs the same picture we had before. 

 

Now add another circle instruction just before the one we already have. 

This time change the first number from 300 to 200 like this: 
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circle( 200, 300, 200);  

circle( 300, 300, 200);  

 

Run the code to see what happens. 

 

 
 

Can you work out why this happens? 

 

Add more circle instructions after the one we already have, and change the 

numbers like this: 

 

circle( 200, 300, 200);  

circle( 300, 300, 200);  

ci rcle( 400, 300, 200);  

circle( 500, 300, 200);  

 

Run the code again. 
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We have four circle instructions, and the only difference is the first number. 

Can you work out what that number does? 
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Coordinates on a Canvas  
 

When we write code to draw shapes, they are drawn on a canvas.  

 

A canvas is just like a piece of paper. 

 

 
 

If we ask our computer to draw a circle, it needs to know exactly where to 

draw it.  

 

The next picture shows a circle with a pin exactly on the middle of the 

circle. 
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If we wanted to move the circle, we would choose a new point on the 

canvas to pin the centre of the circle to.  

 

 
 

How do we tell our computer exactly which point on the canvas we mean? 

 

We use coordinates. You may remember coordinates from school. 
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Look at these examples of coordinates. 

 

 
 

The red square is at (3, 2). Thatôs because it is 3 along and 2 down. 

 

The green square is at (6, 3) because it is 6 along and 3 down. 

 

Our canvas is bigger than that small grid. It is 800 pixels wide, and 600 

pixels down. 

 

 
 

If we wanted to put a circle in the middle, where would we pin the centre of 

the circle? 



 

- 37 - 

 

 
 

You can see the centre of the circle would be 400 across and 300 down. 

We can write that as (400,300). 

 

The code to draw a circle in the middle of the canvas is: 

 

circl e( 400, 300, 200);  

 

You can see that: 

 

ǒ the first number 400 is how far along the circle centre is. 

 

ǒ the second number 300 is how far down the circle centre is. 

 

Try the code yourself.  
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Your drawing should look like this: 
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Try It Yourself  
 

Have a look at this picture.  

 

 
 

You can see that there are three circles: 

 

ǒ the middle circle is at (400, 300) just like before 

ǒ the left circle is at (200, 300) 

ǒ the right circle is at (600, 300) 

 

Try writing some code that draws these three circles. 
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After youôve done that, see if you can write code that draws circles that go 

down the canvas like this: 

 

 
 

Remember the second number is how far up or down the circle is on the 

canvas. 

 

Hereôs how I did it. 

 

circle(200, 200, 100);  

circle(400, 300, 100);  

circle(600, 400, 100);  
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Circle Size  
 

We just learned how to draw a circle at different places on the canvas.  

 

It would be good if we could change the size too. Letôs do that now. 

 

Have a look at this picture: 

 

 
 

We can see three circles. A small one, a medium one and a large one. 

 

A good way to describe the size of the circle is the radius. Thatôs the 

distance from the center of circle to margin. 
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Letôs look at some very simple code again. 

 

circle( 400, 300, 100);  

 

Weôve seen this code before. It draws a circle in the middle of the canvas. 

The middle of the circle is exactly at (400, 300).  

 

Here is the drawing that code makes. 

 

 
 

We havenôt talked about the last number, 100.  
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Change the 100 to 200 to see what happens. 

 

circle(400, 300, 200);  

 

What do you get? 

 

You should get a much larger circle. 

 

 
 

What happens if you choose a smaller number like 30? 

 

That third number is the size of the circle. A large number draws a larger 

circle. A small number draws a small circle. 
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Try It Yourself  
 

Weôve learned how to draw a circle exactly where we want on the canvas.  

 

Weôve also learned how to set the size of the circle.  

 

In the last project, we learned how to choose a colour for the circle. 

 

See if you can combine what youôve learned to make a picture with about 

five circles. Give the circles a different colour, size and location. 

 

Hereôs what I made. Your code will make a different picture. 

 

 
  



 

- 46 - 

Donõt Forget Squares 
 

Weôve learned how to draw a circle exactly where we want, and the size 

we want. 

 

Can we do the same with squares? Yes we can! 

 

Look at this code for drawing a square: 

 

square( 300, 200 , 100);  

 

Can you guess what the numbers are for? 

 

This next picture explains what the numbers do. 
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The first number 300 sets how far along the square is.  

 

The second number 200 sets how far down the square is.  

 

That means the top left corner of the square is at (300, 200). 

 

The third number 100 sets the size of the square.  

 

Try that code to check you get a square.  
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Challenge!  
 

Can you write code code that creates a drawing like this? 

 

 
 

This is a challenge that might take some experimenting to get right. 

 

Using a pen and paper to plan the coordinates and sizes can be helpful. 
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1.3 - Random Numbers  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ get our computer to pick random numbers for us 

 

 

Start a New Program  
 

Log in to codeguppy.com if you havenôt already. 

 

Your code window should look like this: 
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Rings & Circles  
 

Have a look at this code. Can you work out what it does? 

 

cir cle(400, 300, 200);  

circle(400, 300, 150);  

circle(400, 300, 100);  

circle(400, 300, 50);  

 

There are four circles, and all of them are located in the middle of the 

canvas.  

 

The difference between these circles is their radius.  

 

Run the code. You should see these four white circles.  

 

 
 

Letôs make those circles see-through, so they donôt have any colour.  
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We can do this using a noFill instruction before the circle instructions. 

 

noFill();  

 

circle(400, 300, 200);  

circle(400, 300, 150);  

circle(400, 300, 100);  

circle(400, 300, 50);  

 

Make sure you spell noFill correctly. The F is a capital letter. 

 

Run the code to see what happens. 

 

 
 

Those circles are completely see-through now! This is not evident now but 

in the future when weôll change the background color youôll notice this 

effect. 
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You might think those circles are a bit boring. Letôs change their colour.  

 

We can set the outline colour of a shape with the stroke instruction. You 

can see here weôve set the outline to blue. 

 

noFill();  

stroke('blue');  

 

circ le(400, 300, 200);  

circle(400, 300, 150);  

circle(400, 300, 100);  

circle(400, 300, 50);  

 

Run the code to see it working. You should get blue rings like this. 
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Try It Yourself  
 

Try choosing different colours for the rings.  

 

Also, try changing the sizes of the four circles.  

 

Hereôs my code:  

 

 
 

I chose green for the circle outlines, and radiuses of 200, 175, 60 and 50. 
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Random Sizes  
 

Sometimes itôs fun to get our computers to choose things for us. 

 

Why donôt we get our computer to choose the sizes of our four circles. 

 

Look at this code: 

 

circle(400, 300, 200);  

 

We already know this code draws a circle of radius 200. 

 

Now look at this code: 

 

circle(400, 300, randomNumber(200) );  

 

Whatôs changed? 

 

Weôve replaced the size number 200 by randomNumber(200).  

 

The instruction randomNumber(200) asks our computer to pick a number 

between 0 and 200.  

 

The number could be 12, or 102, or 399, or 37 or 256, é or something 

else.  

 

We donôt know what the computer will choose. All we know is that the 

number will not be bigger than 200. 
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Letôs change our code so that all four circles now use randomNumber to 

pick a random size. 

 

noFill();  

stroke('blue');  

 

circle(400, 300, randomNumber(200) );  

circle(400, 300, randomNumber(200) );  

circle(400, 300, randomNumber(200) );  

circ le(400, 300, randomNumber(200) );  

 

Try it to see what you get.  

 

This is what I get. 
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Your picture will be different because the sizes your computer chooses will 

be different. 

 

Run your code again using the Stop and Play buttons at the top of the 

page. 

 

 

Do you see a different picture? Why is that? 

 

Try replaying your code several times.  
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Random Colours  
 

Letôs get our computer to choose colours, not just numbers. 

 

Have a look at this code: 

 

fill( 'orange' );  

circle(400, 300, 300);  

 

fill( 'yellow' );  

circle(400, 300, 200);  

 

Run the code and youôll see it draws a smaller yellow circle on a larger 

orange circle. 

 

 
 

Wouldnôt it be cool if our computer picked a colour all by itself for the 

smaller circle? 



 

- 59 - 

 

To do this we need a list of colours to choose from. 

 

To code a list of things we put them between square brackets [ ].  

 

Here is a list of three colours: 

 

['red', 'purple', 'green']  

 

You can see the colours are between square brackets [ ]. You can also see 

there are commas between each colour. 

 

To pick something from a list at random, we use the random instruction. 

Look at the code below. 

 

fill( 'orange' );  

circle(400, 300, 300);  

 

fill( random( ['red', 'purple', 'green'] ) );  

circle(400, 300, 200);  

 

Instead of óyellowô, we use the random instruction to pick one of red, 

purple or green.  

 

We donôt know which colour will be chosen, because the choice will be 

random. 

 

Run the code to see what you get.  
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Hereôs what I get: 

 

 
 

Run the code again a few times. Can you get all of the colours? 
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Try It Yourself  
 

Change the list so it only has colours you like.  

 

You can make it longer than three colours if you want. 

 

Can you change the code so that both circles have colours chosen at 

random? 

 

Hereôs what my code created: 
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Challenge!  
 

Use what youôve learned to draw four circles where: 

 

ǒ the location is a random place on the canvas 

ǒ the size is a random number 

ǒ the colour is randomly chosen from a list of colours 

 

Hereôs what my code created: 
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1.4 - Simple Variables  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ learn how variables can remember numbers 

ǒ see how variables can be useful 

 

 

Start a New Program  
 

Log in to codeguppy.com if you havenôt already. 

 

Create a new program by clicking the ñCODE NOWò button. 
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Three Circles  
 

Letôs start the new program with three simple circles. 

 

circle(200, 200, 25);  

circle(200, 250, 25);  

circle(200, 300, 25);  

 

Can you see the difference between these three circles? 

 

The x-coordinate stays the same at 200.  

 

The y-coordinate starts at 200 and increases by 50 for each new circle. 

 

Run the code to see what happens.  
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Cool! The three circles look a chain. 

 

Theyôre in a vertical line because only the y-coordinate changes. 

 

 

  



 

- 68 - 

Move The Chain  
 

Letôs move the chain to another place on the canvas. 

 

Here is some code to draw the circles near the middle of the canvas. 

 

circle( 400, 300, 25);  

circle( 400, 350, 25);  

circle( 400, 400, 25);  

 

Whatôs changed? 

 

The x-coordinate is now 400. It was 200 before. That means the circles will 

be drawn further to the right. 

 

The y-coordinate now starts at 300, and grows to 350 and then 400. It goes 

up by 50 every time.  

 

This means we should still get a nice vertical line of circles, just like before. 

 

Try the code to check it does what you expect. 
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That worked because we changed the location of all the circles, making 

sure they stayed in a line. 

 

Thatôs cool, but it would be more exciting to draw the chain at a random 

place on the canvas.  
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Draw The Chain at Random Places  
 

How would we draw the line of circles at a random place? 

 

Weôve already used the randomNumber instruction to choose a random 

location on the canvas. 

 

Have a look at this code. It uses randomNumber to pick numbers for the x 

and y coordinates.  

 

circle( random(800) , randomNumber(600), 25);  

circl e( random(800) , randomNumber(600), 25);  

circle( random(800) , randomNumber(600), 25);  

 

Run the code to check it works. 

 

 
 

That code didnôt do what we wanted. Can you see why? 
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It doesnôt work because all of the circles are drawn at random locations. 

Our earlier code didnôt do that. 

 

Look again at that earlier code: 

 

circle( 400, 300, 25);  

circle( 400, 350, 25);  

circle( 400, 400, 25);  

 

We can see that the x-coordinates are not totally random. They are kept 

the same for all the circles. 

 

We can also see that the y-coordinates are not totally random. They 

increase in steps of 50 from the first circle. 

 

That means we need to pick a random location only for the first circle.  

 

We also need to remember that location so we can draw the other two 

circles next to it. 

 

We can ask our computer to remember a number by using a variable. 

 

Weôll talk about variables next. 
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Variables are like boxes that we can put numbers in. The picture above 

shows a variable called x. You can see weôre putting the number 10 inside 

it. 

 

Whenever we use x in our code, our computer will look inside the box and 

use the number 10. 

 

Have a look at this new code. Can you work out what is does? 

 

var x = randomNumber(800);  

var y = randomNumber(600);  

 

circle( x, y, 25);  

circle( x, y + 50 , 25);  

circle( x, y + 100 , 25);  

 

Weôre creating a new variable x and putting a random number between 0 

and 800 inside it. We canôt guess what number it will be. We only know it 

will be between 0 and  800. 

 

Weôre creating another variable called y, and putting a random number 

between 0 and 600 inside it. 
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What do you think the first circle command circle(x, y, 25) will do? 

 

What do you think the second circle command circle(x, y + 50, 25) will do? 

 

Try the code yourself, and see what happens.  

 

 
 

You should get a chain of three circles, somewhere on the canvas.  

 

The first circle(x, y, 25) instruction uses the random numbers that were put 

inside the x and y variables.  

 

The next circle(x, y + 50, 25) instruction also uses the same numbers that 

were put inside x and y. 

 

Run the code again. 
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The chain of circles will be at a different place. Thatôs because the location 

of the first circle is chosen at random. 

 

Well done for getting this far!  
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Try It Yourself  
 

Try changing the circle instructions to add different numbers to the 

variables. 

 

Here Iôve changed the second circle to use y + 100. The third circle uses y 

+ 200. 

 

circle(x, y, 25);  

circle(x, y + 100 , 25);  

circle(x, y + 200 , 25);  

 

Hereôs what my changed code draws. 
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Challenge!  
 

Have a look at this drawing. 

 

 
 

There are five circles arranged like flower. There is one circle in the middle, 

and four circles around it. 

 

Can you write code that draws that flower pattern at a randomly chosen 

place on the canvas? 

 

You can use a pen and paper to help plan your code.  

 

Some of the best coders use a pen and paper to plan their code! 
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Level 2 - Progressing  
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2.1 - Simple Functions  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ learn how to package useful code as a function 

ǒ see how functions can be useful 

 

 

Start a New Program  
 

Log in to codeguppy.com if you havenôt already. 

 

Create a new program by clicking the big ñCODE NOWò button. 
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A Flower Made Of Circles  
 

In the last project we learned to use variables to draw a group of shapes at 

any location on the canvas. 

 

Have a look at this picture showing a flower made of circles. 

 

 
 

Where is the centre of the yellow circle? You can see from the picture it is 

at (x, y). Weôre using letters instead of numbers. 

 

Where is the bottom red circle? It is a bit further down from the yellow 

circle. Looking at the picture, you can see it is at (x, y + 50). 
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If the centre of the yellow circle is at (x, y) then we can work out the centres 

of all the red circles: 

 

ǒ the top red circle is at (x, y - 50) 

ǒ the bottom red circle is at (x, y + 50) 

ǒ the right red circle is at (x + 50, y) 

ǒ the left red circle is at (x - 50, y) 

 

If we set x to 100 and y to 100, then the flower should be drawn near the 

top left of the canvas, just like before. 

 

If we set x to 400 and y to 300, then the flower should be drawn in the 

middle of the canvas. 

 

We can set x and y to any location on the canvas, and the flower will be 

drawn there. 

 

Here is some code to draw that flower at (x, y). 

 

var x = 400;  

var y = 300;  

 

fill('yellow');  

circle( x, y, 50);  

  

fill('red');  

circle( x, y -  50, 25);  

circle( x + 50, y, 25);  

circle( x, y + 50 , 25);  

circle( x -  50, y, 25);  

 

At the beginning of the code we set x to 400, and y to 300.  
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You can see the instructions for the yellow and red circles use x and y 

instead of numbers.  

 

When our computer sees the x in circle(x, y, 50) it will take the number 

inside the variable x and use that. The same will happen for y. 

 

So circle(x, y, 50) will become circle(400, 300, 50). 

 

Run the code to check it draws the flower in the middle of the canvas at 

(400,300). 

 

 
 

Great - that worked! 
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Draw The Flower At A Random Place  
 

Letôs change the code to draw the flower at a random place on the canvas.  

 

We only need to change the numbers that x and y are set to.  

 

Instead of us choosing a number, we let our computer pick one for us.  

 

var x = randomNumber(800);  

var y = randomNumber(600);  

 

Run the code to check the flower is drawn somewhere else.  

 

 
 

Your drawing will be different because your computer will choose a 

different random location. 
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Draw Lots of Flowers  
 

Letôs do something new and exciting - letôs draw 5 flowers! 

 

How do we draw 5 flowers? We could write all that code again 5 times, but 

that would be really long and boring. 

 

It would be better if we taught our computer to draw a flower just once, and 

then asked it to draw a flower lots of times. 

 

It would be like a recipe for chocolate cake. We write it down once, and use 

it lots of times. 

 

We can write recipes in code too. Theyôre called functions.  

 

Have a look at this code.  

 

function my_flower()  

{  

  

  var x = randomNumber(800);  

  var y = randomNumber(600);  

 

  fill('yellow');  

  circle(x, y, 50);  

 

  fill('red');  

  circle(x, y -  50, 25);  

  circle(x + 50, y, 25);  

  circle(x, y + 50, 25);  

  circle(x -  50, y, 25);  

  

}  
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If you look carefully, youôll see it is the same code we already wrote to draw 

a flower at a random place on the canvas.  

 

The only difference is that we have  

 

function my_flower()  

{  

 

at the top, and  

 

} at the bottom. 

 

What this new code does is create a recipe, or function, called my_flower. 

The recipe instructions are inside the curly brackets { and }. 

 

Write this code to create the my_flower function.  

 

If you run this code you will get an empty canvas.  
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Thatôs because weôve created the my_flower recipe, but we havenôt used it 

yet.  

 

To use it, we simply write the name of the function my_flower outside of 

the function.  

 

  my_flower();  

 

Donôt forget the empty round brackets () after the name of the function.  

 

Run the code to check that using our new my_flower instruction really 

does work. 

 

 
 

My flower is falling off the edge of the canvas. Yours will be somewhere 

else on the canvas. 
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What do you think will happen if we write five my_flower instructions one 

after the other? 

 

  my_flower();  

  my_flower();  

  my_flower();  

  my_flower();  

  my_flower();  

 

Try it. 
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How cool is that!  

 

Our code has drawn 5 flowers, just like we wanted. 

 

The really cool thing is that we didnôt need to write out all the circle 

instructions lots of times. There are 25 circles in that drawing so we saved 

a lot of typing! 
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Try it Yourself  
 

Try changing your code to draw 10 flowers. 

 

 
 

Itôs getting busy! 

 

That drawing has 50 circles. Weôve saved a lot of typing by using a 

function to draw each flower. 

 

Challenge!  
 

Change the my_flower function to draw flowers with a petal colour chosen 

at random from a list of colours. 
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2.2 - Repeating Things  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ learn how to repeat instructions 

ǒ see how repetition can do lots of work without typing lots of code 

 

 

Start a New Program  
 

Log in to codeguppy.com if you havenôt already. 

 

Create a new program by clicking on the main ñCODE NOWò button. 

 

 

Start With A Simple Function  
 

Letôs start this project with a really simple function that draws a small circle 

filled with a colour chosen randomly from a list. 

 

Have a look at this code. Weôll talk about it below. 

 

function bubble()  

{  

  var x = randomNumber(200, 600);  

  var y = randomNumber(200, 400);  

  var r  = randomNumber(15, 50);  

  

  fill( random(['pink', 'yellow', 'lightgreen']) );  

 

  circle(x, y, r );  

  

}  
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Weôve called the function bubble, because the coloured circles should look 

like bubbles. 

 

You can see weôve picked random numbers for x and y. These will be the 

location of the circle.  

 

Did you spot that randomNumber instruction has two numbers inside its 

brackets? Before it only had one. The instruction now picks a random 

number that is between those two numbers. So randomNumber(200, 600) 

picks a number between 200 and 600. 

 

You can also see that r is set to a random number between 15 and 50. This 

will be the radius of the circle. 

 

Weôre also choosing a random colour from a list of pink, yellow and 

lightgreen. 

 

Letôs call this bubble function five times. Calling a function is what coders 

say when theyôre using a function. 

 

Run the code to see five coloured bubbles. 
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Those bubbles look like sweets!  

 

We havenôt donôt anything very new yet. Thatôs next. 
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Draw 20 Bubbles  
 

That drawing needs more bubbles. Letôs draw 20.  

 

We could repeat the bubble instruction 20 times, but that would get tiring. 

There must be a better way. 

 

There is a better way!  

 

Computers are really good at repeating things, and they donôt get bored. 

 

Have a look at this new code: 

 

repeat(20 , bubble);  

 

Can you guess what it does? 

 

The repeat instruction repeats a function. We tell it what function to repeat. 

Here, weôve told it to repeat the bubble function.  

 

That number 20, tells repeat to call the bubble function 20 times. 

 

Replace your five calls to bubble with this single repeat instruction. 
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Very cool! 

 

That repeat instruction is really simple, but you can see it is powerful. 
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Try It Yourself  
 

Change your code to draw 200 bubbles. Yes, 200!  

 

I changed the bubble function to make the bubbles smaller. I also 

increased the range of numbers that x and y are chosen from, so more of 

the canvas is used for drawing on. 

 

  var x = randomNumber( 100, 700);  

  var y = randomNumber( 100, 500);  

  var size = randomNumber( 10, 25);  

 

Hereôs what my code draws. 
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Challenge!  
 

Have a look at this drawing. 

 

 
 

If you look closely you can see it is made of lots of small blobs. 

 

There are 200 blobs, but you donôt have to count them! 

 

Each blob has a small yellow circle on top of a red, green or blue larger 

circle. 

 

Can you write code to make a similar drawing? 
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2.3 - More Functions  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ learn how to pass information to functions 

ǒ see how this makes functions even more useful 

 

 

Start a New Progr am 
 

Log in to codeguppy.com if you havenôt already. 

 

Create a new program by clicking on the big ñCODE NOWò button. 

  



 

- 103 - 

Drawing Flowers Where We Want  
 

Weôve already learned how to write a function - code we can use again 

and again. 

 

Here is the function my_flower we wrote to draw a flower.  

 

function my_flower()  

{  

  var x = randomNumber(800);  

  var y = randomNumber(600);  

 

  fill('yellow');  

  circle(x, y, 500);  

 

  fill('red');  

  circle(x, y -  50, 25);  

  circle(x + 50, y, 25);  

  circle(x, y + 50, 25);  

  circle (x -  50, y, 25);  

}  

 

We donôt know where it will draw a flower. Thatôs because the centre of the 

flower (x, y) is chosen at random. 

 

It would be good if we could tell our function exactly where to draw the 

flower.  

 

That means we need a way to tell our my_flower function what x and y 

should be. 

 

Have a look at this new code. It is the same as before but with some small 

changes. Can you spot the differences? 
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function my_flower(x,y)  

{  

  fill('yellow');  

  circle(x, y, 50);  

 

  fill('red');  

  circle(x, y -  50, 25);  

  circle(x + 50, y, 25);  

  circle(x, y + 50, 25);  

  circle(x -  50, y, 25);  

}  

 

There are two differences: 

 

ǒ the name of the function now has (x, y) in brackets. 

 

ǒ we removed the code to choose x and y at random. 

 

Changing the name from my_flower() to my_flower(x, y) means the 

function now needs to be told what x and y to use. 
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Here is how we tell my_flower what we want x and y to be: 

 

my_flower( 100, 200 );  

 

This calls my_flower, just like before, but passes the number 100 to the 

function to be used as x. It also passes 200 to be used as y. 

 

Letôs try it! 

 

Here is what my code looks like and the result, a flower drawn at (100, 

200). 

 

 
 

Great! 

 

Weôve told the function where to draw the flower by passing information to 

it. This is called passing parameters.  
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The word parameters means the information you give to a function when 

you use it. 

 

We can say the function my_flower(x, y) takes 2 parameters, x and y. 
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Try It Yourself  
 

Try your new my_flower(x, y) function with different parameters. 

 

Try drawing several flowers with different parameters for each one. See if 

you can make a pattern of flowers. 

 

Here is a pattern I made. 
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Now see if you can change the code so that your my_flower function takes 

an extra parameter, a colour. Use this colour for the flower petals. 

 

Test your new my_flower function by drawing different coloured flowers. 

 

Hereôs my code, showing the extra colour parameter passed to my_flower: 

 

my_flower(200, 300, 'purple' );  

my_flower(600, 300, 'purple' );  

my_flower(400, 100, 'blue' );  

my_fl ower(400, 500, 'blue' );  

my_flower(400, 300, 'red' );  

 

And here is the pattern it makes. 
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Challenge!  
 

Change the my_flower function so that it takes a scale parameter. Use 

this scale number to draw smaller or larger flowers. 

 

This code shows my_flower being used with a scale parameter of 2. 

 

my_flower(200, 300, 'purple', 2);  

 

Let a scale of 1 draw flowers with a middle circle of size 50 and petals of 

size 25, just like before. 

 

A scale of 0.5 would draw a smaller flower half the size of the original. It 

would have a middle circle of radius 25 and petals of radius 12.5. 

 

A scale of 2 would draw a larger flower, twice as large as the original.  
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2.4 - Mixing Colours  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ learn how to mix our own colours 

ǒ see how we can calculate colours 

 

 

Start a New Program  
 

Log in to codeguppy.com if you havenôt already and create a new program. 

 

Your code window should look like this: 
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Mixing Colours  
 

Weôve already chosen colours by using names like pink and orange.  

 

We will now learn to mix our own colours. This is just like mixing paint to 

get the colour we want.  

 

Mixing red, green and blue light is how we see colours on our television, 

laptop and smartphone screens. 

 

 
 

You might have mixed red, green and blue to choose a colour in your 

favourite photo editing software. 

 

Try the mixer at https://www.w3schools.com/colors/colors_rgb.asp  

 

  

https://www.w3schools.com/colors/colors_rgb.asp
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You can make yellow by mixing red and green.  

 

 
 

See if you can make orange and pink. 

 

Look again at the mixer above. You can see the red, green and blue levels 

go from 0 all the way up to 255.  

 

That yellow is made of: 

 

ǒ red 255 

ǒ green 255 

ǒ blue 0 

 

The red and green are turned up full, and the blue is turned off completely. 
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We know this code will draw a yellow circle. 

 

fill( 'yellow' );  

circle(400, 300, 200);  

 

Letôs pick that same yellow using the red, green and blue levels. 

 

fill( 255, 255, 0 );  

circle(400, 300, 200);  

 

Running this code gives us a yellow circle again. 
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Try It Yourself  
 

Try mixing different levels of red, green and blue to change the colour of 

the circle.  

 

Remember to keep the levels between 0 and 255. 

 

Here is a nice blue I found.  

 

 
 

The RGB levels for this blue are (51, 153, 255).  

 

RGB is short for red, green and blue. 
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Mixing Random Colours  
 

The RGB levels for any colour are numbers from 0 up to 255. 

 

What if we chose those numbers at random? 

 

That would mean mixing random amounts of red, green and blue light to 

make a colour. 

 

Letôs try it. 

 

var r = randomNumber(0, 255);  

var g = randomNumber(0, 255);  

var b = randomNumber(0, 255);  

 

fill(r, g, b);  

circle(400, 300, 200);  

 

You can see weôre setting the variables r, g and b to be random numbers 

between 0 and 255.  

 

Weôre using those numbers in the fill() instruction to set a colour. That 

colour will be used to fill the circle we draw. 
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We donôt know what colour the circle will be because it will be mixed from 

random RGB levels.  

 

Hereôs what I get if I run the code. 

 

 
 

What colour do you get? Run your code again to get a different colour. 
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Lots of Colours  
 

Letôs write a function to draw a circle of radius 50 at a random place on the 

canvas.  

 

Weôll use our code from before to give it a random colour. 

 

Weôll also use the repeat() instruction to call this function 50 times, to draw 

50 circles. 

 

Hereôs some code that does this. 

 

repeat(50, balloon);  

 

function balloon()  

{  

    var r = randomNumber(0, 255);  

    var g = randomNumber(0, 255);  

    var b  = randomNumber(0, 255);  

 

    var x = randomNumber(100, 700);  

    var y = randomNumber(100, 500);  

     

    fill(r, g, b);  

    circle(x, y, 50);  

}  

 

Iôve called the function balloon. 

 

You can see that we choose random numbers between 0 and 255 for the 

red, green and blue light. 

Hereôs what my code makes. 
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When you run it, the code will draw a different pattern with different colours. 

 

Do you think they look like balloons? 
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Try It Y ourself  
 

Weôve been making colours by mixing random levels of red, green and 

blue. Those levels were a number between 0 and 255. 

 

What if we chose the RGB levels from a different range? 

 

var r = randomNumber( 100, 255 );  

var g = randomNumber( 100, 255 );  

var b = randomNumber( 0, 10 );  

 

The red and green levels are chosen to be between 100 and 255. The 

blue level is chosen to be between 0 and 10. 

 

 
Lovely autumn colours! 

 

Letôs try some different ranges.  
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var r = 0;  

var g = randomNumber(100, 255) ;  

var b = randomNumber(100, 255) ;  

 

This time the red level is set to always be 0. The green and blue levels 

can be between 100 and 255. 

 

The result is a nice set of greens and blues that remind me of the sea. 

 

 
 

 

Try your own ranges. 

  



 

- 124 - 

Challenge!  
 

The picture below is made with a function that draws a circle at a random 

place on the canvas. 

 

 
 

The (x, y) coordinates of each circle are used to calculate the red, green 

and blue levels of that circleôs colour. 

 

ǒ The red and green levels are the y coordinate divided by 2. 

ǒ The blue level is a random number between 100 and 255. 

 

Write your own code to do this. Try your own colour calculations too. 
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2.5 - More Loops  
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What Weõll Do 
 

In this project weôre going to: 

 

ǒ learn about loop counters 

ǒ see how loop counters can be useful as function parameters 

 

 

Start a New Program  
 

Log in to codeguppy.com if you havenôt already. 

 

Create a new program, just like we did in the first project. 
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Lots of Balloons  
 

Have a look at this picture of four small balloons.  

 

 
 

The code that made this drawing is simple. 

 

circle( 100, 300, 25);  

circle( 150, 300, 25);  

circle( 200, 300, 25);  

circle( 250, 300, 25);  

 

Can you see what changes between each circle instruction? 

 

The x coordinate is 100 for the first circle. For the second circle it is 150. It 

keeps getting bigger by 50 until it reaches 250 for the fourth circle. 
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What if we wanted to draw 13 balloons? We could write out 13 circle 

instructions.  

 

That would be a lot of typing and very boring. There must be a better way! 

 

Could the repeat instruction help us avoid lots of typing? 

 

repeat(13, balloon);  

 

Itôs a good idea - but this code wonôt work because the balloon function 

wonôt know where to draw each circle.  

 

If repeat could pass information to balloon that would really help - it could 

tell the balloon function where to draw each circle. 
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Repeat With Extra Powers!  
 

Have a look at this code showing a new way to use repeat: 

 

repeat(100, 700, 50, ball oon);  

 

Here, the repeat instruction keeps a counter. This loop counter starts at 

100, and goes all the way up to 700, increasing by 50 each time.  

 

The balloon function is passed the counter as a parameter. 

 

So the repeat instruction calls balloon(100), then balloon(150), then 

balloon(200), balloon(250), .. all the way up to balloon(700). 

 

Thatôs really useful because the balloon function can use the number as 

the x coordinate of the circle.  

 

The next picture shows this idea. 
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We do need to write our balloon function to accept a single parameter. 

 

function balloon( x) {  

 circle( x, 300, 25);   

}  

 

You can see the balloon function takes one parameter, which weôve 

named x. The function draws a circle at coordinates (x, 300), with radius 

25. 

 

Hereôs what my code looks like. 

 

 

repeat(100, 700, 50, balloon);  

function balloon( x) {  

 circle( x, 300, 25);   

}  

 

 

You can see the balloon(x) function is really simple. It only contains one 

circle instruction.  

 

Outside the function, there is just one repeat instruction. 
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Here are the results. 

 

 
 

That worked! 

 

That was a small amount of code to create these 13 balloons. 

 

Passing information to repeated code like this is a really powerful idea. It is 

used almost everywhere - making games, digital art, electronic music, 

controlling robots, and apps for your smartphone too. 

 

Itôs a good thing to learn and practice! 

 

  



 

- 132 - 
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Try It Yourself  
 

Letôs try using the balloon(x) functionôs parameter x to decide the size of 

the circle.  

 

Here is my own experiment: 

 

circle(x, 300, x/ 20);  

 

The results are interesting. 

 

 
 

The circle radius is coded as x/20. As x goes from 100 to 700, the circle 

size goes from 5 up to 35. 

 

Try your own ideas for calculating the circle radius from x. 

 

Why not use that parameter to calculate a colour for the balloon? 
























































































































































































































































































































































































































