
Joy of Coding
Section A1 
Introduction 



Introduction to the course

This is where it all starts and where you will find your 
feet in the world of coding. This is primarily for those 
who have never coded before and have little idea of what 
coding is. 

If you are already familiar with coding e.g. python then 
this  is  still  for  you  because  you  will  be  coding  in 
JavaScript and more specifically a library called p5.js. 
Later on (much later on) when you are tackling the AI 
units  you  also  use  a  machine  learning  library  called 
ml5.js, anyway that is jumping ahead. 

I am aware that there is a one size fits all and everyone 
is different and will tackle something like this very 
differently. So within all the course there are multiple 
ways to learn and some will suit you and others less so. 
This is entirely up to you. 

Remember you don’t have to do this, you don’t have to do 
all of it and you don’t have to do all the challenges or 
even read the notes but I would recommend you do:

Work through the units in order
Have a go at least one challenge (or explore with your 
own)
Read the notes (they are as brief as I can make them)
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Why learn to Code

This is an important skill to learn. I would even go so 
far as to say vital for the future. Not just so you can 
put  it  on  your  CV  but  because  increasingly  it  is 
underpinning everything we do. People say they have a 9-5 
job and they can do it (have always done so) without the 
need to learn how to code, this is true. 

Yet that is only part of the issue. You learn to read and 
write which has huge benefits in your work life. You 
learn at least to do basic maths and that too is helpful 
every day. Coding is relegated to learning a skill like 
painting or photography useful but not critical. 

Every single piece of machinery you use has a microchip 
in it, it has at least some code (usually quite a bit). 
It is at the core of everything you do. Think computers 
and  phones  just  for  starters,  even  your  car  has  a 
computer in it. 

But why should you learn to code, the point is you don’t 
have to but I would say this you might be missing out and 
no-one wants to miss out. However I cannot say what you 
will be missing out on because unlike painting where you 
can become an artist, or photography where you can become 
a photographer, or a novelist, etc. With coding there are 
endless possibilities. 

It all depends on what you are interested in, what work 
or business you do and so on. You could learn to impact 
any part of your or anyone else’s life. It isn’t just 
about  making  money  because  you  are  designed  to  be 
creative not just a consumer. 

So for pleasure, work or business learning to code can 
seriously affect your creativity and you don’t need any 
qualifications or education to do it. If you like games 
then make one. If you want to make lots of money then 
create something that no-one knows they want yet.  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The purpose of the course

Is to give you a glimpse of what is possible. A taster of 
what you could explore, from coding for... 

Algorithmic Art 
Games 
Artificial Intelligence (AI)
Robotics
Internet of Things (IoT)

As you can see there are so many aspects to this world of 
coding. It is as broad and as deep as you want to make 
it. There are no limits to applications and creativity. 
It  is  accessible  for  anyone  with  a  computer  (with 
connection to the internet). Even possible with a tablet, 
smartphone or Raspberry Pi. 

You may be wondering what coding is, what it looks like 
and where to start. I will do my best to give you an idea 
but in the end the best thing is to have a go and when 
you do it then it makes so much more sense.  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What is coding?

Before we start we have to understand what coding is and 
what  it  isn’t.  There  is  so  much  mystery  surrounding 
coding.  Coding  isn’t  hard  maths,  it  isn’t  just  for 
millennials  (whatever  they  are)  or  clever  start  up 
companies by people living in Silicon Valley. 

It is for everyone. It is taught in schools, and many 
people  (including  the  government)  think  it  is  very 
important that people learn how to code. There is no age 
limit and no exclusion based on gender. Anyone can and 
everyone should learn to code even if it is to understand 
what it is. 

You can describe it as a language, like learning French 
or  Italian.  It  can  also  be  described  as  a  list  of 
instructions like a recipe. The language you would use is 
one that the computer can interpret and understand. You 
will have to be precise though, it isn’t very forgiving. 
The instructions are lines of code. 

Nearly everything you use that is more complicated than a 
torch has got some code buried inside of it. Somewhere 
there  will  be  a  microchip  that  will  be  working  away 
following a list of instructions (code) that someone has 
put there. one day that someone could be you. 

The maths that you will need generally isn’t difficult by 
anyone’s  standards,  nor  complicated,  although  it  can  
when it comes to Artificial Intelligence even then there 
are ways round it. It has more to do with logic and 
problem solving. If you can think logically (and we all 
can) and solve problems (pretty well all of us can do 
that) then you can code. 

This world of coding isn’t exclusive to those with a 
degree in computer science or maths. It is for anyone 
willing to give it a go and not give up in a hurry. In 
fact many computer programmers (or software engineers) 
have been self taught. Learning to code is for everyone 
and I believe anyone can learn to code.  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Similar to a cake recipe

If you are making a cake you follow a recipe. The recipe 
includes a list of ingredients followed by the step by 
step instructions to make the cake. If you follow the 
recipe exactly (in the right order!) it should turn out 
just fine. 

This is how you learn to cook something. The important 
part is following the instructions. Starting at step 1 
before moving onto step 2. If you miss out a step it can 
have quite a disastrous effect on the final product.

So too with coding. You are going to give your computer a 
set of instructions to do something specific. It will 
follow those steps in the order you give them. In simple 
terms  it  starts  at  the  top  (first  line  of  code)  and 
continues till it gets to the bottom (the last line of 
code). 

Depending on what you are making, e.g. a cake, a meal, 
bread or what have you. You will chose a relevant recipe. 
You will find a book (or website) that has that recipe in 
e.g. a book on soups if that is what you are making. The 
same is true of coding. What code you use depends on what 
you are trying to achieve. 

I am sure you are aware that with cooking, after a while, 
it becomes more instinctive, you get a feel for it, even 
when  you  try  something  completely  new.  So  too  with 
coding. The more you use it the more instinctive and 
intuitive it becomes.

The great thing about learning to code is that if you 
learn one programming language well then you can almost 
certainly pick up any other language. this is because the 
basics are pretty much the same. They may look different 
on the surface but the structure will have some very 
common features. 
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Like a language

Another  way  to  look  at  coding  is  to  compare  it  to 
learning  a  language.  If  you  wanted  to  learn  a  new 
language you will need to learn the vocabulary and its 
structure. This is also so true of coding. There has many 
similarities. 

But before this puts you off as you shout ‘I am no good 
at languages!’. There are some fundamental differences. 
The coding language is actually written in a form of 
english, even if it can look like a lot of gobbledygook. 
Some  coding  languages  are  very  people  friendly  (e.g. 
Python or Scratch). 

However, you cannot just talk to it as you would another 
person. You have to speak to your computer in a language 
that it can understand. It actually wants you to talk to 
it in machine code which is all 1’s and 0’s. This would 
make coding very, very difficult indeed. So people take 
those 1’s and 0’s and turn them into a language that you 
can use, at least begin to understand. 

This means that you will need a clever bit of software 
that translates what you have typed into machine code so 
that the computer can use it. That is why there are so 
many different coding languages. People are creating them 
all the time for a specific purpose or just improve old 
ones. 

The beauty of nearly all coding languages is that they 
have a relatively small vocabulary (keywords), they have 
a  simple  sentence  construction  (syntax).  Nearly  all 
coding languages have a similar vocabulary and syntax, 
which  means  if  you  learn  one  language  well,  all  the 
others are a relative doddle. 
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It is so very logical

The beauty, the fun and the simplicity of coding is that 
it is inherently logical. Almost to the point of being 
pedantic. Miss a comma out and you may well find that 
nothing works and you can spend several days searching 
for the cause. 

It requires discipline and application. By this I mean 
you can’t just write anything and hope it will work. The 
maxim - ‘I know what I mean’ - just won’t work. You have 
to be precise. You have to follow a logical, step by 
step, approach whether it is a piece of digital art, a 
game or a gadget. 

This is what is so appealing. We are all logical beings 
even if you are convinced that you are the creative and 
artistic type. Everyone is creative and everyone is able 
to understand logic. It is also a good mind discipline, 
brain gym etc. You have to be equally creative and purely 
logical at the same time. 

Coding is the tool to create whatever you want to create. 
So if you want an interactive, all singing, all dancing  
website or to control a robot on the other side of the 
world (or off world!) coding is at the heart of what you 
are doing. 

So even if you don’t consider yourself a particularly 
logical person you can discover your inner logic. Once 
you  start  to  understand  the  process  you  will  quickly 
start  creating  through  playing.  As  you  play  and 
experiment you may get addicted but that is part of the 
fun of learning. if you are willing to persist, and not 
give up and enjoy working out why something didn’t turn 
out as you thought, then coding is for you. 
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It is more problem solving than maths

As I said previously, it is logical but it also creative. 
Putting  those  two  elements  together  demonstrates  the 
essence of coding - it is problem solving in a deeply 
creative way. At its heart it is all about tackling a 
problem, challenge or issue and finding a solution to it, 
hopefully as elegantly as possible. 

Don’t think there is one answer or solution to a problem. 
There are usually several and they can all be just fine. 
Some will work better or faster than others but if it 
works then job done. What programmers aspire to do is be 
as efficient as possible. So the fewer lines of code the 
better and they will take pride in that. 

At this stage you may not know what kind of problems can 
be solved using code (and using bits of off-the-shelf 
hardware). The more you immerse yourself in the world of 
code the more you realise what a huge world it is. There 
is almost no limit to what you can do, what you can 
create. The bigger problem is where do you start and once 
you have started, knowing when to stop. 

Although you are using code as a problem solving tool you 
are not left entirely to your own devices. There will be 
someone,  somewhere who has found a solution to what you 
are trying to do. If you google (other search engines are 
available) the question I can almost guarantee that you 
will  find  someone  who  had  a  similar  problem  and  has 
provided a solution. 

Also look at website like instructables.com and magazines  
like MagPi, there are countless others, for ideas and 
suggestions. It will help you appreciate what coding is 
and what it can be used for. It is quite astonishing what 
people are able to do and they are doing much of it just 
for fun. Don’t worry if you don’t understand, trust me, 
that will come later, in the fullness of time. 
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Which coding language?

This is the most bewildering part. There are 100’s of 
different  coding  languages  and  everyone  seems  to  have 
their  favourite.  There  is  so  much  conflicting  advice 
depending on a particular point of view. 

For instance I think the JavaScript library p5.js is the 
best language (more on this later) and yet one of my sons 
thinks Python is by far the better language. What I will 
say  is  that  it  is  not  a  bad  idea  to  learn  several, 
although possibly not all at the same time. 

Perhaps it would help if I went through a few of the more 
popular programming (coding) languages that you are most 
likely to come across if you are starting out and why 
they might be a good choice. This does depend on how old 
you  are.  Some  are  designed  to  engage  with  younger 
children in particular but even they are very powerful 
languages all in their own right. So you cannot really go 
wrong at all.  

This list is not definitive by any means. It is just some 
of the more likely contenders and, again, it does depend 
on  why  you  want  to  learn  to  code  and  for  what  end 
purpose. I am assuming that you don’t really know at this 
stage and just want to dip your toe in the water as it 
were. 

So,  in  no  particular  order,  I  am  going  to  mention 
‘scratch’, ‘python’, ‘html/CSS/JavaScript’, ‘p5.js’ and 
‘C++’.  There  is  a  reason  why  I  mention  these  coding 
languages, and some of you more coding savvy people may 
be  wondering  why.  This  is  from  my  own  experience  of 
learning  to  code  from  scratch  (not  the  coding 
language...) and how my journey unfolded. 

So they are my opinion not anyone else’s. You can make up 
you mind later (if not already). In the next few pages I 
am going to give you a summary of each of the above. 
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Scratch

This is used in primary schools and code clubs to teach 
children how to code without the need to type words. This 
is a very powerful coding language in its own right and 
is  quite  brilliant  and  fun.  This  has  been  aimed  at 
children  in  particular,  to  introduce  them  to  the 
fundamentals of coding. 

It uses blocks, you drag and drop them to connect them 
together to make something happen. This means you don’t 
have to learn the language as such. It is user friendly 
and a great place to start, simply head over to their 
website (www.scratch.mit.edu) and start coding online. 

It will help you understand the structure of code and its 
many functions without having to do any typing. Scratch 3 
is  web  based,  free  and  easily  accessible.  I  would 
recommend that if it is for a young child that they go 
along to a code club in a library (or wherever). There 
will be people who can help them get started. 

There are lots of tutorials that you can download and 
use. It is fun and a great place to start for young and 
old but it is aimed mainly at the young but there are so 
many powerful features that it will stretch anyone. 

If you search for scratch you should find it no problem 
or search for code club as they have some tutorials too.  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Python

Often used in secondary schools to teach coding, usually 
for  GCSE  Computer  Science.  It  is  a  user  friendly 
language,  simple  and  clear.  It  is  one  of  the  most 
popular,  general  purpose  languages  around.  One  that  I 
would recommend learning at some time. 

It is used by scientists, engineers and data scientists. 
It has many very serious applications especially in the 
area of Artificial Intelligence. However, and I know many 
would disagree, I don’t think it is the perfect place to 
start, but I do believe it is essential to learn. 

It is a particularly high level language which means that 
it is designed with ordinary humans in mind and for that 
reason it is popular and growing in popularity. There are 
a  vast  number  of  books  and  online  tutorials  you  can 
access and is probably the most common one you will come 
across if you search for a language to learn. 

Even though I highly recommend you learn it, I still 
think there is a better one (I will explain in a minute). 
So if you are a mathematician, scientist or engineer this 
has to be your goto language to learn. But if you want to 
just  get  into  coding  it  isn’t  where  I  recommend  you 
start, I will leave it at that. Here is some example code 
that sorts five random numbers in order of size. 

n = 5

def bubbleSort(array, n):

    while n > 1:

        for i in range (0, n - 1):

            if array[i] > array[i + 1]:

                temp = array[i]

                array[i] = array[i + 1]

                array[i + 1] = temp

        n = n - 1
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array = [54, 26, 93, 17, 77]

print(array)

bubbleSort(array, n)

print(array)
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HTML/JavaScript

When used for web development JavaScript is used with two 
other coding languages, HTML and CSS. These three are the 
backbone of the websites you visit. JavaScript is used 
primarily in making websites interactive but can also be 
used in other ways for instance making games. 

JavaScript on its own is still not a great place to start 
unless all you want to do is design websites, which is a 
good enough reason to start to learn to code. you can 
start earning money quite quickly once you get a little 
bit proficient. 

There  is  a  library  linked  to  JavaScript  (call  it  a 
subset)  that  was  created  for  artists  by  artists  who 
wanted a language they could use for digital art. It is 
open source and called p5.js, but more on that later. 
Just so you don’t think I have written off JavaScript 
just yet. 

If you want to create websites then I would recommend 
learning JavaScript and even if you don’t it is one to 
have under your belt as there are many applications that 
use this very popular language. I have included it here 
as a language to learn both for now and the future. 

It does no harm at all to have an understanding how a 
website is created using HTML, CSS and JavaScript and you 
will realise how much you use it in every day life. It is 
not an easy one to start with though so that is why I 
recommend  p5.js.  Below  is  a  relatively  simple  example 
where you change the text with the click of a button. 

<!doctype html>

<html>

<head>

<title>Js change text</title>

</head>

<body>
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<h1>Js change text</h1>

<p id="text">You can change the text</p>

<button type="button" onclick = 
"document.getElementById('text').innerHTML = '...to this using a 
click of a button'">Click here</button>

</body>

</html>
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P5.js

This  is  not  a  separate  language,  it  is  a  JavaScript 
library means you can use the power of JavaScript to 
learn how to code in an easy and engaging way. This is my 
language of choice when I teach people how to code. It is 
great with adults of all ages, with teenagers and with 
primary  age  children.  My  experience  is  that  they 
absolutely love it. 

You will too if you would but have a go. But a word of 
warning, it is quite addictive and fun. You will be in 
danger  of  having  your  creativity  stimulated.  However, 
just learning to code is just the tip of the iceberg as 
far as coding goes, there is so much you can do and 
create with p5.js. 

Through using this free resource you can learn to code 
well in a matter of minutes. It is why I, as an educator, 
just love it. It was created by artists for artists who 
are now exploring Machine Learning with it, there really 
isn’t much out there that is better. 

Most languages were created with a specific use in mind 
but they can often do many, many tasks. Python may well 
be one of the most versatile and quickest to use because 
so many people have invested in it. 

With p5.js it is possible to have a great interface where 
you might control a robot on the other side of the world. 
You can display data from sensors in a creatively and 
graphically.  It  is  open  source  and  supported  by 
volunteers who give their time freely.  

There is also a wealth of online tutorials available (see 
‘the  coding  train’).  This  is  my  recommended  code  of 
choice, it can be as challenging or easy as you want to 
make it. Below is a bit of code to draw a circle to show 
you the simplicity of it. Please have a go, learn to code 
and have fun in the process. 
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function setup() 
{
  createCanvas(800, 600)
  background(255, 0, 0)
}

function draw() 
{
  circle(300, 300, 100)
}
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C/C++

I initially got interested in coding through learning to 
code a thing called an Arduino Uno (more on that later). 
It is a board that can control LEDs, displays and motors, 
take reading from all sorts of sensors. I was staggered 
how cheap and accessible it was.  

The Arduino was designed to reach people about coding 
especially in the area of physical computing (robotics 
etc). The language it uses is called C++. Its parent code 
is C which is one of the most used coding languages.  

As a little aside, C++ is similar to Processing (another 
language) which is similar to p5.js. So for me it was a 
logical progression from one to the other. Processing is 
a language based on Java. You can see how confusing it 
can be when you ask the simple question ‘what language 
should I learn’. 

There are so many, they usually overlap though and it is 
their application that drives them. So this list is by no 
means definitive and some may feel that important ones 
have been left out but I couldn’t begin to go through all 
of them. 

Here is a simple ‘Hello World’ type sketch. Getting a 
programme to say hello world is usually the first thing 
you do to see if it works. This sketch when sent to an 
Arduino with an LED attached will switch it on and off in 
1 second intervals. 

// sketch B1-1

void setup()

{

  pinMode(13, OUTPUT);

}

void loop()
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{

  digitalWrite(13, HIGH);

  delay(1000);

  digitalWrite(13, LOW);

  delay(1000);

}

www.TheHappyCoder.org  of 19 30 Introduction A1

http://www.TheHappyCoder.org


So what are they used in or for?

I have broken it down into some components and they are 
just the headings:

Web and App Design
Robotics
Data Analysis
Artificial Intelligence
Digital Art
Internet of Things
Games

These are then applied to everything you could imagine, 
for example. 

Finance
Media
Social media
Agriculture
Medical
Sport
Engineering
Climate
Music
Etc and the list goes on

So whatever your interest or passion there is something 
for you, but first you do need to learn how to code and 
this is what this course (section A) aims to do. Modules 
can be added to this at a later date but section A is the 
foundation and where you need to start. 

You will be using p5.js which is a JavaScript library 
based on the web so you code into your browser (google 
chrome recommended). 
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Section A: the basics

This introduction is in six sections 

Please note that this may well change and grow in the 
near future

This covers the very basic concepts that you will use. I 
have assumed no knowledge at all of any coding. If you 
have done any coding in another language this will still 
be useful for you. You will learn to code in JavaScript 
with a very user friendly library called p5.js. don’t let 
the name put you off, it was originally devised by people 
who wanted to create digital art using coding. 

Saying that it is a fully fledged coding language and you 
can use it for almost anything. It is open source and 
free. You use it in your browser so no need to download 
anything. 

Section A1

Section A2

Section A3

Section A4

Section A5

Section A6
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Introduction to getting started

This is to get you started in using the software. The 
beauty of this is that there is no software to download, 
it is web based and you use it straight from the internet 
as if it was a website. 

Another good thing is that it is totally free. You can 
save your work and share what you have done with your 
friends  or  grandchildren.  This  is  a  code  designed  by 
artists to be easy to use and create wonderful visual 
graphics whether for art or games. 
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Step by small step

Step 1:
First thing is to open your Chrome browser. Others work 
but Chrome works best

Step 2: 
Type in editor.p5js.org into your web browser and you 
should get a default page like the one below

Step 3:
Delete all the code that is already there by default. 
Work through section 1 which is the foundation for what 
you are going to do when making the flappy bird game. 
Don’t worry we will put it all back as I explain step by 
step

The Default Page
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Step 4:
Copy the code in the boxes in this book. Press the play 
button to see it come up on the canvas. If you get an 
error message in the console (at the bottom under the 
code) check that you have not made a mistake

Step 5:
Try the challenges or just play to get a feel for it, see 
what happens when you change something, learn by doing

Step 6:
Delete all the code you have typed in and do the next one

Step 7:
Work your way through each sketch and Unit of Work, you 
don’t  need  to  complete  everything  or  fully  understand 
everything  because  most  of  your  learning  will  come 
through regular and repeated practice. Have a go at the 
challenges and read the notes, I have kept them as brief 
as possible. 
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The code 

The code you type into the editor will appear in a box 
like the one underneath. All you do is copy and type in 
the code as it appears in the white section. 

function setup()

{

  // this happens once

}

Function draw()

{

  // this happens in a continuous loop

}
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Looking at all the icons

Everything is quite intuitive and really the best way to 
learn is to play with them. The ‘run’ and ‘stop’ buttons 
are the ones you will use the most. In settings you can 
change the theme, the size of the font etc. If you are 
not sure then leave everything to the default settings. 

The icons and button
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Dipping your toe

Here is a little taster as a prelude to the course to see 
if this is for you. It will all be covered in greater 
detail later. 
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|1| Let’s draw a circle

This is what you should see...

function setup()

{

  createCanvas(400, 400)

  background(100)

}

function draw() 

{

  circle(200, 200, 100)

}
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|2| Let’s colour the background

This is what you should see...

function setup() 

{

  createCanvas(400, 400)

  background(255, 0, 0)

}

function draw() 

{

  circle(200, 200, 100)

}
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|3| Let’s colour the circle

This is what you should see...

function setup() 

{

  createCanvas(400, 400)

  background(10, 220, 123)

}

function draw() 

{

  fill(187, 223, 3)

  circle(200, 200, 100)

}
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