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Foreword

In recent years, interest in coding has exploded. All over the world, schools 
are adding coding to their curriculums, code clubs are being launched to  
teach beginners, and adults are returning to college to learn coding skills  
now considered vital in the workplace. And in homes everywhere, millions  
of people are learning how to code just for the fun of it.

Fortunately, there’s never been a better time to learn how to code. In the 
past, programmers had to type out every line of code by hand, using obscure 
commands and mathematical symbols. A single period out of place could  
ruin everything. Today, you can build amazingly powerful programs in 
minutes by using drag-and-drop coding languages like Scratch™, which  
is used in this book.

As learning to code has become easier, more people have discovered the 
creative potential of computers, and that ’s where this book comes in. Coding 
Projects in Scratch  is all about using code for creative purposes—to make  
art, music, animation, and special effects. With a little bit of imagination  
you can produce dazzling results, from glittering fireworks displays to 
kaleidoscope-like masterpieces that swirl and beat in time to music.
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If you’re completely new to coding, don’t worry—the first two chapters  
will walk you through the basics and teach you everything you need to  
know to use Scratch. The later chapters then build on your skills, showing  
you how to create interactive artworks, lifelike simulations, mind-bending 
optical illusions, and some great games.

Learning something new can sometimes feel like hard work, but I believe  
you learn faster when you’re having fun. This book is based on that idea,  
so we’ve tried to make it as much fun as possible. We hope you enjoy  
building the projects in this book as much as we enjoyed making them.

On your mark...  

get set... CODE! 

Lituz.com

http://www.lituz.com


Lituz.com

http://www.lituz.com


What is  
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12 W H A T  I S  C O D I N G ?

Creative computers
Computers are everywhere and are used in all sorts of 
creative ways. But to really join in the fun, you need to  
take control of your computer and learn how to program it. 
Programming puts a world of possibilities at your fingertips. 

◁ Step by step

Now imagine you want to 

program a computer to create 

a painting like the one shown 

here, with colored circles 

overlapping each other at 

random. You have to turn the 

job of painting the picture into 

a kind of recipe, with steps the 

computer can follow. It might 

look something like this:

Think like a computer
Programming, or coding, simply means telling a computer 
what to do. To write a program you need to think like a 
computer, which means breaking down a task into a 
series of simple steps. Here’s how it works.

▷ A simple recipe

Imagine you want a friend to bake a cake, but your 

friend has no idea how to cook. You can’t simply give  

an instruction like “make a cake”—your friend won’t  

know where to start. Instead, you need to write a  

recipe, with simple steps like “break an egg,” “add  

the sugar,” and so on. Programming a computer  

is a bit like writing a recipe.

Recipe

Easy peasy!

Recipe
Ingredients

1. Ten circles of various sizes

2. Seven colors

Instructions

1. Clear the screen to create a white background.

2. Repeat the following ten times:

        a) Pick a random place on the screen.

        b) Pick one of the circles randomly.

        c) Pick one of the colors randomly.

        d) Draw a see-through copy of the circle  

             at that place in that color.

Lituz.com

http://www.lituz.com


13C R E A T I V E  C O M P U T E R S

▷ Computer language

Although you can understand the recipe 

for a painting or a cake, a computer can’t. 

You need to translate the instructions into 

a special language that the computer can 

understand—a programming language. 

The one used in this book is called Scratch.

Computers can be programmed  

to create original works of art.

Building games programs is just as much fun as 

playing them, especially when you make all the rules.

Special effects and dramatic scenery in movies  

are often created in graphics programs.

Sound programs can mix musical and  

other sound effects in any combination.

when  clicked

move    10    steps

forever

Worlds of imagination
There isn’t a single creative field in the world that hasn’t been touched  
by computers. In this book, you’ll get to make lots of great projects that  
will fire your imagination and make you think and code creatively.
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14 W H A T  I S  C O D I N G ?

Programming languages
To tell a computer what to do, you need to speak the right 
kind of language: a programming language. There are lots 
to choose from, ranging from easy ones for beginners, like 
the one in this book, to complex languages that take years 
to master. A set of instructions written in any programming 
language is called a program.

Popular languages
There are more than 500 different 
programming languages, but most programs 
are written in just a handful of these. The 
most popular languages use English words, 
but lines of code look very different from 
English sentences. Here’s how to get a 
computer to say “Hello!” on screen in  
just a few of today’s languages.

▷ C

The C programming language  

is often used for code that  

runs directly on a computer’s 

hardware, such as the Windows 

operating system. C is good for 

building software that needs to 

run fast, and has been used  

to program space probes.

Hello!

scratch

#include <stdio.h>

main(){ printf(“Hello!”); } Hello!

▷ C++

This complicated language is used  

to build large, commercial programs 

such as word processors, web 

browsers, and operating systems. 

C++ is based on C, but with extra 

features that make it better for  

big projects.

#include <iostream>

int main()

{

            std::cout << “Hello!” << std::endl;

}
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15P R O G R A M M I N G  L A N G U A G E S

△ Scratch

Beginners often start with simple programming 

languages such as Scratch. Instead of typing out  

code, you build scripts with ready-made blocks of code.

△ JavaScript

Programmers use JavaScript to create 

interactive features that run on websites, 

such as advertisements and games.

△ Python

Python is a very popular, all-purpose language.  

The lines of code are shorter and simpler than  

in other languages, making it easier to learn.  

Python is a great language to learn after Scratch.

print(“Hello!”)

when  clicked

say    Hello!    

L I N G O

Code words

Algorithm  A set of instructions that  
are followed to perform a particular  
task. Computer programs are based  
on algorithms.

Bug  A mistake in a program. They are 
called bugs because the first computers 
had problems when insects got stuck in 
their circuits.

Code  Computer instructions written in  
a programming language are often called 
code. Coding is programming. 

△ Java

Java code is designed to work on all types  

of devices, from cell phones and laptops  

to games consoles and supercomputers. 

Minecraft is written in Java.

class HelloApp {

       public static void main(String[] args) {

                System.out.println(“Hello!”);

       }

}

alert(‘Hello’);
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16 W H A T  I S  C O D I N G ?

How Scratch works
This book shows you how to build some really cool projects 
using the Scratch programming language. Programs are made 
by dragging together ready-made blocks of instruction code to 
control colorful characters called sprites.

Sprites
Sprites are the objects shown on the screen. Scratch comes with  
a huge selection of sprites—such as elephants, bananas, and  
balloons—but you can also draw your own. Sprites can perform all 
sorts of actions, like moving, changing color, and spinning around. 

Blocks and scripts
Scratch’s multicolored instruction blocks  
tell sprites what to do. Each sprite gets its 
instructions from stacks of Scratch blocks 
called scripts. Each instruction block is 
performed in turn from the top to the 
bottom. Here’s a simple script for this 
vampire sprite.

▽ Creating scripts

The blocks that make a script are dragged together using  

a computer mouse. They lock together like pieces of a 

jigsaw puzzle. Blocks come in color-coded families to  

help you find the correct block easily. For example, all the 

purple blocks change a sprite’s appearance.

I’m a sprite!

switch costume to    vampire ▾    

switch costume to    bat ▾    

switch costume to    open cloak ▾    

Sprites  
can move 
around.

Sprites can 
play sounds 
and music.

Sprites can deliver 
messages on  
the screen.

when  clicked

wait    1    secs

wait    1    secs
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17H O W  S C R A T C H  W O R K S

A typical Scratch project
A Scratch project is made up of sprites, scripts, and sounds, 
which work collectively to create action on the screen. The 
area where you see the action is called the stage. You can 
add a background picture called a backdrop to the stage.

The red button 
stops a program.

point toward     mouse-pointer ▾ 

move    15     steps

The “forever” 
block makes 

the blocks 
inside repeat.

The stage and lights are 
part of the backdrop 

(background picture).

Can you guess what this 
block makes sprites do?

The dancing dinosaurs  
and ballerina are sprites 

controlled by their  
own scripts.

▷ Green for go!

Starting, or “running,”  

a program brings to life  

the scripts you’ve built.  

In Scratch, clicking the 

green flag runs all the 

scripts in the project.  

The red button stops  

the scripts so you can 

continue working on  

your code.

▽ Scripts work together

A project usually has several sprites, each with 

one or more scripts. Each script creates just a  

part of the action. This script makes a sprite  

chase the mouse-pointer around the stage.

The green flag  
starts the program.

forever

Dino Dance Party
by PartyPeople555 (unshared)

E X P E R T  T I P S

Reading Scratch 

Scratch is designed to be easily 
understood. The action performed  
by each block is written on it, so you  
can usually figure out what a script  
does just by reading through it.

go to    mouse-pointer ▾    

when  clicked
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