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​About the Author

Patrick Felicia is a lecturer, researcher, and author specializing in game-based learning and educational technologies. He teaches and supervises undergraduate and postgraduate students and has over two decades of experience working at the intersection of games, programming, and education.

He obtained an MSc in Multimedia Technology in 2003 and a PhD in Computer Science in 2009 from University College Cork, Ireland. His academic work focuses on how video games can be used effectively to support learning, motivation, and creativity, and he has published extensively in this field.

Patrick served for over ten years as Editor-in-Chief of the International Journal of Game-Based Learning and is the Conference Director of the Irish Symposium on Game-Based Learning, a well-established event dedicated to games and learning. He has also contributed to major international publications, including the Handbook of Research on Improving Learning and Motivation through Educational Games (IGI Global) and Digital Games in Schools: A Handbook for Teachers (European Schoolnet).

In addition to his academic work, Patrick is the author of numerous practical, hands-on books that teach beginners how to create games using popular engines and platforms such as Unity, Godot, Unreal Engine, Roblox, and Minecraft Education. His books focus on making coding accessible and engaging through step-by-step game creation.

This book reflects Patrick’s combined experience as a researcher, educator, and practitioner, and is written to guide beginners confidently from their first steps to creating their own playable games.

Download a Free PDF Copy of This Book

Thanks for purchasing this book.

So that you can read your book on any of your devices with full-color images, you can download the PDF version for free. Along with your free PDF, you will also gain access to discounts, newsletters, and useful free content delivered to your inbox, as well as access to the book’s companion course, which includes video tutorials, extra resources, and a community of like-minded programmers.

To receive your PDF, simply send me an email at learntocreategames@gmail.com with your proof of purchase, and you will receive your PDF version.

​Support and Resources for this Book

To complete the activities presented in this book you need to download the startup pack on the companion website; it consists of free resources that you will need to complete your projects. To download these resources, please do the following:

	Open the page http://www.learntocreategames.com/books.

	Click on your book (Ultimate Guide to 2D Game Development with Godot)
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	On the new page, scroll down to the section entitled “Download Your Free Resource Pack” and enter your details.


[image: ]

This book is dedicated to Mathis

Table of Contents

Credits

About the Author

Download a Free PDF Copy of This Book

Support and Resources for this Book

Table of Contents

Preface

Content Covered by this Book

What you Need to Use this Book

Who this Book is for

Who this Book is not for

What You Will Build in This Book

How you will Learn from this Book

Format of each Chapter and Writing Conventions


Special Notes


How Can You Learn Best from this Book

Feedback

Improving the Book

Supporting the Author

1 Introduction to Godot


Introduction

What Is Godot?

Downloading and Installing Godot

Launching Godot and Creating Your First Project

Exploring the Interface

Understanding Scenes and Nodes

Creating Your First Scene

Adding Sprites and Assets

Introduction to GDScript

Variables and Data Types

Functions and Conditions

Handling Player Input

Working with Signals

Summary

Quiz


2 Building a Pacman-Style Game


Introduction

Understanding the Game Design

Creating Pacman and Adding Movement

Creating Dots and Collecting Them

Building the Main Game Scene

Creating Animated Sprites for Pacman

Adding Sound Effects and a Score System

Creating Ghosts with Random Movement

Using Collision, and Adding Lives

Customizing Ghost Colors

Implementing Smarter Ghosts using State Machines and NavigationAgent2D

Adding Power Pills and a Flee Mode for the Ghosts

Summary

Quiz

Challenge


3 Building a Space Shooter Game (Action Systems, Shooting & Enemy AI)


Introduction

Importing and Organizing Assets

Understanding the Game Design

Creating the Main Scene and the Spaceship

Creating Meteorites and Moving Meteorites Across the Screen

Shooting and Destroying Meteorites

Adding Score and Lives

Adding Sound Effects

Adding Waves of Meteorites

Summary

Quiz

Challenge


4 Building a Breakout Game (Collisions, Bricks and Power-ups)


Introduction

Understanding the Game Design

Creating the Main Scene

Adding Bricks and Creating a Score System

Adding Lives and the Game Over Screen

Updating the HUD

Adding the Restart Button Script

Connecting the Button Signal

Generating Multiple Levels with an Array and a Loop

Adding Sound Effects

Summary

Quiz

Challenge


5 Building a Platform Game


Introduction

Creating the main character

Moving the character

Making it possible for the player to collect items

Adding sound effects

Adding a dead zone to detect when the player has fallen

Allowing the player character to climb a ladder

Creating magic doors

Level Roundup

Quiz

Challenge 1


6 Next Steps and Teaching Resources


Creating Your Own Scratch Games

Teaching Godot Using This Book

Additional Resources and Downloads

Moving to the Next level

Final Words


7 Answers to Quizzes


Chapter 2

Chapter 3

Chapter 4

Chapter 5


8 Frequently Asked Questions (faq)


When Your Game Doesn't Work (what To Check First)

Collision And Physics Issues

Scenes, Nodes, And Signals

Gameplay And Design Questions

Performance And Organisation

General Learning Questions


9 Thank you

––––––––
[image: ]


​Preface

As someone who has spent many years teaching programming, game development, and software engineering, I have always believed that the best way to learn how to code is by building real projects. Throughout my career, I have taught and developed games using a variety of technologies, including Unity, Unreal Engine, Roblox Studio, and Godot. While each platform has its strengths, I have found Godot to be one of the most accessible, powerful, and enjoyable game engines for both beginners and experienced developers.

Godot provides everything needed to create professional-quality games while maintaining a simple and intuitive workflow. Its lightweight design, excellent 2D tools, and beginner-friendly scripting language make it an ideal platform for learning game development. Whether your goal is to become a game developer, improve your programming skills, or simply create games for fun, Godot offers an excellent environment in which to learn.

This book has been designed to teach game development through practical, hands-on projects. Rather than focusing on theory alone, you will learn by creating four complete arcade-style games from start to finish. Each project introduces new concepts and techniques while reinforcing skills learned in previous chapters.

Throughout this book, you will build a Space Shooter, a Breakout game, a Pacman-style game, and a Platformer. These projects have been carefully selected because they represent some of the most popular and influential genres in gaming history. More importantly, they allow you to explore a wide range of game development concepts that can be applied to countless future projects.

As you progress through the chapters, you will learn how to work with scenes, nodes, sprites, animations, collisions, physics, user interfaces, audio, scoring systems, lives, game states, enemy behaviour, collectibles, camera systems, and much more. You will also gain valuable experience writing GDScript code to control gameplay, manage interactions, and create engaging player experiences.

The focus of this book is not simply on following instructions. My goal is to help you understand why game systems work the way they do and how different components interact with one another. By understanding the underlying principles behind each feature, you will be able to adapt, expand, and customise your games with confidence.

By the end of the book, you will have created four complete games and developed a solid foundation in both Godot and GDScript. More importantly, you will possess the knowledge and confidence needed to continue building your own original projects and exploring more advanced areas of game development.

Game development is a rewarding blend of creativity, problem solving, and technical skill. There is nothing quite like seeing a game come to life through your own code and ideas. I hope this book helps you discover that excitement and inspires you to continue your journey as a game developer.

Let's get started and build some games. 

​​Content Covered by this Book

	Chapter 1: Introduction to Godot: This chapter introduces the Godot game engine and provides an overview of its interface, tools, and workflow. You will learn how to create projects, navigate the editor, organise scenes and nodes, import assets, and understand the basic principles of game development in Godot. By the end of the chapter, you will have a solid foundation and be ready to start building complete games.

	Chapter 2: Building a Pacman-Style Game: In this chapter, you will create a complete Pacman-style game while learning the fundamentals of 2D game development. You will implement player movement, collision detection, collectible items, scoring systems, enemy ghosts, and simple artificial intelligence. You will also create win and game over conditions, user interface elements, animations, and sound effects. This project will demonstrate how multiple gameplay systems work together to create a complete arcade game.

	Chapter 3: Building a Space Shooter Game (Action Systems, Shooting & Enemy AI): This chapter focuses on creating a fast-paced space shooter game. You will implement player movement, shooting mechanics, projectiles, enemy spawning systems, and enemy artificial intelligence. You will also create explosions, scoring systems, lives management, waves of enemies, and increasing levels of difficulty. By the end of the chapter, you will understand how to build action-oriented games that combine movement, combat, and progression systems.

	Chapter 4: Building a Breakout Game (Collisions, Bricks and Power-Ups): In this chapter, you will build a complete Breakout-style game. You will create paddle movement, realistic ball physics, collision detection, and brick destruction systems. You will also implement scoring, lives, power-ups, multiple levels, and game state management. This project will help you understand how collision systems, object interactions, and gameplay mechanics combine to create an engaging arcade experience.

	Chapter 5: Building a Platform Game: This chapter introduces one of the most popular genres in game development: the platform game. You will implement player movement, jumping, gravity, collisions, moving platforms, ladders, collectibles, enemies, checkpoints, scoring systems, and level progression. You will also learn how to create responsive character controls and camera systems that follow the player. This project brings together many of the concepts learned throughout the book into a larger and more advanced game.

	Chapter 6: Next Steps and Teaching Resources: This chapter provides guidance on how to continue your game development journey after completing the projects in this book. You will learn how to expand the games you have created, design your own projects, and explore additional features available in Godot. The chapter also includes practical advice for teachers, parents, and instructors who wish to use Godot in educational settings, together with suggestions for lesson planning, classroom activities, and further learning resources.

	Chapter 7: Answers to Quizzes: This chapter provides the answers to the quizzes included throughout the book, allowing you to review important concepts and evaluate your understanding of the programming and game development techniques covered in each chapter.

	Chapter 8: Frequently Asked Questions (FAQ): This chapter addresses common questions related to Godot, GDScript, game development, debugging, project organisation, and extending the games created in this book. It provides practical solutions to common challenges and offers additional guidance to help you continue developing your skills with confidence.


What you Need to Use this Book

To complete the projects in this book, you will need access to the Godot 4.6+ game engine and a computer capable of running it.

Godot is completely free and open-source and can be downloaded for Windows, macOS, and Linux. One of its advantages is that it is lightweight compared to many other game engines, making it accessible to a wide range of users. Most modern computers used for study, work, or home use will be capable of running Godot and the projects developed throughout this book.

As for technical requirements, there is very little to worry about. Any reasonably recent computer with a modern operating system and sufficient memory to run standard desktop applications should be able to run Godot comfortably. Since the games developed in this book are 2D projects, they do not require high-end graphics hardware.

This book assumes that you have a basic understanding of programming concepts and are familiar with using a computer. No prior experience with Godot is required, as the first chapter introduces the engine and explains its interface, workflow, and fundamental concepts. Throughout the book, you will learn how to create scenes, work with nodes, write scripts using GDScript, import assets, and build complete games step by step.

You should also be comfortable performing basic computer tasks such as creating folders, saving files, installing software, and using a keyboard and mouse. In addition, this book will require you to follow step-by-step instructions, experiment with code, test your projects regularly, and make small modifications to enhance and personalise your games.

With these foundations in place, you will be ready to build a variety of complete 2D games while learning the core principles of game development with Godot. By the end of the book, you will have gained practical experience creating arcade games, implementing gameplay systems, working with user interfaces, managing game states, and developing reusable programming skills that can be applied to your own future projects.

.

Who this Book is for

If you can answer yes to these questions, then this book is for you:

	Have you ever wanted to learn how to create your own 2D games using the Godot game engine?

	Are you interested in learning game development through practical projects rather than studying programming concepts in isolation?

	Would you like to build complete games such as a Pacman-style game, a Space Shooter, a Breakout game, and a Platform game while learning programming and game design skills?

	Are you new to Godot and looking for a structured, step-by-step introduction that takes you from the basics to creating fully playable games?

	Would you like to gain experience with important game development concepts such as player movement, collisions, artificial intelligence, animations, scoring systems, user interfaces, game states, and level progression?

	Are you a student, hobbyist, teacher, parent, or aspiring game developer looking for practical projects that demonstrate how professional game systems are built?

	Would you like to improve your programming, problem-solving, and game design skills by creating complete games that you can modify, extend, and use as the foundation for your own future projects?


If so, this book will provide a practical and enjoyable introduction to game development with Godot while helping you build a strong foundation in both programming and game design.

Who this Book is not for

If you can answer yes to these questions, then this book may not be the right fit for you:

	Are you already an experienced Godot developer who is comfortable creating complete 2D games and implementing advanced systems without guidance?

	Are you looking exclusively for advanced topics such as multiplayer networking, complex artificial intelligence, procedural generation, shaders, optimisation techniques, or large-scale game architecture?

	Do you already have extensive experience with GDScript and feel confident creating your own projects from scratch?

	Are you looking for a reference manual that covers every feature of the Godot engine in detail rather than a project-based learning approach?

	Are you primarily interested in 3D game development rather than 2D games?


If so, you may prefer more advanced Godot resources that focus on specialised topics or professional-level development techniques.

This book is designed to provide a practical, hands-on introduction to game development through the creation of complete projects. While it introduces many important concepts and systems used in professional games, its primary goal is to help beginners and intermediate learners build a strong foundation in Godot and game development.

If you would like to explore additional books, courses, and learning resources, you can visit:

www.learntocreategames.com/books/

What You Will Build in This Book

Throughout this book, you will learn game development by building several complete 2D games from start to finish using the Godot game engine. Rather than focusing on isolated programming concepts, you will learn through practical projects that progressively introduce new techniques while reinforcing skills learned in previous chapters.

You will begin by becoming familiar with the Godot interface, workflow, scenes, nodes, and






	Clear learning objectives at the start of each chapter, giving you an overview of the concepts and skills you will develop.

	Structured sections that introduce and apply key concepts step by step, helping you understand how each system works before combining them into complete games.

	Hands-on, project-based learning, where you build complete games and apply programming concepts in meaningful contexts.

	Challenge tasks at the end of each chapter, allowing you to deepen your understanding, experiment with new ideas, and extend the projects further.

	Quizzes at the end of each chapter, helping you review key concepts and assess your progress.

	A focus on structured systems and reusable code, helping you move from simple scripts to more organised and scalable game development.

	Opportunities for problem-solving and creativity, encouraging you to modify, improve, and expand the games you build.








	A quiz for each chapter: these quizzes usually include 10 questions that test your knowledge of the topics covered throughout the chapter. The solutions are provided on the companion website.

	Challenges: each chapter includes a challenge section where you are asked to combine your skills to solve a particular problem.





	Talk to your friends about what you are doing.
We often think that we understand a topic until we have to explain it to friends and answer their questions. By explaining your different projects, what you have just learned will become clearer to you.

	Do the exercises.
All chapters include exercises that will help you learn by doing. In other words, by completing these exercises, you will be able to better understand the topic and gain practical skills (i.e., rather than just reading).

	Don’t be afraid of making mistakes.
I usually tell my students that making mistakes is part of the learning process. The more mistakes you make, the more opportunities you have for learning. At the start, you may find the errors disconcerting or feel that the engine does not work as expected, until you understand what went wrong.

	Export your games early.
It is always great to build and export your first game. Even if it is rather simple, it is always good to see it in a browser and to be able to share it with your friends.

	Learn in chunks.
It may be disconcerting to go through five or six chapters straight, as this may lower your motivation. Instead, give yourself enough time to learn, go at your own pace, and study in small chunks (e.g., between 15 and 20 minutes per day). This will do at least two things for you: it will give your brain time to “digest” the information you have just learned so that you can start fresh the following day, and it will help ensure that you don’t burn out and that you keep your motivation levels high.











	Name of the book.

	The page where the error was detected.

	A description of the error and what you believe the correction should be.
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