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Preface
      

      
      
      
      When we were in first grade, our mother picked us up early from school and told us that our arcade game education started
         that afternoon. We played Pac-Man at Chuck E. Cheese’s on a large arcade cabinet while she told us about the games from her childhood. It was hard for us to
         see because the arcade cabinet was so tall, and we were so short.
      

      
      Fast forward to fifth grade. We got an Intellivision Flashback machine, and our mother sat us down to play a round of Astrosmash. It’s a game where colorful asteroids fall down the screen and you shoot them with little white line “bullets.” It was her
         favorite game from childhood, the one that she wanted so badly but had to go over to her friend’s house to play.
      

      
      Although it wasn’t complicated compared to the games we play now, it was still a lot of fun to blast the rocks apart and avoid
         being crushed by the falling debris. Plus it was cool to see what our mother played when she was our age.
      

      
      And these games played a huge role in the games we have today. All the games we know and love, like Asphalt 8 and Candy Crush and Monument Valley, wouldn’t be possible without these arcade predecessors paving the way.
      

      
      We realized we could recreate these games together in Scratch, an open source programming platform maintained by Massachusetts
         Institute of Technology (MIT), which made our mother happy. But we also realized that we could teach you, too, and you could
         make your own versions, either with your parents (so they have a reason to drone on and on about video games from when they
         were your age) or on your own.
      

      
      In this book, you’ll learn how to program your own video games as well as draw your own unique characters. By doing the exercises
         in this book, you’ll also walk away with general programming concepts that will help you even outside of the Scratch environment—concepts
         like XY coordinates, variables, and conditional statements.
      

      
      Don’t worry if math isn’t your strong suit or if you’ve never written a line of code in your life. This book will give you
         all the tools you need to get started.
      

      
      That’s what this book is all about. Get ready to dive into game design, pixel art, and programming.
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About this book
      

      
      
      
      Before you dive into learning how to make your own games, we need to tell you a little about the site you’ll be using—Scratch.

      
      
      
What is Scratch?
      

      
      Scratch is a drag-and-drop programming language. Drag-and-drop means that there are blocks that are assigned pieces of code, and you stick them together like LEGOs to create a program.
         It’s visual, so you don’t have to type lots of brackets and semicolons and weird coding words like “bool.” Instead you snap
         together a brown Events block to a blue Motion block to make things happen.
      

      
      Although that may sound odd right now, it will make total sense after you read chapter 1 and get familiar with the Scratch workspace.
      

      
      Scratch is a friendly community with millions of users, and the biggest issue you’ll have is to not be distracted by playing
         other people’s projects when you should be making your own. People upload their finished games to the Scratch website where
         they can be viewed and played by other Scratchers. We’ll teach you how to upload your creations, too.
      

      
      Joining Scratch is free, and you should go over right now (to scratch.mit.edu) and make an account so you’ll be ready to make your first project. But wait—first grab a parent so they know the information
         you’re entering online as you sign up.
      

      
      Navigate to the top right corner of the screen and click the Join Scratch link. This will open a pop-up box that will include
         the ability to choose a user name and password. Once you sign up, Scratch will send a confirmation email to your parent’s
         email address. Ask them to check it and confirm your account and you’ll be on your way.
      

      
      
      
      
And what are retro games?
      

      
      When we use the term retro games in this book, what we’re talking about is games played on Intellivision, Atari, ColecoVision, and Nintendo, or in arcade
         cabinets—the sort of games your parents probably played when they were your age.
      

      
      These games were mostly made in the 1970s and 1980s. Because computers were just getting started at that time, they had blocky,
         pixelated graphics. The shapes were simple but colorful. The storylines were basic; they mostly involved shooting at asteroids,
         dodging barrels, or sinking penguins. Usually one task was done at a time, unlike today’s games, which make you juggle a lot
         of things at once.
      

      
      There are plenty of ways to play retro video games today if you want to play the original games that inspired the ones in
         this book. The easiest way to access retro games is at an arcade. There are plenty of websites online that you can find with
         a little Googling that will tell you if there are arcades in your area. Visiting arcades wherever we go is one of our favorite
         pastimes.
      

      
      Many old console makers are releasing their games on Flashback-like systems. These small boxes are preloaded with many of
         the classic Intellivision, Atari, ColecoVision, or Nintendo games. Additionally, app stores sell a lot of these old games
         for Apple or Android devices. The Midway Arcade app, Atari app, and Activision app have hundreds of games bundled together.
      

      
      Our favorite games are Astrosmash, Snafu, Crown of Kings, Utopia, and Adventure.
      

      
      
      
      
What types of games will you learn how to make?
      

      
      There is a reason why we chose retro games. Not only are these early games visually simple with straightforward goals, making
         them easy to create and easy to play, but they’re also the building blocks for all modern games.
      

      
      What types of games will you learn how to make with this book? You’ll start with a two-player ball-and-paddle game, which
         is one of the oldest types of video game out there. There are two ball-and-paddle games in the book. In these types of games,
         there is a “ball” that you need to hit against a target. In our first case, you’re hitting an egg between two frying pans.
      

      
      You’ll move through the ever-popular shoot-’em-up genre, which includes reflex-testing games and fixed shooters. These games
         are where enemies are constantly attacking you and you need to defend yourself by shooting them. These enemies may be space
         ships, asteroids, or even falling ghosts.
      

      
      There are two platformers, which are games where you move from platform to platform, trying to reach the end of the level.

      
      We’ll walk you through the steps of building these games, but once you learn the skills necessary for creating these games,
         we hope you’ll leave our instructions and use your creativity to design your own Scratch projects.
      

      
      
      
      
How to use this book
      

      
      This book is divided into three parts. The first part, “Setting up the arcade,” includes the first three chapters. You’ll learn your way around the Scratch workspace, how to use the Art Editor, and how
         to pull together a simple program.
      

      
      But the most important piece of our book is chapter 3, which introduces you to eight core coding concepts. Starting your program, XY coordinates, conditional statements, loops,
         variables, Booleans, cloning, and broadcasting: these are elements of all programming languages (including Scratch programming)
         that will pop up over and over again. In fact, you’ll use most of these coding concepts in each of the games you’ll make in
         this book. Chapter 3 gives you a taste of each before you dive deeper into them in later chapters.
      

      
      Which takes us to the second part of the book: “Turning on the machines.” In the next two chapters, you’ll make a fun retro-inspired game with a lot of handholding. You’ll get step-by-step instructions
         and reminders on the location of each Scratch tool as you make your game characters, plus you’ll read where to find each block
         as you make your first programs.
      

      
      Each game is broken down into a two-chapter set. The first chapter teaches you how to make the pixel art necessary for the
         game, and the second chapter walks you through the code for the game. In each chapter, you’ll encounter a few recurring helpful
         boxes titled Fix It, Learn It, and Answer This. Make sure you don’t skip over these sections because they include important
         facts and tricks that will help you make your games. Don’t worry—you don’t really need to answer our questions in the Answer
         This boxes. The questions and answers are provided together and are meant to teach, not quiz, you.
      

      
      Then there is the third part of the book: “Coding and playing games.” The remaining game chapters follow the same format as the ones in part two, with an important distinction: the training
         wheels are off, because at this point, you’ll be familiar enough with Scratch that you can make design decisions and easily
         find the blocks for your code. By the time you’re done with this book, you won’t just know how to make five games. You’ll
         also be able to go on and make your own games because you’ll understand the basics of computer programming and game design.
      

      
      Before you jump into making games, you should know that your games won’t be playable until you write your final script for
         each program. But that doesn’t mean you have to cross your fingers and hope for the best. The way you check your work is to
         compare the scripts you create on your screen to the scripts in the book. If they match, you’re good to go, and we’ll help
         you make any tweaks in the troubleshooting sections.
      

      
      You may be inclined to skip over the “Setting up the arcade” chapters. Who doesn’t want to jump straight into the game making? But these chapters are super important if you want to
         understand the rest of the book and become a game programmer. Plus we promise that they’re fun and hands-on. You’ll play inside
         Scratch, creating mini programs that will help you understand how all the pieces of your games fit together.
      

      
      We’ve also included copies of our sprites on the Manning site that you can download (though we hope you’ll make your own!),
         and you can find all of our code under our Retromakers Scratch account (scratch.mit.edu/users/Retromakers/).
      

      
      
      
      
The offline editor
      

      
      Scratch works best as online software, but that requires an internet connection. If you’re in a space where you have trouble
         connecting to the internet, you can always download the offline editor, which is a Scratch application. If you go this route,
         your work will only be on your computer, but you can upload it when you get back online. One thing to know is that the offline
         editor is missing the autosave feature, so save your work early and often.
      

      
      Using the offline editor requires Adobe Air. Download it from the official Adobe website (get.adobe.com/air). Next, download the offline editor from the Scratch website (scratch.mit.edu/download) for your appropriate operating system (Mac, Windows, or Linux). Finally, run the installer, which will download the application
         to your computer, and then launch the program called Scratch 2.0.
      

      
      If you always have an internet connection, the offline editor isn’t necessary. But it’s a great option if you ever want to
         work on a project when you don’t have access to the internet.
      

      
      
      
      
Words you need to know
      

      
      There are words we toss around in this book that you need to know in order to make your own games.

      
      Sprites are any programmable object in a game. This could be the main character, but it may also be the enemy or a tree or sparks
         coming out of a wand. Any pixel art you make for your game falls under the category of sprite.
      

      
      Which brings us to the term pixel art. Pixel art is a digital image. It’s usually blocky in nature and cartoonish instead of realistic. You will learn the basics
         of constructing pixel art in this book as well as how to make each of the individual sprites for each game.
      

      
      Backdrops are the backgrounds for your games. You may have a single, static backdrop, or you may alternate between several backdrops
         for a platformer. You’ll use the Art Editor in Scratch to make your backdrops in the same way that you make your sprites.
      

      
      
      
      
Online help
      

      
      What if you have a question about using Scratch that isn’t covered in the book? Manning Publications has provided a free web
         forum where you can make comments about the book and ask questions. The forum is online here: https://forums.manning.com/forums/hello-scratch. We might be able to answer the question for you, or you might get help from another user. Who knows, you might see a question
         from a fellow Scratcher that you can answer! We can’t guarantee that we will have the time to answer all your questions, but
         we’ll be interested to see the challenges you encounter as you begin creating with Scratch. You can learn more about Manning’s
         forums and the rules of conduct at https://forums.manning.com/forums/about.
      

      
      
      
      
Are you ready to start programming?
      

      
      The most important thing to know about Scratch is that you can’t break it. Sure, you may mess up a sprite you’re making or
         forget how you tweaked your code, but you can always go back to the beginning of the chapter and start with a clean slate.
         What we mean is that Scratch is resilient. Try every single button and block on the site. Exploration is how you learn new
         things.
      

      
      We’ll walk you through the code step-by-step, but we’ve also provided plenty of challenges at the end of the game chapters
         so you can play with what you’ve learned and make your games uniquely your own. Don’t be afraid to leave the well-worn path
         and see what else you can get Scratch to do after each game is done.
      

      
      By the way, a word of warning: these games have the power to make your parents talk nonstop about when they were your age.
         But on the flipside, these projects are educational, so your parents may forget to nag you to do homework while you make your
         games. If they give you any grief for spending a lot of time on Scratch, remind them that making video games is a great, hands-on
         way of learning programming skills.
      

      
      Whether your first exposure to old arcade and console games comes from your parents reminiscing about their Atari and making
         you watch YouTube videos, encountering sticky arcade games at your local pizza place, or playing the Midway Arcade level in
         the new game LEGO Dimensions, we’re glad that you’re diving into retro game programming with Scratch.
      

      
      Let’s jump into making your own games.

      
      
      

About the authors
      

      
      
      
      This is where it gets a little confusing, because there are three people writing this book. Let us introduce ourselves so
         you will get a sense of who is speaking in each section.
      

      
      I’m Gabriel, and I’m the Code Editor. That means that I programmed the games and wrote the chapters that present the code
         in the book. I am Happyland440 if you want to find me on Scratch.
      

      
      I’m Sadie, and I’m the Art Editor. I made all the sprites and backdrops for the games and wrote the chapters that teach you
         how to make the pixel art in the book. I am Cat1234567 on Scratch.
      

      
      And I’m Melissa, and I’m their mother, the provider of games and arcade field trips. I shaped the chapters, edited the writing,
         and served as the chief typist for the book because I have quick fingers from all the video game playing in my youth. All
         three of us also use the Retromakers account on Scratch.
      

      
      
      
      


Part 1. Setting up the arcade
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      This part covers the first three chapters, which are meant to get you familiar with Scratch. You’ll take a virtual tour of
         the workspace, learning how to use the Art Editor and how to snap together a simple program.
      

      
      Make sure you don’t skip chapter 3, which teaches the eight core coding concepts. This is where you’ll learn about starting your program, XY coordinates, conditional
         statements, loops, variables, Booleans, cloning, and broadcasting. These ideas will repeat in every game chapter, so make
         sure you set aside time to dive deep into chapter 3, and don’t move on until you think you have a basic understanding of these concepts.
      

      
      Along the way, you’ll encounter a few recurring helpful boxes titled Fix It, Learn It, and Answer This. These boxes are meant
         to teach, not quiz you, so don’t feel stressed out about trying to answer questions. Use these boxes to learn important facts
         and tricks that will help you make your games.
      

      
      Okay, so you may be thinking right now, “All of this is fine, but I want to get to the game making!” You will, but these first
         chapters are super important so you don’t get lost in the rest of the book. Plus they’re hands-on: you’ll learn by doing,
         making mini programs that help you understand how the pieces of games fit together.
      

      
      
      
      
      


Chapter 1. Getting to know your way around Scratch
      

      
      
      
      [image: ]

      
      
      Scratch is a drag-and-drop programming language made by the Massachusetts Institute of Technology (MIT). Each block (piece of code) is written in ActionScript, Adobe’s programming language, which means your game will need Adobe Flash to
         run. That’s important to know because Scratch won’t work on any device that doesn’t have Flash, such as iPads, so you’ll need
         to work on a computer.
      

      
      To make a game, you snap the virtual blocks together like LEGOs, and Scratch implements the code behind the scenes to run
         your program. That’s what makes Scratch a visual, drag-and-drop language. MIT programmers assigned pieces of code to each
         block, and now you can snap those blocks together to create a program.
      

      
      What can you make with Scratch? The short answer is anything. With this book, you’ll learn how to make multilevel platformers, fast-paced shoot-em-ups, and reflex-testing games worthy
         of an arcade. Rather than wait for companies to make the next hot game, you’ll be the designer making the games everyone wants to play.
      

      
      Before you begin making games, you need to learn about the various sections of the Scratch workspace. In this chapter, you
         will learn
      

      
      

      
         
         	How to navigate the five main areas of the Scratch workspace
            
         

         
         	How to locate the tools you’ll use when making your games
            
         

         
         	How to snap together blocks to build a program
            
         

         
         	How to manage your sprites
            
         

         
      

      
      Think of this chapter as a tour. By taking a moment now to poke around in every nook and cranny of the workspace, you’ll be
         able to quickly dive into coding your games in the following chapters.
      

      
      
      
Building your first program
      

      
      Years ago, when I started with Scratch, I had no clue what I was doing. I was teaching myself, which meant spending a lot
         of time confused, snapping random blocks together. Let me save you a lot of time by showing you around the space so you can
         jump right into the game making and skip over the stumbling-around-the-workspace part.
      

      
      Open Scratch by going to https://scratch.mit.edu in your web browser. To be able to save your work, you will need to create a free Scratch account by clicking Join Scratch
         in the top right corner.
      

      
      Once you have set up your account and logged in, click the Create button in the top left corner of the homepage. This will
         take you to the Project Editor screen.
      

      
      Figure 1.1 shows the five main areas of Scratch: the Block Menu runs down the middle of the screen. The Script Area is the big, grey
         box on the right side of the screen. The Sprite Zone is the area in the bottom left corner of the screen. The Stage is the
         big, white box containing the cat. And the Grey Toolbar runs along the top of the screen.
      

      
      
      
      Figure 1.1. The Scratch workspace is made up of five areas.
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      As you read this chapter, look back at this figure if you don’t know where to go. Now let’s get started moving some blocks
         from the Block Menu to the Script Area.
      

      
      
      
      
Getting started
      

      
      Look on your Stage, the big, white box on the left side of the screen. You currently have one sprite on the Stage, which is
         the default cat that appears every time you open a new project. Let’s make it move across the Stage, as the cat is doing in
         figure 1.2.
      

      
      
      
      Figure 1.2. You’re going to write a program that will make the cat move in the direction of that arrow.
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      The way you do this is by writing a program that tells the computer to make the cat move, and the way you write a program
         in Scratch is by clicking and dragging blocks from the Block Menu to the Script Area.
      

      
      Navigate to the Block Menu to begin:

      
      

      
         
         	Click the word Events to switch to the Events block menu.
            
         

         
         	Click the When Flag Clicked block.
            
         

         
         	
Hold down the mouse button and drag the block to any space in the Script Area.
            
         

         
         	Release the mouse button.
            
         

         
      

      
      In figure 1.3, you can see the path the block makes from the Block Menu to the Script Area.
      

      
      
      
      Figure 1.3. To start programming, drag and drop the blocks from the Block Menu to the Script Area.
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      You’ve told your program to start when the green flag above the Stage is clicked. Now you need to tell it what you want it
         to do after the green flag is clicked.
      

      
      
      
      
Moving the cat
      

      
      The cat is standing there on the Stage, which is kind of boring. Let’s make the cat move. Navigate back to the Block Menu
         to write the next step in your program:
      

      
      

      
         
         	Click the word Motion to switch to the Motion block menu.
            
         

         
         	Click the Move 10 Steps block.
            
         

         
         	Hold down the mouse button and drag the block underneath the When Flag Clicked block in the Script Area.
            
         

         
         	Move the Move 10 Steps block close to the When Flag Clicked block to see a white strip form on the bottom of the When Flag
            Clicked block. You can see this white strip in figure 1.4.
            
            
            
            Figure 1.4. When the white space appears between the two blocks, you know that they’re ready to snap together when you release the mouse
               button.
            

            
            
            
            [image: ]

            
            
            
         

         
         	
Release the mouse button so the new block snaps against the existing block. You can see the two blocks together in figure 1.5.
            
            
            
            Figure 1.5. The two blocks work together to make a small program that moves the cat 10 steps.
            

            
            
            
            [image: ]

            
            
            
         

         
      

      
      To check your program now that it is finished, click the green flag above the Stage. You should see the cat move slightly
         to the right. The Green Flag block tells the program to run. The blue Motion block tells Scratch what the sprite should do:
         move 10 steps.
      

      
      
         
            
         
         
            
               	
            

         
      

      Fix It: My Cat Doesn’t MOVE

      
      
      
      What happens if you click the green flag above the Stage, but your cat doesn’t move? It means the two blocks in the program
         aren’t snapped together. If the Move 10 Steps block is in the Script Area but isn’t touching the When Flag Clicked block,
         click the Move 10 Steps block again and drag it toward the When Flag Clicked block until you see the white strip appear. Release
         the mouse button to have the two blocks snap into place.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Each time you click the green flag above the Stage, you should see the cat move 10 steps.

      
      
      
      
Changing a block
      

      
      Some blocks are dragged and dropped as is, but other blocks have spaces where you can add other blocks, choose an item from
         a drop-down menu, or type in a new value. You can change the number 10 inside the Move 10 Steps block by typing in a new value.
      

      
      
         
            
         
         
            
               	
            

         
      

      Fix It: Help! I Can’t Find That BLOCK!

      
      
      
      This is a common situation with Scratch: you’re searching the Block Menu for a certain block, and although you see one that’s
         very close to the one I’m talking about here in the book, it has a different number listed in the number bubble or a different
         name in the drop-down menu area. For example, maybe the block in the Block Menu says Move 10 Steps but here in the book I
         say it’s called Move 100 Steps. Calm down, they’re the same block. If I talk about a block and you can’t find that exact block in the Block Menu,
         check if there is a similarly named block. The permanent words on the block will always be the same (such as Move and Steps), but the changeable words or numbers on the block (such as 10) may be different.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Change the value from 10 to 100 steps:

      
      

      
         
         	Click inside the white bubble on the Move 10 Steps block.
            
         

         
         	Erase the 10.
            
         

         
         	Type in 100.
            
         

         
      

      
      In figure 1.6, you can see the new value in the middle of the Move 10 Steps block.
      

      
      
      
      Figure 1.6. There are plenty of blocks in Scratch that can be changed by typing new information or choosing from a drop-down menu.
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      When you click the green flag above the Stage, you should see the cat take a much bigger step across the screen because it’s
         now moving 100 spaces at a time instead of 10.
      

      
      
         
            
         
         
            
               	
            

         
      

      Fix It: Runaway SPRITES

      
      
      
      Click that green flag enough times and your cat will disappear off the right side of the Stage with only a leg and tail showing.
         Don’t worry: you can get the cat back to the left side of the Stage so it can walk across again. You can move any sprite on
         the Stage in order to position it wherever you want it to begin. Click the cat on the Stage and drag it toward the left side
         of the Stage while holding down the mouse button. Release the mouse button when your cat is where you want it to begin.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Right now, each time you want the cat to move, you need to click the green flag. You can also set up your program to keep
         doing the same step over and over again until the program stops.
      

      
      
      
      
Continuing a step
      

      
      You’re going to need a lot of room if you’re going to program your cat to keep walking until the program ends, so move the
         cat on the Stage to the far left by clicking and dragging it to a new place on the Stage. (See the Fix It: Runaway Sprites box for more information.)
      

      
      To make the cat continue moving with a single click of the green flag

      
      

      
         
         	Change the value in the Move 10 Steps block (or, now, the Move 100 Steps block) back from 100 to 10.
            
         

         
         	Move to the Block Menu and click the word Control to switch to the Control blocks.
            
         

         
         	Click the Forever block. It looks like an alligator head, which is appropriate because you’re going to make it swallow the
            Move 10 Steps block.
            
         

         
         	Hold down the mouse button and drag the block underneath the When Flag Clicked block in the Script Area.
            
         

         
         	Move the Forever block close to the When Flag Clicked block to see a white strip form on the bottom of the When Flag Clicked
            block. The Move 10 Steps block will be underneath the Forever block so you may not see it for a moment.
            
         

         
         	Release the mouse button so the Forever block snaps against the When Flag Clicked block and the Move 10 Steps block is inside
            the Forever block.
            
         

         
      

      
      Look at your script. Are your three blocks in the same order as figure 1.7?
      

      
      
      
      Figure 1.7. Sometimes blocks go inside other blocks in Scratch.
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      Click the green flag above the Stage to test your program and watch the cat slide smoothly across the screen.

      
      
      
         
            
         
         
            
               	
            

         
      

      Fix It: Oh No! The Blocks ARE Out of ORDER

      
      
      
      If you’re having trouble sliding the blocks in the correct order, get rid of the Move 10 Steps block for a moment by dropping
         it back into the general Block Menu area, and get the Forever block snapped into place. Then reopen the Motion block menu,
         grab a new Move 10 Steps block, and slide it inside the Forever block.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      The Forever block causes the program inside the block to run indefinitely. In this case, it makes the cat keep moving 10 steps
         until you stop the program by clicking the red stop sign next to the green flag.
      

      
      
Answer This: What Does the Stop Sign Do?
      

      
         

         Question: 

what happens if you click the stop sign above the Stage while the cat is moving across?

         

         Answer: 

the cat stops! Reset the cat by dragging it back to the left side of the Stage. Click the green flag to watch the cat start
               moving. Before it reaches the right side of the Stage, click the red stop sign. Does your cat stop? Try it again, watching
               the program in the Script Area once the cat starts moving. Do you notice the yellow glow around the program? That means the
               script is in use. What happens to the yellow glow when you click the stop sign?
            

         

      

      
      You can have more than one sprite on the Stage. Let’s add a second sprite so you can see what happens when you start adding
         multiple sprites to your projects.
      

      
      
      
      
Adding a new sprite
      

      
      Look at the bottom left corner of your screen: your Sprite Zone. This is where all the sprites and backdrops for your games
         will live once you create them. It’s also the space where you’ll switch between sprites so you can program each one. Right
         now, the Sprite Zone only contains that default cat sprite shown in figure 1.8 that launches with all new Scratch projects.
      

      
      
      
      Figure 1.8. All your sprites will live in the Sprite Zone.
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      You’ll fill this area with your own creations that you’ll draw in the Art Editor, but right now let’s borrow a new sprite
         from Scratch’s built-in sprite menu.
      

      
      To add a new sprite

      
      

      
         
         	Click the head icon near the top of the Sprite Zone, to the right of the words New Sprite, as in figure 1.9.
            
            
            
            Figure 1.9. The head icon will take you to the premade sprite library.
            

            
            
            
            [image: ]

            
            
            
         

         
         	Choose the bunch of bananas sprite by double-clicking the picture.
            
         

         
         	Look at the new banana sprite in the Sprite Zone.
            
         

         
      

      
      You should see two sprites in your Sprite Zone, like in figure 1.10. Both sprites will also appear on the Stage.
      

      
      
      
      Figure 1.10. You now have two sprites in the Sprite Zone.
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      The blue box is currently around your new sprite, the bananas. When you write a script in Scratch, you’re programming a sprite.
         If you wrote a script right now, you would be programming the bananas because the blue box is around the bananas in the Sprite
         Zone. Click the cat to make sure you continue to program the cat and not the bananas. The blue box should be around the cat,
         as in figure 1.11.
      

      
      
      
      Figure 1.11. The blue box is around the cat sprite in the Sprite Zone, which means the cat will be programmed and not the bananas.
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      Fix It: The Bananas Moved Instead of the Cat!

      
      
      
      Programming the wrong sprite is the number one mistake Scratchers make. It is super frustrating to put together a program
         and realize once you click the green flag that you programmed the bananas to walk to the cat instead of the cat to walk to the bananas. Avoid this common
         mistake by always making sure the blue box is around the correct sprite in the Sprite Zone before you begin programming.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      You’re now ready to write one last script. Clear the Script Area by dragging the existing script back into the Block Menu
         and releasing the mouse button. You can do this by clicking the When Flag Clicked block and sliding over all the blocks attached
         to it at the same time.
      

      
      
      
      
Trying unknown blocks
      

      
      The best part about Scratch is that it’s impossible to break. The worst that can happen is that you mess up the program you’re
         working on. (Don’t worry: once your programs start getting complicated, you can create a duplicate of your project so you
         can experiment without messing up your work.) You should try each block to see what happens when you snap it into place, and
         you should also play around with drop-down menus and values.
      

      
      To get started, use a different Events block to kick off your project:

      
      

      
         
         	Click the word Events to switch to the Events block menu.
            
         

         
         	Click the When Space Key Pressed block.
            
         

         
         	Hold down the mouse button and drag the block to any space in the Script Area.
            
         

         
         	Release the mouse button.
            
         

         
         	Click the drop-down menu on the block and choose a different option, such as the letter a.
            
         

         
      

      
      Any time you see a little triangle on a block, it signals that there is a drop-down menu, as you can see in figure 1.12.
      

      
      
      
      Figure 1.12. A drop-down menu gives the programmer multiple options.
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      Now continue the script by choosing a new block. Do you want your cat to spin around? Go to the Motion menu and choose the Turn 15 Degrees block. Want your cat to meow? Go to the Sound menu and choose the Play Sound Meow block.
      

      
      What program can you design by clicking and dragging blocks into place? Try making your own script, setting an option in the When Space Key Pressed
         block drop-down menu and snapping one or two other blocks to it. To start the program, press the key you designated in the
         drop-down menu. For instance, if you set it to the space key, press the spacebar on the keyboard to start the program.
      

      
      Congratulations, you just created your first scripts. Using Scratch is that simple. Although your programs will grow longer
         as you create complex games, you will still create them all by dragging and dropping blocks into the Script Area.
      

      
      Let me show you a few more options you need to know in each of the sections of the workspace.

      
      
      
      
      
Navigating your way around the screen
      

      
      You already know everything there is to know about the Script Area and the Stage, but click around the Grey Toolbar, Block
         Menu, and Sprite Zone to check out a few extra options.
      

      
      
      
Meeting the Grey Toolbar
      

      
      There are a few drop-down menus and icon-based tools that you’ll use to duplicate, delete, grow, and shrink the sprites in
         your games. You can see the Grey Toolbar at the top of your screen and in figure 1.13. Let’s explore all the menus and icons, beginning on the far left.
      

      
      
      
      Figure 1.13. The Grey Toolbar runs across the top of the workspace and contains a few helpful tools you’ll use while making your games.
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[image: ]Scratch logo—Click this button and you’ll find yourself on the homepage of the Scratch website. When you’re finished looking at the homepage,
            click Create or the back button in your browser to get back to the workspace screen.
            
         

         
         	
[image: ]Globe—Click the globe and you’ll see a list of languages; pick one if you want to change the language inside the Editor.
            
         

         
         	
[image: ]File—You can make a new project, save your project, or save your project as a copy if you want to experiment with the duplicate
            version. You can also see all your projects by choosing Go to My Stuff, download any projects to your computer (which will
            be saved as a .sb2 file), record a project video if you want to record 60 seconds of your game in action, and remove all changes
            made since opening a project by clicking Revert.
            
         

         
         	You can skip the Edit, Tips, and About menus, unless you’re looking for more information about Scratch, and head over to the
            icons in the center of the toolbar.
            
         

         
         	
[image: ]Duplicator—This tool allows you to make a copy of your sprite. Click the stamp icon and then click the cat on the Stage. You now have
            two cats, but because the first cat is directly over the other cat, you won’t see that at first. Click the top cat and drag
            it somewhere else to peel the two cats apart. See, now you have two cats.
            
         

         
         	
[image: ]Delete—What if you want to get rid of a sprite? Click the scissor icon and then click one of the cats. It disappears, which means
            you’re back to one cat.
            
         

         
         	
[image: ]Grow—This tool makes your sprite larger. Click the icon of the four arrows pointing outward and then click the cat a few times.
            The sprite enlarges with each click.
            
         

         
         	
[image: ]Shrink—This the opposite of the Grow tool—it makes your sprites smaller. Click the icon of the four arrows pointing inward and then
            click the cat a few times to watch it grow smaller.
            
         

         
         	
[image: ]Help—The question mark gives you information about the various blocks in case you forget. Click it and then click any of the blue
            blocks in the center Block Menu. For instance, after you click the question mark, click the blue block that says Move 10 Steps,
            and you’ll see an information box pop up on the right side of the screen.
            
         

         
      

      
      Feel free to click around the Grey Toolbar.
      

      
      
         
            
         
         
            
               	
            

         
      

      Fix It: The Workspace Is a Mess

      
      
      
      Do you remember what to do if you need to reset the workspace? Click the Scratch logo in the top left corner and then click
         Create on the main screen, or click File > New, and you’ll be back to a fresh workspace.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      
      
      
Meeting the Block Menu
      

      
      You’ve already used a bunch of blocks from the Block Menu, so you know that the space stores all the blocks you need to make
         your sprites run, jump, squawk, or disappear.
      

      
      Three tabs are at the top of the Block Menu: Scripts, Costumes, and Sounds. Make sure you’re on the Scripts tab. You’ve probably
         already noticed that each set of blocks is color-coordinated. For instance, all the Motion blocks are blue and all the Looks
         blocks are purple.
      

      
      Let’s click a block in each section so you can see what each type of block can do. You don’t need to drag the block to the
         Script Area—clicking it while it’s still in the Block Menu will also cause the cat on the Stage to move or meow.
      

      
      
      
Using Motion blocks
      

      
      The Block Menu defaults to the Motion block menu. Figure 1.14 shows the first three blocks, but all these Motion blocks will get your sprites from one place to another. Any time you want
         your sprite to move on the screen, you use the Motion blocks.
      

      
      
      
      Figure 1.14. The Motion block menu
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      Try clicking the top Move 10 Steps block. The cat on the Stage shifts over 10 spaces to the right. Click the block again and
         the cat will again move 10 spaces to the right.
      

      
      
Answer This: Can You Make the Cat Go to the Left?
      

      
         

         Question: 

how do you get the cat to move to the left?

         

         Answer: 

change the 10 inside the block to read –10 and click the block again. Now the cat is moonwalking back toward the left side
               of the screen.
            

         

      

      
      
      
      
      
Using Looks blocks
      

      
      Now click the Looks block menu and you’ll see the blocks are purple (figure 1.15). Again, this image only shows the first few blocks in the menu.
      

      
      
      
      Figure 1.15. The Looks block menu
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      Looks blocks affect how your sprites appear on the screen. If you make a game using Scratch’s premade sprites, you’ll be able
         to tweak the way those sprites appear. But because you’re making your own sprites for your games, you’ll mostly be using the
         Looks blocks to switch between backdrops on your platformer games, or to show or hide a sprite in the game.
      

      
      Click the Say Hello for 2 Secs block. Notice your cat now has a speech bubble that says “Hello.” It disappears after two seconds.

      
      
Answer This: Can You Change the Speech Bubble?
      

      
         

         Question: 

how do you make the cat say something other than “Hello”?

         

         Answer: 

erase the word Hello inside the block and replace it with another word. Click the block again, and you’ll see your cat say the new word.
            

         

      

      
      
      
      
Using Sound blocks
      

      
      Change to the Sound block menu and the blocks will turn magenta, as in figure 1.16.
      

      
      
      
      Figure 1.16. The Sound block menu
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      You can import music to use with your games by adding it with the Sound blocks. Additionally, you can use the Scratch sound
         library to add sound effects—such as having a boing sound ring out when the egg hits the pan in the game you’ll make in chapter 5, called Breakfast Wars.
      

      
      Try out a Sound block by clicking the first block, Play Sound Meow. You should hear a small meow. If you don’t, check the
         volume on your computer’s speakers and click the block again.
      

      
      
      
      
      
Using Pen blocks
      

      
      Switch to the Pen block menu and the blocks change to dark green, as shown in figure 1.17.
      

      
      
      
      Figure 1.17. The Pen block menu
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      These blocks let you program your sprites to draw as they move on the Stage or create non-programmable images of sprites.
         Click the Stamp block. It may seem like nothing has happened, but once again, there are two cats on the Stage, one on top
         of the other. Click the top one and drag it so you can see both cats.
      

      
      
Answer This: Is There More Than One Way to Copy a Sprite?
      

      
         

         Question: 

how is the Stamp block different from the Duplicator tool in the Grey Toolbar?

         

         Answer: 

Stamp produces a non-permanent, non-programmable clone of a sprite. You can’t even move the copy of the cat you made on the
               screen. It’s as if the real cat left a stamp of itself on the screen. Go ahead and click the cat that was on the bottom. (It
               should still be in the center of your Stage.) See, you can’t even move it, whereas the Duplicator tool allows you to make
               a second, programmable version of a sprite. Which one do you think you’ll use more to program in Scratch? You’re correct if
               you guessed the Duplicator tool.
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