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Dear Reader,


I have been working with coding for more than twenty-five years—from when I was just starting eighth grade in Australia. I never took a computer science class in school, so I mostly learned how to code from older kids who already knew how to code. Seeing the computer react to the code I created made me excited and motivated me to learn more. This connection to friends and a personal curiosity led me to building games from a young age, just like you!


It’s my pleasure to be able to help other young coders use this tool to dream up and build their own creations. I am pleased to be part of this new wave of computer science resurgence Scratch has helped create. Remember to always be creative. Your path to being a computer scientist will go much farther when you use your inner curiosity. Picture a project that you are passionate about, start your research, make it a reality.


Have fun!
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INTRODUCTION



Why have an entire book on Scratch? Well, Scratch is a great way for kids to learn computer science! It takes learning about geeky coding and makes it fun and creative. You’ll learn about computers and coding while building and making your own games! Scratch coding is all about creating projects with passion and peers through play, as Mitchel Resnick, the creator of Scratch, has said in the past.


If you haven’t played around with Scratch, you don’t know what you’re missing! Scratching results in some pretty incredible games. A lot of times, you can put just a few blocks together and get a “wow” moment where you realize you can create whatever you imagine! Scratch makes it really easy for you to learn coding with some simple tools that can do really amazing things.


Why should you learn coding? Well, first of all, it’s really fun! With coding, you can make anything you want. Someone even made a version of Minecraft using the same Scratch coding you’re going to learn about! Plus, it helps you get awesome jobs when you’re older. Imagine getting paid to make your favorite video games. Someone has to do it, right? Well, a lot of those video game developers probably first got started learning about computers and coding around your age.


You’ll see a lot of examples in this book. They’re a great way to learn how to code. Once you understand how the example code works, you can make it your own and change it however you like. That’s really important when you are learning to code. It’s hard to come up with something from nothing. When you work from an example, you are starting from something that can give you some great ideas to tweak and that will help you create your own masterpiece!


This book is going to teach you exactly how to code in Scratch. It will teach you about all the different blocks and extensions, so you’ll be a master in no time! Whether you’re creating a Scratch project for the first time or you have played around with it before, this book is meant for you. It will teach you a whole bunch of tips and tricks that you’ll need to take your project to the next level. Think of this book as a jumping-off point so you can take off and soar into the world of Scratch!
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BEGIN HERE


THE BASICS OF SCRATCH


Scratch’s Beginnings


The Different Parts of Scratch


Let’s Get Started!









Before you learn how to code with Scratch, you need to know where it came from and what each part of Scratch is. You wouldn’t be able to prepare a meal without knowing which ingredients you need! Here, you’ll learn what interfaces, sprites, and blocks are and how they’re used to make awesome games for you and your friends!








Scratch’s Beginnings



Scratch was originally created in 2003 by Mitchel Resnick and Seymour Papert at MIT Media Lab’s Lifelong Kindergarten research group. They wanted to help children of all backgrounds “to find and follow their own passions, to explore and experiment with new ideas, to develop and deliver their own voices.” By 2007, their new program was ready, and Scratch 1.0 was released.
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To make it easy for kids to learn, Dr. Resnick and Dr. Papert decided to make it a visual programming language (VPL). This means you write your code with blocks instead of letters and numbers. This block-coding style is a great beginner’s coding language because you can experiment with the code and try different combinations with the blocks.


Since all the blocks always do exactly what they’re told, it’s tough to write code that doesn’t work at all. But be careful! It’s still very easy to create code that doesn’t do what you expect it to do.
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Scratch 2.0 Interface





The Different Parts of Scratch


Now that you know where Scratch comes from, let’s learn about the modern version of Scratch. There are seven different elements to Scratch that you need to know to get good at coding: the interface, the sprites, the stage, the blocks, the costumes, the backdrops, and the sounds. Let’s jump in!




FACT


Interface


The interface controls how a program looks on the screen. A program like Scratch has many coding options you can click on to do different things.





Interface


When you use a program like Scratch, what you see when you go to the website is called its interface. The interface for Scratch will change a little bit over time as new features are made by the Scratch team. This is what the interface for the current version of Scratch looks like. There are three main areas of the interface. The sprite area in the bottom right is for adding different characters and objects to your game. The Scratch workspace area is where you’ll create your code, adjust costumes, and make any other changes in Scratch. And the stage is where you play your game! The areas won’t have these borders in the actual program. This just helps highlight each separate area so you can see each one more easily. A good understanding of how these work together will help you create your projects in no time!
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Scratch 3.0 Interface





Sprites


Imagine a game without any characters or objects. That would just be a blank screen! You need something on the screen to have some fun. In Scratch you can add these different characters or objects to your projects—things like a cartoon character walking around, flying balls or meteors, and even objects in the background like a swaying tree or setting sunset. Scratch calls these characters and objects sprites.




FACT


Sprites first came into existence in 1979 with the game Galaxian by Namco.





Each sprite is separate from all of the other sprites and backgrounds. That means that controlling one sprite won’t affect anything else on the stage. Programmers and game designers have to write their code this way or else a sprite could leave little pieces of itself behind when it touches another sprite.


Scratch doesn’t stop you from making as many sprites as you want, but be careful. While more sprites seem like they would be more fun, having too many can make it hard to play your game. When you move a few sprites around on the screen, everything will work smoothly on almost any computer. But if you have a lot of sprites going at once, it can be hard for your computer to keep track of everything and it will slow everything down. No one wants a glitchy game, so make sure you’re not using too many sprites, usually no more than ten to twenty.




QUESTION


I still can’t see my sprite on the stage. Where is it?


Try selecting your sprite and making it visible by clicking the eye button. If you still can’t see it, make sure x and y are both 0. That will put it in the center of the stage. Finally, make sure its size is 100 so it’s not too small to see.
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The sprite area is where you can see and change all of the different sprites you’re using in your project.


See the different boxes at the top of the sprite area? Here you can change things like the sprite’s name, size, and location (using the x and y boxes—you’ll learn more about what these mean in Chapter 2), as well as whether you can see the sprite or not and which way it is facing.
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Sprite Area





The sprite area is also where you add sprites to your project. There are four ways to add a new sprite: you can choose one, you can paint one of your own, you can use a random sprite, or you can load a picture you have saved on your computer.
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Adding Sprites





You can even add text as a sprite! Make sure you change the font size instead of trying to expand or shrink the text. That will make sure the text is easy to read and not fuzzy.
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Now that you know how to get your sprites, you need to know about the two different types of sprites: bitmaps and vectors. Bitmap sprites are drawn with pixels, which are tiny, tiny dots on the screen. Everything that you see on the screen is made up of pixels. You can see this if you zoom in really closely to a bitmap sprite.




ESSENTIAL


When the computer saves a picture by pixels, it is creating a bitmap image by remembering every tiny dot (known as a pixel) that it is made of.
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Bitmap Sprite





The other type of sprite is a vector sprite. To draw a vector sprite, the computer doesn’t remember every pixel like in a bitmap. It instead remembers the different lines and shapes that are drawn! For example, when you draw a bitmap line, the computer remembers that as a long string of pixels. A vector line would be remembered simply as a line. For more complex shapes, vector sprites remember more spots along a path to draw any curved lines. This helps the edges of vector sprites stay smooth when you zoom in, unlike with bitmap sprites.
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Vector Sprite







FACT


Vector Image


When the computer saves a picture by how it was drawn (by remembering each part that was drawn separately, such as a circle or line, instead of the separate dots or pixels that it is made of), it is creating a vector image.





When you go to draw or edit a sprite in the Costumes tab, you’ll see a big blue button that says either Convert to Bitmap or Convert to Vector so you can choose what type of sprite you want. Be careful though! When you switch your sprite from a vector to a bitmap, the computer will forget how everything was originally drawn and the sprite won’t come back if you switch back to vector mode.




FACT


Pixel


Pixels are the dots your computer can draw to the screen. The number of pixels on your computer screen is called your resolution.





There are a few differences between bitmap sprites and vector sprites that will help you decide which one you should use. Bitmap sprites usually have better color and shading since each pixel can be just the right color it needs to be. But they can be a little more difficult to change once you’ve drawn them. If you might need to edit the sprite after you’ve drawn it, it’s better to use a vector sprite, which makes changing things really easy. Usually photos or pictures are bitmaps, and hand-drawn cartoonlike characters are vectors.
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Costumes Tab
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The Stage


The stage is where your finished project is shown. The stage can have different backdrops and all of the sprites you add. If you add more than one backdrop, you can choose to switch between them using code blocks. You will learn more about that in Chapter 3. Using a backdrop can be a nice way to add some style to your project without getting in the way of your sprites.




ESSENTIAL


Backdrops are always bitmap images, and you can edit them or create your own the same way you do with sprites.
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Stage





You’ll also see a green flag and a red stop sign in the upper left corner of the stage. You can start or stop your project using these simple icons.


The stage also has three buttons in the top right corner.


• The first button puts the stage into mini-mode. If you have a lot of blocks and you want to see more of them at once, you can use this button to make more room.


• The second button is the default view of the stage. It should be what you see when you first start a new project.


• The last button is the zoom (also known as the player mode) button. It doesn’t quite expand to full-screen mode, just to the full size of the window that Scratch is in. It hides the other areas of Scratch, so you won’t see the workspace or sprite areas. This is useful when you just want to play the project.




ALERT


If your project uses the mouse a lot, you should test it in the zoom (player mode) view to make sure it works right.





Blocks


Just adding sprites onto the stage doesn’t seem very fun. You need them to do something! You tell your sprites what to do by combining blocks together. This is known as the script or code.




FACT


Active


Active means Scratch is currently working on that set of blocks. When your script is active, you’ll see a yellow glow around it.





Each block has a different type and color that always match. For example, all Motion blocks are going to be blue and all of the Looks blocks are going to be purple. If you see a block in an example from this book but can’t find it, go to whichever section matches the block’s color and look there!


If you are looking for some more help or tutorials, click the Tutorials tab above the Workspace Area to get to the How-Tos screen. From here you can learn how to do a lot of different things, like adding a sprite or making your sprites change size.
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The real power of Scratch comes from combining blocks together. Wherever you see a white oval in a block, other rounded blocks can be placed inside, and when you see a darker hexagon, a hexagon-shaped block can be put there.
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ALERT


In many cases, you can even add circular blocks to the white oval space that have different options than those listed. This isn’t something you’re likely to need very often, but it can be a lifesaver with some of the advanced blocks you’ll see later in the book.





It’s also possible to add circular blocks in places you might not expect. Many blocks have a drop-down menu that opens up a list of options to choose from when you click on it. For example, the “point toward _______” block, which you’ll learn more about in Chapter 2, will let you choose the mouse pointer or any of the other sprites to point toward.
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Not all drop-down selection blocks allow you to add another block inside for the selection. You can usually tell by looking at what shape the menu is. For example, the “when I receive _______” block has a rectangular area where you pick the option. There are no rectangle blocks in Scratch, so in this case you can’t put another block inside it. You can only choose from the options already listed. After all, you can’t fit a round peg into a square hole!
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ESSENTIAL


What if you need to get rid of some blocks? If you right-click on a block, you can select to delete the block or drag it off to the left of the blocks area.





Other Conditional blocks allow only long hexagon-shaped blocks to be added to them, which we’ll learn about in Chapter 7. An example of these blocks is the “if/then” block like this one.
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Sprites aren’t the only things you can add blocks to. You can also add them to your background. However, not all of the blocks that work for sprites work for the background. This is because what you can do to a backdrop is not quite the same as what you can have a sprite do. For example, a sprite can be told to say something with a speech bubble. It wouldn’t make sense for a backdrop to be told to say something. Where would the speech bubble go?
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Scratch groups blocks together by the type of action they create. Here are the different types of blocks and what they do.


• Motion blocks are dark blue and control where a sprite goes.


• Looks blocks are purple and can switch the backdrop or the costume for sprites. They can also make the sprite say something or even make it disappear!


• Sound blocks are a purplish-pink and let your project play fun noises.


• Events blocks are yellow and can send messages between sprites.


• Control blocks are light orange and control what other blocks do rather than the sprite, like make the block repeat itself or stop the script.


• Sensing blocks are light blue and sense things like if the sprite touches a certain color or if a key is pressed.


• Operators blocks are green and let you combine things together or do math.


• Variables blocks are dark orange and let you create special blocks that can remember a number or a word.


• My blocks are red and there are no presets. This is where you can make your very own blocks!
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There are more blocks in the Extensions section, like Pen blocks and Music blocks, which you’ll learn about later. But you probably won’t use those as often as the nine types of blocks previously described.


    

        ESSENTIAL


        There are six different types of block shapes: Hat, Stack, Reporter, Condition, C, and End blocks.
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Hat blocks are used to start your code. Without a Hat block, any blocks you add won’t do anything because nothing will tell them when to start!
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Stack blocks can have blocks connected at the top or bottom. Use these to make your sprite do things or change in some way.
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Reporter blocks are oval-shaped, and they tell you about other things in your project. For example, they can answer questions like “Where is the mouse?” or “What time is it?” These Reporter blocks have to be added to other blocks with oval cutouts to work.
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Condition blocks are shaped like a hexagon. They are a special type of Reporter block that only say “yes” or “no.” For example, one Condition block asks, “Is the mouse clicked right now?” Another asks, “Is 2 less than 4?” These special Reporter blocks can be added to other blocks that have hexagonal cutouts.
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C blocks are for adding other blocks inside the C area. You can put as many blocks as you like inside the C area! They can make the blocks inside repeat themselves or check if other things are happening.
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End blocks, or Cap blocks, can’t have anything connected under them. They are used to stop your code.
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Costumes


If the sprites always looked exactly the same, that would be pretty boring. Luckily, the creators of Scratch thought of that and gave the sprites different costumes! The costumes all look pretty close to each other, but there’s a good reason for that. Many of the costumes were created so you can make it look like your sprites are moving, like in a flip-book. For example, here are the four costumes that come with the Casey sprite character.
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Casey’s Four Costumes





You can make it look like he’s waving up and down by switching between the top two costumes, or you can make it look like he’s dancing by switching between the bottom right and one of the other costumes.


You can find different costumes on the Costumes tab in the top left of the workspace area. If you click on Choose a Costume, you can choose a new costume for the sprite. You can also draw your own costumes, get a surprise costume, load other images you already have, or take a picture with a camera.


It’s important to try to understand the difference between costumes and sprites. The costume is a part of the sprite, like the direction or location. You can change the costume of the sprite without deleting the previous costume. Each sprite can have a lot of different costumes, but it will show only one at a time. It’s up to you to control which costume the sprite will show at any point in time.


Backdrops


Take a look at your stage right now. It’s pretty lame, right? It’s just the Scratch cat, not very exciting. Well, good news! You can add backdrops to make it more exciting. And you don’t have to stop at just one backdrop. Your project can have multiple ones.


You add a backdrop the same way as adding a sprite and with the four same options. You can choose a backdrop the Scratch creators already made, draw one yourself, or load one from your computer. You can also choose a surprise backdrop, which will choose a random one that’s already been created.




ESSENTIAL


There are a number of fun ways you can use backdrops in your projects. You can switch between two different backdrops to create some really cool background effects, or you can have a different backdrop for different levels of a game!
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Backdrop Button Choices





Backdrops are not the same as sprites. You cannot move backdrops around on the screen like you can with sprites. It’s possible to make it so your sprite will detect if it’s touching a color that is in your backdrop, but that’s not the same as detecting if two sprites are touching. For instance, you could make a maze where the maze is actually a sprite, not the background. This way, you can detect if a sprite touches the maze more easily. If your maze is a backdrop, you’d have to have your sprite detect a specific color, which won’t work in some cases.


Sounds


You can make your Scratch projects a lot more fun by adding sound effects to them. Just like you can use a sprite that’s already made, draw your own, or upload one, the Sounds section of Scratch lets you select from the hundreds of options already made, record your own sound using your microphone, choose a randomly selected sound, or upload a sound from a file.
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Sound Effects Section





Once you’ve chosen your sound, you can change it to fit your project. You can make it louder or softer. You can make it go faster or slower. You can make it sound like it has an echo or play the sound backward. You can even make it sound like a robot made the noise! You can make whatever sound best fits your specific project.


Let’s Get Started!


Now that you know a little bit about the different parts of Scratch, it’s time to dive in and learn more about all the different programming blocks and how they can bring your project to life. Each chapter will teach you a little bit more about the different types of blocks and how you can use them to make some really fun games. Let’s go!
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GET A MOVE ON


MOTION


Setting Up Your Sprites


Which Way Did It Go?


Movin’ and Groovin’


Moving with Direction


ACTIVITY—VISITING FRIENDS









How many games do you play where you don’t move at all? Not too many, right? So if you want to create something fun and enjoyable to play, you should get your sprites moving too! Some sprites can move randomly all around the screen, but most should move only in certain ways. If you’re playing a game where your sprite has to jump over walls, you wouldn’t use a bird. It would just fly over everything! In this chapter, you’ll learn all about the sprites and the different ways you can make them move.







Setting Up Your Sprites


Everything needs a place to live. Sprites live on the stage! The stage is the space where sprites can move around. This space is two-dimensional, which means they can move only left or right and up or down. There are three things that tell a sprite where it is on the stage: the x variable, the y variable, and the direction. Before you get to make your sprites dance around the stage, you have to understand what each of these things means.




FACT


Two-Dimensional


Two-dimensional is also known as 2-D. Things in 2-D are flat, without any depth to them. They can move only left, right, up, and down.





X and Y Coordinates


Each sprite has a specific x and y variable that tells you its location. A variable represents a number that you don’t know the exact value of or might change over time. An example of this might be how many friends you have. Someone you know might have five friends while someone else might have dozens of friends. The number of friends changes depending on who you’re talking about. For Scratch, the sprite’s location is a variable because it can change depending on where it is on the stage.




QUESTION


What Are Coordinates?


Coordinates are two numbers, the x variable and the y variable, we use to represent a position on the stage. The first number (the x value) is how far to the left or right the position is from the center, which is always zero. The second number (the y value) is how far to the top or bottom the position is from the center.
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