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Introduction: Welcome to the World of Coding
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Hello, and welcome! You are about to start an amazing journey. Whether you know it or not, your world is built out of code.

Did you play a video game today? Or watch a video on an app? Did you send a message to a friend on a phone or tablet? Did you look up a fact for school on a website? If you did any of those things, you were using code.

Every single time your game character jumps, finds a coin, or opens a door, it's because a coder wrote instructions that told it exactly what to do. Every time an app shows you a new video, or a website shows you your friend's new picture, it's code working in the background. Code is the set of instructions that runs our phones, our computers, our game consoles, and even our cars and refrigerators.

It feels complicated, doesn't it? Like something only geniuses in a lab can do. But I'm going to let you in on a very important secret. Coding is not as complicated as you think.

At its heart, coding is just the skill of giving very clear, step-by-step instructions. That's it. You are just telling a computer what to do. The only trick is that the computer isn't smart like you are. It can't guess what you mean. You have to be extremely clear.

You already know how to follow instructions. You know how to make a sandwich, how to get ready for school, or how to play a new board game by reading the rules. You are already a logical thinker. That means you are already on your way to becoming a coder.

What Is a Coder?

A coder, or "programmer," is a problem-solver. They see a problem, like "I want to send a picture to my friend," and they think, "How can I write a set of instructions for a computer that will solve this problem?" A coder is also a planner, an architect, and a builder. They plan out the instructions, they design how the solution should work, and then they build it, one step at a time.

You might be thinking, "But I don't know any 'code words'! I don't know Python or C# or any of those weird names!" Here is the second, even more important secret: The "code words" don't matter. Not yet, anyway. Knowing a programming language is not what makes you a good coder. Knowing how to think is what makes you a good coder.

This book is not going to teach you how to memorize a bunch of commands in a specific language. This book is going to teach you something much more powerful. It is going to teach you how to think like a coder. It's going to teach you programming logic.

Logic Matters More Than Memorizing

Imagine you wanted to build an amazing castle out of LEGO blocks. Would you start by memorizing the name of every single block? "This is a '2x4 Red Brick.' This is a '1x6 Blue Plate.' This is a '2x2 Yellow Sloped Brick.'" Of course not. That would be boring. And even if you memorized them all, you still wouldn't know how to build a castle.

To build a castle, you need to know how to build. You need to know that you have to build a strong foundation first. You need to know how to stack the bricks so the walls don't fall over. You need to plan where the towers will go, where the front gate will be, and how to build a staircase to the top. You need to know how the pieces connect.

Logic is the "how." The code itself (the print commands or the colorful blocks) are just the bricks. Learning logic is like learning to be the architect. You will learn how to build. Once you know how to build, picking up the "bricks" (any programming language, like Scratch or Python) becomes the easy part.

A great coder can solve a problem using a pencil and a piece of paper, or just by thinking it through in their head. The typing is the last and easiest step. This book is your "architect training." We are going to focus 100% on the thinking.

What Code Is Doing All Around You

Code is everywhere. Once you start looking for it, you'll see it in places you never expected.


●  In Your Games: This is the most obvious one.

○  IF the player presses the jump button, THEN make the character move up.

○  IF the character's health is equal to 0, THEN show the "Game Over" screen.

○  LOOP this animation over and over to make the water in the river look like it's flowing.

○  SET the score variable to 0 at the start of the game.

●  On Your Apps (like YouTube, TikTok, or Instagram):

○  IF the user "likes" a video, THEN add 1 to that video's "like" counter.

○  LOOP through all the videos from creators you follow and show them on the screen.

○  SET a "bookmark" in a variable so the app remembers where you stopped watching.

●  In Your House:

○  Your microwave has code: GET the time the user entered (like 1:30). LOOP for that many seconds. WHEN the timer hits 0, THEN run the "beep" instruction.

○  Your television has code: IF the user presses the "volume up" button, THEN add 1 to the volume variable.

○  Your family's car has code: IF the sensor in the front bumper is True for "is close to an object," THEN run the "beep" warning sound.

●  In the World:

○  A traffic light has code: SET the light to "Green" for 60 seconds. THEN SET the light to "Yellow" for 3 seconds. THEN SET the light to "Red" for 60 seconds. LOOP this forever.

○  At the grocery store: The scanner's code says GET the barcode number from the scanner. THEN FIND that number in the store's "price" database. THEN SHOW the price on the screen.


Code is just a list of instructions that makes our modern world work. And the people who know how to write those instructions have an amazing ability. They can create things from nothing. They can build a game, an app, or a website using only their ideas and their logic. This book will teach you how to do that.

What You Will Learn in This Book

This whole, giant idea of "programming logic" can be broken down into a few simple, powerful tools. I call them the "Core Five" tools of coding. These five tools are used by every programmer, in every language, to build everything from the simplest app to the most gigantic video game.

This book will teach you these five tools, one by one.


1.  Thinking Like a Coder (Chapters 2 & 3):

○  You'll learn what a computer really is: a very fast, very literal-minded robot that does exactly what you tell it.

○  You'll learn the most important skill of all: Decomposition. This is the art of breaking a huge, scary problem into a bunch of tiny, easy-to-solve mini-problems.

2.  Variables: Your Program's Memory (Chapter 5):

○  You'll learn how to create "memory boxes" called Variables.

○  These are what let your program remember things. How can a game remember your score? Or your playerName? Or how many lives you have left? It uses variables.

3.  Conditions: How to Make Choices (Chapters 4 & 7):

○  You'll learn how to make your program "smart" using Conditions.

○  This is the IF... THEN... ELSE... logic. IF the player has the key, THEN open the door, ELSE show the "It's Locked" message.

○  This is the "brain" of your program.

4.  Loops: How to Do Things Over and Over (Chapter 6):

○  You'll learn how to be "efficiently lazy" by using Loops.

○  Why write "draw one enemy" 100 times? A loop lets you write the instruction once and say, "Computer, REPEAT this 100 times."

○  Loops are what make games run, make animations move, and check for player input over and over.

5.  Functions: How to Stay Organized (Chapter 8):

○  You'll learn how to be a "Head Chef" by using Functions.

○  Functions are "recipe cards" for your code. You can group a bunch of instructions together and give it a simple name, like Jump() or CheckAnswer().

○  This keeps your code clean, organized, and easy to fix.


And of course, we will learn about Debugging (Chapter 9), which is the "detective" skill of finding and fixing mistakes (called "bugs"). Every coder, even the top professionals, makes bugs. Learning to debug is learning to be a great problem-solver.

Finally, we'll put all of this logic together.


●  In Chapter 10, we will design a complete, new project from start to finish, using only our logic and our "pseudocode" (fake code) plan.

●  In Chapter 11, I'll show you how our "logic plans" translate directly into real code, using both block-based languages (like Scratch) and text-based languages (like Python).

●  In Chapter 12, we'll talk about your next steps as a young coder and how you can keep learning.


How to Use This Book

This is not a normal textbook. You don't need a computer to read it. In fact, I'd rather you didn't. All you need is your brain. A pencil and a piece of paper are helpful for planning out your own ideas, but they are not required.

This book is meant to be read from start to finish. Each chapter builds on the one before it.


●  Read it all: Don't skip around. The ideas in "Loops" won't make sense until you understand "Variables."

●  No Memorizing: Do not try to memorize definitions. The only way to learn logic is to understand it. Focus on the examples. Think, "Oh, that makes sense. A traffic light is a loop. A 'Game Over' screen is a condition."

●  Try the Thought Experiments: I will ask you to stop and think about a problem. Try it! Try to solve the logic puzzle in your head. There is no better way to learn.

●  Read the Takeaways: At the end of every chapter, there is a "Key Takeaway." This is the "one big idea" from that chapter, summarized in a simple sentence.

●  Be Curious: The best coders are the most curious people. They are always asking, "How does that work?" and "What would happen if I did... this?" This book is your guide to asking those questions.


You are not just a user of technology anymore. When you finish this book, you will be a creator of technology. You will look at your favorite video game and you won't just see a character on a screen. You will see the logic behind it. You'll see the IF statement that makes it jump and the variable that stores its score. You will have the "Coder Thinking" skills to design and plan any project you can imagine.

This is an exciting new skill to learn. It might feel a little strange at first, like learning to ride a bike. You will feel wobbly. You will make mistakes. That is part of the process. Be patient. Be curious. Be a problem-solver.

You can do this. Let's get started. Welcome to the world of coding.
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Chapter 1: What Is Coding?
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Hello, future coder! Welcome to the very first step on an amazing journey.

You’ve probably heard the word "coding" or "programming." You might picture someone typing strange-looking text on a computer screen, like in a movie. Or maybe you think of your favorite video games, the apps on your parents' phone, or the websites you visit for school.

Guess what? All of those things, the games, the apps, the websites, are built with code.

So, what is coding?

At its simplest, coding is the way we give instructions to computers.

That’s it. It’s not some secret, complicated thing only geniuses can do. It’s a way of talking to a computer in a language it understands, telling it exactly what to do, step by step.

Think of a computer or a smartphone as a very powerful, very obedient, but not-very-smart robot. It can do incredible things, like perform millions of calculations in a second or connect you with people across the world. But it can’t do anything until someone tells it how.

That someone is a coder. And that’s what you’re here to learn.

When you play a game and press a button to make your character jump, code is running in the background. A coder wrote an instruction that says, "When the 'jump' button is pressed, move the character's picture up, then move it back down."

When you watch a video on a website, a coder wrote instructions that say, "When the 'play' button is clicked, start showing this video file and playing its sound."

In this book, we’re not going to focus on typing a bunch of confusing commands. Instead, we’re going to learn the most important part of coding: the logic.

Logic is the "thinking" part. It’s how you figure out the plan before you write any code. It’s the skill of breaking down a big idea (like "I want to make a game") into tiny, simple steps that even a computer can follow.

Once you understand the logic, learning any coding language is so much easier.

Are you ready to learn how to think like a coder? Let's get started.

You're Already a 'Coder' (You Just Don't Know It Yet!)

Here’s a secret: you use coding logic all the time, every single day. The "code" you use is just in English, and the "computer" you're instructing is... well, you!

Anytime you follow a set of instructions, you are thinking like a programmer.

Example 1: Following a Recipe

Have you ever helped an adult make a sandwich or bake some cookies? A recipe is just like a computer program. It's an "algorithm" (a word we'll learn later), which is just a fancy name for a list of steps to finish a task.

A recipe for a simple sandwich might look like this:

	Get two slices of bread.

	Get the peanut butter jar.

	Get the jelly jar.

	Get a knife.

	Open the peanut butter jar.

	Use the knife to spread peanut butter on one slice of bread.

	Clean the knife.

	Open the jelly jar.

	Use the knife to spread jelly on the other slice of bread.

	Put the two slices of bread together.


These instructions are a program. You are the "computer" following them.

Now, what happens if you follow the steps in the wrong order? What if you tried to do step 10 (put the slices together) right after step 1 (get the bread)? You'd just have two plain slices of bread. That's not a sandwich.

What if you missed a step? What if you skipped step 6 and step 9? You'd still end up with two plain slices of bread.

In coding, the order of the instructions (called the "sequence") is very important. And you can't miss any steps.

Example 2: Brushing Your Teeth

This one is so simple you don't even think about it. But if you had to "program" a robot to brush its teeth, you couldn't just say, "Brush your teeth." The robot wouldn't understand.

You would have to break it down into tiny, tiny steps.

	Walk to the bathroom.

	Find the toothbrush.

	Pick up the toothbrush with your robot hand.

	Find the toothpaste.

	Pick up the toothpaste with your other robot hand.

	Unscrew the cap from the toothpaste.

	Put the cap on the counter.

	Move the toothpaste tube over the toothbrush bristles.

	Squeeze the tube gently for 2 seconds.

	Stop squeezing.

	Put the toothpaste tube on the counter.

	Put the cap back on the toothpaste.

	Open your robot mouth.

	Put the toothbrush in your mouth.

	Move the toothbrush back and forth for 20 seconds.

	...and so on.


That’s how computers think! They need everything spelled out for them. You already know how to do all these steps. Learning to code is just learning how to write them down clearly.

Example 3: Giving Directions

Imagine your friend is at your school's front door and wants to find your classroom. You couldn't just say, "Come to my classroom." They would be lost.

You have to give them clear, step-by-step instructions.

"Go through the main doors. Walk straight until you see the big staircase. Go up the stairs. At the top, turn right. Walk down the hallway. My room is the third door on the left, number 205."

That's a program! Each instruction is clear and in the correct order.

See? You’re already great at this. You break down big problems (like "make a sandwich" or "find my room") into small, easy steps. That is the number one skill of a coder.

How Computers 'Think' (Hint: They Don't!)

This is the biggest, most important idea in this entire book. If you understand this one thing, you'll be a fantastic coder.

Computers do not think. They do not understand. They do not have "common sense."

Computers are literal.

This means they do exactly what you tell them to do, even if it's silly or obviously wrong. They cannot guess what you meant to say.

Humans are the opposite. We are full of common sense. We use context and experience to figure out what people mean, even when they don't say it perfectly.

Let's do an experiment.

The "Get Me Water" Problem

Human Instruction:

If you ask your dad, "Dad, can you get me a glass of water, please?"

What does he do?

He probably walks to the kitchen, opens a cupboard, takes out a glass, goes to the sink or refrigerator, fills the glass with water (but not too full so it spills!), and brings it back to you.

He "understood" your request. But did he?

Your simple sentence, "Get me a glass of water," was missing tons of information.


●  What kitchen? (He knew which one.)

●  What cupboard? (He knew where the glasses are.)

●  What is a "glass"? (He knew.)

●  How do you "get" water? (He knew to use the tap.)

●  How much water? (He knew not to overflow it.)

●  What do you do after? (He knew to bring it to you.)


Your dad used his brain, his memory, and his common sense to fill in all the blanks.

Computer Instruction:

Now, imagine you said those exact same words, "Get me a glass of water, please," to a robot.

What would the robot do?

Nothing. It would just stand there. Or it might say, "ERROR. INSTRUCTION NOT CLEAR."

Why? Because it's literal. It would have questions:


●  "What is 'get'?"

●  "Define 'glass'."

●  "Specify location of 'water'."

●  "Specify 'me'."


To get this robot to bring you water, you would have to write a program, just like our "brushing teeth" example.

	START PROGRAM: GetWater

	Raise right arm.

	Move right arm 2 feet forward.

	Grasp doorknob.

	Rotate doorknob 45 degrees clockwise.

	Pull arm back 3 feet (this opens the door).

	Release doorknob.

	Walk forward 20 steps (this enters the kitchen).

	Turn left 90 degrees.

	Walk forward 5 steps (this is at the cupboard).

	...and on and on and on...


It would be hundreds of steps!

This is the biggest challenge and the most fun part of coding. You have to learn to turn big ideas ("I want the alien to shoot a laser") into tiny, exact, literal steps ("When the spacebar is pressed, create a red line at the alien's location, and move that red line 10 pixels up every 0.1 seconds").

Computers are not smart. They are just very, very fast at following instructions.

They are amazing tools. A computer can add two giant numbers (like 5,482,921 + 7,938,450) in a tiny fraction of a second. But it can only do it if a programmer first writes an instruction that tells it how to add.

You, the coder, are the smart one. You are the boss. The computer is just your very fast, very literal, very obedient helper.

So, What's a Programming Language?

If we can't talk to
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