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Introduction

One of the biggest obstacles in learning a programming language is learning the syntax of the language. Like
the grammar of a language, the syntax is the set of rules that defines the combinations of symbols that are
considered a correctly structured document or a fragment in that language.

Scratch removes this obstacle by using graphical blocks of code to represent programming commands.
Instead of typing commands (or mistyping them and creating syntax errors), with Scratch you drag, drop,
and snap graphical blocks of code. To create a program, or project as Scratch calls it, you simply snap those
blocks of code together into stacks, much like Lego bricks. As with Lego bricks, connectors on the blocks
suggest how they should be put together. With Scratch and its code blocks, you can control and mix graphics,
animations, music, and sound to create interactive stories, games, simulations, art, and animations. You can
even share your creations with others in the online community (more on this in a moment).

Block programming with Scratch is relatively easy, even for young children, and it’s a good way to enter
the world of programming. You can start by simply tinkering with the bricks, snapping them together in
different sequences and combinations to see what happens. Along the way, you are also learning important
computational concepts such as repeat loops, conditional statements, variables, lists, data types, events,
and processes. In fact, Scratch has been used to introduce these concepts to students of many different ages,
from elementary schools through universities. Creating with Scratch also encourages students to learn to
think creatively, work collaboratively, and reason systematically. After learning Scratch, you can more easily
transition to traditional text-based languages.

Why Was Scratch Created?

Developed by the MIT Media Lab’s Lifelong Kindergarten Group, Scratch was conceived as an educational
language that would make programming fun and accessible to a new generation. The researchers at the
Lifelong Kindergarten Group noticed that children learn specific tasks and skills at school, but rarely get the
opportunity to design things or learn about the process of designing things. Although many children know
how to browse, chat, and play games on their electronic devices, far fewer understand how to create new
devices, games, or applications. The Lifelong Kindergarten Group wanted to change this. They believed that
it was very important for all children, from all backgrounds, to grow up knowing how to design, create, and
express themselves. Inspired by how kindergarteners learn through a process of experimenting, creating,
designing, and exploring, the Lifelong Kindergarten Group extended this style of learning to programming in
general and Scratch in particular.

The Lifelong Kindergarten Group wanted to develop an approach to programming that would appeal
to people who had never imagined themselves as programmers. They wanted to make it easy for everyone,
of all ages, backgrounds, and interests, to program their own interactive stories, games, animations, and
simulations, and share their creations with one another. The primary goal of the Scratch initiative was not
to prepare people for careers as professional programmers but to nurture a new generation of creative,
systematic thinkers comfortable using programming to express their ideas. Programming supports
computational thinking, which helps you learn important problem-solving skills and design strategies that
are applicable to several aspects of life and work. When you learn to code in Scratch, you learn important
strategies for solving problems, designing projects, and communicating ideas.
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Three core design principles were established for Scratch:

e  More tinkerable. In Scratch, you can experiment and create by snapping blocks
together, mixing graphics, animations, photos, music, and sound.

e More meaningful. In Scratch, you can create different types of projects. You can
create stories, games, animations, and simulations, so people with widely varying
interests are all able to work on projects they care about. Scratch also makes it easy
for people to personalize their Scratch projects by importing photos and music clips,
recording voices, and creating graphics.

e More social than other programming environments. Released in May 2013,
Scratch 2.0 enables you to create projects online at the Scratch website
(scratch.mit.edu). The Scratch website lets you share your projects, get feedback,
look at other projects, modify them, and save them as your own. Online project
sharing has been an important part of the Scratch philosophy since 2007, and the
MIT Scratch Team works hard to foster a sense of community on the website, as
you'll learn in the next section.

The Scratch Website

More than just a place to find Scratch guides and tutorials, the Scratch website (scratch.mit.edu) is an
online community, where you can create Scratch projects, share, discuss, learn, get and give feedback,
and modify and save one another’s projects. The core audience on the site is between the ages of 8 and
16, although many adults participate as well. Everyone can use Scratch and learn from it, as well as learn
from each other in the online community. As “Scratchers” program and share interactive projects, they
learn important mathematical and computational concepts, as well as how to think creatively, reason
systematically, and work collaboratively. The ultimate goal is to develop a shared community and culture
around Scratch. Available in more than 40 languages, Scratch is now used in more than 150 countries, so
you're likely to encounter a diverse set of fellow Scratchers online.

How to Use Scratch

You can use Scratch either online at the Scratch website or you can download the language and create
projects offline on your own computer. You don’t have to create an account to use Scratch online, but if you
want to save and share your projects online, you will need one. Using Scratch online has the advantage that
you can save and share your Scratch projects more easily. If you create Scratch projects on your computer,
you then have to take the extra step of uploading them from your computer to the Scratch site to be able to
share them online.

This book assumes that you will be using Scratch online. To go to the Scratch website, type
scratch.mit.edu in your browser. The home page (see Figure I-1) displays several projects created by other
Scratch users from all around the world. You can click, open, and run them.
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for © secs
A

A creative leaming community with 11,568,614 projects shared

ABOUT SCRATCH | FOR EDUCATORS | FOR PARENTS

Featured Projects

e T lad B

Figure I-1. The Scratch website home page

You can start creating Scratch projects by clicking Create at the top of the screen. (If you haven’t yet
created an account and signed in, you'll not be able to save your project, though.) Clicking Explore opens a
page with more projects that you can explore. Clicking Help opens a page with lots of helpful resources for
Scratch, including step-by-step guides, Scratch cards with quick tips on common tasks, and video tutorials.

In order to save and share your Scratch projects online, you need to create an account and sign in. To
create an account, click Join Scratch at the top right of the Scratch site. In the window that opens, choose a
username and password, type them the appropriate fields, and then click Next (see Figure 1-2).

Join Scratch

Choose a Scratch
Username

Choose a Password

Confirm Password

3 4 = Next

Figure I-2. Create a Scratch username and password
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Tell the Scratch team a bit about yourself next. Select your birth month and year, gender, and country.
Click Next (see Figure I-3).

Join Scratch

o~ e

Your responses to these questions will be kept privat

Why do we ask for this info (g}

(q1]

Birth Month and Year  -Month- [V] - Year-[V]
Gender OMale OFemale O

Country - Country - v

Ol 4 = Next

Figure I-3. Provide some details about yourself
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The next step is to provide your contact information. Type your email address in both fields, and then
click Next (see Figure 1-4).

Join Scratch X

B e i sy e minasll arddres s ol s ain a2l - ! [ - -
Enter your email address and we will send you an email to

confirm your account

Email address

Confirm email address

&= Next

[ u

Figure I-4. Enter your email address

xxiii



INTRODUCTION

That’s all there is to it. Your account has been created and you're automatically logged in. Click OK Lets
Go! to start working with Scratch for the first time (see Figure I-5).

Join Scratch

You're now logged in! You can start exploring and creating
projects

If you want to share and comment, simply click the link in the
email we sent you atf -

Wrong email? Change your email address in Account Settings.

Having problems? Please give us feedback

O =

FigureI-5. Click OK Lets Go! to start creating with Scratch

About This Book

Following the Scratch philosophy of learning through experimentation, Scratch by Example introduces
Scratch and programing through fun and simple example scripts that you can build, adapt, and reuse. From
movement to sound to advanced interaction with users, web cams, and other scripts, each chapter focuses
on a core concept. After a short discussion of the blocks you'll be using, you'll dive into creating example
scripts. These start short and simple, but before long, you'll be building complete stories and even games.

Although Scratch by Example is intended for complete beginners to the world of programming and
Scratch, by the time you complete this book, you will...

e  Have a thorough understanding of the Scratch interface.
e Beable to create a variety of Scratch projects.

e Have a solid foundation upon which you can build further and create advanced
Scratch projects in the future.

¢ Understand universal programming concepts that will help you learn complex
languages more easily.

Are you ready to get started? Okay, let’s go!
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CHAPTER 1

Getting to Know the
Scratch Interface

Scratch is a programming language based on graphical code blocks. Each block represents a different
programming command, and you snap together the blocks to create a program, which Scratch calls projects.
Alot like snapping together Legos, it’s an easy and fun way to get introduced to the world of computer
programming.

In this chapter, you will learn about the Scratch interface, which is where you create and run Scratch
projects. Before you start creating programs, you need to learn your way around the various sections of the
Scratch interface.

Getting Started

To access the interface and start creating Scratch projects, you can simply go to scratch.mit.edu and click
Create at the Scratch site main menu bar at the top of the website (see Figure 1-1). If you want to save and
share your projects, though, you first need to log in with your username and password. (For instructions on
registering at the Scratch site and creating an account, see the Introduction.) After logging in, click Create.
You will be redirected to the Scratch interface, where you can start creating Scratch projects.

- Create  Expiore  Discuss  About  Help @ Search = /M
Figure 1-1. Scratch site main menu bar

The Scratch interface (see Figure 1-2) consists of the following areas:
Stage: This is where your project gets displayed when it’s active.

Sprites pane: This is where you add sprites, the objects that perform actions in
your script, and display their properties.

Backdrops pane: This is where you add a backdrop, which is similar to a
background and is displayed in the stage area.

© Eduardo A. Vlieg 2016 3
E. A. Vlieg, Scratch by Example, DOI 10.1007/978-1-4842-1946-1_1
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Tabs area: Here, you find three tabs: Scripts, Costumes, and Sounds. The Scripts
tab contains the block palette, which is where you'll find the various categories
of blocks of code and the code blocks themselves. The Costumes tab displays the
costumes, or alternate appearances, of the selected sprite. A sprite can have one
or multiple costumes. The Sounds tab displays the sounds you can apply to your
Scratch project.

Scripts area: This is the area that you drag the blocks of code to and snap them
together to create scripts—and eventually your project.

Backpack: This is a section where you save objects that you can use later in
other projects. The objects can be costumes, sprites, backdrops, sounds, blocks
of code, and scripts. You can drag and drop these objects into the backpack and
later drag and drop them from the backpack to reuse in other Scratch projects.

Menu bar: This is where important overall controls, like Save, Revert, and New,
are located.

Tool bar: Here you'll find five icons that represent important functions that you
can use in Scratch.

Now let’s take a closer look at each area.

Menu bar Toolbar Blocks palette

Scripts area

a/aa

Backdrops pane Backpack

Figure 1-2. The Scratch interface

Stage

Just like a theater’s stage, the stage (see Figure 1-3) in the Scratch interface is where you see all of a program’s
action happen. Programs are called projects in Scratch. A project (program) consists of one or multiple
scripts, which you create by combining code blocks. When you run a project or activate a script, the result is
displayed in the stage. The dimensions of the stage are 480 pixels wide in the horizontal direction, or X axis,
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and 360 pixels high in the vertical direction, or Y axis. When you want to indicate an exact position on the
stage, you use a pair of X and Y values, or coordinates, similar to how you'd plot a point on a graph. (For a
more detailed explanation of Scratch’s coordinate system, see Chapter 3.)

= [Untitled-17 = )

2441 byviiege (unshared)

X. 240 Y. 180

Figure 1-3. The Stage

The top of the stage provides some useful controls and information about the Scratch project. For
example, the text area at the top of the stage area is where the name of the project is displayed. By default,
Scratch names each new project Untitled- followed by a number. You can click in the text field to change
the default name to something more memorable. Underneath the name of the project, the username of the
person that is logged in is displayed, as well as a reminder of whether the project is shared or not. Clicking
the green flag in the upper-right corner of the stage area can activate (trigger) a script that includes a
corresponding green flag code block. Clicking the red octagon in the upper-right corner of the stage area will
stop all the scripts in a project from running. You can also view the stage area in full-screen mode by clicking
the blue square in the upper-left corner of the stage.

Sprites Pane

The Sprites pane (see Figure 1-4) is where Scratch displays thumbnails of the sprites that are being used in
the current project. Sprites are objects that perform actions in a project. These actions are determined by the
scripts that you create. The scripts tell the sprites what to do and what actions to perform. (More information
about sprites can be found in Chapter 2.) The cat sprite called Spritel always appears by default when you
create a new project.


http://dx.doi.org/10.1007/978-1-4842-1946-1_3
http://dx.doi.org/10.1007/978-1-4842-1946-1_2
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Sprites New sprite: '@ / & €3

Figure 1-4. The Sprites pane

To add a new sprite to a Scratch project, you use the icons in the top-right corner of the pane. Click the

leftmost icon (the one that looks like a character "= ) to choose a sprite from the library. To draw a new

sprite, click the paintbrush icon. The file folder icon enables you to import a sprite from a file, while the
camera icon enables you to import an image from a webcam as a sprite.

Backdrops Pane

The Backdrops pane (see Figure 1-5) is where Scratch displays a thumbnail of the current backdrop that is being
used in your project. A backdrop is the background that appears behind your sprite in the stage, and every
project has at least one. You can keep track of the backdrops used in a project with the Backdrops pane, which is
to the left of the Sprites pane. Backdrops are explained more extensively in the next chapter of this book.

Stage
1 backdrop

New badudrop:

a/an
Figure 1-5. The Backdrops pane

The white backdrop always appears by default when you create a new project. If you click the white
thumbnail in the Backdrops pane (see Figure 1-5), the Costumes tab changes to the Backdrops tab. This
tab shows all the backdrops that are being used in the project. The difference between the Backdrops pane
and Backdrops tab is that the Backdrops pane shows the thumbnail of the current backdrop displayed in the
stage and the Backdrops tab shows all the backdrops that are used in a Scratch project. At the bottom of the
Backdrops pane, there are four icons for adding a new backdrop. Click the landscape scene icon to choose a
backdrop from the library, the paintbrush icon to draw a backdrop, the file folder to import one from a file,
or the camera icon to import one from a webcam.
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Block Palette

The block palette (see Figure 1-6) is where you find the different categories of code blocks. You drag and
drop these code blocks to the scripts area and snap them together to create scripts.

Scripts Costumes Sounds

. Events

I Control

l Sensing

l Operators
I More Blocks

] 7 ]
0 0w
By WU O
v g e~ -
w — T

a w

move m steps
turn (0 m degrees
turn ¥) €D degrees

point in direction

point towards

go to x: O v: O
go to mouse-pointer

gHeOser_s to x:oy:o

rs

change x by
set x to 0

change y by

setvtoo

Figure 1-6. The block palette
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The block palette contains ten categories of code blocks. Each category has its own color, so whenever
you see blue blocks, for instance, you know they deal with motion. These are the categories:

Motion blocks: These blocks control the movement of the sprite. You'll learn
how to use motion blocks in Chapter 3.

Looks blocks: This category includes several blocks of code that can be used

to modify the appearance of a sprite. With these blocks, you can apply graphic
effects to the sprite, change the color of the sprite, or change the size of the sprite.
More about this category can be found in Chapter 5.

Sound blocks: These blocks add and control sound in your Scratch project. More
about this category can be found in Chapter 6.

Pen blocks: These blocks control the pen, which you can use to draw on the
stage. You'll learn more about this category in Chapter 4.

Data blocks: These blocks can hold values, either a number or a name, and be
used to create variables to temporarily hold information needed in your project.
Some data blocks enable you to create lists; these blocks contain more than one
value. You'll learn more about this category in Chapters 8 and 9.

Event blocks: These blocks control when and how the scripts are activated. With
these, you can control whether a script starts running when the user clicks the
green flag or a sprite. You'll learn more about these blocks in Chapter 11.

Control blocks: These blocks control how the scripts run. For example, you can
pause the script for a specified amount of time or you can repeat a sequence of
blocks a specified number of times. More about this category can be found in
Chapter 7.

Sensing blocks: These blocks are used if you need to detect things in your
scripts. Some of these blocks also allow interaction with a webcam or interaction
with the user. You'll learn more about these blocks in Chapters 7 and 10.

Operators blocks: These blocks perform math functions, such as adding,
subtracting, and dividing numbers. You can also perform operations on strings of
characters, such as comparing them and adding multiple sentences or words to
create a new sentence. More about these blocks can be found in Chapter 7.

More blocks: In this section of the block palette, you can create your own code
blocks or add extensions so that Scratch can interact with the PicoBoard or
Lego WeDo. PicoBoard is a piece of hardware with sensors that enable Scratch
projects to interact with the outside world. For example, the sound sensor on
the PicoBoard can activate a script when it senses a certain level of noise. Lego
WeDo is a Lego system consisting of sensors and motors. Using Scratch, you can
use the Lego WeDo sensors to activate the Lego WeDo motors. You'll learn more
about these blocks in Chapter 12.


http://dx.doi.org/10.1007/978-1-4842-1946-1_3
http://dx.doi.org/10.1007/978-1-4842-1946-1_5
http://dx.doi.org/10.1007/978-1-4842-1946-1_6
http://dx.doi.org/10.1007/978-1-4842-1946-1_4
http://dx.doi.org/10.1007/978-1-4842-1946-1_8
http://dx.doi.org/10.1007/978-1-4842-1946-1_9
http://dx.doi.org/10.1007/978-1-4842-1946-1_11
http://dx.doi.org/10.1007/978-1-4842-1946-1_7
http://dx.doi.org/10.1007/978-1-4842-1946-1_7
http://dx.doi.org/10.1007/978-1-4842-1946-1_10
http://dx.doi.org/10.1007/978-1-4842-1946-1_7
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Scripts Area

The scripts area (see Figure 1-7) is where you snap together the various blocks of code to create the scripts
for your project. You can have just one script in the scripts area, but you can also create multiple scripts in
this area at once.

Figure 1-7. The scripts area

The upper-right corner of the scripts area displays the selected sprite with the X and Y coordinates of
the sprite’s current location on the stage. In the scripts area’s bottom-right corner are three icons. You can
click the plus icon to increase the size of the displayed script or block of code. You click the minus icon to
decrease it. Clicking the equals sign resets the script or block of code to its original location and size.
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Backpack

You can find the backpack (see Figure 1-8) beneath the scripts area and block palette. Just like a real
backpack, it’s handy for storing things. Specifically, you can use it to save scripts, sprites, and other items that
you want to reuse later in other projects.

Backpack A

Figure 1-8. Collapsed backpack

The backpack is collapsible. If you click the triangle icon (see Figure 1-8), the backpack will open
and show what'’s saved in it. Or you can save items by dragging and dropping them into the backpack (see
Figure 1-9). So if you are not using the backpack, you can collapse it. Collapsing the backpack closes it so that
it will not take up too much space.

Backpack

By =

Figure 1-9. The backpack with contents

Menu Bar

As in any program or website, the menu bar (see Figure 1-10) offers easy access to basic but important
controls. For instance, from the File menu, you can create a new project (New), save a project (Save now),
revert to the last saved version of an open project (Revert), upload a project to the Scratch website, and
download a project from the Scratch website to your computer. If your changes to a script don’t go as
planned, Revert enables you to undo all the changes that you've made since opening the project. When you
upload a project using the File menu, it will be saved in the My Stuff section. Downloaded files end with the
.sb2 file extension.

Figure 1-10. The menu bar

The Edit menu offers the choices Undelete and Small stage layout. If you just deleted a block of code
by mistake, choose Edit » Undelete to get it back. Choose Edit » Small stage layout to make the stage
smaller and the scripts area larger.

From the menu bar, you can also find help on using Scratch and more information about Scratch. Click
Tips to open a new window (to the right of the scripts area) that contains several how-to guides and Scratch
tutorials. Click About to learn more about Scratch, such as the support and funding for Scratch, who uses
Scratch, Scratch in schools, and research on how people use Scratch.

10
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Tool Bar

The five icons in the tool bar (see Figure 1-11) offer one-click access to some useful functions.

‘ A wy
' AN
Figure 1-11. The tool bar

(¢
On the far left of the tool bar, the Duplicate icon %_b? looks like a stamp and lets you make an exact copy of
a sprite, costume, backdrop, block of code, or complete script. Click the icon to change the cursor into a stamp
icon, and then click the ob]ect that you want to duplicate (the sprite or block of code) to make the duplicate.

Next is the Delete icon | '5.; " Click it to change the cursor to a pair of scissors, and then click the object
that you want to delete.

The next two icons, Grow ii'f and Shrink | éé& increase or decrease, respectively, the size of the

object. Again, click the appropriate icon, and then click the Ob.-_ECE that you need to be larger or smaller.

The question mark at the far right is the Block help icon Q If you want to know more about a certain
code block or any section of the Scratch interface, click the Block help icon, and then the block that you
want to know more about. A window will open to the right of the scripts area with more information about
the object that you selected.

Other Important Sections

Finally, the top-right corner of the Scratch interface contains a few more useful buttons and icons. In the

top-right corner above the scripts area (see Figure 1-12), for example, the Share button lets you
share your project with the Scratch community, so other members of the community can see iour projects,

modify them, and leave comments. The S on the folder to the left of your username is an icon for the

My Stuff area. If you click it, it will take you to the link where all of your projects are saved.

£D GRS

Figure 1-12. Scratch interface top-right corner

In the top-left corner above the stage (see Figure 1-13), clicking the word Scratch will take you back
to the Scratch home page (scratch.mit.edu), while clicking the globe icon will enable you to change the
language of the Scratch interface (see Figure 1-14).

;‘_—_‘—__

Figure 1-13. Scratch interface top-left corner
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FileYy EditYy Tips
English
Aragonés
Asturianu
Bahasa Indonesia
Bahasa Melayu

Catala

Cesky

Cymraeg

Dansk

Figure 1-14. Language selector

Summary

The features and concepts explained in this chapter will become clearer in the next chapters, when you start
working with Scratch to create scripts and projects. What you have learned in this chapter is very important,
because you will use it every time that you create a script or project. This chapter taught you about the
different sections of the Scratch interface. You learned about the following:

e  Stage

e  Sprites pane

e  Backdrops pane

e  Tabs area: Scripts tab (block palette), Costumes/Backdrops tab, Sounds tab
e  Scripts area

e  Backpack

e  Menubar

e Tool bar

The next chapter will teach you about two important topics: sprites and backdrops. After that, you will
have gathered all the required basic Scratch knowledge, so that you can start creating some projects.

12



CHAPTER 2

Meet the Cat

After Chapter 1, you should feel comfortable navigating the Scratch interface. In this chapter, you'll use that
interface to look more closely at sprites and backdrops. Sprites and backdrops are two important types of
objects that can perform actions in a project. They follow the instructions that you provide when you snap
together the code blocks into a script. Backdrops also function as the background of the stage area. In the
sections that follow, you will learn how to add a sprite and a backdrop from the Scratch library. You will also
learn how to create your own sprite and backdrop.

Sprites

Sprites are objects that perform actions in a project. An action can be, for example, making the sprite move
or making a sound. Just like a movie script tells an actor what to say and where to move, the scripts you
create tell the sprites what to do and what actions to perform. When you create a project, one of your first
steps will be to choose your sprite from the Sprites pane. With the help of the Costumes tab and the Sprites
info pane, you can easily change your sprite’s appearance and keep track of its movements and more as
you work on your project. This section not only introduces these key controls, but also provides some basic
example scripts to get you started.

Sprites Pane

Located below the stage area, the Sprites pane is where you select, paint, import, and manipulate
sprites (see Figure 2-1). The Sprites pane also provides a thumbnail view of all the sprites that are being
used in the project.

Sprites New sprite: @& / &l ¥

Figure 2-1. The Sprites pane
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The default sprite that appears every time that you create a new project is the cat sprite named Spritel.
As shown in Figure 2-2, you can add a new sprite by...

e  Choosing a new sprite from the library
e  Painting a new sprite
e Uploading a sprite from a file

e  Taking a picture with your webcam and using that picture as a sprite

Upload sprite from file
Choose sprite from library

\‘
New sprite: & / &Z [0
P >~

. ’ New sprite from camera
Paint new sprite P

Figure 2-2. New sprite

Costumes

In Scratch, you can change the look of a sprite by using costumes. A costume is an alternate appearance
of a sprite. Using multiple costumes or alternate appearances of a sprite gives the sprite the illusion of
movement.

To see how you can change the look of a sprite by using costumes, let’s create a new project. First, go to
the Scratch website (scratch.mit.edu) and click Sign in at the top right of the screen. Enter your username
and password, and then click the Sign in button to log in to the website. Click Create at the top left of the
screen to start a new project. The project is immediately saved in the My Stuff section. If you'd like to change
the title of your project to something other than the default (Untitled- followed by a number), click in the
title field, type a new name, and press the Enter key.

By default, the project uses the Spritel cat in the Sprites pane. Let’s try to change the way that the cat
looks. To do so, you'll use the Costumes tab. First, select the thumbnail view of the sprite in the Sprites pane,
and then click the Costumes tab (see Figure 2-3). The tab displays the cat’s two costume choices: costumel
and costume2. Click costume2. Notice that the thumbnail view and the stage now show the costume2
version of the cat.

14
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QEPREE © riev Eatv Tips Avout 3+ 3%
T |Untitled-20 Scripts Costumes Sounds
(U ~e
w442 byvliege (unshared)
New costume:
4+ !costume‘l
¢/

X 240 ¥y 29 4

New sprite: '@ / & D

Stage
1 backdrop

New backdrop:

a/ e

Figure 2-3. The Costumes tab

Not all, but many sprites consist of more than one costume. You can always check how many costumes
a sprite has, see what they look like, and change a sprite’s costume by going to the Costumes tab. When you
select a costume in the Costumes tab, the thumbnail view in the Sprites pane changes to that costume.

Sprites Info Pane

To learn more information about a sprite in the Sprites pane, click the white letter i in the blue circle on the
sprite’s thumbnail (see Figure 2-4). The Sprites info pane will open to display some properties of the selected
sprite (see Figure 2-5). For example, the Sprites info pane shows you the name of the selected sprite. Click in
the name field to type a new name for your sprite, if you like. The pane also shows you the current position of
the sprite in terms of its X and Y coordinates and the direction that the sprite is pointing in terms of degrees.
In Figure 2-5, the cat sprite’s direction is 90 degrees, which means the sprite is pointing to the right. To
change a sprite’s direction, click the blue line in the circle and drag it around the circle. Give it a try. Watch
the direction of the sprite change in the stage area. You'll learn more about the rotation style in upcoming
chapters, but basically, it controls which directions the sprite can face; selecting the two-sided arrow, for
example, means that the sprite can only face left or right. When show is selected, the sprite is shown in the
stage area. If you deselect show, the sprite will disappear from the stage area. Try it.
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Figure 2-4. The Sprites info pane

Sprites New sprite: ‘& / &=l BB

[Spmm

40

X: -3 Y- direction: 90° -

rotation style: 0 — °

can drag in player: ®

show: BF
Figure 2-5. The Sprites info pane properties

Example 2-1: Playing with the Tool Bar Icons
In Chapter 1, you learned about the four tool bar icons above the ﬁe: Duplicate, Delete, Grow, and Shrink.

In this example, you will try them. First, click the Duplicate icon (the one that looks like a stamp), and
notice how your cursor changes to the Duplicate icon image (see Figure 2-6). Click the cat sprite to create an
exact copy of that sprite.
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GEPRIE © rlev Edity Tips About & [SECERE

gl |Untitled-16 Scripts
m |
l?«'s‘ by vliege (unshared) F .

Figure 2-6. Duplicate sprites with the Duplicate icon

Next, delete the copy of the sprite that was created. Drag the coii that you just created so that the

original sprite and its copy are side by side. Click the Delete icon (it looks like a pair of scissors), and
notice that your cursor changes to a pair of scissors (see Figure 2-7). Click one of the sprites to delete it.
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GRS © rlev Edity Tips About &+ -+ X K
) [Untitied-16 ~ @

w441  byvliege (unshared)

Y

X 114 ¥ 122

Figure 2-7. Delete sprites with the Delete icon

To change the size of your sirite, use the Grow and Shrink icons in the tool bar. Click either the Grow

icon m or the Shrink icon . Then, after the cursor changes to match the icon that you chose, click the
sprite that you want to be larger or smaller. To see how much Grow increases or Shrink decreases a sprite’s

» @ code block in the Looks block category. Go to the Scripts tab, click the
Looks category in the block palette, and then select the v block. A size-reporting window opens on
the stage and displays the sprite’s current size (see Figure 2-8) as a percentage of its original size. The default
size is 100, which is 100%. I clicked the Grow icon for the example cat, and it is now at 105% its default size.

size, you can check the

18
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' Spritet: size I |

Figure 2-8. Increase sprite size with the Grow icon

Use the Grow or Shrink icons to increase or decrease the size of the sprite again, and notice how the
number changes in the size-reporting window.

Example 2-2: Adding a New Sprite

In this example, you will add a new sprite from the library. Click the o' icon to open the Sprite
Library window (see Figure 2-9). Make sure that underneath Category and Type, you have All selected.
Click once on the sprite called Adrian. Notice that when you select a sprite, underneath that sprite’s
name, Scratch displays the number of costumes the sprite has. For example, Adrian has three costumes
(see Figure 2-10).
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Sprite Library

Figure 2-9. The Sprite Library

2

Adrian
Costumes: 3

Figure 2-10. Adrian sprite

Click the OK button at the bottom-right corner of the Sprite Library to add the sprite named Adrian to
your project. If you have other sprites in your project, please delete them by using the Delete icon in the tool
bar so that your stage has only the Adrian sprite in it. Click the Costumes tab to see the three costumes that
belong to the Adrian sprite (see Figure 2-11). Select any one of the costumes; not only does the appearance
of the sprite change on the stage, the thumbnail view of the sprite in the Sprites pane changes to the current
costume as well.
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Choose costume from library |
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)
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171x130

X. 240 Y. 144 4

Sprites New sprite: ‘& / &l 32

Stage
1 backdrop

Figure 2-11. Adrian’s costumes

Using the Costumes tab is only one way to change a sprite’s costume. You can also use a single block of
code, as you'll see in the next example.

Example 2-3: Changing Costumes

In this example, you will learn how to make the sprite change costumes. Select the thumbnail view of the

sprite in the Sprites pane. Click the Scripts tab, select the Looks category, drag the m block,

and drop it into the scripts area. Click the block in the scripts area. See how the costume changes in the stage
and the thumbnail views? The faster you click the block of code, the faster the costume changes. This gives

the illusion of movement to the sprite. Select the P m block in the Looks category. Don’t drag
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and drop it, just select it. This block reports the sprite’s current costume number. A reporting window
appears on the stage, showing the current costume number (see Figure 2-12) of the sprite. Notice how it

changes every time you click the block.

| Adrian: costume # [EW® |

Figure 2-12. The costume # reporting window

switch costume to adrian-c
Another block of code changes the sprite’s costumes. The block

has a pull-down menu from which you can choose a specific costume name. Give it a try. Click the pull-
down menu to the right of the block and select the costume that you want to change to. Click the block of
code to activate it—and watch the costume change.

Example 4: Make the Sprite Dance

In this example, you will learn how to change the costumes of a sprite so that the sprite looks as if it's

dancing. Let’s start with a blank stage. Deselect the = m block of code to remove it. Use the

Delete tool bar icon . to delete the sprite that you have on the stage. Now, click the 6 iconto add a
new sprite from the library. Choose the sprite named 1080 Hip-Hop (see Figure 2-13) and click OK to add it
to the stage. This sprite has 13 costumes.
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1080 Hip-Hop

Costumes: 13

Figure 2-13. 1080 Hip-Hop sprite

Click as fast as you can on the m block in the Looks category. You don’t need to drag

and drop the block to the scripts area. Watch how the sprite dances hip-hop on the stage. In the next
chapters, you will learn other ways to make the sprite dance or change costume without having to click the

block every time.

Example 2-4: Hide and Show

You can make sprites appear and disappear on the stage using code blocks in the Looks blocks category, as
well as tool bar icons. Try it out. Make sure that the thumbnail view of the sprite is selected, and then click

the m block to remove the sprite from the stage. To make it come back, click the m block. The sprite
reappears again on the stage.

Example 2-5: Painting a New Sprite
You can design your own sprite as well. This example will teach you how to create your own sprite. To do

this, from the File menu, choose New to start with a clean stage and a new project. Delete the default cat

sprite. In the Sprites pane, click the / icon to paint a new sprite.
Notice the new paint area that opens to the right of the block palette. Also notice the new costume and
new sprite thumbnail (see Figure 2-14).
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Figure 2-14. The paint editor

For this example, just try a simple shape. Later, you can draw whatever character or object that you

want. Select the ellipse icon . At the bottom of the paint area, make sure that you have the outline
ellipse selected, not the solid ellipse (see Figure 2-15). Choose the black color from the color palette (see
Figure 2-16). The outline of the circle we're going to draw will be black. Move your cursor to the right, and
then draw the black outline of a circle in the paint area by holding your left mouse button and dragging the

cursor (see Figure 2-17). If you make a mistake, you can always undo by clicking the undo icon at the
top of the paint area.

Figure 2-15. Ellipse

Figure 2-16. The color palette
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[costume o o ear Add | Import = oo g" ==

-Eee =000 /&

Figure 2-17. Draw a circle with the Ellipse icon

To center the circle, click the _+_ icon in the top-right corner of the paint area. A vertical and a
horizontal line appear in the paint area (see Figure 2-18). Drag these lines to the center of the circle and let
go. The circle will be positioned in the middle of the paint area.

[costumet e )i Clear | Add | Import " plollSe

i
N

FEQQ =010 %

Figure 2-18. Set the circle’s center
25



CHAPTER 2 © MEET THE CAT

Next, fill the circle with the color yellow. Select yellow from the color palette and click the fill with color

icon & . At the bottom of the paint area, select the solid color icon (see Figure 2-19). Click in the center of
the circle to fill the circle with the yellow color (see Figure 2-20).

.
- B

Figure 2-19. Select color

[costumet H ™ Clear | Add || Import 1 oo & +

S o T I RPZRN

D = | | Il 7/ \ Q=Q
J g5 100%

- n EE..:EE Bitmap Mode
ﬁ HE EOEEE Convert to vector

Figure 2-20. Fill with color

Let’s give our circle a face using the Line icon \ . Select the black color before painting. Click the Line
icon and click in the circle. Next, hold down your left mouse button and drag to draw the line. Add a few
more lines to make your sprite look like what’s shown in Figure 2-21.
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Figure 2-21. Create a face with the Line tool

After you create the sprite, it is saved automatically in the specific project that it was created in. Its
costume is also saved. If you want to use the sprite in other projects, you need to drag it to the backpack and
save it there.

Backdrops

A backdrop is the background of the stage area. By default, the background of the stage area is a white
background, but this can be changed. Scripts can also instruct backdrops to perform actions like clearing the
stage area or changing to another backdrop, but only the sprites can move.

Backdrops Pane

A backdrop is the background that appears behind your sprite on the stage, and every project has at least
one. You can keep track of the backdrops used in a project with the Backdrops pane, which is to the left of
the Sprites pane. As you can see in Figure 2-22, the Backdrops pane displays a thumbnail view of the current
backdrop (in this case, the default backdrop is all white) with the name (Stage in this example) underneath
it. Below this, the pane also states the number of backdrops that are used in your project.
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Stage

1 backdrop

New backdrop

-/
Figure 2-22. The Backdrops pane

The same way that you can add new sprites to a project, you can add new backdrops. Simply click one of
the icons in the New backdrop section of the Backdrops pane. Starting from the left, the icons enable you to
do the following:

e  Choose a new backdrop from the library

e  Paint a new backdrop

e  Upload a backdrop from a file

e  Take a picture with your webcam and use that picture as a backdrop

If you want to see thumbnails of all the backdrops used in a project, click the thumbnail view of the
current backdrop in the Backdrops pane. Scratch will replace the Costumes tab with the Backdrops tab,
which displays thumbnails of all the backdrops that are in your project.

With the thumbnail view of the current backdrop selected, now click the Scripts tab. Notice that the
available blocks of code change. The blocks of code that are available for use are dependent on which
thumbnail view is selected: either a sprite or a backdrop thumbnail. For example, if you click the Motion
category with a backdrop selected, no blocks of code will be available, because backdrops don’t move. To get
an idea of what you can do with backdrops, try the following examples.

Example 2-5: Adding a New Backdrop

Sometimes you want more than a plain white background for your sprite, so let’s practice choosing and
adding a backdrop. First, from the File menu, choose New to start a new project with a clean stage.
Adding a new backdrop is basically the same as adding a new sprite. In the Backdrops pane, click the

“ icon to choose a backdrop from the library. When the Backdrop Library (see Figure 2-23) opens, select

the beach malibu backdrop and click OK. Now the background of your stage area changes to the beach
malibu backdrop, and the thumbnail view in the Backdrops pane changes to reflect this. Notice that Scratch
replaces the Costumes tab with the Backdrops tab, which you see now lists two backdrops: the default white
backdrop and the new that one you just added (see Figure 2-24).
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Figure 2-23. The Backdrop Library
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Figure 2-24. The beach malibu backdrop

29



CHAPTER 2 © MEET THE CAT

Example 2-6: Changing Backdrops

You can also use code blocks to change backdrops and learn more about the current backdrop. Select the
thumbnail view in the Backdrops pane. Click the Scripts tab and within it click the Looks category to see the
code blocks that apply to backdrops. Notice that you have a lot fewer blocks of code compared with when

you had the sprite thumbnail view selected. Click the block. Continuing to click the block

will step through all the backdrops in your Backdrops pane. After the last backdrop, the first backdrop is
displayed again. Notice how the backdrop changes on the stage and that the thumbnail view in the
Backdrops pane changes to the current backdrop. As for the sprites, you can also change directly to a specific

switch backdrop to beach malibu
backdrop by name with the block. Use the block’s pull-down menu to

select the backdrop that you want on the stage, and then click the block to change the backdrop.
Asyou can see in Figure 2-24, each backdrop listed in the Backdrops pane also has a number assigned
to it. To help you keep track of which one is the current backdrop, you can set a reporter block to appear on

the stage and show the current backdrop number. In the Looks category, select the B block.

Asyou can see in Figure 2-25, a window appears on the stage, displaying the current backdrop’s number.

Click the block to see the number change.

' backdrop # EEW® |

Figure 2-25. Backdrop # reporter

You can use another reporter block to display the current backdrop’s name. In the Looks category,

backdrop name
select the R . block to add a second reporter window to the stage, as shown in

Figure 2-26.
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Figure 2-26. Backdrop name reporter

Example 2-7: Painting a New Backdrop

You can also paint a new backdrop, just as you can draw your own sprites. In the Backdrops pane, click the

/

BEPBE S e Eatv Tps About

gt [Untitled-17 Seripts | Backarops | Sounas
m F
Lt byvisge (unshared) | ]

paintbrush icon

to open the paint editor area for the backdrop (see Figure 2-27).
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Figure 2-27. The backdrop paint editor
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Let’s paint a house. Choose black from the color palette and then click the Rectangle icon ™ _In the

paint area, hold the left mouse button as you drag to paint a square (see Figure 2-28).

Figure 2-28. Square

Next, click the Line icon o . Starting at an upper corner of your rectangle, click and drag to draw the
roof of the house (see Figure 2-29).

fb:—:r; kdrop2 Il Clear Add | Import

FEQ e =01\

Figure 2-29. Add a roof with the Line tool
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Next, use the Rectangle icon to add a door and windows to the house, as shown in Figure 2-30.

[ backdrop2 n o Clear | Add || Import

FEe ool &

Figure 2-30. House

Now add some color to the house. Choose a color from the palette, click the Fill with color icon
and then click in the roof to color it (see Figure 2-31). Use the same method to color the house (see
Figure 2-32) and then the windows (see Figure 2-33).

&

’
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Figure 2-31. Color the roof
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Figure 2-32. Color the house
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Figure 2-33. Color the windows

The house is now completed, and more importantly, you have painted a new backdrop. It shows
up in the Backdrops tab and as the thumbnail view of the current backdrop in the Backdrops pane
(see Figure 2-34). This new backdrop is also saved automatically in this project.
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Figure 2-34. The finished house backdrop

Summary

In this chapter, you learned about two very important objects in Scratch: sprites and backdrops. From the
scripts you create, sprites receive instructions telling them what to do. The backdrop, which is the background
that is displayed on the stage, can also receive instructions from scripts, but only sprites can move.

There are many ways to add a sprite to a project. You can select a sprite from the Scratch library, for
example, or you can create one yourself by painting it. A sprite consists of one or multiple costumes, which
are alternate appearances of the sprite. Sequentially displaying these alternate appearances can give a sprite
the illusion of movement.

Just as you can with sprites, you can add a backdrop to the stage in several ways, including selecting one
from the Scratch library or painting one yourself. After learning about the interface, sprites, and backdrops,
you now have the basic knowledge you need to start creating Scratch scripts, which is exactly what you'll do
in the next chapter!

Exercises

1. Add anew sprite called Avery Walking from the library. Delete any other sprite
on the stage. Only the new sprite should show on the stage.

2. Addanew backdrop called bedroom1 from the library.
The answers to the exercises are available in Chapter 13.
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CHAPTER 3

Make the Cat Move

This is the chapter that you've been waiting for. After reading the previous chapters, you now have all the
background required to start programming in Scratch. In this chapter, you will learn about the blocks of code
and how to use them to create scripts. You will also learn where to create scripts and where to run them.

The focus of this chapter is specifically on the Motion category of code blocks. The blocks in this category
instruct the sprite to move in various ways, and you'll learn how these blocks operate and how you can use
them. Get ready, because you will start creating scripts in the second half of the chapter.

The Stage

You can think of the code blocks that you combine into a script as a series of instructions that tell your sprite
what to do, as well as when and where to do it. To help you identify the point on the stage that your sprite
currently occupies and specify exactly where to move it, Scratch uses a two-dimensional coordinate plane.
To understand what that means, imagine the stage like a piece of graph paper with an X axis (a horizontal
line) and a Y axis (a vertical line) crossing in the middle (see Figure 3-1). You can specify a location on the
stage just like you'd plot a point on a graph, because every location on the stage is defined by a pair of X and
Y positions, or coordinates. The X and Y axis cross, or intersect, in the middle of the stage, so the center of the
stage is the point (0, 0).

© Eduardo A. Vlieg 2016 37
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Figure 3-1. Two-dimensional coordinate plane

The stage is 480 pixels wide and 360 pixels high, so from the center of the stage (0, 0), the sprite can
move 240 pixels to the right or 240 pixels to the left before hitting the edge. Likewise, a sprite can move only
180 pixels up or down from the center before hitting the edge of the stage. To specify the position of a sprite,
use the X and Y coordinates that correspond to the position of the center of your sprite compared to the X
axis and Y axis. For example, in Figure 3-2, the center of the cat is at (100, 100). You can check the position of
your sprite by looking at the top-right corner of the scripts area. There you'll find the X, Y coordinates of the
sprite beneath the small image of it (see Figure 3-3).
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Figure 3-2. The center of the sprite is at the position (100, 100)

Figure 3-3. The X, Y coordinates of the sprite

While the X, Y coordinates tell you where the sprite is located, a measurement of degrees specifies
in which direction the sprite is facing. Sprites can rotate 360 degrees on the stage. Facing to the right is 90
degrees. Facing toward the left is -90 degrees. Facing upward is 0 degrees and downward is 180 degrees. So,
in Figure 3-2, the cat is at position (100, 100) and facing 90 degrees.

Scripts

In Scratch, scripts are the instructions that determine what happens on the stage. A script can have just one
instruction (one block of code) or many. To create a script, you simply drag blocks of code from the block
palette and snap them together in the scripts area. To snap one block to another, make sure that the notch of
one block is aligned with the bump of the other one. When the blocks are close enough and ready to connect
to each other, a white line (kind of like a glow) appears between them (see Figure 3-4). When you see it, let
go of the block that you are dragging and it will snap automatically to the nearby block (see Figure 3-5).
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go to x: §I1) y: €LY

Figure 3-4. Before snapping together

Figure 3-5. After snapping together

There are six different block shapes that you can combine to create scripts. The shape of a block gives
you a clue as to what the block does. The following describes the six shapes:

Hat blocks: Sometimes called triggers, these blocks activate the script and start
it running. Hat blocks are rounded at the top and sit on top of everything, like a
real hat. You can snap other blocks can below them, but never above them. Most
are found in the Events block category in the block palette. For example, the

hat block in Figure 3-6 instructs the script to start when the green flag above the
stage is clicked.

when chicked

Figure 3-6. Example hat block

Stack blocks: These blocks are the main instructions in a script. They have a
notch at the top and a bump at the bottom, like a jigsaw puzzle piece, so you can
snap other blocks below and above them (see Figure 3-7).

move m steps
Figure 3-7. Example stack block

e Boolean blocks: Found in several categories in the block palette, these blocks
contain conditions that are evaluated and then reported as either true or false. For
example, the block in Figure 3-8 compares two items then reports true if the first
is less than the second, and false if it isn’t. In programming, conditions are used
when a decision needs to be made; the result of the condition, whether true or
false, determines the action to be taken. This may sound complicated, but you use
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the same Boolean logic in your daily life. For example, when you leave your office,
whether you go left to the bus stop or right to walk home, depends on a condition:
the weather. If it’s raining, you dash to the left; if it’s not, you go right and stroll
home. You can embed Boolean blocks inside other blocks. You will find more about
Boolean blocks in Chapter 7.

D

Figure 3-8. Example Boolean block

e  Reporter blocks: These blocks hold values. The value can be either a number or a
string of characters. Like the Boolean blocks, these blocks can only be embedded
inside other blocks. No blocks can be snapped below or above them. The direction
block (see Figure 3-9), found in the Motion blocks category, is an example of a
reporter block. This block holds the current direction of the sprite. For example, if
you want to know the current direction of the sprite, you can use this block in your
script to display the direction on the stage. You will find more about reporter blocks,
including how to use them, in Chapter 7.

Figure 3-9. Example reporter block

e  Cblocks: These blocks are found in the Control blocks category. Other blocks can
be snapped inside them. For example, Figure 3-10 shows a C block that will repeat
the sequence of the actions or blocks within it four times. You will use C blocks
throughout this book, but Chapter 7 focuses on the Control blocks category.

Figure 3-10. Example C block

e  Cap blocks: These blocks are snapped at the end of a script. Like a cap on the end of
a pipe, cap blocks stop the flow of instructions (see Figure 3-11). There are only two
cap blocks, both of which are found in the Control blocks category.

Figure 3-11. Example cap block

To start a script to run, just click it. A yellow glow appears around the script to indicate that it is activated
and running (see Figure 3-12).
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change x by

Figure 3-12. Activated script

Motion Blocks

Okay, so now that you have an understanding of the different block shapes and how to create scripts, let’s
take a closer look at the various Motion blocks, and then we’ll start creating scripts. The Motion blocks
category consists mostly of stack blocks. There are also some reporter blocks. With the blocks in the Motion
category, you can make the sprite move in several ways. You can try out the following blocks by clicking to
activate.

move m steps . . .
The block moves the sprite the number of steps you specify. Each step is equal to the

length of a pixel. If the number is positive, the sprite moves in the direction that it is pointing toward. If the
number is negative, the sprite moves in the opposite direction from which it’s pointing. For instance, the
example block moves the sprite 10 steps (10 pixels) in the direction that it’s pointing.
turn m degrees

Several blocks change the orientation of the sprite. The block turns the sprite
clockwise according to the specified number of degrees. The block works the same way,
but turns the sprite counterclockwise by the specified number of degrees. The examples here turn the sprite
15 degrees, but you can change the number in the blocks. Click each block to activate it and then watch the

point in direction €N
sprite turn in each direction. The block makes the sprite face toward a

certain direction that you specify using the block’s pull-down menu. Choose 90 to face the sprite to the right,

int toward
-90 to face the sprite to the left, 0 to face it up, and 180 to face it down. The gyt block points

the sprite toward the mouse-pointer or another sprite in the project. Use the block’s pull-down menu to
display your options and choose what to point to. You can select the mouse-pointer or another sprite.

Sprites can move several ways. One way is by gliding, which gives the illusion of the sprite floating or
gliding to a position. The block makes the sprites glide for a specified
number of seconds to a specified location. For instance, this block instructs the sprite to take 1 second to
glide to the coordinates (-7, -283). Depending on the number of seconds, the sprite can move slower or
faster. The go to blocks make the sprite move faster from one position to another. The

go to x: @ v: EID

block moves the sprite to the specified location on the stage. Here the example

go to mouse-pointer
block moves the sprite to the point (-7, -283). The block moves the sprite

toward the mouse-pointer or another sprite in the project. You can use the pull-down menu to select
another sprite or a random position for the sprite to go to.

42



CHAPTER 3 © MAKE THE CAT MOVE

The block changes the current X coordinate by the specified number. For example,

the block shown here adds 10 to the current X coordinate and moves the sprite to that X coordinate. If you
use a negative number, the block will subtract that number from the current X coordinate. Similarly, the

h
block changes the current Y coordinate by the specified number.

The block enables you to set only the X coordinate of the sprite to a specified value and

. . S tyt .
move the sprite to that X coordinate. Likewise, the block enables you to set only a Y coordinate
and move the sprite to it.

If the sprite reaches the edge of the stage, the block makes the sprite bounce

back in the opposite direction from where it was traveling. In other words, when the sprite reaches an edge
of the stage, it will change orientation and travel back in the opposite direction from which it was traveling
before hitting the edge.

set rotation style left-right
The block sets the rotation style of the sprite. Using the pull-down

menu in the block, you can choose one of three rotation styles: left-right means that the sprite can face only
left or right; all around means that the sprite can face in any direction; and do not rotate means that the
sprite always faces to the right (90 degrees) and cannot rotate.

Three blocks open monitor windows on the stage to report information about your sprite. The

= block holds the value of the current X coordinate of the sprite. If you select the box in
front of it, a window opens on the stage and displays the current X coordinate of the sprite. The

r~ block works the same way for the Y coordinate of the sprite. Similarly, the

r block holds the value of the current direction of the sprite. Select the box in front of it to
display the current direction of the sprite in a window on the stage.

Examples

It's time to start snapping some blocks together to create scripts that get your cat sprite moving. If you
accidentally drag the wrong code block from the block palette to the scripts area, you can always unsnap the
blocks from each other by clicking them and dragging them apart. To clean up the scripts area, you can also
drag a block of code or a complete script back to the block palette. This is one way to erase a block of code
or a complete script from the scripts area. If you want to start a new project for each script, you can always
choose File » New from the menu bar to create a new project with a clean scripts area.

Example 3-1: Move Forward

In this first example, let’s take the cat on a forward walk. There are many ways to make the sprite move, and
Script 3-1 demonstrates one of the simpler ways to do that.

change x by m

Script 3-1. Move forward
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In the Sprites pane, select the thumbnail of Spritel (the cat) to tell Scratch to send instructions from the
script that you're about to create to this sprite. In the block palette, click the Motion category to display its

go to x: @ v: ©
contents, and then drag the block to the scripts area. If the block is not set to the

coordinates (0, 0), please set the X value to 0 and the Y value to 0. Next, click the Control category in the

block palette and drag the Sl (0 the scripts area and snap it to the previous block. If the block is not

set to 1 second, please click in the number field to change it to 1 second. Finally, return to the Motion

change x by
category, and drag and snap the block to the script. If it’s not set to 100, please

change it so. To activate and run the script, click it in the scripts area.

The top block moves the sprite to the center of the stage. The next block, === <, pauses the script
for 1 second. The last code block adds 100 to the X coordinate of the sprite and moves the sprite to this new
position. Because the sprite’s X coordinate starts at 0, adding 100 changes it to 100. The Y coordinate stays
the same, so the sprite moves to coordinates (100, 0).

Table 3-1 lists the blocks and describes the actions used in this example.

Table 3-1. Code Blocks in Move Forward

Blocks Actions

Move the sprite to coordinates (X =0, Y = 0), which is the middle of
tostge oo

The script waits 1 second. No actions are performed for 1 second.

Add 100 to the current value of the X coordinate and move the sprite
change x by €11 . .
to this new X coordinate.

Example 3-2: Move Backward

This example shows you how to create a script to make the sprite move backward. You can create Script 3-2
next to the previous one in the scripts area, or you can create it in a clean scripts area all by itself. Remember
to select the thumbnail of the cat sprite first, and then drag the three blocks shown from the Motion and
Control categories to snap them together in the scripts area. Be sure to set the values shown for each, as well.

Script 3-2. Move backward
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Again, the top block of code will move the sprite to the center of the stage and the next pauses the script
for 1 second. The last block of code moves the sprite 100 pixels in the opposite direction from which the
sprite is facing, because the value specified is -100. Run the script, and then try changing the value for the
final block to 100. Click to run the script again. This time, because the value is positive, the sprite moves in
the same direction that it is facing.

Table 3-2 lists the blocks and describes the actions used in this example.

Table 3-2. Code Blocks in Move Backward

Blocks Actions

7 : Move the sprite to coordinates (X = 0, Y = 0), which is the middle
go to x: O v: O of the stage.

The script waits 1 second. No actions are performed for 1
second.

o m — Mmffe ‘Fhe sprite 100 pixels to the opposite direction from which
it’s facing.

Example 3-3: Move Up

Script 3-3 shows yet another way of moving the sprite. Because this script is the same as the previous ones,
except for the last block of code, you can just remove the last block from Script 3-3, replace it with the

block from the Motion category in the block palette, and set its value to 100.

o“ ‘

change y by €D

Script 3-3. Move up

Click the script to run it. This time, the cat moves up from the center of the stage to the coordinates
(0, 100) because the final block adds 100 to the original Y coordinate value of 0.
Remember, you can always change the values in the code blocks’ fields. Experiment with a new start

position by changing the values in the block. Pause the script for a longer length of

time by increasing the second block’s value or by moving the cat down by using a negative value in the final
block. Run the script with your new values and watch how the sprite reacts.
Table 3-3 lists the blocks and describes the actions used in this example.
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Table 3-3. Code Blocks in Move Up

Blocks Actions

: 3 Move the sprite to coordinates (X = 0, Y = 0), which is the middle
ot sty

The script waits 1 second. No actions are performed for 1 second.

change v by m Add 100 to the current value of the Y coordinate and move the
sprite to this new Y coordinate.

Example 3-4: Triggered Motion

Script 3-4 introduces a hat block as a trigger to activate the script when the user performs a certain action.
You can find the hat blocks in the Events category in the block palette.

when space key pressed
point in direction @

setxto@

setytoo

Script 3-4. Triggered motion

when space key pressed
Drag the block from the Events category to the scripts area. Then

choose space from the pull-down menu, if it’s not already selected. Drag and snap together the remaining
Motion and Control blocks needed to re-create Script 3-4, setting the parameters as shown.

The first block activates the script when the user presses the space bar (or you can choose a different key
from the pull-down menu if you prefer). The next block makes the sprite face to the right (90 degrees). The
third block of code sets the X coordinate to 0 and the next block sets the Y coordinate to 0. So the sprite begins
by facing right and at the center of the stage. After a pause of 1 second, the last two blocks set the X and Y
coordinates to 100 and 0, respectively, so that the sprite will move from the center to coordinates (100, 0).

Table 3-4 lists the blocks and describes the actions used in this example.
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Table 3-4. Code Blocks in Triggered Motion

Blocks Actions
This block triggers the script. The script gets activated by
when space key pressed pressing the space bar.

Point the direction of the sprite to the right.

Set the value of the X coordinate to 0 and move the sprite
to that location.

Set the value of the Y coordinate to 0 and move the sprite
to that location.

The script waits 1 second. No actions are performed
for 1 second.

set x to ETD) Set the value of the X coordinate to 100 and move the
sprite to that location.
Set the value of the Y coordinate to 0 and move the sprite

to that location.

Example 3-5: Turn

Now try rotating your sprite. Drag the blocks from the Events, Motion, and Control categories of the block
palette and snap together, as shown in Script 3-5. (Remember to select the thumbnail of the sprite in the
sprites area first). This script uses the new hat block that activates the script when the user clicks the green
flag above the stage. You still can activate the script by simply clicking it, though.

turn (0 m degrees
it @) socs
turn F') m degrees

Script 3-5. Turn
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After the user clicks the green flag, the next block moves the sprite to the center of the stage. The next
block is new. It rotates the sprite 15 degrees clockwise from its current orientation. After a familiar 1 second
pause, the last block rotates the sprite 15 degrees counterclockwise—back in its original orientation.

Remember that you can always change the values in the fields of the blocks to experiment and see how
the sprite reacts.

Table 3-5 lists the blocks and describes the actions used in this example.

Table 3-5. Code Blocks in Turn

Blocks Actions
Clicking the green flag activates the script. The green flag is the
e Sicked trigger to start the script running.
Move the sprite to coordinates (X = 0, Y = 0), which is the middle of
the stage.
Turn the sprite clockwise 15 degrees.

The script waits 1 second. No actions are performed for 1 second.

turn ) 1) degrees Turn the sprite counterclockwise 15 degrees.

Example 3-6: Backflip

This example rotates the sprite 360 degrees counterclockwise, creating the illusion of the sprite performing
a backflip.

Take a look at Script 3-6. By now, you can probably tell what’s going to happen. This time, the hat
block activates the script when the user clicks the sprite on the stage. The next block makes the sprite face
to the right. The third block moves the sprite to the center of the stage. Next is something new. It'sa C
block. Give it a try.

turn r) m degrees

Script 3-6. Backflip
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|
block into place on the stage. Now snap the and

blocks inside it. Make sure that each block’s setting matches Script 3-6. After

positioning the sprite at (0, 0), the script performs the first instruction inside the C block and turns the
sprite counterclockwise 90 degrees from its current orientation. Next, the script pauses 0.1 second, and

then follows the arrow back to the top of the C block. Because it is set to 4, the block
repeats the sequence of instructions within it four times, flipping the cat 90 degrees from its current
orientation each time. Run the script and watch it make the cat do a backflip.

You may think you're only snapping blocks together, but you're writing a real computer program. A
Scratch script and a traditional computer program’s lines of code are both lists of instructions telling the
computer what to do. In this case, the blocks are telling the computer to move the sprite.

Table 3-6 lists the blocks and describes the actions used in this example.

Table 3-6. Code Blocks in Backflip

Blocks Actions

Clicking the sprite activates the script.
when this sprite dicked

P — Point the direction of the sprite to the right.

o O 0 = 0 Move the sprite to coordinates (X = 0, Y = 0), which is the middle
of the stage.

Repeat the actions represented by the blocks within this block
four times.

Turn the sprite counterclockwise 90 degrees.

The script waits 1 second. No actions are performed for 1 second.

Example 3-7: Square Pattern Motion

This time, you'll send the cat in a square pattern, from the center stage to coordinates (100, 0), (100, 100),
and (0, 100), and then back to the center of the stage in its original position, facing to the right. Think about
which blocks you might use to accomplish this, and then take a look at Script 3-7. Was your idea close? Drag
and snap the blocks and adjust their settings to match the example script to try it.
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when dicked

point in direction EN9
go to x: 0 v: 0

set rotation style zll around

Script 3-7. Square pattern motion

According to the hat block, when the user clicks the green flag, the script starts. The next block makes
the sprite face to the right. The third block moves the sprite to the center of the stage. The pull-down menu
in the fourth block is set to give the sprite a rotation style of all around. This means that the sprite will be
able to rotate all around (a 360-degree radius). The next block pauses the script for 1 second. The

nquata

=,

block executes the blocks within it four times. The first block within it moves the sprite

100 pixels in the direction that it’s facing. The next rotates the sprite 90 degrees counterclockwise, and the

last block within the C block pauses the script for 1 second before repeating the three-block sequence.
Table 3-7 lists the blocks and describes the actions used in this example.
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Table 3-7. Code Blocks in Square Pattern Motion

Blocks Actions

Clicking the green flag activates the script. The green flag is
the trigger to start the script running.

polit in direction Point the direction of the sprite to the right.

0 Move the sprite to coordinates (X = 0, Y = 0), which is the

t 3 H
S 0 % middle of the stage.

Set the rotation style of the sprite so that it can rotate all

set rotation style all around . :
around its axis.

The script waits 1 second. No actions are performed
for 1 second.

Repeat the actions represented by the blocks within this
block four times.

repeat @)

. m P— Move 100 pixels.
turn ) €1 degrees Turn the sprite counterclockwise 90 degrees.
et o Shr The script waits 1 second. No actions are performed

for 1 second.

Example 3-8: Glide and Bounce

The stage area has limits. If the sprite reaches any of the edges of the stage, it can get stuck. The

if on edge, bounce

block prevents this, as you'll see in Script 3-8. Drag and snap the blocks together,
and then watch what happens to the cat when it tries to glide past the edge of its world.

set rotation style left-right
gidenser_'; to x: mv‘r: L 0]

if on edge, bounce

if on edge, bounce

Script 3-8. Glide and bounce
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The script starts running when the user clicks the green flag. The next block sets the rotation style of the
sprite to left-right. This means that the sprite can only face left or right. The third block glides the block for 1
second to coordinates (300, 0). Remember that the limit of the X coordinate for the stage is 240, so the sprite
will hit the edge (see Figure 3-13). The fourth block makes the sprite bounce when it hits the edge and travel
in the opposite direction (see Figure 3-14). The next block will glide the sprite for 1 second to coordinates
(-300, 0). Remember the limit of the X coordinate in that direction is -240. The last block will bounce the
sprite when it hits the edge and make it travel in the opposite direction.

Figure 3-13. Before reaching edge
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Figure 3-14. After reaching the edge
Table 3-8 lists the blocks and describes the actions used in this example.

Table 3-8. Code Blocks in Glide and Bounce

Blocks Actions

Clicking the green flag activates the script. The green flag is
the trigger to start the script running.

y
:

sut rotats tyle left-right Set the rotation style of the sprite so that it can only turn left
or right.
olide 0 ST m v: 0 Glide the sprite for 1 second to coordinates, X =300 and Y = 0.
If the sprite reaches the edge of the stage, bounce in the
’
opposite direction.
ghide @) secs to x: v: ® Glide the sprite for 1 second to coordinates, (X =-300, Y = 0).
If the sprite reaches the edge of the stage, bounce in the
’
opposite direction.
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Example 3-9: Go to the Mouse-Pointer

It's time to let your cat have some fun with your mouse. Specifically, Script 3-9 demonstrates how to use your
mouse-pointer to control the sprite. Drag and snap the necessary blocks together to try out this technique.

when chicked

go to x:@v:o

point in direction Clikd

go to mouse-pointer

Script 3-9. Go to the mouse-pointer

The script starts when the user clicks the green flag. The next block moves the sprite to the center of the
stage. The third block makes the sprite face to the right. The next block pauses the script for 1 second. The
last block makes the sprite move toward the mouse-pointer.

Click the green flag, and then change the position of your mouse-pointer. Watch the sprite move toward
it automatically.

Table 3-9 lists the blocks and describes the actions used in this example.

Table 3-9. Code Blocks in Go to the Mouse-Pointer

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

o0 b5 % 0 o 0 Mf)ve the sprite to coordinates (X =0, Y = 0), which is the
middle of the stage.

e —— Point the direction of the sprite to the right.

The script waits 1 second. No actions are performed for 1 second.

go to mouse-pointer Move the sprite toward the mouse-pointer.
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Example 3-10: Move with the Mouse-Pointer

With the addition of a C block, you can keep your cat chasing your mouse forever—or at least until you click
the stop button to stop the script.
As you snap together Script 3-10, you'll notice that it is identical to Script 3-9 until you reach the

block. Found in the Control category, this block will continue to execute the sequence of
blocks within it until the script is stopped manually. In this case, there’s only one block inside it: the

qo to mouse- pointer
block. Click the green flag to run the script, and then move the mouse-pointer to

watch how the sprite moves to it. To stop the script, click the red icon next to the green flag.

when diicked
go to x: I y: 0

go to mouse-pointer

Script 3-10. Move with the mouse-pointer
Table 3-10 lists the blocks and describes the actions used in this example.

Table 3-10. Code Blocks in Move with the Mouse-Pointer

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

Move the sprite to coordinates (X = 0, Y = 0), which is the middle of
t H H ’ ’
goto x: v O the stage.
point in direction Ik Point the direction of the sprite to the right.

-ﬂtﬂm
forever
=,

The script waits 1 second. No actions are performed for 1 second.

Repeat the actions represented by the blocks within this block
forever—or until the script is stopped manually.

go to mouse-pointer Move the sprite toward the mouse-pointer.
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Example 3-11: Point Toward the Mouse-Pointer

What if you want your sprite to turn to face the mouse-pointer rather than move to its position? The answer

point towards mouse-pointer
is to use the block, which makes the sprite face the direction of the

mouse-pointer instead of moving toward it. Give Script 3-11 a try.

point towards mouse-pointer

Script 3-11. Point toward the mouse-pointer

The actions of the first four blocks should be familiar. Clicking the green flag runs the script, the sprite
moves to the center of the stage and faces to the right, and then the script pauses for 1 second. The last block
of code faces the sprite toward the direction of the mouse-pointer. Activate the script and move the mouse-
pointer to see how the sprite rotates to face its direction.

Table 3-11 lists the blocks and describes the actions used in this example.

Table 3-11. Code Blocks in Point Toward the Mouse-Pointer

Actions

Clicking the green flag activates the script. The green flag
is the trigger to start the script running.

Move the sprite to coordinates (X = 0, Y = 0), which is the

t 2 H
go to x: @ v middle of the stage.

ST —— Point the direction of the sprite to the right.

The script waits 1 second. No actions are performed for 1
second.

Point the direction of the sprite toward the mouse-

point towards mouse-pointer .
pointer.
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Example 3-12: Follow the Mouse-Pointer

Script 3-12 combines techniques from Scripts 3-10 and 3-11. Instead of making the sprite rotate to face the
direction of the mouse-pointer once, it makes the sprite face the mouse-pointer continuously until the script
is stopped.

when chicked

go to ’“0\'50

point in direction

point towards mouse-pointer

Script 3-12. Follow the mouse-pointer

The script starts running when the user clicks the green flag. The next two blocks of code will move the
sprite to the center of the stage and make it face to the right. The next block, the C block, will execute the

block within it forever until the script is stopped manually. The block within the block
will make the sprite face the direction of the mouse-pointer.
Create the script, activate it, and move the mouse-pointer around to watch how the sprite rotates.
Table 3-12 lists the blocks and describes the actions used in this example.

Table 3-12. Code Blocks in Follow the Mouse-Pointer

Blocks Actions
Clicking the green flag activates the script. The green flag is
ki Sickomd the trigger to start the script running.
o b % o = o Mf)ve the sprite to coordinates (X = 0, Y = 0), which is the
middle of the stage.
AP — m Point the direction of the sprite to the right.

Repeat the actions represented by the blocks within this block
forever—or until the script is stopped manually.

Point the direction of the sprite toward the mouse-pointer.

point towards mouse-pointer
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Summary

Congratulations, you now know how to build a basic script and move a sprite around the stage. You're a
Scratch programmer! In this chapter, you learned how to create a script and how to activate it. You also
learned about the various types of blocks of code and you specifically practiced using blocks in the Motion

blocks category, among others.
In the next chapter, you continue using the knowledge that you gained here, but you focus on how to

make the sprite draw on the stage.

Exercises
1. Create a script to make the sprite go to positions (0, 0), (100, 100), and (-50, -100).

2. Create a script that makes the sprite rotate 360 degrees on its axis. The user
should activate the script by clicking the green flag.

The answers to the exercises are available in Chapter 13.
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CHAPTER 4

Make the Cat Draw

With each chapter, you gain more knowledge about Scratch. You learn about more blocks of code and how to
use them. This chapter focuses on the blocks in the Pen category. With these, you can write scripts that draw
designs on the stage automatically. The blocks of code in this category are green and they perform different
actions like drawing, changing the pen size and color, creating a copy of the sprite, and removing all marks
previously created by the pen or stamp on the stage. After investigating how the various Pen blocks of code
work, you'll practice using them in some examples scripts.

Pen Blocks

The blocks in the Pen category (see Figure 4-1) of the blocks palette enable you to draw on the stage and
control the pen of the Scratch program. With these blocks, you can also set and change the color and width
of the pen. Let’s take a closer look at what each of the Pen category’s blocks do before putting them to work
in some example scripts.

© Eduardo A. Vlieg 2016 59
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Scripts Costumes Sounds
I Motion I Events

I Looks I Control

I Sound I Sensing
m IOperah::rs
JData [ vore Biocks

set pen color to

change pen color by m

set pen color to 0

change pen shade by m

set pen shade to @

change pen size by o

set pen sze tuo

Figure 4-1. Pen blocks

The block removes all marks made previously by the pen or stamp on the stage. Think of it as
your eraser, but a thorough one that erases all marks at once.

The block creates a copy of the current sprite and stamps this image on the stage. In other

words, it performs the same action as the tool bar’s H (Duplicate) icon.

6
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When you draw with a real pen on a sheet of paper, you must perform three distinct actions: you first
press the pen to the paper, you move it to create a mark, and then you lift the pen off the paper when you're
finished. In Scratch, you use a combination of Pen and Motion blocks to accomplish the same three tasks. The

pen down
block performs the same action as pressing your pen to the paper; the pen is on the stage and
ready to draw. The pen will draw a trail wherever the sprite goes on the stage. The pen follows the movements

down
of the sprite. If the sprite moves in a square pattern and the block is activated, for example,

then pen will draw a square on the stage. When you're done drawing, you use the block to lift the
pen from the stage. Any motions performed after this block in a script will reposition the sprite, but will not
down |
draw a mark. When you're ready to draw again, simply snap on another block.
Scratch offers several code blocks that enable you to customize the color that your pen draws with as

well. For example, the block sets the color of the pen. To set the color, click in the

color box in the block. Your cursor will change into a pointing finger image, which you can use to then click
and choose any color that’s visible in the Scratch interface. Alternatively, you can set the pen color to a

t color to
specific numeric value using the block. Scratch offers 200 different colors, which are
numbered from 0 (left end) to 199 (right end) along the color spectrum € e

change pen color by

Using this same numbered spectrum, the block changes the pen color

by the specified increment compared to the current color. Positive numbers shift the color toward the right in
the spectrum, while negative numbers shift the specified amount to the left.
set pen shade to

You can also control the shade of each of Scratch’s 200 colors. The block sets
the shade of the pen color. A pen shade of 0 is completely black, a pen shade of 100 is completely white, and
a pen shade of 50 is the pure color. Values between 0 and 50 mix the color with black. Values between 50 and
100 mix the color with white. If the value is greater than 100, it alternates every 100; so 100 to 200 goes white
to black, and 200 to 300 goes black to white. Thus, changing the shade by 200 or any multiple of 200 will have
no effect. For example, let’s say that you are using the color green. Setting the shade to 50 is the pure color. If
you want a lighter shade of green, you modify the number in the block to a value between 50 and 100, which

change pen shade by €1)
mixes the pure color with white and creates a lighter shade. This lock

changes the shade of the pen color by the specified increment. So for example, if the pen color is green, you
can change the value of this block and thereby change the shade of green.
Finally, you can easily change the width of the line that the pen draws with two additional blocks. The
set pen size to o
block enables you to set the width of the line that the pen draws. The specified
value is equal to the width of the line that the pen draws; for example, a value of 3 means that the width of
the line that the pen draws is equal to three pixels. The value can range from 0 to 255.

change pen size by €9
The block increases (positive values) or decreases (negative values) the

width of the line that the pen draws by the specified number of pixels.
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Examples

It's time to put the pen to the stage and start drawing. The following examples demonstrate how you can use
the Pen blocks of code in scripts to draw several different shapes and apply various effects.

Example 4-1: How to Draw a Line

This example teaches you how to draw a line in Scratch. From the blocks palette, drag the blocks from the
Pen and Motion categories to the scripts area and snap them together to create Script 4-1.

set pen color tn

set pen size to ©)

go to x: @I v: ©

qﬁdeoser_f. 't 100 XK 0}

Script 4-1. Draw a line

The m block clears the stage by removing all marks previously made by the pen or stamp.
The next block sets the pen color and the third block sets the width of the line that the pen draws. As
point in direction €19
you remember from Chapter 3, the block set to 90 degrees makes the

go to x=v=@

sprite face to the right and the block moves the sprite to the specified

coordinates of (-100, 0). The block means that the sprite is ready to draw; wherever

the sprite moves, the pen will draw a line. The next block makes the sprite glide for 1 second to

coordinates (100, 0). The m block essentially lifts the pen from the stage; so if the sprite
moves, the pen will not draw.

To activate the script, just click it. Watch the sprite draw a horizontal line (see Figure 4-2) from (-100, 0)
to (100, 0).
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Figure 4-2. Result of Script 4-1

Table 4-1 lists the blocks and describes the actions used in this example.

Table 4-1. Code Blocks in How to Draw a Line

Blocks Actions

Remove all marks previously made by the pen or stamp.

set pen color to 1) Set the pen color to 10.

it s s 10D Set the pen size to 3.

point in direction m Make the sprite face to the right.

go to x: BT v: © Move the sprite to coordinates (-100, 0).
e — The pen is on the stage and is ready to draw.
oiide @) sacs 1o v: 0O Make the sprite glide for 1 second to coordinates (100, 0).

Because the pen down block was previously used, the pen will
draw a trail wherever the sprite moves.

The pen is off the stage and cannot draw.
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Example 4-2: How to Draw Lines

Take a look at Script 4-2. Based on what you learned in the last example, can you figure out what this one
does without creating and running it?

set pen color to §1)

set pen size to 9

set rotation style all around
point in direction N

go to x: @i yam
pen down

ghide € secs to x: €D v: @TD

ghide §) secs to x: €D v: €11

Script 4-2. Draw lines

The first three blocks of code are the same as Script 4-1. They clear the stage, remove all previous marks,
set the pen color, and set the pen size. This time, the forth block sets the rotation style of the sprite so that it

can rotate in all directions, 360 degrees. The block then makes the sprite face

d
to the right. The next block moves the sprite to coordinates, (-100, -100). The block means

that the sprite will draw wherever it moves until the scripts reaches the m block. The next block
makes the sprite glide for 1 second to coordinates (100, -100), so the sprite draws a line from (-100, -100) to
(100, -100). The next blocks make the sprite face upward, and then it glides for another 1 second to
coordinates (100, 100) drawing a line as it moves (see Figure 4-3). The final block lifts the pen from the stage
so that it will not draw anymore.
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Figure 4-3. Result of Script 4-2

Table 4-2 lists the blocks and describes the actions used in this example.
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Table 4-2. Code Blocks in How to Draw Lines

Blocks

Actions

set pen color tom

set pen szze toe

set rotation style all around

point in direction €I}
go to x: @LD v: GED
pen down

gideosea 1l 100 BV

point in direction (39

gHeOser_r. Bl 100 y:

Remove all marks previously made by the pen or stamp.

Set the pen color to 10.

Set the pen size to 3.

Set the rotation style of the sprite so that it can rotate all
around its axis.

Make the sprite face to the right.

Move the sprite to the position where X = -100 and
Y =-100.

The pen is on the stage and is ready to draw.

Make the sprite glide for 1 second to coordinates (100, -100).
Wherever the sprite moves, the pen will draw a trail.

Make the sprite face up.

Make the sprite glide for 1 second to coordinates (100, 100).
Wherever the sprite moves, the pen will draw a trail.

The pen is off the stage and cannot draw.

Example 4-3: How to Draw a Square

Remember a good way to learn any programming language, including Scratch, is to look at the script and
try to figure out what it does. Many of the blocks in Script 4-3 will be familiar. Using the

move @ steps |

block enables you to move the pen a desired distance without needing to figure

out the specific coordinates.

D
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set pen size to 9

set pen color to m
point in direction CI}9
go to x: @Y yv:

pen down

point in direction @

move steps
point in direction

move steps

move steps

point in direction CI}d

Script 4-3. Draw a square

The three first blocks of code of this script remove all previous marks from the stage and set the pen’s
size and color. The next two blocks face the sprite to the right and moves it to coordinates (-100, -100). The

= € -
block means that the pen is ready to draw. The block moves the

sprite 200 pixels in the direction that it’s facing. Because the pen is down, the pen will draw wherever the

sprite moves. The next block pauses the script for 1 second. The block faces the

sprite up and the next block moves it 200 pixels up. After another 1-second pause, the sprite’s direction is set
to -90 degrees to face the sprite to the left and the sprite moves 200 pixels to the left. After another 1-second

point in direction m
wait and direction change, the sprite moves 200 pixels downward. The last

block faces the sprite to the right again before the pen is lifted up, meaning that the sprite is done drawing.
Click the script to run it. In the previous chapter, Script 3-7 made the sprite move in a square pattern.
This script uses a slightly different technique to make the sprite move in a square pattern, and because the
pen down
block is used, the pen will draw wherever the sprite moves. Because the sprite moves in a
square pattern, the pen draws a square (see Figure 4-4).
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Figure 4-4. Result of Script 4-3

Table 4-3 lists the blocks and describes the actions used in this example.

Table 4-3. Code Blocks in How to Draw a Square

Blocks Actions
m Remove all marks previously made by the pen or stamp.
Set the pen size to 3.
Set the pen color to 20.
point in diraction m Make the sprite face to the right.
g0 1o 1 o - 100) Move the sprite to coordinates (-100, -100).
pen down The pen is on the stage and is ready to draw.
i R Move the sprite 200 pixels in the direction that it’s facing.

Wherever the sprite moves, the pen will draw a trail.

(continued)
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Table 4-3. (continued)

Blocks Actions

L The script waits 1 second. No actions are performed for
: 1 second.

Make the sprite face up.

Move the sprite 200 pixels in the direction that it’s
facing. Wherever the sprite moves, the pen will draw a
trail.

move steps

o vl The script waits 1 second. No actions are performed for
— 1 second.

: =)
Make the sprite face to the left.

Move the sprite 200 pixels in the direction that it’s
facing. Wherever the sprite moves, the pen will draw a
trail.

move steps

The script waits 1 second. No actions are performed for
1 second.

Make the sprite face down.

Move the sprite 200 pixels in the direction that it’s
facing. Wherever the sprite moves, the pen will draw a
trail.

It i i m Make the sprite face to the right.

m The pen is off the stage and cannot draw.

Example 4-4: Same Square, Different Way

Remember that you can create multiple scripts in the same scripts area per project, but if you want to have
one project for each script, you can go to the File menu and choose New to create a new project for your
script. Script 4-4 produces the same result as Script 4-3, which is to draw a square, but it uses a

4

move steps

“'block like Script 3-7 did.

The actions that repeat in Script 4-3 are move the sprite, make the sprite face a certain direction, and wait
1 second. You'll snap the blocks for those three within the C block to repeat them, as shown in Script 4-4.
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set pen size to 9
set pen color to @
point in direction @

go to x: iR -100

Script 4-4. Same square, different way

The three first blocks of code of this script remove all previous marks from the stage and set the pen’s
size and color. The next two block face the sprite to the right and move it to coordinates (-100, -100). The

!qnato

block means that the pen is ready to draw. Next is the block that will

repeat the blocks within it four times. The blocks within it move the sprite 200 pixels in the direction that it’s
facing, rotate the sprite 90 degrees counterclockwise, and pauses the script for 1 second. The last block stops
the pen from drawing.

Notice how this script is shorter than Script 4-3, although they produce the same result, which is a
square. Remember, if you have repeating actions in a script, try putting them in a repeat block to create a
shorter and more efficient script.

Table 4-4 lists the blocks and describes the actions used in this example.
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Table 4-4. Code Blocks in Same Square, Different Way

Blocks Actions

Remove all marks previously made by the pen or stamp.

e SUESERRERERY Set the pen size to 3.

set pen color to Set the pen color to 20.

ik T divc Eian @ Make the sprite face to the right.

e DI . 00) Move the sprite to coordinates (-100, -100).

The pen is on the stage and is ready to draw.

Repeat the actions represented by the blocks within this
block four times.

Move the sprite 200 pixels in the direction that it’s
facing. Wherever the sprite moves, the pen will draw a
trail.

Turn the sprite counterclockwise 90degrees.

The script waits 1 second. No actions are performed for
1 second.

The pen is off the stage and cannot draw.

Example 4-5: How to Draw a Triangle

Drawing a triangle uses the same concepts as drawing a square. The main differences are the number of steps
and the angle of the direction change. Drag and snap together the blocks for Script 4-5 to see how it works.
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set pen szxe to 9
set pen color to @
point in direction €N

go to x: G y: GLH

| move @ steps
»

turn I') @ degrees
*___.

I\'lv;tOSc:s

Script 4-5. Draw a triangle

The three first blocks of code in this script remove all previous marks from the stage and set the pen’s
size and color. The next two blocks face the sprite to the right and move it to coordinates (-100, -100).

The block means that wherever the sprite moves next, the pen will draw a trail.

rqmate

The block repeats the action within it three times. Those actions are to move the
sprite 300 pixels in the direction that it’s facing, turn the sprite 120 degrees counterclockwise, and pause the
script for 1 second. The pen will draw three lines, each one in a different direction (as shown in Figure 4-5).
The last block tells the sprite that it is done drawing.
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Figure 4-5. Result of Script 4-4

Remember, you can always change the size and color of the pen by simply changing the value in the
blocks. Give it a try and see how the width and color of the lines change.
Table 4-5 lists the blocks and describes the actions used in this example.
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Table 4-5. Code Blocks in How to Draw a Triangle

Actions

Remove all marks previously made by the pen or stamp.

Set the pen size to 3.

Set the pen color to 50.

Make the sprite face to the right.

Move the sprite to coordinates (-100, -100).

The pen is on the stage and is ready to draw.

Repeat the actions represented by the blocks within this
block three times.

Move the sprite 300 pixels in the direction that it’s
facing. Wherever the sprite moves, the pen will draw a
trail.

Turn the sprite counterclockwise 120 degrees.

The script waits 1 second. No actions are performed for
1 second.

The pen is off the stage and cannot draw.

Example 4-6: How to Draw an Octagon

You have learned how to draw a line, a square, and triangle. By increasing the repeats to 8 and changing the
turn angle to 45 degrees, you can draw an octagon by using the same technique.

In Script 4-6, the three first blocks of code again remove all previous marks from the stage and set the
pen’s size and color. The next two blocks face the sprite to the right and move it to coordinates (-50, -100).

The block means that the pen is ready to start drawing. Within the C block, the sequence of
actions repeats eight times: the sprite moves 100 pixels in the direction that it’s facing, rotates 45 degrees
counterclockwise, and pauses for 1 second. So the script draws a 100-pixel line eight times with each line ata
45-degree angle to the previous one. The last block of code stops the pen from drawing. Now, click the script
to activate it and watch it draw an octagon (see Figure 4-6).
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set pen size to O
set pen color to EN)
point in direction I}
go to x: & y:

pen down

repeat ©
move §T) steps
e ) €D degrees
Az

Script 4-6. Draw an octagon

Figure 4-6. Result of Script 4-6
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If you change the number of steps that the sprite moves, you can make the octagon smaller or bigger.
Remember, you can always change the pen size and color, as well.
Table 4-6 lists the blocks and describes the actions used in this example.

Table 4-6. Code Blocks in How to Draw an Octagon

Actions

point in direction €N

go to x: &) v: G

Remove all marks previously made by the pen or stamp.

Set the pen size to 6.

Set the pen color to 30.

Make the sprite face to the right.

Move the sprite to coordinates (-50, -100).

The pen is on the stage and is ready to draw.

Repeat the actions represented by the blocks within this
block eight times.

Move the sprite 100 pixels in the direction that it’s
facing. Wherever the sprite moves, the pen will draw a
trail.

Turn the sprite counterclockwise 45 degrees.

The script waits 1 second. No actions are performed for
1 second.

The pen is off the stage and cannot draw.

Example 4-7: How to Draw a Circle

Although it doesn’t appear to have straight sides, you can draw a circle using the same technique as you
did for a triangle, square, and octagon. Again, the key is in the number of repeats and the angle of the
sprite’s turn. A full circle is composed of 360 degrees. Therefore, if you change the pen’s direction by 10
degrees 36 times, you'll draw a full circle (36 x 10 = 360). Drag and snap the blocks for Script 4-7 to see

how this works.
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set pen color to m
set pen size toe
go to x: @ v:

point in direction

move @ steps
[

. turn F) m degrees
D

Script 4-7. Draw a circle

The first five blocks of code clear all previous marks from the stage, set the pen’s color and size, move
the sprite to its starting position of (0, -100), and make the sprite face to the right. The next block pauses the

mtm

whole script for 1 second, and then the pen is readied to draw. The “ block will repeat the
sequence of actions within it 36 times: move the sprite 20 pixels in the direction that it’s facing, and then
rotate the sprite 10 degrees counterclockwise. The last stops the pen from drawing anymore.

Click the script to activate it and watch Scratch draw a circle (see Figure 4-7).
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Figure 4-7. Result of Script 4-7

Table 4-7 lists the blocks and describes the actions used in this example.

Table 4-7. Code Blocks in How to Draw a Circle

Actions

Remove all marks previously made by the pen or stamp.

Set the pen color to 10.

Set the pen size to 3.

Move the sprite to coordinates (0, -100).

Make the sprite face to the right.

The script waits 1 second. No actions are performed for
1 second.

(continued)
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Table 4-7. (continued)

Actions

@
o
o
=
7

The pen is on the stage and is ready to draw.

repeat €3 Repeat the actions represented by the blocks within this
block 36 times.
=7,
move B steps Move the sprite 20 pixels in the direction that it’s facing.

Wherever the sprite moves, the pen will draw a trail.

Turn the sprite counterclockwise 10 degrees.

The pen is off the stage and cannot draw.

Example 4-8: Circle Art

Now that you have learned how to draw some basic shapes, it’s time to create some art. Script 4-8 draws 24
circles of different colors by putting one C block inside another.

set pen color to m
set pen sze to 9

go to x:oy:o

Script 4-8. Circle art

79



CHAPTER 4 © MAKE THE CAT DRAW

As you drag the blocks into place, you'll notice Script 4-8 starts with a familiar pattern. The first five
blocks of code clear all previous marks from the stage, set the pen’s color and size, move the sprite to its
starting position of (0, 0), and make the sprite face to the right. The next block pauses the whole script for

repeat €2
f—"_]
1 second, and then the pen is readied to draw. The script then enters the first —.»—“g’ block to

perform its sequence of instructions. Inside, the first the action is to change the pen color’s value by 10.
The next block rotates the sprite 15 degrees counterclockwise. Then the script moves to the inner repeat

meaxt €

block, —.:—*‘-;‘j. This block performs the sequence of instructions inside it (move and draw 10
steps, then turn 10 degrees) 36 times before looping back to repeat the beginning of the sequence in the
outer C block. So, each of the 24 times that it repeats the outer repeat block, Scratch changes the pen color,
rotates the sprite, and then draws a circle using the inner repeat block’s instructions. The last block, which
is outside both repeating blocks, instructs the pen to stop drawing.

Click the script to see the beautiful art that it creates (see Figure 4-8). It will draw 24 circles, each
with a different color and each starting at the same location (0, 0), but with the sprite facing a different

direction because it rotates around its axis. If you don’t see the sprite rotate on the stage, set its rotation
style to all around.

Figure 4-8. Circle art

Table 4-8 lists the blocks and describes the actions used in this example.
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Bloc

Actions

locks

change pen color by m

move m steps

turn ¥) €T degrees

Remove all marks previously made by the pen or stamp.

Set the pen color to 10.

Set the pen size to 3.

Move the sprite to the center of the stage.

Make the sprite face to the right.

The script waits 1 second. No actions are performed for
1 second.

The pen is on the stage and is ready to draw.

Repeat the actions represented by the blocks within this
block 24 times.

Change the pen color by 10.
Turn the sprite counterclockwise 15 degrees.

Repeat the actions represented by the blocks within this
block 36 times.

Move the sprite 10 pixels in the direction that it’s facing.
Wherever the sprite moves the pen will draw a trail.

Turn the sprite counterclockwise 10 degrees.

The pen is off the stage and cannot draw.

Example 4-9: Triangle Art

Using Script 4-8’s same basic technique of a repeat block within a repeat block, you can create art with
triangles. See if you can figure out what happens in Script 4-9 before creating and running it. Remember, the
script sends instructions to the sprite, starting from the top to the bottom, and performs all the instructions
and repeats of the inner repeat block before moving on to the next instruction in the outer repeat block.
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set pen size to m
set pen color to @
point in direction I3

.turn D) €FD degrees
r—‘____r
i

L3
turn ) Q) degrees
L2

change pen color by @
= -

Script 4-9. Triangle art

The first five blocks of code clear all previous marks from the stage, set the pen’s size and color, make
the sprite face to the right, and move the sprite to its starting position of (-100, -100). The next block readies
the pen to draw. Next, the action moves into the outer repeat block. The first block inside is the start of the
inner repeat block, so Scratch begins the instructions inside it and repeats them three times to draw the
three sides of a triangle, pausing 0.2 seconds at the end of each sequence.

wa
=,

After completing the inner “block, the script moves the sprite 100 pixels in the direction
that it’s facing, rotates the sprite 60 degrees counterclockwise, and changes the pen color. One repeat of the
sequence of actions within the outer repeat block is then complete, so the script loops back to the start of the

“ block until all 30 repeats are complete. When they are, the m block stops the pen
from drawing.

So, this script draws a triangle 30 times, and each triangle will be in a different position and a different
color. Why in a different position? Because at the end of each repeat, the script moves the sprite 100 pixels
and rotates it 60 degrees counterclockwise before drawing a new triangle (see Figure 4-9).
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Table 4-9 lists the blocks and describes the actions used in this example.

Table 4-9. Code Blocks in Triangle Art

Actions

set pen color tom

set pen color to @

point in direction

w
o
o
=
»

PER T - 100 BR - 100

pen down

Remove all marks previously made by the pen or stamp.

Set the pen color to 10.

Set the pen size to 50.

Make the sprite face to the right.

Move the sprite to coordinates (-100, -100).

The pen is on the stage and is ready to draw.

Repeat the actions represented by the blocks within this
block 30 times.

Repeat the actions represented by the blocks within this
block three times.

Move the sprite 200 pixels in the direction that it’s facing.
Wherever the sprite moves, the pen will draw a trail.

(continued)
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Table 4-9. (continued)

Actions

@
[=]
o
=
7

T Y 120 BT Turn the sprite counterclockwise 120 degrees.

The script waits 0.2 seconds. No actions are performed
for 0.2 seconds.

Move the sprite 100 pixels in the direction that it’s facing.
Wherever the sprite moves, the pen will draw a trail.

turn ¥) (@) degrees Turn the sprite counterclockwise 60 degrees.

change pen color by €Y Change the pen color by 20.

The pen is off the stage and cannot draw.

E 1

@@

- B8
b

Example 4-10: Fill the Circle

Using a similar technique to Script 4-9, Script 4-10 draws a circle 23 times, but each time it changes the pen
color and increases the pen size.

set pen color to m

set pen size tne
go to x: @ y: D

point in direction

turn ) degrees
o J

change pen color by B
»

change pen sze by 9

Script 4-10. Fill the circle
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You should be very familiar with the first seven blocks of code from the previous scripts in this chapter.
The first clears the stage by removing all marks made by the pen or stamp; the next two set the pen’s color
and size; the next pair move the sprite to (0, -50) and face it to the right; the script pauses; and then the pen

block. The first instruction in its sequence is the

move §T) steps

inner block, which draws a circle using 36 repeats of the and

t ‘I:’ degrees
blocks. After the final repeat of the inner repeat block, the action exits to the last

two blocks of the outer repeat block, which increment the pen’s color by 10 and increase its size by 5. Next,
the script loops back to the start of the outer repeat block to repeat the sequence. After 23 repeats of drawing
a circle, and then changing the pen size and color, the script exits the outer repeat block (see Figure 4-10).
The last block lifts the pen to signal that it is done drawing.

Figure 4-10. Result of Script 4-10

Table 4-10 lists the blocks and describes the actions used in this example.
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Table 4-10. Code Blocks in Fill the Circle

Actions

Remove all marks previously made by the pen or stamp.

Set the pen color to 10.

Set the pen size to 3.

Move the sprite to coordinates (0, -50).

Make the sprite face to the right.

The script waits 1 second. No actions are performed for
1 second.

The pen is on the stage and is ready to draw.

Repeat the actions represented by the blocks within this
block 23 times.

Repeat the actions represented by the blocks within this
block 36 times.

move ) steps Move the sprite 10 pixels in the direction that it’s facing.
Wherever the sprite moves, the pen will draw a trail.

turn ¥) @) degrees Turn the sprite counterclockwise 10 degrees.

change pen color by 9 Change the pen color by 5.

Change the pen size by 5.

The pen is off the stage and cannot draw.

Example 4-11: Color the Stage

Script 4-11 makes the sprite draw a line while moving from left to right on the stage. When the sprite reaches
the edge of the stage, it bounces in the opposite direction from which it was traveling, moves up 10 pixels,
changes the line color, and then repeats the actions. The result is a stage covered in different colored lines
from left to right. The blocks you use should all be familiar. Before you check the script or Table 4-11, which
blocks would you use and how would you arrange them?

co
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set pen size to @

set pen color to @
point in direction @
set rotation style left-right

go to x: @ y: GTI)

Script4-11. Color the stage

Script 4-11 starts with four familiar blocks of code. The first clears the stage by removing all marks made
by the pen or stamp, the next two set the pen’s color and size and color, and the next faces the sprite to the

set rotation style left-right
right. When you snap in the block, be sure to choose left-right from

the pull-down menu to restrict the sprite to face only left or right. The next two blocks move the sprite to the
location with coordinates (0, -100) and readies the pen to draw a trail wherever the sprite moves. The
following repeat block repeats the sequence of instructions within it 100 times. The first action is to move the
sprite 300 pixels in the direction that it’s facing. The second block bounces the sprite back in the opposite
direction from which it was traveling. The next block increases the pen’s color number by 10. The last block
in the sequence increases the Y coordinate by 10 pixels, and then the sequence loops back to the beginning
of the repeat block and repeats. After 100 repeats, the action exits the repeat block and the last block of code
at the bottom of the script disables the pen from drawing.

Click the script to activate it and watch the screen fill (see Figure 4-11).
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Figure 4-11. esult of Script 4-11

Table 4-11 lists the blocks and describes the actions used in this example.

Table 4-11. Code Blocks in Color the Stage

Blocks Actions

Remove all marks previously made by the pen or stamp.

set pen size to @) Set the pen size to 20.

set pen color to E3) Set the pen color to 50.

point n direction Make the sprite face to the right.

set rotation style left-right Set the rotation style of the sprite so that it can only turn
left or right.

go to x: ) v: Move the sprite to coordinates (0, -100).

pen down The pen is on the stage and is ready to draw.

(continued)

[}
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Table 4-11. (continued)

Blocks Actions

Repeat the actions represented by the blocks within this
block 100 times.

Move the sprite 300 pixels in the direction that it’s
facing. Wherever the sprite moves, the pen will draw a

trail.

i on edge, bowsoe If the sprite reaches the edge of the stage, bounce in the
opposite direction.

change pen color by §0) Change the pen color by 10.

The pen is off the stage and cannot draw.

Add 10 to the current value of the Y coordinate and
change
i m move the sprite to that new Y coordinate.

Example 4-12: Clone the Cat

In this example, you'll send the cat stamping around the stage—Tliterally. The Pen category’s m block

of code does the same as the (Duplicate) icon in the tool bar; it creates an exact copy of the sprite on
the stage.

Drag and snap the indicated blocks to create Script 4-12. The first block clears the stage of all marks
made by the pen or stamp. The next pair of blocks move the sprite to the location (-150, 0) and makes the

sprite face to the right. The block creates a copy of the sprite. The next block pauses the script for 1
second, and then the copy moves 100 pixels in the direction that it’s facing. The next three blocks stamp a
copy of the sprite on the stage, pause the script for 1 second, and move the copy another 100 pixels in the

direction that it’s facing. The next mblock stamps another image of the sprite at that new location, the

script pauses again for 1 second, and finally the last block moves the copy 100 pixels again in the direction
that it’s facing.
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go to x: @EY v: O

point in direction CI}9

move @ steps

move m steps

move m steps

Script 4-12. Clone the cat

Run the script. When it’s done, you'll see four images of the sprite on the stage (see Figure 4-12).

Figure 4-12. Result of Script 4-12
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You may also notice several sequences of repeated blocks in the script. How could you write this script
more efficiently?

If you guessed using a ..___,_E.d block to contain the stamp, wait, and then move the sequence of
blocks, you were right! Remember, you can modify all the scripts shown in this book. Change the values in
the blocks of code and modify them to your liking.

Table 4-12 lists the blocks and describes the actions used in this example.

Table 4-12. Code Blocks in Clone the Cat

Blocks Actions

Remove all marks previously made by the pen or stamp.

go to x: v: 0 Move the sprite to coordinates (-150, 0).

int in directs m Make the sprite face to the right.

Create an image of the sprite and stamp this image on
the stage.

The script waits 1 second. No actions are performed for
1 second.

Move the sprite 100 pixels in the direction that it’s
facing. Wherever the sprite moves, the pen will draw a
trail.

Create an image of the sprite and stamp this image on
the stage.

The script waits 1 second. No actions are performed for
1 second.

Move the sprite 100 pixels in the direction that it’s facing.
move e
@ StEeS Wherever the sprite moves, the pen will draw a trail.

Create an image of the sprite and stamp this image on
the stage.

The script waits 1 second. No actions are performed for
1 second.

Move the sprite 100 pixels in the direction that it’s facing.
i @ i Wherever the sprite moves, the pen will draw a trail.
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Summary

With each chapter, you learn more about Scratch. In this chapter, you learned about the Pen blocks of code
and tried creating several example scripts that make use of Pen blocks. As well as reinforcing lessons from
previous chapters, the scripts taught you several new techniques, like how to draw and change the pen size

and color.
The next chapter focuses on the Looks blocks of code. These blocks change the appearance of the
sprite, and you'll learn several different techniques.

Exercises

1. Create a script that draws a blue pentagon. (It will help to remember that a
pentagon has five sides and its five angles add up to 360 degrees.)

Pentagon:

2. Create a script that draws three squares of equal size, but each in a different
color, side by side, on the stage.

Three squares side by side:

The answers to the exercises are available in Chapter 13.
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CHAPTER 5

The Playful Cat

By now, you and the cat sprite have been through a lot. You have learned how to move it in various ways and
make it draw all kinds of shapes and patterns. In this chapter, you'll learn to give it a new look with costumes
and effects, as well as a little personality with speech and thought bubbles. The blocks you need for this are
in the Looks category. These purple blocks control the way the sprite looks. After investigating what each

of the blocks in this category does, you can put them to work in several examples to better learn how to use
them.

Looks Blocks

The blocks in the Looks category allow you to change the size of the sprite, apply graphic effects to the sprite,
change the sprite’s costume, and create speech and thought bubbles for the sprite. Like all the other blocks
categories, the Looks category can be found in the block palette (see Figure 5-1).
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Scripts Costumes Sounds

I Motion I Events

I Sound I Sensing

I Pen I Operators
foata [ More Blocks
say [CEIH] for € secs

i
-

think m for 9 secs

think

switch costume to costume2
next costume

switch backdrop to baseball-field

change color effect by €5
set color effect to G

dlear graphic effects

change size by m
set size to m L0

go to front

go back €9 layers

nan
ﬂg
&
g
8
A

Figure 5-1. Looks blocks
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Four blocks in the Looks category enable your sprites to speak and think—or at least add speech and
say m for @) secs
thought bubbles for your sprite on the stage. The block creates a speech
bubble filled with the specified text that stays on the stage for a specified number of seconds. This

say m
example displays a bubble for two seconds. The _ block also creates a

speech bubble around the text that you supply, but its bubble remains on the stage until another speech
or thought block is activated or until the script is manually stopped. If your sprite is more of a thinker than

think M for € secs

a talker, you can use the block to create a thought bubble filled with the
think
specified text that stays on stage for the specified time. The block creates a similar thought

bubble with the specified text, * . The bubble stays on the stage until another speech or
thought block is activated or until the script is manually stopped.

This m and blocks make the sprite display on and disappear from the stage,
respectivelé. If a sprite is already visible, then the m block has no effect. If a sprite is already

hidden, has no effect. These two blocks perform the same actions as selecting and deselecting
show in the Sprites info pane (see Figure 5-2).

o 0 |.Sprzte 1
v:

gg;: :f:-l:llil'-.;r.rz ‘.'-]'y:.'."ﬁ ) & o

can drag in player: B

show: BF

direction: 80 -

Figure 5-2. Sprites info pane
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switch costume to costume2
The block changes the active sprite’s costume to one you

choose from the pull-down menu. You can see what your choices look like in the Costumes tab. In this

example, the active sprite will change to its costume called costume2. Them block

changes the active sprite to the next costume available for it in the Costumes tab. You can use this block
to sequentially cycle through all the costumes available for a sprite. To help you keep track of which

costume is visible, you can use the m block. When you select this reporter block by

clicking in the box in front of it, a window opens on the stage to display the current costume number of
change color effect by @

the sprite. The block applies the chosen graphical effect to the

sprite by the specified amount. The graphic effects available in the pull-down menu are color, fisheye,

whirl, pixelate, mosaic, brightness, and ghost. If you need to return the active sprite to its original state,

dlear graphic effects
use the block to reset all the graphic effects on the sprite.

A 10
You can also adjust the size of your sprite from the Looks category. The_

block changes the size of the sprite by the percentage that you specify. Setting the block to 0 does not
change the size of the sprite. Setting it to an amount less than 0 shrinks the sprite, and an amount
greater than 0 increases the size of the sprite. In the preceding example, the percentage is set to 10. This
means that 10% will be added to the current size of the sprite; so if the current size of the sprite is 100%,
adding 10% to it will result in a size of 110%. If the percentage was set to -50, this means that 50% would
be subtracted from the current size of the sprite. If you prefer, you can resize your sprite using a specific
set size to E0I) %

percentage with the block. The default size of the sprite is 100%. A setting of
less than 100% shrinks the size of the sprite, whereas a setting greater than 100% increases the size of

the sprite. To keep track of your active sprite’s size, use the @ reporter block. When you select this
block, a window appears on the stage that shows the current size of the sprite.

Examples

Next, try the Looks blocks in action by creating some scripts. These scripts will help you practice creating
speech bubbles, applying graphical effects to the sprite, and more. Remember that to create scripts, you
need to drag the blocks from the block palette and drop them in the scripts area. You can always modify the
scripts in the examples by changing the values in the blocks.

Example 5-1: Meet the Cat

Let’s start with something easy and add some speech bubbles for the cat. You'll find the blocks that you need
for Script 5-1 in the Control, Motion, and Looks categories.

when  diicked

go tox:@y:o

Script 5-1. Meet the cat
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The first block of code is a trigger; when a user clicks the green flag above the stage, the script activates.
The next block moves the sprite to the middle of the stage. The third block creates a speech bubble for the
sprite that lasts 2 seconds. The speech bubble displays the Hello! text. The last block of code creates a speech
bubble that also lasts for 2 seconds and contains the text My name is Cat the Sprite.

After you have created this script, click the green flag to chat with the cat.

Table 5-1 lists the blocks and describes the actions used in this example.

Table 5-1. Code Blocks in Meet the Cat

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

when clicked
go to x: @ y: o Move the sprite to the position where X = 0 and
Y=0.

The sprite gets a speech bubble that displays Hello!
_y cal for 2 seconds

My nanie is Cat tha SDrite The sprite gets a spelzech bubble that displays My
name is Cat the Sprite for 2 seconds.

Example 5-2: Think

Thought bubbles work just like speech bubbles, as you can see in Script 5-2.

when dicked

go to x:@v:@

L< TS Are you thinking what I'm thinking?

Script 5-2. Think

The first block of code starts the script running when the green flag is clicked. The second block of
code moves the sprite to the center of the stage at coordinates (0, 0). The last block of code creates a thought
bubble for the sprite that displays Are you thinking what I'm thinking? and lasts for 2 seconds.

Click the green flag to run the script and produce the thought bubble (see Figure 5-3).
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Are you thinking
what I'm thinking?

Figure 5-3. Result of Script 5-2

Table 5-2 lists the blocks and describes the actions used in this example.

Table 5-2. Code Blocks in Think

Blocks Actions

Clicking the green flag activates the
script. The green flag is the trigger to
start the script running.

Move the sprite to the position
o to x: :
s 00 where X=0andY=0.

The sprite gets a speech bubble that
displays Are you thinking what I'm
thinking? for 2 seconds.

15,718 Are you thinking what I'm thinking? B 9 secs
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Example 5-3: Color Change

This example introduces three new blocks: a trigger from the Events category and two effects-related blocks
from the Looks category.
The trigger block in Script 5-3 requires the user to click the sprite to activate the script. The

dear graphic effects . . . ..
block acts like an eraser for effects: it resets the sprite to its original state and

removes any graphic effects that may have been applied to the sprite. If no graphic effects were applied,
nothing happens. The last block of code changes the color of the sprite by the specified amount, in this
case 25. So basically, what this script does is change the color of the sprite once (see Figure 5-4). If you'd
like to try a different effect, you can choose it from the block’s pull-down menu, or change the value to see
a different color.

dear graphic effects
change color effect by @

Script 5-3. Color change

Figure 5-4. Result of Script 5-3
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Table 5-3 lists the blocks and describes the actions used in this example.

Table 5-3. Code Blocks in Color Change

Blocks Actions

The script starts running by clicking the sprite. Clicking the
when this sprite dicked sprite is the trigger that activates the script.

Reset all graphic effects on the sprite. It will return the
sprite to its original state (before any graphic effects were
applied to it).

dear graphic effects

v T T S O . Change the color of the sprite by the amount of 25.

Example 5-4: Colorful Sprite

Have you already figured out what this Script 5-4 does? The addition of a repeat block enables the effect
from Script 5-3 to repeat. In addition, this example demonstrates yet another way to start the script.

when space key pressed
dear graphic effects

change color effect by @
=

|
i

3

Script 5-4. Colorful sprite

The first block of code is a trigger block that starts the script running when the user presses the space

bar. The second block resets all graphic effects applied to the sprite. Next is the block, which
is found in the Control blocks category. This repeat block repeats the sequence of actions within it forever;
you must stop the script manually. The sequence of actions within the repeat block is as follows: change the
color of the sprite by 25 and pause the script by 0.2 seconds. The script continues looping through these
actions until the user clicks the red button icon (next to the green flag) above the stage.

Table 5-4 lists the blocks and describes the actions used in this example.
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Table 5-4. Code Blocks in Colorful Sprite

Actions

@
o
o
=
»

The script starts running by clicking the space bar. Clicking
when space key pressed the space bar is the trigger that activates the script.

Reset all graphic effects on the sprite. It will return the
sprite to its original state (before any graphic effects were
applied to it).

E The actions within the forever block will be repeated

dear graphic effects

forever or until the script is stopped manually.

change color effect by Change the color of the sprite by the amount of 25.
i m jEes The script waits 0.2 seconds. No actions are performed for
—— . 0.2 seconds.

Example 5-5: Hide and Show

You can easily make your sprite appear on and disappear from the stage. All you need is a few familiar blocks
and Script 5-5.

clear graphic effects

go to x: 0 y: 0]
e RS
3

Script 5-5. Hide and show

The first block of code resets all graphic effects that were applied to the sprite previously. The next block
of code will move the sprite to the center of the stage. The C block then repeats the sequence of actions within

it 10 times. The first block within that sequence is the block, which makes the sprite disappear from the

stage. The next block stops the script for 1 second. The m block then makes the sprite appear on the stage.
The next block will make the script stop for 1 second, and then the sequence loops. So, Script 5-6 moves the
sprite to the center of the stage and then makes the sprite disappear and reappear 10 times.
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If you'd like to make your sprite disappear and then reappear in a new position, try adding a

move €0 st
block or a block, and adjusting its settings before the

m block in your repeat loop.

Table 5-5 lists the blocks and describes the actions used in this example.

Table 5-5. Code Blocks in Hide and Show

Blocks Actions
_ : Re_sgt all graphic effects on the 'sprite. It will return' the sprite toits
original state before any graphic effects were applied to it.
go to x: @ yv: 0 Move the sprite to the position where X = 0 and Y = 0, which is the
center of the stage.

) Repeat the actions represented by the blocks within this block 10 times.

Make the sprite disappear from the stage.

The script waits 1 second. No actions are performed for 1 second.

Make the sprite appear on the stage.

The script waits 1 second. No actions are performed for 1 second.

Example 5-6: Pixelate

Let’s try a different effect and repeat it.

The first block of Script 5-7 makes the sprite appear on the stage if it was hidden. The next block resets
all graphic effects that were applied to the sprite. If no graphic effects were applied to the sprite, nothing
happens. The script then pauses for 1 second before entering the repeat block, which repeats the action
within it five times. It contains a single block, which applies the pixelate graphic effect by the amount of 15.
Remember, you can change this number and see how it affects the sprite.
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dlear graphic effects

change pixelate effect by €5

Script 5-6. Pixelate

Click the script to activate it and watch how it performs (see Figure 5-5).

Figure 5-5. Result of Script 5-6
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Table 5-6 lists the blocks and describes the actions used in this example.

Table 5-6. Code Blocks in Pixelate

Blocks Actions

m Make the sprite appear on the stage.

Reset all graphic effects on the sprite. It will return the
sprite to its original state before any graphic effects were
applied to it.

The script waits 1 second. No actions are performed
for 1 second.

Repeat the actions represented by the blocks within this
block five times.

change pixelate effect by €8 Apply the pixelate effect to the sprite by the amount of 15.

Example 5-7: Change Costume

In this example, the sprite will change its costume 10 times in a row. This will give the illusion of the cat
moving its legs and walking in place. Give it a try.
Script 5-7 begins by resetting all graphic effects that were applied previously to the sprite, and then

moves the sprite to the center of the stage (0, 0). Next, the “ block repeats the sequence of
actions within it 10 times. The first action of the sequence is to change the costume of the sprite to the
sprite’s next available costume in the Costumes tab. The script keeps cycling through all the costumes
available. So if the last costume is used, it will go back to the first one and start all over again. The last block
of code in the sequence stops the script for 1 second, and then the action loops back to the start of the
sequence.

dear graphic effects

go to x:ﬁwo

Script 5-7. Change costume
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Table 5-7 lists the blocks and describes the actions used in this example.

Table 5-7. Code Blocks in Change Costume

Blocks Actions
I Reset all graphic effect.s on the sprite. It w.ill retu.rn the sprite to its original
state before any graphic effects were applied to it.

go to x: @ y: o Move the sprite to the position where X = 0 and Y = 0, which is the center
of the stage.

Repeat the actions represented by the blocks within this block 10 times.

Change the sprite to the next costume in the costumes tab.

The script waits 1 second. No actions are performed for 1 second.

Example 5-8: Grow and Shrink

This example doubles e size of the sprite and decreases the size back to the default size as it loops

repeat €1

block.

Script 5-8 starts by moving the sprite to the center of the stage, if it’s not there already. The next block
of code sets the size of the sprite to 100%, which is the default size. The third block then resets all graphic
effects that were applied to the sprite. The action then reaches the C block, which will repeat the sequence of
actions within it 10 times. The first action in the sequence is to change the size of the sprite by 100. Because
the size of the sprite was 100, adding another 100 to it doubles the sprite’s size. The sequence pauses for 1
second, and then the next block changes the size of the sprite by -100. Because the size of the sprite was
previously 200, subtracting 100 from it brings the size back to 100 (the default size). The last block in the
sequence stops the script again for 1 second, after which the action loops back to the start of the sequence.
The sprite grows and shrinks 10 times.

through a

go to x:Oy:o
set size tom%

dear graphic effects

' :
change size by @Y

Script 5-8. Grow and shrink
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Table 5-8 lists the blocks and describes the actions used in this example.

Table 5-8. Code Blocks in Grow and Shrink

Actions

Move the sprite to the position where X = 0 and Y = 0, which is the

o to x: H
. Oy center of the stage.

o
o
o
=
7

set size to §T) % Set the sprite to its default size.
awi graphic affacts Reset all graphic effects on the sprite. It will return the sprite to its

original state before any graphic effects were applied to it.

Repeat the actions represented by the blocks within this block 10 times.

Double the default size of the sprite.

change size by

The script waits 1 second. No actions are performed for 1 second.
change size by Shrink the sprite to half its size.

The script waits 1 second. No actions are performed for 1 second.

& ¢ i
g &

Example 5-9: Shrink and Grow

Script 5-9 is almost the same as the previous example, except that it decreases the size of the sprite first and
then increases it. This script also shows another way to change the size of the sprite. In programming, often
there is more than one way to achieve the same result.

when clicked
go to x: 0 y: 0

Script 5-9. Shrink and grow
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The script activates when the user clicks the green flag and the sprite moves to the center of the stage. If
the sprite is already at the center of the stage, nothing happens. The second block sets the size of the sprite to

100% (the default size). Next is a block that repeats the sequence of actions within it 10
times. The first block in the sequence sets the size of the sprite to 50%, which is half its default size. The
sequence pauses for 1 second, and then the next block sets the size of the sprite back to its original size
(100%). After another pause of 1 second, the sequence repeats.

When you run the script, the sprite shrinks to half its original size and then grows back to its original
size 10 times before the script stops.

Table 5-9 lists the blocks and describes the actions used in this example.

Table 5-9. Code Blocks in Shrink and Grow

Blocks Actions

Clicking the green flag activates the script. The green flag is the trigger
to start the script running.

go to x: @) y: @ Move the sprite to the position where X = 0 and Y = 0, which is the
center of the stage.

set size to L) %o Set the sprite to its default size.

=,
Shrink the sprite to half its size.

The script waits 1 second. No actions are performed for 1 second.

Repeat the actions represented by the blocks within this block 10 times.

Reset the sprite to its default size.

The script waits 1 second. No actions are performed for 1 second.
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Example 5-10: Move and Grow

Have you already figured out what Script 5-10 does? It builds on the concepts in Script 5-9, increasing the
size of the sprite as it moves.

. change size by 9

Script 5-10. Move and grow

The first block is the trigger that starts the script running when the user clicks the green flag. The next
block moves the sprite to the coordinates (-220, 0), which is to the left on the stage area along the X axis. The
next pair of code blocks makes the sprite face to the right and sets the size of the sprite to 100%. The

block repeats the sequence of actions within it 35 times. The first block in that sequence
moves the sprite 10 pixels in the direction it’s facing, which is to the right. The next block in the sequence
increases the sprite’s size by 5, and then the action loops back to the start of the sequence.

Script 5-10 increases the size of the sprite as it moves from left to the right across the stage, which gives
the illusion of the sprite traveling from distance and coming nearer. This technique is handy if you want a 3D
effect in your Scratch project.

Table 5-10 lists the blocks and describes the actions used in this example.
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Blocks

Actions

move m steps

change size by 9

Clicking the green flag activates the script. The green flag
is the trigger to start the script running.

Move the sprite to the position where X = -220 and Y =0,
which is the center of the stage.
Make the sprite face to the right.

Set the sprite to its default size.

Repeat the actions represented by the blocks within this
block 35 times.

Move the sprite 10 pixels in the direction it’s facing.

Increase the sprite by 5%.

Example 5-11: A Short Story

Here’s where you put together all that you've learned so far. Script 5-11 is one long script that tells a short
story. The cat starts going for a walk, but then changes its mind and goes for a run. At the end, the sprite
stops and says that it’s tired. Don’t let the length of this example intimidate you—give it a try!
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when chicked

go to x: @ y: @

point in direction (CIiN
set rotation style left-right

set size to QL) %

switch costume to costumel

=18 Let's go for a walk §50 9 secs

if on edge, bounce

say ERNIEE] for €) secs

Script5-11. A short story

The first block activates the script when the user clicks the green flag. The next pair of blocks moves
the sprite to the center of the stage and makes the sprite face to the right. The fourth block sets the rotation
style of the sprite to left-right, meaning the sprite will be able to face left or right only. The next block sets
the size of the sprite to 100%, which is its default size. The next block changes the sprite’s costume to

L+1T8 Let's go for a walk R {34 e Secs

costumel. The block creates a speech bubble for the sprite that

repeat 1)

displays Let’s go for a walk. Next, the block repeats the sequence of actions within it 100
times. The sequence of actions begins by moving the sprite 10 pixels in the direction that it’s facing,
changing the sprite to its next costume. The action pauses for 0.2 seconds. The last block within the
sequence block makes the sprite bounce and travel in the opposite direction, if it reaches the edge of the
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think for € secs

stage. After 100 repeats of this sequence, the block creates a thought

bubble for the sprite that displays We better run! The next block, “, repeats the sequence of
actions within it 200 times. That sequence moves the sprite 10 pixels in the direction that it’s facing, changes
the sprite to its next costume, stops the script for 0.001 seconds, and finally instructs the sprite to bounce and
travel in the opposite direction if it hits the edge of the stage, and then the sequence repeats. The last block
in this script creates a speech bubble for the sprite that displays I'm tired!

This example shows how you can combine techniques from previous examples to tell a story.
Experiment with this script, modify it to your liking, and create your own story.

Table 5-11 lists the blocks and describes the actions used in this example.

Table 5-11. Code Blocks in a Short Story

Blocks Actions

Clicking the green flag activates the script. The green flag is
the trigger to start the script running.

go to x: @) v: 0 Move the sprite to the position where X =0 and Y = 0, which
is the center of the stage.

point in direction Make the sprite face to the right.

set rotation style left-right Set the rotation style of the sprite, so it can only turn
left or right.

set size to ET) % Set the sprite to its default size.

B R Switch the sprite to the costume called costumel.

PP Let's go for a walkRi e ) secs The sprite gets a speech bubble that displays Let’s go for a
walk for 2 seconds.

Repeat the actions represented by the blocks within this
block 100 times.

Move the sprite 10 pixels in the direction that it’s facing.

Change the sprite to the next costume in the costumes tab.

The script waits 0.2 seconds. No actions are performed for
0.2 seconds.

(continued)
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Table 5-11. (continued)

Blocks Actions
If the sprite reaches the edge of the stage, bounce in the
opposite direction.
think for @) secs The sprite gets a thought bubble that displays We better run!

for 2 seconds.

Repeat the actions represented by the blocks within this
block 200 times.

Move the sprite 10 pixels in the direction that it’s facing.

Change the sprite to the next costume in the Costumes tab.

The script waits 0.001 seconds. No actions are performed
for 0.001 seconds.

If the sprite reaches the edge of the stage, bounce in the
opposite direction.

say for € secs The s;zlrite gets a speech bubble that displays I'm tired! for 2
seconds.

Summary

You've a come a long way, but there are still exciting things ahead. In this chapter, you learned how to
change the look of the sprite and how to add graphic effects to it. You have also learned how to create speech
and thought bubbles for the sprite and change its costume, resulting in the illusion that the sprite is moving.

The next chapter focuses on the Sound block category. These blocks add sound to your Scratch project.
After that chapter, you start the second part of this book. The second part of this book puts together all the
basic concepts that you have learned and creates more advanced and complex scripts.

Exercises

1. Select the Avery Walking sprite. Create a script that makes the sprite walk across
the stage, back and forth. Change its costume while moving and activate the
script when the space bar is pressed.

2. Select any sprite. Apply the Brightness effect. Apply the Ghost effect to make the
sprite disappear. At the end, make the sprite show up again.

The answers to the exercises are available in Chapter 13.
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CHAPTER 6

The Noisy Cat

In the last chapter, you learned how to add speech bubbles for your sprite, but the cat was still silent. That’s
about to change. In this chapter, you'll learn about the blocks in the Sound category, which enable you to
add sound to your Scratch scripts. Combining the blocks in this category, you can add sound effects to your
projects. You can create a song by playing different musical instruments and playing specific music notes.
You can even record custom sounds to add dialog that helps tell a story in your Scratch project.

This chapter starts with an explanation of how to add sound to a Scratch project. You can upload a
sound, add a sound from the Scratch library, or record a sound. Once sound is added to your project, you'll
want to play it. For that, you need the Sound blocks. After a tour of the Sound category’s blocks, we’ll go
through some script examples that show these Sound blocks in action.

Choosing and Recording Sounds

Scratch enables you to add sounds to your project in three ways. You can select a sound from the Scratch
library, you can record your own sound, or you can upload a sound file. To do any of these, you first need to
click the Sounds tab (see Figure 6-1). By default, the meow sound is selected from the library (see Figure 6-2).
At the bottom of the sound thumbnail, you see how long the sound lasts. In the case of the meow sound file,
it lasts 00:00:84 seconds.

© Eduardo A. Vlieg 2016 113
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» H @ EditY Efocts ¥

Figure 6-1. Sounds tab

New sound:

< ¢ @

Figure 6-2. The meow sound is selected by default

To hear it, or any sound file in the Sounds tab, select the sound file’s thumbnail to display the
sound’s waveform on the right side of the Sounds tab. Below it, you will find Play, Stop, and Record
icons (see Figure 6-3). Click Play to hear the sound. In this same area, you can change the name of the
sound file by clicking in the text field at the top, as well as edit and apply effects to the sound with the
pull-down menus.
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Edity EMfects™
b B @ ; "

Figure 6-3. Sound controls and the selected sound’s soundwave

The icons below New sound enable you to add sound files in three ways (see Figure 6-4). To select a

? 2

sound from the library, simply click the ™ icon. To record a sound, click the b4 icon. To upload a sound

1
file, click the u icon.
New sound:
s 4
¢ & @

Figure 6-4. New sound icons

+’
1d=-
When you click the " icon, the Sound Library (see Figure 6-5) opens, displaying all the sound files
that you can choose. To add a sound file to your script, all you need to do is select the file and click OK. The
sound file will appear in the Sounds tab. You can also preview each sound file before adding it to your

project by clicking the > icon belonging to the sound file in the Sound Library.
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Sound Library

T ‘/ ‘/ ' ’ ' / ‘ /

72 s> wWi» wWiEr» wWE» WE» Wi
Animal afro string alien creak1 alien creak2 beat box1 beat box2 bell toll
Effects
Electronic
Human /. s z z z &

<> Wi » wWiEr» WEr» Wi E»
Instruments ~ N ~ ~ ™ .
Music Loops cave chee chee cheer chomp chord clapping
Percussion
Vocals

s » s » s » s » s » iz »

cymbal crash dance around dance celebrate dance chill out dance funky dance head nod

R S TR A" R

drip drop drum buzz drum machine drum setl drum set2 drum

R O " I R

goose guitar chords1 guitar chords2 guitar strum hand clap hey

Figure 6-5. Sound Library

You can also create your own sound file by recording a sound. To do so, first click the > 4 icon. When
you do, Scratch adds a sound file called recordingl to the Sounds tab (see Figure 6-6). The waveform
window to the right is empty because the recording] file doesn’t yet contain any sound (see Figure 6-7). To

add some, click the icon and record your sound using your computer’s microphone. You can always
rename the file to something more descriptive using the text field on the top-right side. In Figure 6-8’s
example, I recorded a sound and renamed it to Boo.

E

recording!
00:00.00

Figure 6-6. recordingl
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Edit v ects ¥
P EH @ EditY Efects

Figure 6-7. Empty sound file

’ . . Edity EffecitsY

Microphone volume: D)

Figure 6-8. Boo recorded sound

.
To upload an existing sound file to your Scratch project, click the u icon. A window opens where you
can select the sound file. Navigate to where you have the sound file saved and click Open. Keep in mind that
Scratch can only read WAV and MP3 sound files.

Sound Blocks

The blocks in the Sound category control sounds in a Scratch project (see Figure 6-9). Not only can you
control the sound files that were added to the project, but you can also play several different musical
instruments and music notes. You can adjust the tempo and the sound volume, as well.
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Scripts Costumes Sounds
I Motion I Events

I Looks l Control

| sound i ERUELE

I Pen I Operators
foata ] ore Blocks

f & ¢
!
af

play drum €82 for (FD) beats
rest for@beats
play note @R for @D beats

R §
za
allo

set \mll.uneto%

change tempo by €D

set tempo to@bpcn

"III & |

Figure 6-9. Sound blocks

Two blocks enable you to play the sounds loaded in your Sounds tab. The

block plays the sound that you select from the pull-down menu. In this example, it plays the meow sound.

If you have multiple sounds added to your project that are displayed in the Sounds tab, you can use the
play sound meow until done

pull-down menu in the block to select another sound. The block also

plays the sound file that you choose from the pull-down menu. Unlike with the previous block, with this

one, Scratch will not execute the next block of code until it has finished playing the sound. For example, if

you want a sprite representing a car to move while an engine noise plays, you might choose the play sound

block, but you'd choose the play sound until done block if you don’t want the car to move until the door

stop all sounds
slam noise completes. To silence all of your sounds, use the block, which instructs the
script to stop playing all sounds.

1

—_
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Several of the code blocks work together to enable you to play music. All music is based on a tempo, so

set tempo to @ bpm
you need to set one for your Scratch music too. You use the block to set the

tempo, which is the number of beats per minute that can occur. In this example, there are 60 beats in a
minute, so 1 beat is 1 second long. The more beats you have per minute, the shorter the beat. The fewer the
beats per minute, the longer the beat lasts. You can later adjust the tempo to be faster or slower with the

change tempo by
block. Specifying a positive number speeds the tempo with more beats per

minute (bpm), and a negative number slows the tempo with fewer beats. In the previous example, 20 beats

will be added to the current value for the tempo or bpm. The m block holds the value of the tempo
in case you lose track. Select the box in front of this block in the blocks palette to display the current tempo
in a monitor window on the stage.

In addition to your tempo, you must also choose an instrument to play your music with the

set instrument to m
block. There are 21 musical instruments that you can choose from. Each
number corresponds to a musical instrument. Click the pull-down menu to display the list of musical
instruments and see which number corresponds to which musical instrument. In the previous example,
1 corresponds to piano. To instruct the specified instrument to play a note, use the
play note @ for m beats
block to specify a note and a number of beats for which to play it.
Each number corresponds to a note. Clicking the pull-down menu displays a keyboard and the music
note corresponding to a number. In this example, 60 corresponds to the middle C note. If you need
play drum m for beats
drums, use the block for the drum number you chose from the
pull-down menu and enter the specified number of beats. There are 18 types of percussion instruments
that you can choose from. Clicking the pull-down menu displays the list and the instrument that belongs
to the specific number. In this example, 1 belongs to snare drum.
wait @) secs.

rest for beats
Similar to the block or a rest in a musical score, the block

pauses the script and does not play any sound for the specified number of beats.
Finally, you can set and change the volume of your music and other sounds.

set volume to m %o
The block sets the sound volume to a specific level, with 100% as the default.

change volume by m
Using the block is like twisting your volume control dial. A negative number

decreases the volume and a positive number increases it. A value of 0 does not change the volume.

Them block holds the value of the sound volume. Select the box in front of it in the blocks palette
to display a monitor on the stage.

Examples

So far, you have learned the theory of how to add sound to a Scratch project. Now it’s time to listen to what
happens when you combine the blocks into scripts. The following examples will give you some practice with
the sound blocks in action.
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Example 6-1: Meow

Giving your sprite a voice is simple, as you can see in Script 6-1.

when clicked

play sound meow

Script 6-1. Meow

when dhicked
Drag the block from the from the Events category, and then drag the

block from the Sound category and snap them together. Finally, choose meow

from the play sound block’s drop-down menu. When the user clicks the green flag, the next block will
play the specified meow sound.
Table 6-1 lists the blocks and describes the actions used in this example.

Table 6-1. Code Blocks in Meow

Blocks Actions

Clicking the green flag activates the script. The green flag is the
" — chicked trigger to start the script running.

Play the meow sound.

Example 6-2: Say Meow

If you combine a speech bubble with a sound, everyone will know who is talking. You just need to add one
extra block of code to Example 6-1s script.

Script 6-2. Say Meow

When the user clicks the green flag, the script activates. The next block plays the meow sound. The last
block creates a speech bubble for the cat, which displays Meow for 2 seconds.
Table 6-2 lists the blocks and describes the actions used in this example.

120



CHAPTER 6 © THE NOISY CAT

Table 6-2. Code Blocks in Say Meow

Actions

Clicking the green flag activates the script. The green flag is the
hickead trigger to start the script running.

@
3, o
(2]
o
w

sound meow Play the meow sound.

i

say for € secs The sprite gets a speech bubble that says Meow for 2 seconds.

Example 6-3: Play Sound Until Done

To better understand the difference between the used in Example 6-2 and the
play sound meow unti done
block used in this example, create Script 6-3 and observe what

happens when you click the green flag to run it.

when clicked

play sound meow  untildane

say B for ©) secs

Script 6-3. Play until done

play sound meow unti done . .
The block plays the entire meow sound before executing any

blocks after it. Create the script and click the green flag to run it.

Did you notice the difference between this script and the previous one? Script 6-2 starts playing the
meow sound and displays the speech bubble immediately before the sound has finished playing. Script 6-3
plays the sound all the way to the end and then displays the speech bubble only after the sound has finished
playing.

Table 6-3 lists the blocks and describes the actions used in this example.

Table 6-3. Code Blocks in Play Sound until Done

Blocks Actions
Clicking the green flag activates the script. The green flag is the
e ke trigger to start the script running.
piay sound meow - unill dowes Play the meow sound until done and then move to the next block.
say IITYY] for € secs The sprite gets a speech bubble that says Meow for 2 seconds.
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Example 6-4: Change Volume

By adding a “ block, you can extend a sound by repeating it. As you can see in Script 6-4, this
script uses the pop sound. Before creating the script, remember to select the pop sound in the library and add

play sound pop
it to the Sounds tab, so that it will be available from the block’s pull-down menu. If

you don’t select a sound from the library first, it will not be available in the block’s pull-down menu.

set volume to @ %
change volume by L 5 ]
play sound oo

Script 6-4. Change volume

After the user clicks the green flag, the script starts in silence, because the block

specifies 0% volume. The ~ block is set to repeat the sequence of actions within it 20 times.
The first action in the sequence increases the volume by the specified amount (5%). The next block plays the
selected sound (pop), the script pauses for 1 second, and then the sequence of actions within the C block
repeat. Because each time through the sequence the volume increases by 5%, 20 repeats increases the volume
to 100% by the end of the script.

Table 6-4 lists the blocks and describes the actions used in this example.
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Table 6-4. Code Blocks in Change Volume

Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

Turn the volume all the way down.

Repeat the actions represented by the blocks within this block 20 times.

=,
Increase the volume by 5%.
ey thepop sound
it o The script waits 1 second. No actions are performed for 1 second.

Example 6-5: Let’s Waltz

This script plays the rhythm of a waltz. By experimenting with the different instruments, tempo, and beats,
you can create your own rhythms and songs.

Script 6-5 starts running when the user clicks the green flag. The next block sets the tempo to 100 beats
per minute. The next block will repeat the sequence of actions within it 10 times. The first action in the
sequence plays the bass drum (drum number 2) for 0.25 beats. After a silent pause of 0.25 beats, the next two
blocks in the sequence play the open hi-hat (drum number 5) for 0.5 beats each.

play drum @ for O bests
play drum @9 for O bests
gy Addey

Script 6-5. Waltz

Run the script and listen. Sounds like a waltz rhythm, doesn’t it?
Table 6-5 lists the blocks and describes the actions used in this example.
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Table 6-5. Code Blocks in Let’s Waltz

Blocks Actions

Clicking the green flag activates the script. The green flag
is the trigger to start the script running.

set tempo to

00 Set the tempo to 100 beats per minute.

repeat m Repeat the actions represented by the blocks within this
block 20 times.
=,
play drum €39 for it Play bass drum for 0.25 beats.
e T St Don’t play anything for 0.25 beats.
play drum €39 for CE) beats Play open hi-hat for 0.5 beats.
play drum €39 for ) beats Play open hi-hat for 0.5 beats.

Example 6-6: Change Tempo

Script 6-6 shows how changing the tempo while running a script affects the sound.

set tempo to @ bpm
repeat €9
play drum m for @ beats
(]

play drum @ for beats
1 3

Script 6-6. Change tempo
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Script 6-6 starts when the user clicks the green flag. The next block sets the tempo to 20 beats per

minute. The * “ block then repeats the sequence of actions within it 50 times. The first block
in the sequence plays the snare drum (drum number 1) for 0.25 beats, and then the bass drum (drum
number 2) plays for 0.25 beats. The third block in the sequence makes the script stop playing any sound
for 0.25 beats. The last block in the sequence increases the tempo by 10 beats per minute. So, each repeat
through the loop increases the tempo.

Table 6-6 lists the blocks and describes the actions used in this example.

Table 6-6. Code Blocks in Change Tempo

Blocks Actions

Clicking the green flag activates the script. The green flag
3 et is the trigger to start the script running.

4ok 1 = @ " Set the tempo to 20 beats per minute.

- m Eﬁf:ia; (t;l}; Izz‘;i.ons represented by the blocks within this
-,
play drum €89 for CEE) beats Play snare drum for 0.25 beats.
play drum Q for beats Play bass drum for 0.25 beats.
rest for beats Don'’t play anything for 0.25 beats.

Increase the tempo by 10 beats per minute.

Example 6-7: Nursery Rhyme

This example demonstrates how you can create songs with Sound blocks. In fact, it’s a lot like playing a
musical instrument. In Script 6-7, you'll play part of the “Frere Jacques” (“Brother John”) nursery rhyme with
Scratch'’s vibraphone.
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set volume to €D %

set instrumentto ET
_play note CBP for CFP beats
play note OB for O bests
:puq note R for B beats

play nate C2 for O bests
S -

play note O for O beats
play note CB for XD beats
play note OB for €D bests

Script 6-7. Nursery rhyme

The script begins when the user clicks the green flag. The next block sets the volume to 100%, which is
all the way up. If it’s too loud, you can lower the volume by setting a smaller number in the block. The next

lqn-ta

block sets the musical instrument to the vibraphone (instrument number 14). The first =
block then repeats the sequence of actions within it twice. Specifically, each time through the loop, the notes
C, D, E, and then C play for 0.5 beats each in sequence. The second repeat block then also repeats the
sequence of actions that it contains twice, playing the notes E, F, and G for 0.5 beats each.

After you run the script, try changing the instrument to see how it affects the sound. Or, if you're
musically inclined, try scripting a different tune. Maybe the cat would enjoy “Three Blind Mice”.

Table 6-7 lists the blocks and describes the actions used in this example.

Table 6-7. Code Blocks in Nursery Rhyme

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

!
i

Sol: wolemss’ B m % Turn the volume all the way up.
Select vibraphone as the instrument.
repeat 9 Re.peat the a(.:tlons represented by the blocks within
this block 2 times.
=,
(continued)
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Table 6-7. (continued)
B

locks
Play the middle C note for 0.5 beats.
Play the D note for 0.5 beats.
Play the E note for 0.5 beats.
Play the middle C note for 0.5 beats.

ma Re.peat the a(.:tions represented by the blocks within
this block 2 times.
=,
pla

y note (39 for () beats Play the E note for 0.5 beats.
play note CE39 for GF) beats Play the F note for 0.5 beats.

Actions

play note for (D beats Play the G note for 0.5 beats.
rest for () beats Don’t play anything for 0.5 beats.

Example 6-8: The Marching Cat

It's time to combine several of the techniques you’ve learned—movement, costume changes, and sound
into a more complete story. In this example, you'll make the cat march back and forth across the stage to the
accompaniment of drums playing at varying volumes.

Script 6-8 activates when the user clicks the green flag. After a Sound block sets the volume to 100%, two
Motion blocks make the sprite face to the right and set the rotation style so that the sprite can face left or

right only. The two blocks contain the core of the script’s instructions. The first one
repeats the sequence of actions within it 100 times. The first block within the sequence makes the sprite
move 5 steps in the direction that it’s facing. The sprite changes to its next costume, and then the snare drum
(drum number 1) plays for 0.25 beats. The script pauses for 0.2 seconds, and then the volume decreases by
1%. The final block in the sequence checks if the sprite has reached the edge of the stage and bounces it back
in the opposite direction, if necessary. The action then loops back to the first block in the sequence.

127



CHAPTER 6 * THE NOISY CAT

et volume bo ﬁ.-!' Yo
pointin directiodCIw

Script 6-8. Marching cat

el 100

After the final repeat of the first C block, the script moves to the second block to
repeat the sequence of actions within it 100 times. The first block in its sequence moves the sprite 5 steps in
the direction that it’s facing. The next block changes the sprite to its next costume. Next, the bass drum
(drum number 2) plays for 0.25 beats, and then the script pauses for 0.2 seconds. The next block increases
the volume by 1% and the last block in the loop makes sure that if the sprite reaches the edge of the stage, it
bounces back in the opposite direction.

Table 6-8 lists the blocks and describes the actions used in this example.
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Actions

;
i

g
|
g
3
8

set rotation style left-right

|
g

e 100
iy

i
g [
:
i B3

drum €89 for (D) beats

§

change volume by 0
if on edge, bounce
repeat T

move 9 steps

drum@for@beats

¥

change wvolume by o

{
I :
;

if on edge, bounce

Clicking the green flag activates the script. The green flag is
the trigger to start the script running.

Turn the volume all the way up.

Make the sprite face to the right.

Set the rotation style of the sprite so that it can only face left
or right.

Repeat the actions represented by the blocks within this
block 100 times.
Move the sprite 5 pixels in the direction that it’s facing.

Change the sprite to the next costume in the Costumes tab.

Play snare drum for 0.25 beats.

The script waits 0.2 seconds. No actions are performed for
0.2 seconds.

Decrease volume by 1%.

If the sprite reaches the edge of the stage, bounce in the
opposite direction.

Repeat the actions represented by the blocks within this
block 100 times.

Move the sprite 5 pixels in the direction that it’s facing.
Change the sprite to the next costume in the Costumes tab.
Play bass drum for 0.25 beats.

The script waits 0.2 seconds. No actions are performed for
0.2 seconds.

Increase volume by 1%.

If the sprite reaches the edge of the stage, bounce in the
opposite direction.
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Example 6-9: Playing Drums

Script 6-9 simulates playing drums. This script is almost the same as Scripts 6-5 and 6-6, but it shows
another variation of a drum sequence. Remember that you can adjust it to your liking, so you play your own
drum sequence.

play drum @ for €Y beats

play drum €8 for € beats

Script 6-9. Playing drums

we

The script starts running when the user clicks the green flag. The first -’ block repeats the
sequence of actions within it 3 times. The block in the sequence is to play the snare drum (drum number 1) for
1 beat. After a rest in which nothing plays for 0.25 beats, the third block in the sequence plays the snare drum
again for 1 beat. After another silent rest for 0.25 beats, the bass drum (drum number 2) plays for 0.25 beats.
The last block in the sequence pauses the script for 1 second.

When all three repeats are complete, the script moves to the second block, which
repeats the actions within it 2 times. The first block in the sequence plays the crash cymbal (drum number 4)
for 1 beat. The next block pauses the script for 0.5 seconds. The last block in this repeating loop plays the
crash cymbal again for 1 beat.

Go ahead. Create the script and run it.

Table 6-9 lists the blocks and describes the actions used in this example.
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Blocks

The bass drum

play drum m for €9 beats

!
ll. E

rest for m

1
7

play drum m for €9 beats

g
g
9
1
7

m €8 for (ED) beats

¥
<
&
g

[

mmforo&ats

1§
] B
E

play drum m for o beats

Clicking the green flag activates the
script. The green flag is the trigger to
start the script running.

Repeat the actions represented by the
blocks within this block 3 times.

Play snare drum for 1 beat.

Don’t play anything for 0.5 beats.

Play snare drum for 1 beat.

Don’t play anything for 0.5 beats.
Play bass drum for 0.25 beats.

The script waits 1 second. No actions are
performed for 1 second.

Repeat the actions represented by the
blocks within this block 2 times.

Play crash cymbal for 1 beat.

The script waits 0.5 seconds. No actions
are performed for 0.5 seconds.

Play crash cymbal for 1 beat.
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Example 6-10: Galloping Horse

Are you ready to tell another story? In this example, you'll make a horse gallop across the stage to the sound
of hoof beats, and then stop, rear, and neigh in the middle of the stage. It may sound complicated, but
scripting these actions in Scratch is easier than instructing a real horse to do them.

Before creating Script 6-10, make sure that you have all the elements that you need. Add the Horsel
sprite from the Sprite Library (see Figure 6-11). This sprite consists of two costumes, which will be displayed
in the Costumes tab (see Figure 6-12). You can delete any other sprite from the stage. Also, add the horse
gallop and horse sounds from the Sound Library to the Sounds tab.

switch costume to horsel-a

set rotation style all around

play sound horse

Script 6-10. Galloping horse
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The script starts running when the user clicks the green flag. The next pair of blocks makes the horse
face to the right, and then rotate 10 degrees clockwise. The fourth block switches the costume to horsel-a.
The next block sets the rotation style to all around, so the horse is able to turn around its axis. The next block
moves the horse to the position (-160, 0). The next block plays the sound horse gallop.

The = “ block then repeats the sequence of actions within it 8 times. The sequence
moves the horse 20 steps in the direction that it’s facing, switches the sprite to the horsel-b costume, pauses
the script for 0.2 seconds, switches the sprite to the horsel-a costume, and then pauses the script for 0.2
seconds again.

After the final loop through the = “ block sequence, the next block switches the sprite to

turn &) degrees
the horsel-b costume. The block then rotates the horse 20 degrees

counterclockwise and the final block in the script plays the horse sound (see Figure 6-10).

Sprite Library
”
Al ’89 o e
Animals . ® - o,
Fantasy e =)
Letlers Beetle Butterfyt Butterfiy2
People
Things
Transportation
Castie g E
City e
Dance Crab Dinosaurt Dinosaur2 Dinosaur3d Dog1 Dog2 Dog Puppy
Dress-Up
Flying
Holiday
Music
Space
Sports
Underwater Fish1 Fish2 Fish3 Fox Frog
Walking
ANl 1 iet 2
Bitmap b
Vector =
Monkey1 Monkey2 Mouse1 Neigh Pony Octopus Parrot Parrot2

Figure 6-10. The Horsel sprite in the Sprite Library
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Scripts Costu

New costume:

d/amy

188x140

horse1-b
139x158

Figure 6-11. The Costumes tab
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Figure 6-12. Result of Script 6-10

Table 6-10 lists the blocks and describes the actions used in this example.

Table 6-10. Code Blocks in Galloping Horse

Blocks Actions

Clicking the green flag activates the script. The green flag
is the trigger to start the script running.

Make the sprite face to the right.

Turn the sprite clockwise 10 degrees.

]
2
8
§
i

b Caadsii . hoisal-a Switch the sprite to the horsel-a costume.
set rotation style all around Set the rotation style of the sprite so that it can rotate all
around its axis.
go to x: v: 0 Move the sprite to the position where X =-160 and Y = 0.
(continued)
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Table 6-10. (continued)

Blocks Actions

Repeat the actions represented by the blocks within this
block 8 times.

move EXD) steps Move the sprite 20 pixels in the direction that it’s facing.

Het W e Switch the sprite to the horsel-b costume.

mj ' The script waits 0.2 seconds. No actions are performed
oy = for 0.2 seconds.

R e S Switch the sprite to the horsel-a costume.

- ., ¢ o —
)

e ¥

-
)

The script waits 0.2 seconds. No actions are performed
for 0.2 seconds.

R S fr—— Switch the sprite to the horsel-b costume.

turn ¥) degrees Turn the sprite counterclockwise 20 degrees.

Play the horse sound.

i

Summary

In this chapter, you learned how to add sound to a Scratch project and to control sound in a Scratch project.
You now have all the basic knowledge to create some cool projects in Scratch. You know how to add sprites
and backdrops. You know how to move the sprite and change its appearance, create speech and thought
bubbles, and add sound to a project. Before you move on, try creating some stories of your own using other
sounds and sprites. Have some fun!

This chapter completes the first part of this book, which taught you basic Scratch knowledge. The next
chapter starts the second part of the book, which covers advanced concepts that are also used in high-level
computer programming languages.

Exercises

1. Create a script to play the sound called bird. Set the volume at 100% and each
time you play the sound decrease the volume by 10% until the sound level is 0.

2. Create a script and set the instrument to piano. Play notes C, D, and E. Set the
instrument to cello and play the notes E, D, and C.

The answers to the exercises are available in Chapter 13.
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CHAPTER 7

Advanced Concepts

Now that you've mastered the basics of the Scratch programming language, you're ready to tackle some
more advanced concepts. In this chapter, you will investigate how to work with user input, with control
blocks that enable your project to take different actions depending on circumstances, with Boolean blocks
that evaluate whether conditions are true or false, and with operator blocks that manipulate values. Along
the way, you'll learn some important concepts that are common to all high-level programming languages,
but are still as simple to use as dragging and snapping blocks in Scratch. Your first step is to take a closer look
at the blocks in the Control, Sensing, and Operators categories in the block palette.

Control Blocks

Blocks in the Control category (see Figure 7-1) literally control the flow of the action within your scripts by
looping repetitively through a sequence of instructions, or by evaluating and reacting to conditions, or by
pausing or stopping the action entirely.

© Eduardo A. Vlieg 2016 139
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Scripts | Costumes Sounds
I Motion I Events
fLooks
 sound | sensing

I Pen I Operators

I Data I More Blocks

repeat unti

when 1 start as a done

create done of myself

TG
JBN!
L

delete this done

Figure 7-1. Control blocks
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woart €13

You're already very familiar with three blocks housed here: the = —r——"rj block, which
repeats the sequence of actions within it a specified number of times to create what is called a loop in

orever

programming language; the —-IJ block, which repeats (loops) the sequence of actions

1
forever, or until the script is stopped manually; and the ™ —’—J block, which pauses the script
for the specified time. Those blocks, however, are only the beginning of the programming power and
flexibility that the Control category offers.

When combined with Boolean blocks, several more Control blocks add flexibility to your scripts,
enabling you to issue instructions based on specific conditions. As you remember from Chapter 3, Boolean
blocks evaluate conditions and then report them as either true or false. Because you can snap Boolean
blocks inside Control blocks, you can then tell your script to take an action when a certain condition is met.

L
For example, the “ J—J block pauses the script until the Boolean block that you snap into it
reports its condition as true. So, instead of waiting a specific number of seconds, you can use this block to wait
until the mouse is clicked, a value is entered, or a timer reaches a certain value. Similarly, the

@ .

= —/—'J‘J block continues repeating the sequence of actions within it until the Boolean block
thatyou snap into it reports its condition as true. This type of loop is called a while loop in traditional
programming language, because it repeats while a specific condition exists.
Sometimes you might want to perform a different action depending on the circumstances in your script.
For instance, if a user answers “yes” to a question, then you would want to take a different action than if the
answer is “no,” or you might want the pen to draw only when the user holds down the mouse button. To react to
circumstances this way, you need what is called a conditional statement or an If/Then statement in

f—»
&= -’—J
programming language and the == _,,—_J block in Scratch. If the Boolean block that you snap into
_ae)
r—
the == _I—J block evaluates as true, then this C block executes the instructions (or

sequence of instructions) within it. If the condition is false, the script skips to the block immediately after the
f_'.
= J—J
= —’—__'J

C block and executes it. The == _/—J block works in a similar way. If the Boolean block that you
snap into it reports its condition as true, then the sequence of instructions in the first part of the block
execute. If the condition is false, the script ignores the first sequence of blocks and executes the second
sequence of instructions within the block after the word else.

bop | all
The last block in the Control category, the Q block, stops scripts in a project from executing
any instructions. You can use the pull down menu to select all scripts in a project (as in the example) or just
one particular script.

141


http://dx.doi.org/10.1007/978-1-4842-1946-1_3

CHAPTER 7 ADVANCED CONCEPTS

Sensing Blocks

The Sensing category (see Figure 7-2) contains a combination of Boolean blocks and reporter blocks

that help you sense and evaluate what the user of your script and your sprites are doing. Many of these
blocks snap into, or embed, in the various Control or Operators blocks, enabling your script to take action
depending on their value or condition.

Scripts Costumes Sounds

J Motion J events
I Looks I Control
SRS scosing |
fren J operators
I Data IMore Blocks

?

T

foue (el
[ dstacce to__]

- CED

L by pice prasvadr 4
| mowoe downz 2

[ mouse x_

 moue ]

- D

color is touching ?

distance to

ask and wait

key space pressed?

lmll video motion en this sprite

turn video on

set video transparency to @

- G

x position of Spritel

- =Y.

Figure 7-2. Sensing blocks

142



CHAPTER 7 * ADVANCED CONCEPTS

The four Boolean blocks all evaluate a condition that you specify, and then return a value of either true

or false to the block they’re embedded into. For example, the . i block evaluates whether the
sprite touches the item that you choose from the pull-down menu: the mouse-pointer, the edge of the stage,

m w 2?
or another sprite. The t Lk block returns a value of true if the sprite is touching the
specified color. You select the color by clicking in the color box in the block and then clicking the desired

color anywhere in the Scratch interface. The _ ¥ Spece IN block checks if the specified key

is pressed. You can select which key to test for, by using the pull down menu. The last Boolean block,

, checks if the primary mouse button is held down.

The Sensing category also contains six reporter blocks that store information about the mouse position,
sprite position, user input, and more. You can then embed these blocks into to other blocks to pass on that

information for evaluation and action. For instance, themI and m blocks, respectively,
hold the mouse-pointer’s current X and Y coordinates on the stage. Using its two pull-down menus, you can

set the el of Spritel

direction, or custom name, among other choices. This &2 block holds the timer value. The timer starts
reset timer
running from 0.0 as soon as Scratch is launched and increases by 1 every second; the

block sets the timer value back to 0.0. The block holds the username of the user who is logged
on to Scratch. Finally, a pair of blocks enable you to ask the user a question, and then store the answer. The

awhat's your name?m o . .
block asks the question that you type in its text field, opens an input

window on the stage, and waits for the user’s input. Scratch then saves the user’s input in the
block.

block to hold the value of a specified sprite’s X or Y coordinate,

Operators Blocks

The blocks in the Operators category (see Figure 7-3) do just what their name implies: Perform operations
on the values supplied to them. Sometimes the operations are mathematical, then the block reports the
resulting value. Other blocks are Boolean blocks that report whether the indicated operation produced a true
or false result. Operators blocks all embed into others blocks, which then take action based on the values
they report.
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Scripts Costumes Sounds

J votion f Events

J Looks § control

l Sound I Sensing
Ieer
joata [ ore Biocks
o9

pick random 9 to €1

gy =

letter €Y of

length of ETIT]

sqrt  of 9

Figure 7-3. Operators blocks
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Several blocks in this category perform math then report the result. For instance, the block adds
the two values that you supply, the D block subtracts two values, and the block divides two

values. The m block reports the remainder when the first value is divided by the second specified
value. For example, when 7 is divided by 3, a remainder of 1 is reported.

The m block rounds the specified number to the nearest integer. Decimals that are 0.5 or
higher are rounded up. Decimals that 0.5 or less are rounded down, so if you enter 5.3, this block reports 5.

sqrt  of

The block reports the result of the selected operation on the specified value. The default is
the square root operation, but clicking the pull-down menu displays other mathematical operation choices.
In the previous example, the block will report the square root of 9, which is 3. Finally, the

pick randonioto@

block picks a random value between the two specified numbers and reports
the result.
A second group of blocks in the Operators category perform Boolean comparisons and return a value of

true or false. For instance, m determines whether the first value is smaller than the second value.
If it is, the block reports true, otherwise it reports false. The m block does the opposite,
determining whether the first value is larger than the second value. Them block reports true if the

two values are equal. Two blocks, “ and n, enable you to combine and

evaluate two Boolean blocks, then return true or false. Both embedded blocks on each side of the
“ block need to return true for the condition represented by this block to be true. If one
. :
returns false, then this block returns false. For example, on the left side, you use , and on the
1 3
right side, you use . Both of these Boolean blocks evaluate to true because 3 is less than 4 and 1

is less than 3. Because both sides are true, the “ block evaluates to true. Only one side of

the - block needs to be true, however, for this block to report true. For example, on the left

<] < & 5 3
side you use , and on the right side, you use . The left Boolean block evaluates to

true because 3 is less than 4, but the right Boolean block evaluates to false, because 5 is less than 3. Because

only one side needs to be true, the - still evaluates to true. The u block returns

the opposite of the result returned by the block embedded within it. If the block embedded within

the u block reports true, therefore, the u block returns false and vice versa.

The final three blocks in the Operators category work with text. The block joins the
two values that you specify in the block and reports the result. This example returns hello world. The

tter vorl
e o =t block reports the character in the specified position in the supplied text. The value

can consist of text, number, symbol, or even a space. In the previous example, it reports w, which is the first

letter of the supplied word, world. The Sength:of

value contains.

block reports how many characters the specified
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Examples

Keeping track of three new categories of blocks is a challenge, but trying some examples that put them to
use will help. These example scripts are more dynamic than the ones from previous chapters. You'll practice
making scripts that interact with the user, check a password, draw with the mouse-pointer, and produce
different results depending on the condition that’s evaluated.

Example 7-1: What'’s Your Name?

This example uses Sensing blocks to gather and report on information the user enters. Specifically, the script
first asks the user to enter his or her name, then the script displays that name in a speech bubble. When
asked for user input (see Figure 7-4), enter a name and press the Enter key on your keyboard.

Script 7-1. What's your name?

Script 7-1 starts running when the user clicks the green flag. The next block creates a speech bubble that
displays What's your name?, opens a user input field, and waits for the user’s input (see Figure 7-4). The next
block creates a speech bubble that displays Hi for 1 second. To create the last block, snap the

block onto the script, then drag the block over its entry field to embed

the Sensing block into the Sound block. Now, the embedded block reports the reader’s answer to the

block, which creates a speech bubble for the sprite and displays the user’s input for

2 seconds.
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What's your
name?

Figure 7-4. User input

Table 7-1 lists the blocks and describes the actions used in this example.

Table 7-1. Code Blocks in What's Your Name?

Blocks Actions
Clicking the green flag activates the script. The green flag is
=T Scked the trigger to start the script running.

Whst's'yolir name? m The sprite gets a speech bubble that displays What's your
name?, opens a user input field, and waits for user input.

say [f] for € secs The sprite gets a speech bubble that displays Hi for 1 second.

say [l for ) The sprite gets a speech bubble that displays the specified
text for 2 seconds.

Holds the current user input value.
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Example 7-2: What'’s The Correct Answer?

When you combine a C block conditional statement, a sensing block, and an operator, you can produce
sophisticated actions with ease. To demonstrate, this script asks the user an easy math question (see

Figure 7-5), and then stores and evaluates the answer. If the user answers correctly, then script will display
some text in a speech bubble. If the answer is wrong, the script stops running. Although this particular math
question is simple, the underlying technique is one that you can use often in your scripts.

E=3"8 \Very good. You have the correct answer RT3 9 secs

0
L8 The correct answer is 4 R{1J 9 secs

Script 7-2. Correct answer

Script 7-2 starts running when the user clicks the green flag. The next three blocks move the sprite to the
center of the stage, set the sprite to its default size, and makes the sprite face to the right. The next block
creates a speech bubble that displays What's the sum of 2 plus 22, opens a user input field, and waits for the
user’s input. The C block is a conditional statement that checks if the user’s input is equal to 4. If the
condition is true, the script will execute the sequence of actions within the C block. If the condition is false,
the script stops running. To create this conditional statement, first drag the blocks to the scripts area and

embed the user input block m in the left field of the block, and then type 4 in its right

if  then

field. Next, drag the operator block into = “. Block in the scripts area. The first block within
the conditional statement creates a speech bubble that displays Very good. You have the correct answer for 2
seconds. The last block also creates a speech bubble for the sprite and displays The correct answer is 4 for 2
seconds.
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What's the sum of
2 plus 2?2

! )

Figure 7-5. Enter correct answer

Table 7-2 lists the blocks and describes the actions used in this example.
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Table 7-2. Code Blocks in What's the Correct Answer?

Actions

Clicking the green flag activates the
script. The green flag is the trigger to
start the script running.

o
Eo
o
2
»

Move the sprite to the position where
go to x: y:
0 0 X =0andY =0, which is the center of
the stage.
set size to G % Set the sprite to its default size.

point in direction Make the sprite face to the right.

P What's the sum of 2 plus 22 PR The sprite gets a speech bubble that
displays What's the sum of 2 plus 2?,

opens a user input field, and waits for
user input.

Check if the condition is true. If the
condition is true, execute the actions
within it. If the condition is false, skip
to the next block.

m=n If the value on the left side is equal to 4,
then this condition is true; otherwise,
the condition is false.

m Hold and report the current user input
value.

a \Very good. You have the correct answe The sprite gets a speech bubble that
displays Very good. You have the correct

answer for 2 seconds.

. The sprite gets a speech bubble that
- Th - - secs
m) Sl o 9 displays The correct answer is 4 for 2

seconds.

!

Example 7-3: Please Try Again

In Example 7-2, you created an If/Then conditional statement. This time, try the block’s
If/Then/Else conditional statement to control the action in your script based on user input. The script asks
the user an easy math question, and then displays a different set of speech bubbles, depending on whether
the user answers correctly or incorrectly.
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when  dicked

go to x:@y:o

set size to QL) %

point in direction 139

el What's the sum of 2 plus 22 EREIEE

m:ﬂm

=8 Very good. You have the correct answer R 9 secs
]
E=1"8 The correct answer is 4 R4 9 secs

say [IRNIFIUETY for € secs
L3

L+ Please try again §1°3 9 Lecs

Script 7-3. Please try again

Script 7-3 starts running when the user clicks the green flag. The next three blocks move the sprite to the
center of the stage, set the sprite to its default size, and makes the sprite face to the right. The next block
creates a speech bubble that displays What's the sum of 2 plus 22, opens a user input field, and waits for the
user’s input. The next block is a conditional statement that checks if the user’s input is equal to 4. If the

if then

else

condition is true, the script will execute the first sequence of actions within the block (the
Then sequence). The first block in the Then sequence creates a speech bubble that displays Very good. You
have the correct answer for 2 seconds. The second block also creates a speech bubble for the sprite and
displays The correct answer is 4 for 2 seconds. If the condition is false, the script executes the second
sequence of blocks contained after the word else. The first block in the Else sequence creates a speech
bubble that displays Sorry, wrong answer for 2 seconds. The second block in the sequence creates a speech
bubble that displays Please try again for 2 seconds.

Table 7-3 lists the blocks and describes the actions used in this example.
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Table 7-3. Code Blocks in Please Try Again

Blocks Actions

Clicking the green flag activates the

= i script. The green flag is the trigger to
start the script running.
Move the sprite to the position where

o to x: :

- 0 ¥ 0 X =0andY =0, which is the center of
the stage.

set size to ) % Set the sprite to its default size.

point in direction €39 Make the sprite face to the right.

FE= 8 What's the sum of 2 plus 2? T I TFET S The sprite gets a speech bubble that
displays What's the sum of 2 plus 2?,

opens a user input field and waits for
user input.

Check if the condition is true. If the
condition is true, execute the actions
within it, before the word else. If the
condition is false, execute the actions
after the word else within the block.

If the value on the left side is equal to 4,
then this condition is true; otherwise,
the condition is false.

Hold and report the current user input
value.

sav Very good. You have the correct answer- O secs The sprite gets a speech bubble that
displays Very good. You have the correct

answer for 2 seconds.
T he Corrmct aiawar Iz 4 m The sprite gets a speech bubble that
displays The correct answer is 4 for 2

seconds.

The sprite gets a speech bubble that
displays Sorry, wrong answer for 2
seconds.

say for €) secs The sprite gets a speech bubble that
displays Please try again for 2 seconds.

=8 Sorry, wrong answer {13 9 secs

—_
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Example 7-4: Enter Correct Password

Script 7-4 uses the same technique as you used in the previous example, but this time it evaluates a text
answer from the user instead of a number. The script asks the user to enter the correct password. If the user
enters abracadabra, the script will display some text in a speech bubble, announcing that the answer is right
and You may enter. If the answers is wrong, the script will also display some text announcing that the answer
is wrong and to please try again.

F¥='3 Please enter the correct password E L IR 1}
W answer = then
say for €) secs
R ———

else
say [EIFTIEENNE for @ secs
[ 3

=3l Please try again B3 e secs

Script 7-4. Correct Password

The first four blocks of Script 7-4 are similar to the previous script. The script starts running when the
user clicks the green flag. The next three blocks move the sprite to the center of the stage, set the sprite to its
default size, and make the sprite face to the right. The next block creates a speech bubble that displays Please
enter the correct password. It also opens a user input field and waits for the user’s input. The next block is an
If/Then/Else conditional statement that checks if the user’s input is equal to the word abracadabra. 1f the
condition is true, the script will execute the Then sequence (the next block within the C block). In this case,
itis one block that creates a speech bubble that displays You may enter for 2 seconds. If the condition is false,
the script executes the two blocks after the word else. The first block of the pair creates a speech bubble that
displays Wrong password for 2 seconds. The second creates a speech bubble that displays Please try again
for 2 seconds.

Table 7-4 lists the blocks and describes the actions used in this example.
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Table 7-4. Code Blocks in Enter the Correct Password

Blocks Actions
Clicking the green flag activates the script. The green
e hicked flag is the trigger to start the script running.

O0v0

go to x:

set size to ET) %
point in direction

Please enter the correct passwordm

say for €) secs
PPE Wrong password Ril 2 BT
say for € secs

Move the sprite to the position where X=0and Y =
0, which is the center of the stage.

Set the sprite to its default size.

Make the sprite face to the right.

The sprite gets a speech bubble that displays Please
enter the correct password, opens a user input field,
and waits for user input.

Check if the condition is true. If the condition is true,
execute the actions within it, before the word else. If
the condition is false, execute the actions after the
word else within the block.

If the value on the left side is equal to abracadabra,
then this condition is true; otherwise, the condition
is false.

Hold and report the current user input value.

The sprite gets a speech bubble that says You may
enter for 2 seconds.

The sprite gets a speech bubble that says Wrong
password for 2 seconds.

The sprite gets a speech bubble that says Please try
again for 2 seconds.

Example 7-5: Triangle or Square

Remember, trying to figure out what the script does before you create and run it is a good way to learn and
understand the blocks and techniques the script uses. Study Script 7-5 for a moment. What do you think it
does? Do any of the techniques look familiar from past chapters? They should!
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Script 7-5 asks the user whether to draw a triangle or a square. Based on the user’s answer, either a
triangle or a square is drawn using the repeating C block technique that you learned in Chapter 4.

Script 7-5. Triangle or square

Script 7-5 starts running when the user clicks the green flag. The second block of code clears the stage of
any marks made by the pen or stamp. The third block sets the pen color, and the next block changes the pen
size. The next block moves the sprite to the coordinates, (-100, -100). The next block makes the sprite face to
the right. The next block sets the sprite to half of its default size, and the block after that creates a speech
bubble for the sprite and displays the text Please enter triangle or square for 2 seconds. The next block creates
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a speech bubble with the text Do you want me to draw a triangle or a square?, opens a user input field, and
pen down
waits for the user’s input. The block means that the pen is on the stage and is ready to draw. The

next block is an If/Then/Else conditional statement. If the user input stored in the block is
equal to friangle, then the condition is true the script executes the Then sequence of actions (in the top half

of the * block. The sequence draws a triangle using a C block that repeats the sequence of
actions within it 3 times: Move the sprite 200 pixels in the direction that it’s facing to draw with the pen for
200 pixels, rotates the sprite 120 degrees counterclockwise, and then pauses for 1 second.

If the block is not equal to triangle, the condition is false and the Else sequence of actions

are executed. The first oneisa ¥ block that repeats the sequence of actions within it 4
times: Move the sprite 100 pixels in the direction that it’s facing, rotate the sprite 90 degrees
counterclockwise, and then pause for 1 second.

The last block of this script is , which lifts the pen off the stage so if the sprite moves, the

pen will not draw.
Table 7-5 lists the blocks and describes the actions used in this example.

Table 7-5. Code Blocks in Triangle or Square

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

Remove all marks previously made by the pen or
stamp.

set pen color to il Set the pen color to lime color.

8F
1

Change the pen size to 2.

change pen size by
Y - 100 I -100) Move the sprite to coordinates (X = -100, Y = -100).

point in direction Make the sprite face to the right.

set size to €1 % Set the sprite to half its default size.

(continued)

—_
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Table 7-5. (continued)

Blocks Actions

-'-av Please enter: triangle or square fo,. ) secs The sprite gets a speech bubble that displays Please
enter: triangle or square for 2 seconds.

The pen is on the stage and is ready to draw.

Check if the condition is true. If the condition is true,
execute the actions within it, before the word else. If
the condition is false, execute the actions after the
word else within the block.

If the value on the left side is equal to triangle, then
this condition is true; otherwise, the condition is
false.

Hold and report the current user input value.

t Repeat the actions represented by the blocks within
9 this block three times.
=
i @ steps Mo.ve the sprite 200 pixels in the direction that it’s
facing.
turn ¥) €EDD) degrees Turn the sprite counterclockwise 120 degrees.
skt o e The script waits 1 second. No actions are performed

for 1 second.

Repeat the actions represented by the blocks within
this block four times.

wo

L

Move the sprite 100 pixels in the direction that it’s
facing.

3
3
b
:
&
"

E;

Turn the sprite counterclockwise 90 degrees.

3
8
&
:

The script waits 1 second. No actions are performed
for 1 second.

;
-
;

The pen is off the stage and cannot draw.
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Example 7-6: Secret Mission
repeat unti

. B e
This example puts the and blocks to work in a script that prompts the
user to enter a password, tests it, then gives the user as many tries as needed to enter the correct password.

=38 Please enter the secret code ELTS 9 secs

=8 to receive the secret mission RT3 9 secs

=18 You're allowed to receive the secret mission now RS 9 e

L3
E=3"N Please try again R o secs

Script 7-6. Secret mission

Script 7-6 also starts running when the user clicks the green flag. The next two blocks both create
two-second speech bubbles. First Please enter the secret code is displayed and then fo receive the secret
mission. Next, the C block repeats the sequence of actions within it until its condition is true, meaning the

user input stored in m is equal to monkey. The first block in the sequence creates a speech bubble
containing What's the secret code?, opens a user input field, and waits for the user’s input. The next block is

an If/Then conditional statement that also checks whether m is equal to monkey. If the condition
is true, then the first block within the If/Then conditional statement C block will display a speech bubble
with You entered: for 1 second. The next block also creates a speech bubble that displays the user input for 2
seconds. The next block creates a third speech bubble with Youre allowed to receive the secret mission now
for 2 seconds. The last block within this sequence stops all scripts in this project from running.
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If m is not equal to monkey, then the final three blocks in the
execute, displaying three consecutive speech bubble that contain Wrong code, You entered, the current user
input, and Please try again, and then the loop repeats. The technique shown in this script can be used any
time that you need to test user input for a specific answer.

Table 7-6 lists the blocks and describes the actions used in this example.

Table 7-6. Code Blocks in Secret Mission

Blocks Actions

Clicking the green flag
activates the script. The green
flag is the trigger to start the

script running.

sayr Please enter the secret code for ) cecs The sprite gets a speech
bubble that displays Please

enter the secret code for 2
seconds.

5ay to receive the secret mission for O secs The sprite gets a speech
bubble that displays fo receive

the secret mission for
2 seconds.

Execute the blocks/instructions
within this block until the
specified condition is true.

- m If the value on the left side is

equal to monkey, then this
condition is true; otherwise,
the condition is false.

m Hold and report the current
user input value.

w e e code?m The sprite gets a speech bubble
that displays What's the secret

code?, opens a user input field,
and waits for user input.

Check if the condition is true.
If the condition is true, execute
the actions within it. If the
condition is false, skip to the
next block.

If the value on the left side is
equal to monkey, then this
condition is true; otherwise,
the condition is false.

(continued)
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Table 7-6. (continued)

Blocks Actions
m Hold and report the current
user input value.
Yy i 0 The sprite gets a speech

bubble that displays You
entered.: for 1 second.

The sprite gets a speech
sa for secs prite g P
y . e bubble that displays the

specified text for 2 seconds.

Hold and report the current
user input value.

LFATE You're allowed to receive the secret mission now g7 9 S The sprite get's aspeech
bubble that displays You're

allowed to receive the secret
mission now for 2 seconds.

Stop all scripts in this project.

=38 Wrong code. You entered: B3 e secs The sprite gets a speech
bubble that displays Wrong

code. You entered.: for 2
seconds.

The sprite gets a speech
sa for secs
y . o bubble that displays the

specified text for 1 second.

ﬂ' 1@ Jll

Hold and report the current
user input value.

say for @9 secs The sprite gets a speech
bubble that displays Please try

again for 1 second.

Example 7-7: Touching the Edge?

if on edge, bounce
You've used the block before, but in this example, you're going to script a version

of it yourself using your new conditional statement skills.

Script 7-7 starts running when the user clicks the green flag. The next four blocks set the rotation style of
the sprite to left-right, move the sprite to the center of the stage, make the sprite face to the right, and set the
sprite to its default size. Next is a C block that executes the sequence of actions within it forever. The first
three blocks in the sequence move the sprite 5 pixels in the direction that it’s facing, change the sprite’s
costume, and pause the script for 0.2 seconds. Next, there is an If/Then conditional statement that evaluates
whether the sprite is touching the edge of the stage. If it is (a true result), then the sprite rotates 180 degrees
counterclockwise. If the sprite isn’t touching an edge (a false result), the action loops back to the

block and the sequence repeats.

—_
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set rotation style left-right

touching edge ? _ then
turn ') degrees

Script 7-7. Touching the edge

The movement and costume changes give the illusion as if the sprite is walking. If the sprite hits the
edge of the stage, the If/Then conditional statement turns the sprite and moves it in the opposite direction,

if on edge, bounce
just like the _ block.

Table 7-7 lists the blocks and describes the actions used in this example.
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Table 7-7. Code Blocks in Touching the Edge?

@
[=]
o
=
®

Actions

when clicked

set rotation style left-right

go to x:@y:o

point in direction

set size to €T %

Clicking the green flag activates the script.
The green flag is the trigger to start the script
running.

Set the rotation style of the sprite so that it

can only face left or right.

Move the sprite to coordinates (X =0, Y =0),
which is the middle of the stage.

Make the sprite face to the right.

Set the sprite to its default size.

Repeat all the instructions/blocks within this
block forever.

Move the sprite 5 pixels in the direction that
it’s facing.

Change the sprite to the next costume in the
Costumes tab.

The script waits 0.2 seconds. No actions are
performed for 0.2 seconds.

Check if the condition is true. If the condition
is true, execute the actions within it. If the
condition is false, skip to the next block.

Checks if the sprite is touching the edge of
the stage. If it is, then this condition is set to
true.

Turn the sprite counterclockwise 180 degrees.

Example 7-8: Key Pressed?

Have you already figured out what Script 7-8 does? This example checks whether the space bar is
pressed. Every time the space bar is pressed, the script plays a sound and creates a speech bubble with

text. Try it out.

—_
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[
say I for € secs

Script 7-8. Key pressed

The script starts running when the user clicks the green flag. The next two blocks make the sprite face to the
right and move the sprite to the center of the stage. The next block is a C block that loops through the sequence
of actions within it forever. That sequence is an If/Then conditional statement that first evaluates whether the
space bar is pressed. If it is (a true result), then the laugh-malel sound plays and a Hihihi, again! speech bubble
displays for 2 seconds. If the space bar is not pressed, the action loops back to check for another key press.

Table 7-8 lists the blocks and describes the actions used in this example.

Table 7-8. Code Blocks in Key Pressed?

Blocks

Actions

point in direction

go to x:@y:o

key space pressed?

play sound laugh-malel

. 9 secs

£ I‘ ni
<
:.i‘

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

Make the sprite face to the right.

Move the sprite to coordinates (X = 0, Y = 0), which is the middle
of the stage.

Repeat all the instructions/blocks within this block forever.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

Check if the space bar is clicked. If it is, then this condition is set
to true.

Play the sound laugh-malel.

The sprite gets a speech bubble that displays Hihihi, again! for 2
seconds.
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Example 7-9: Current Time

This example creates some speech bubbles that display the user’s name, the current hour, and the current
minute, along with other text, to demonstrate two of the reporter blocks in the Sensing category.

say [ for € secs

say username fmeser_s

E="8 The current time is R4 9 secs

say current hour for o Sers

saym&nesecs

say ELE for”seﬁ

say current minute for o secs

say [IINEN for € secs

Script 7-9. Current time

Script 7-9 starts running when the user clicks the green flag. The next block creates a speech bubble
that displays Hello! for 1 second. The next block creates a speech bubble and displays the username of the
user who is logged into Scratch for 2 seconds. The next pair of blocks create a speech bubble that displays
The current time is followed by a speech bubble that displays the current hour. The next pair of blocks create
speech bubbles that display hours and then and. The last two blocks create speech bubbles that display the
current minute and minutes for 2 seconds.

Table 7-9 lists the blocks and describes the actions used in this example.

Table 7-9. Code Blocks in Current Time

Blocks Actions
Clicking the green flag activates the script. The green flag is
whan Scked the trigger to start the script running.
. . ,
say m s o The sprite gets a speech bubble that displays Hello! for
1 seconds.
say - for €) secs The sprite gets a speech bubble that displays the specified

text or value for 2 seconds.

Hold and report the username of the user who has logged
in Scratch.

(continued)
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Table 7-9. (continued)

Blocks Actions

The sprite gets a speech bubble that displays The current

PS8 The current time is Bl 2 Booe ek
time is for 2 seconds.

The sprite gets a speech bubble that displays the specified
text or value for 1 second.

IEJ

rrent hour Hold and report the current hour.
say for ) secs The sprite gets a speech bubble that displays hours for 2
seconds.
say m for €Y secs The sprite gets a speech bubble that displays and for 1
seconds.
say . for @Y secs The sprite gets a speech bubble that displays the specified

text or value for 1 second.

Hold and report the current minute.

o m for €) secs The slzirite gets a speech bubble that displays minutes for 2
seconds.

Example 7-10: Mouse Coordinates

This example demonstrates how to provide the current X and Y coordinates of the mouse to the code blocks,
and then display them on the screen in the stage area.

say mouse y fwam

Script 7-10. Mouse coordinates

Script 7-10 also starts running when the user clicks the green flag. The second block creates a speech
bubble that displays The current X-coordinate of the mouse in the stage is for 2 seconds. The third block also
creates a speech bubble and displays the current X coordinate of the mouse on the stage. The last two blocks
do the same for the Y coordinate of the mouse on the stage.

165



CHAPTER 7 ADVANCED CONCEPTS

You can use this technique whenever you need to report or evaluate the X and Y coordinates. For

example, you can use m, @, or both blocks in a Boolean block to create a condition and
make a decision whether the condition is true or false. For example, if you need to test whether the mouse is
in a certain area of the stage, you could evaluate if the X coordinate is greater than 50; for example, by using

e m block in a Boolean block.

Table 7-10 lists the blocks and describes the actions used in this example.

=3

Table 7-10. Code Blocks in Mouse Coordinates

Blocks Actions
Clicking the green flag
: Scked activates the script. The
green flag is the trigger to

start the script running.

The sprite gets a speech
bubble that displays The
current X-coordinate of the
mouse in the stage is for 2
seconds.

The sprite gets a speech
sa for secs P g p
> . 9 bubble that displays the

specified text or value for 2
seconds.

=18 The current X-coordinate of the mouse in the stage is §{13 e secs

IIJ

Hold and report the
mouse-pointer current X
coordinate on the stage.

The current Y-coordinate of the mouse in stage is The sprite gets a speech
bubble that displays The

current Y-coordinate of
the mouse in stage is for 2
seconds.

The sprite gets a speech
f secs
e . o 9 bubble that displays the

specified text or value for 2
seconds.

Hold and report the
mouse-pointer current Y
coordinate on the stage.
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Example 7-11: Let’s Do Some Math

This example demonstrates several mathematical blocks from the Operators category, providing the answers

say for @) secs
to their equations as input for blocks.

=" 2 plus 2 is equal to: K03 e secs

say € + € for © secs

EEY4 2 times 2 is aqual to: RERY 2 RS
say B * 6 for @ secs

S & minus 2 is squal to: RELE 2 B
say - ©) for @ secs

BN 5 civided by 2 is equal to: REEE 2 RS
say /76 for @ secs

Script 7-11. Some math

Script 7-11 starts running when the user clicks the green flag. The second block of code clears the stage,
removing any marks made by the pen or stamp. This block is not necessary, but it makes sure you start with
a clean stage. The next pair of block create a speech bubble that disElays 2 plus 2 is equal to: for 2 seconds,

then create a speech bubble that displays the result of the operator block. Remember, you need

sa for secs
to drag and embed the into the text field of the block to provide the

result of one as the input to the other. The next three pairs of blocks create a speech bubble that introduce
and display the answers for simple multiplication, subtraction, and division questions using the respective

operator blocks: sz, , and .

Table 7-11 lists the blocks and describes the actions used in this example.
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Table 7-11. Code Blocks in Let’s Do Some Math

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

Remove all marks previously made by the pen or
stamp.

The sprite gets a speech bubble that displays 2 plus 2

PN 2 plus 2 is equal to: Rt 2 o
is equal to: for 2 seconds.

say - — 9 e The sprite gets a speech bubble that displays the
specified text or value for 2 seconds.

9 = 9 Add two values (2 + 2) and report the result.

PR 2 times 2 is equal to: a2 Boaa The sprite gets a speech bubble that displays 2 times

2 is equal to: for 2 seconds.

say . for €) secs The sprite gets a speech bubble that displays the
specified text or value for 2 seconds.

Multiply two values (2 * 2) and report the result.

BIJ'II“?

m 6 minus 2 is equal to: m The sprite gets a speech bubble that displays 6
minus 2 is equal to: for 2 seconds.
say . for € The g?rite gets a speech bubble that displays the
specified text or value for 2 seconds.
o = 9 Subtract one value from another (6 - 2) and report
the result.
S divided by 2 is equal to: R 9 g The sprite gets a speech bubble that displays 6
divided by 2 is equal to: for 2 seconds.
The sprite gets a speech bubble that displays the
specified text or value for 2 seconds.
G / 9 Divide one value by another (6 / 2) and report the
result.

Example 7-12: Math with the Join Block

A more efficient way to produce the same results as Script 7-11 is to use the ﬂ AT rj
block. With this block, you can join two values, and then embed them together into another block. Script 7-12,
for example, joins the descriptive text about an equation with its result and embeds both pieces of information

into a single block. The script is now half the size of the previous version!

—_
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say | join EFIMEFIAETIOITE € + © for @ secs

say | join FITTPIRTIOEN € * @ for © secs
say join CETTEFITIENN © - © for © secs
say  join CENEIYFIIIEN © / © for © secs

Script 7-12. Math with join block

Script 7-12 starts running when the user clicks the green flag. The second block of code clears the stage

operator block is embedded in the 1) block. This newly joined pair is then

embedded in the block in the scripts area. Together they create a speech bubble

that displays the text 2 plus 2 is equal to: and 4 (the sum of 2 + 2) for 2 seconds. The next block is also a
three-in-one block that creates a speech bubble that displays the text 2 times 2 is equal to: and the result of
the operator block for 2 seconds. The technique is repeated for the next two blocks, joining the appropriate

text with the and operators.

Table 7-12 lists the blocks and describes the actions used in this example.

area of any marks made by the pen or stamp. Next is the first three-block combination: the

2 plus 2 is equal to:

Table 7-12. Code Blocks in Math with the Join Block

Blocks Actions

Clicking the green flag activates the script. The green flag is
the trigger to start the script running.

m Remove all marks previously made by the pen or stamp.

The sprite gets a speech bubble that displays the specified
text or value for 2 seconds.

@ 2 plus 2 is equal to: | J) Join the two values that have been specified in the block and

report the result.

Add two values (2 + 2) and report the result.

The sprite gets a speech bubble that displays the specified
text or value for 2 seconds.

ﬂ 2 times 2 is equalto: | Join the two values that have been specified in the block and
report the result.

(continued)
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Table 7-12. (continued)

Blocks Actions
[2EX 2) Multiply two values (2 * 2) and report the result.
The sprite gets a speech bubble that displays the specified
text or value for 2 seconds.
@ 6 minus 2 is equal to: | ) Join the two values that have been specified in the block and
report the result.
G = 9 Subtract one value from another (6-2) and report the result.
The sprite gets a speech bubble that displays the specified
text or value for 2 seconds.
m 6 divided by 2 is equal to: | ) Join the two values that have been specified in the block and

report the result.

Divide one value by another (6 / 2) and report the result.

Example 7-13: Guess the Correct Number

This script demonstrates more ways of joining blocks to produce shorter, more efficient scripts. This
example script creates a guessing game. The script asks the user to enter a number between 1 and 10. The
correct number to be guessed is 5. The script displays different text, depending on the number that the user
guessed—whether it’s the correct number, larger than 5, or smaller than 5.

ESVART 8 The number you have chosen, is JETE T B I Y2 e secs

forasec‘_f.

VA Tl The number you have chosen, BSTCUREET S | is larger than 5

forosec_f.

PPN T8 The number you have chosen, BT (BT | is smaller than 5

Script 7-13. Guess the correct number
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Script 7-13 starts running when the user clicks the green flag. The next block creates a speech bubble,
displays Enter a number between 1 and 10, opens a user input field, and waits for the user’s input. The next

block pauses the script for 1 second. The = block checks if the user input equals 5. If it does
(a true result), the actions within the C block executed: a speech bubble displays the text The number you

have chosen, is and the user input for 2 seconds, then the === block stops all scripts in this project
from running. If the user input is not equal to 5 (a result of false), the script skips to the If/Then/Else

conditional statement block to check if m is greater than 5. If it is, the script executes the actions in
the Then portion of the block. Here a four-in-one combination of blocks creates a speech bubble that

displays The number you have chosen, the user input, and is larger than 5 for 4 seconds. If m is not
greater than 5, the actions in the Else portion of the block are executed instead: A speech bubble displays
The number you have chosen, the user input, and is smaller than 5 for 4 seconds.

Table 7-13 lists the blocks and describes the actions used in this example.

Table 7-13. Code Blocks in Guess the Correct Number

Blocks Actions

Clicking the green flag activates the script. The green
: Scked flag is the trigger to start the script running.

Enter s nomber batwasn:1:and 10 m The sprite gets a speech bubble that displays Enter
a number between 1 and 10, opens user input field

and waits for user input.

|

The script waits 1 second. No actions are performed
for 1 second.

Check if the condition is true. If the condition is true,
execute the actions within it. If the condition is false,
skip to the next block.

If the value on the left side is equal to 5, then this
condition is true; otherwise, the condition is false.

Hold and report the current user input value.

The sprite gets a speech bubble that displays the

specified text or value for 2 seconds.

@ The number you have chosen, is [_’ Join the two values that have been specified in the
block and report the result.

Hold and report the current user input value.

Stop all scripts in this project.

(continued)
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Table 7-13. (continued)

Blocks Actions

Check if the condition is true. If the condition is true,
execute the actions within it, before the word else. If
the condition is false, execute the actions after the
word else within the block.

If the value on the left side is greater than 5, then this
condition is true; otherwise, the condition is false.

Hold and report the current user input value.

IﬂB

say . for @ secs The sprite gets a speech bubble that displays the
specified text or value for 4 seconds.
a-rhe number you have chosen, r’ Join the two values that have been specified in the
block and report the result.
=8 |, is larger than 5 Join the two values that have been specified in the

block and report the result.

Hold and report the current user input value.

The sprite gets a speech bubble that displays the
sa for secs
vl hid specified text or value for 4 seconds.
@The number you have chosen, '_' Join the two values that have been specified in the
block and report the result.
ﬂ[ . is smaller than S . Join the two values that have been specified in the

block and report the result.

Hold and report the current user input value.

Example 7-14: How Many Letters in the Word?

Sometimes you may need to determine the number of characters in a word entered bE the user, such as for a
password that must be at least a specific length. This example uses the and @

blocks to do just that.

EEIVEN T W) The length of the word JEFT SRS E join length of answer M for @ secs

Script 7-14. How many letters?
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Script 7-14 starts running when the user clicks the green flag. The next block creates a speech bubble,
displays the text Enter a word, opens a user input field, and waits for the user’s input. The next block pauses

the script for 1 second. The fourth block embeds several @blocks within each other to create a
speech bubble that displays The length of the word, the user iniut, is, the length of the word, and letters long

for 4 seconds. Embedding the block in the block calculates the length value.
Table 7-14 lists the blocks and describes the actions used in this example.

Table 7-14. Code Blocks in How Many Letters in the Word?

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

el SadE The sprite gets a speech bubble that displays Enter a word, opens
a user input field, and waits for user input.

&

The script waits 1 second. No actions are performed for 1 second.

say . for @ secs The sprite gets a speech bubble that displays the specified text or
value for 4 seconds.

Join the two values that have been specified in the block and

]

report the result.
Join the two values that have been specified in the block and
join I X report the result.
a The length of the word | ) Join the two values that have been specified in the block and
report the result.

Hold and report the current user input value.

iﬂ
a

Join the two values that have been specified in the block and
report the result.

Report how many characters the specified value contains.

:
.

Hold and report the current user input value.

Example 7-15: Pick a Random Number

This example picks a random number between 1 and 100 and displays which number was randomly picked.

say  join [NIETNEEIITEN pick random €9 to €1 for € secs

Script 7-15. Pick random number
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Script 7-15 starts running when the user clicks the green flag. The next block does the rest. It creates a

speech bubble, picks a random number between 1 and 100 using the pick random €9 to m block,

and displays the phrase My favorite number is, joined with the number for 2 seconds.
Table 7-15 lists the blocks and describes the actions used in this example.

Table 7-15. Code Blocks in Pick a Random Number

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

Zhe sprfjte gets a speech bubble that displays the specified text for
seconds.

m favorite numberis ] ) Join the two values that have been specified in the block and
report the result.

pick random €9 to m Pick a random value between the two specified numbers and
report the result.

Example 7-16: Timer Trigger

This example starts the timer from 0.0 seconds. When the timer reaches 25 seconds, the script displays a text.

Script 7-16. Time trigger

Script 7-16 starts running when the user clicks the green flag. The next block reset the timer to 0.0
seconds. The next block moves the sprite to the center of the stage (0, 0). The next block makes the sprite

timer
face to the right. The ==& “ block then evaluates whether is equal to 25 using

embedded blocks. When that condition is true, and the next actions are executed: a speech bubble displays
the text Let’s party!!!! for 2 seconds, then the last block stops all scripts in this project from running.
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Table 7-16 lists the blocks and describes the actions used in this example.

Table 7-16. Code Blocks in Time Trigger

Blocks Actions

the stage.

say [ETIENIN for € secs The sprite gets a speech bubble that displays Let’s party!!!! for 2

seconds.

Stop all scripts in this project.

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

Reset the timer value back to 0.0.

Move the sprite to coordinates (X = 0, Y = 0), which is the middle of

Make the sprite face to the right.

Pause the script until the specified condition is true.

Hold and report the timer value.

If the value on the left side is equal to 25, then this condition is true;
otherwise, the condition is false.

Example 7-17: Move to the Center of the Stage

Being able to check whether your sprite has reached a specific location can be very useful to your scripts,

and this script shows you how to do just that. Specifically, Script 7-17 checks whether Spritel is at the center

of the stage (0, 0), then responds accordingly.

dlicked

x position of Spritel = m and y pasition

E=A8 I'm at the center of the stage §L0J O secs

else

1" Please move me to the center of the stage {7, 9 secs

Script 7-17. Move to center

of Spritel

175



CHAPTER 7 © ADVANCED CONCEPTS

Script 7-17 starts running when the user clicks the green flag. The === block then checks
whether the X and Y coordinates of Spritel are both equal to 0. Remember the conditions tested on both

sides of the “ block need to be true for the whole condition to be true. A result of true

. . . . wl'm at the center of the stage m
means the actions in the Then portion activate: the block

creates a speech bubble and displays I'm at the center of the stage for 2 seconds. If the condition is false,
action passes straight to the Else portion and a speech bubble with the text Please move me to the center of
the stage displays for 2 seconds.

Run the script, and move the sprite along the stage, to see the text change depending on the sprite’s
position. Remember, you can always see the position of the sprite the top right corner of the scripts area
(see Figure 7-6).

Figure 7-6. Sprite’s position

Table 7-17 lists the blocks and describes the actions used in this example.

Table 7-17. Code Blocks in Move to the Center of the Stage

Blocks Actions

Clicking the green flag activates the
script. The green flag is the trigger to start
the script running.

Check if the condition is true. If the
condition is true, execute the actions
within it, before the word else. If the
condition is false, execute the actions
after the word else within the block.

Check both conditions on each side of this
block. If both conditions are true, then this
condition is true. Any other combination
results in this condition being false.

(continued)
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Table 7-17. (continued)

Actions

- = n If the value on the left side is equal to 0,
then this condition is true; otherwise, the
condition is false.

Hold and report the value of the X
coordinate of the sprite.

x position of Spritel

m-0 If the value on the left side is equal to 0,
then this condition is true; otherwise, the
condition is false.

y position  of Spritel Hold and report the value of the Y
coordinate of the sprite.

The sprite gets a speech bubble that

displays I'm at the center of the stage for 2
seconds.

Please move me to the center of the stagem The sprite gets a speech bubble that
displays Please move me to the center of

the stage for 2 seconds.

@
| I °
o
23
7

P98 I'm at the center of the stage Rl 2 B e

Example 7-18: Question

In this example, the script asks the user to answer a question with one of two specific phrases, and then takes
different actions depending on the answers. Most of the time, you'll know whether the user of your project is
human or alien, but the basic technique is useful for many other types of questions.

e Human or alien? EEEREEES
if P Human i

el | 2ke me to your spaceship! [EEK 2 EEE

say EEFLITI for € secs

Script 7-18. Question
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The trigger to start Script 7-18 is the green flag. The next block creates a speech bubble and displays the
question Human or alien?. This block also opens a user input field and waits for the user’s input. Next, an If/
Then/Else conditional statement block evaluates whether it is true that the user’s answer is not Human. The

m block is snapped in the left field of - = m and the entire assembly is embedded

into the block to be evaluated. If the u block evaluates as true, then the Then action
executes, creating a speech bubble that displays the text Take me to your spaceship! for 2 seconds. If the
condition is false (meaning the user input does equal human), the Else portion creates a speech bubble that
displays the text Hello human for 2 seconds.

Table 7-18 lists the blocks and describes the actions used in this example.

Table 7-18. Code Blocks in Question

Blocks Actions
Clicking the green flag activates the script. The green
: Scked flag is the trigger to start the script running.
M Human or alien? DT Ry The sprite gets a speech bubble that displays Human
or alien?, opens a user input field, and waits for user
input.

Check if the condition is true. If the condition is true,
execute the actions within it, before the word else. If
the condition is false, execute the actions after the
word else within the block.

Check the condition within this block. If the
condition within the block is true, return false,
otherwise return true.

If the value on the left side is equal to Human, then
this condition is true; otherwise, the condition is
false.

Hold and report the current user input value.

ﬁ Take Mo your Spacaship] The sprite gets a speech bubble that displays Take

me to your spaceship! for 2 seconds.

I ello human Ro S 9 . The sprite gets a speech bubble that displays Hello
human for 2 seconds.
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Example 7-19: Can You Solve It?

This script displays a problem for the user to solve. The user needs to solve for X in the equation X + 4 / 2 = 10.
The text response that the script displays depends on if the answer is right or wrong.

L=1¥8 Equation: X +4 /2 =10 foreser_s
think [TMTIIFE] for €) secs
B hat's your answer> RIS

Script 7-19. Can you solve it?

Script 7-19 also starts running when the user clicks the green flag. The next block creates a speech
bubble and displays the text Equation: X + 4 / 2 = 10 for 2 seconds. The next block creates a thought bubble

what' ?
and displays the text Hmm...what is X? for 2 seconds. The e block

creates a speech bubble that displays What's your answer?, opens a user input field, and waits for the user’s
input. Next is an If/Then/Else conditional statement that evaluates whether the user input equals the result
of 10-4/2. If the condition is true, the block in the Then portion creates a speech bubble and displays the text
You're a genius! for 2 seconds. If the condition is false, the block in the Else portion block creates a speech
bubble that displays the text Wrong answer. Please try again. for 2 seconds.

Table 7-19 lists the blocks and describes the actions used in this example.
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Table 7-19. Code Blocks in Can You Solve It?

Blocks Actions

Clicking the green flag activates the script. The green
: Scked flag is the trigger to start the script running.

H Equation: X + 4/ 2 = 1 0 The sprite gets a speech bubble that displays
Equation: X + 4/ 2 = 10 for 2 seconds.

W The sprite gets a speech bubble that displays Hmm...
what is X? for 2 seconds.

a What's your answer? m The sprite gets a speech bubble that displays What's
your answer?, opens a user input field, and waits for
user input.

Check if the condition is true. If the condition is true,
execute the actions within it, before the word else. If
the condition is false, execute the actions after the
word else within the block.

Check if both sides of the equal sign are equal. If
both values are equal, then this condition is true;
otherwise, this condition is false.

Hold and report the current user input value.

-@® Subtract one value from another and report the
result.

o / 9 Divide one value by another (4/2) and report the
result.

say for € secs The sprite gets a speech bubble that displays You're

a genius! for 2 seconds.

Wrong answar, Plaase try again. The sprite gets a speech bubble that displays Wrong
answer. Please try again. for 2 seconds.

Example 7-20: Drawing with the Mouse-Pointer

This script lets you draw in the stage area. To draw, you need to click the left mouse button, hold it down,
and move it around the stage. If the primary mouse button or left mouse button is not pressed then the pen

will not draw because the m block is in effect.
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change pen size brve

e P —

go to mouse-pointer

Script 7-20. Drawing

Script 7-20 starts running when the user clicks the green flag. The next block makes the sprite disappear
from the stage area. The next block clears the stage area of any marks made by the pen or stamp. The next
pair of blocks set the pen color and change the pen size. Next is a C block that repeats the sequence of
actions within it forever block.

if then

First within this sequence is the block, which checks whether the left mouse button

is pressed using the embedded m block. If this is true, the sequence within the conditional
statement block is executed. The first block places the pen on the stage, ready to draw. The next block moves
the pen toward the mouse-pointer. You can use your mouse-pointer to draw in the stage area, because as
long as the left mouse button is held down, everywhere the mouse-pointer moves, the pen draws a trail.
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When the mouse button is no longer pressed, the script moves out of the block and the
next block lifts the pen from the stage. The last block also moves the pen toward the mouse-pointer, but no
drawing is visible because the pen is lifted.

Table 7-20 lists the blocks and describes the actions used in this example.

Table 7-20. Code Blocks in Drawing with the Mouse-Pointer

Actions

@
g. o
(2]
=
(V2]

set pen color to

change pen size by 9

go to mouse-pointer

go to mouse-pointer

Clicking the green flag activates the script. The green flag is the trigger
to start the script running.

Make the sprite disappear from the stage.

Remove all marks previously made by the pen or stamp.

Set the pen color to purple color.

Change the pen size to 2.

Repeat all the instructions/blocks within this block forever.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

Check if the primary mouse button is clicked. If the primary mouse
button is clicked, then the condition is true. If not, then the condition
is false.

The pen is on the stage and is ready to draw.

Move the sprite toward the mouse-pointer.

The pen is off the stage and cannot draw.

Move the sprite toward the mouse-pointer.
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Summary

In this chapter, you learned about some advanced computer programming concepts, including the
following:

e Conditional statements
e Conditions

e Loops

e  Userinput

All programming languages rely on these concepts. The blocks that you need to execute these
concepts in Scratch are available in the Control, Operators, and Sensing categories. With them, you
can create dynamic scripts that can produce a different result every time they're run, depending on the
condition and/or user input.

In the next chapter, you'll investigate another advanced concept: variables, which are items that hold a

value that can change. They work similar to the way that the block saves user input.

Exercises

1. Create a script that asks the user for the answer to the equation 10 + 3 - 4 * 2. Use
an If/Then/Else conditional statement block to display text depending on if the
answer is right or wrong.

2. Create a script that displays the result of each of the following equations:

2+3,10-7,13*4, and 13 / 4. Use join blocks.
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Variables

To temporarily hold information and pass it to other blocks in your script, you can create variables. Each
variable you create in Scratch has a unique name and can hold either a numeric value or a string of
characters. A string can be an actual word or any combination of letters, numbers, and symbols, like in a
password. For example, you could create a variable called City and give it the value Boston. Later in your
script, you can set City to another value, such as New York. Variables come in handy whenever you need to
use data values that change in a script. For example, suppose that you wanted the cat to count from 1 to 10.

You could create a script with a separate block for each of the 10 values (entering 1,
2, 3, and so on by hand), or you could create one variable that will hold the different values, one at a time,

and then use a loop and a single m block with the variable embedded. This is the

power of a variable.

Data Blocks and Creating Variables

To create a new variable in Scratch, you need to go to the block palette and select the Data blocks category
(see Figure 8-1).

Scripts Costumes Sounds
I Motion l Events

I Looks i Control

I Sound I Sensing

I Pen l Operators

Make a Variable

Make a List

Figure 8-1. Go to the Data category to create a variable
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Once here, you click the Make a Variable button (see Figure 8-2) to open the New Variable window
(see Figure 8-3).

Make a Variable

Figure 8-2. Click Make a Variable

New Variable
Variable name:

@ Forallsprites O Forthis sprite only

OK Cancel

Figure 8-3. The New Variable dialog

Here (see Figure 8-3) you enter a name for the variable and select if you want the variable to be available
for this sprite only or for all sprites. If you select For this sprite only, the variable is considered a local
variable, meaning that it is only available to the sprite that was selected. If you chose For all sprites, the
variable is considered a global variable. This means that the variable is available to all sprites in the specific
project that it was created in. Click the OK button when ready. In Figure 8-4, I created a variable named
number, which we'll use in the examples. A variable, whether local or global, is available per project only.
So, you cannot create and use a variable in one project, and then reuse it in another project. You will need to
re-create that variable in the second project.

New Variable
Variable name: number

@ Forallsprites O Forthis sprite only

OK Cancel

Figure 8-4. Give the variable a name
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After you create a variable, Scratch adds several other blocks of code to the Data category (see Figure 8-5).
These new blocks enable you to work with your variables.

Scripts Costumes Sounds

J Motion J events

J Looks § control

I Sound I Sensing
fren J operators

Make a Variable

e rumber

Make a List

Figure 8-5. Variable blocks

The first block you see when you create a variable is a variable reporter block with the same name as

your variable, such as . It holds and reports the current value of the variable. To show a reporter

show variable number
window in the stage area that displays the current value of a variable, use the

block and choose the desired variable’s name from the pull-down menu. Likewise, you can hide the reporter
hide variable number

window with the block. To assign a specific value to your variable, use the

set number to

block, choosing the desired variable name from the pull-down menu and enter a
value in the field. Here, the variable called number is assigned the value 0. You can also embed a reporter

block such as m or an operator block such as K T o = m in the block to
change number by a
assign the associated value to the variable. The block changes the value of

the variable by the specified value. This block of code accepts numbers only. It will not work with strings.
In this example, the number variable is changed by 1, which means that 1 is added to the current value of
the variable, and thus the new value for the variable is 2.
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Examples

Next, you will create some scripts that show how variables are used. By creating and running these scripts,
you will get a better understanding of variables. Remember, after learning how they work, you can always
change these scripts to your liking or adapt the techniques for other uses.

Example 8-1: Count to Ten

This script makes the sprite count from 1 to 10. Before you create Script 8-1, be sure to create a new variable
in the Data category of the block palette and name it number. The script assigns 0 to number, and each
time through the repeat loop, it adds 1 to the current value of the variable and displays the current value of
number.

Script 8-1 starts running when the user clicks the green flag. The second block creates a speech bubble
for the sprite that displays I can count to 10 for 2 seconds. The third block assigns the value 0 to the number
variable. Next is a repeat block that repeats the sequence of actions within it 10 times. The first block in the
sequence changes the current value of the number variable by 1. The next block creates a speech bubble
that displays the current value of the variable for 2 seconds. The last block creates a speech bubble that
displays the text Can you count to 10? for 2 seconds.

say [RTIXTITITRL for €) secs

Script 8-1. Count to ten

188



CHAPTER 8 ' VARIABLES

Table 8-1 lists the blocks and describes the actions used in this example.

Table 8-1. Code Blocks in Count to Ten

Blocks Actions
Clicking the green flag activates the script. The green
5 Scked flag is the trigger to start the script running.
say for € secs The sprite gets a speech bubble that displays I can

count to 10 for 2 seconds.

Set the current value of the variable called number to 0.

m Repeat the actions represented by the blocks within
s this block 10 times.

change number by 0 Add 1 to the current value of the number variable.
The sprite gets a speech bubble that displays the
specified text or value for 2 seconds.
m Hold and report the current value of the number

variable.

The sprite gets a speech bubble that displays Can you

=18 Can you count to 10?7 §{1J 9 secs
count to 10? for 2 seconds.

|

Example 8-2: Countdown

Remember to try to figure out what the script does before you create and run it. By now you should have
enough knowledge to be able to read the script, block by block, and know what it does. (This is the same
way that programmers read programs line by line, for example, when troubleshooting a program.) As
you probably noticed, you need a number variable for this script. If necessary, create one now. Let’s walk
through the script to see if you figured it out.

Script 8-2 starts running when the user clicks the green flag. The next block creates a speech bubble
that displays The countdown starts now for 2 seconds. The next block assigns the value 10 to the number
variable. The fourth block creates a speech bubble that displays the current value of number for 1 second.
Next, the repeat block repeats the sequence of actions within it 10 times. First, it changes the current value
of the number variable by -1. Next, it creates a speech bubble that displays the current value of the number
variable for 1 second. And then the loop repeats. The last block in this script creates a speech bubble that
displays Liftoff. We have liftoff.... for 2 seconds.
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change number by

L]

say number for ) secs

CIVE Lift off. We have lift off....

Script 8-2. Countdown

Did you guess that the script makes the sprite count down from 10? Well done.
Table 8-2 lists the blocks and describes the actions used in this example.

Table 8-2. Code Blocks in Count Down

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

say for © The sprite gets a speech bubble that displays The
countdown starts now for 2 seconds.

set number to Set the current value of the number variable to 10.

The sprite gets a speech bubble that displays the
specified text or value for 1 second.

Hold and report the current value of the number variable.

Repeat the actions represented by the blocks within this

block 10 times.
change number by &9 Subtract 1 from the current value of the number variable.
say . for €9 secs The sprite gets a speech bubble that displays the

specified text or value for 1 second.

Hold and report the current value of the number

£
AUE
g
hag’

variable.
wu& off. We have lift off.... m The sprite gets a speech bubble that displays Liftoff:

We have liftoff.... for 2 seconds.

p—
©
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Example 8-3: Odd Numbers

The script assigns the value 1 to the number variable and displays this value. Each time through the repeat
loop it adds 2 to the current value of the variable and displays the new value. The script displays the values 1,
3,5,7,and 9. Again, before you create this script, make sure that the number variable is created.

Script 8-3 also starts running when the user clicks the green flag. The next block creates a speech bubble
that displays All the odd numbers from 0 to 10 are? for 2 seconds. The next block assigns the value 1 to the
number variable. The next block creates a speech bubble and displays the current value of the number

variable for 2 seconds. Next, the “ block that repeats the sequence of actions within it 4
times: change the current value of the variable by 2 and create a speech bubble that displays the current
value of the number variable for 2 seconds. When the loop is finished, the last block in the script creates a
speech bubble that displays Did you also get them right? for 2 seconds.

Script 8-3. Odd numbers

Table 8-3 lists the blocks and describes the actions used in this example.

Table 8-3. Code Blocks in Odd Number

Blocks Actions

Clicking the green flag activates the
script. The green flag is the trigger to start
the script running.

s.ay All the odd numbers from O to 10 are? for [ 2 The sprite gets a speech bubble that
displays All the odd numbers from 0 to 10

are? for 2 seconds.

(continued)
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Table 8-3. (continued)

Blocks Actions

T niimbar 1T Set the current value of the number
variable to 1.

say [l for 9 e The sprite gets a speech bubble that
displays the specified text or value for 2

seconds.

m Hold and report the current value of the

number variable.

Repeat the actions represented by the
blocks within this block four times.

change number by 9 ei?ai ;;) the current value of the number

say . o e e The sprite gets a speech bubble that
displays the specified text or value for 2
seconds.

Hold and report the current value of the
number variable.

!

PP Did you also get them right? [l 2 B The sprite gets a speech bubble that
displays Did you also get them right? for

2 seconds.

Example 8-4: String Variable

This simple example demonstrates that variables may contain a string of characters, such as a name. Also,
notice how the same variable changes to hold different values as this script progresses.

Before you create this script, you need to create the variable called name. Script 8-4 starts running
when the user clicks the green flag. The next pair of blocks move the sprite to the center of the stage (0, 0)

set name to

and make it face to the right. The block assigns the value John to the name
variable. The next block creates a speech bubble that displays Hi for 1 second. The next block creates a
speech bubble that displays the current value of name, which is John, for 2 seconds. The next block assigns
the value Lisa to the name variable. The next block creates a speech bubble that displays the text Hi there for
1 second. The next block creates a speech bubble that displays the current value of the name variable for 2

seconds; this time the value is Lisa. The block then assigns the value Jim to the

name variable. The next block creates a speech bubble that displays Glad to see you for 1 second. The final
block creates a speech bubble that displays Jim, the current value of the name variable, for 2 seconds.
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when dicked
go to x: 0 y: 0

point in direction m

set name to BELT
say m for o secs

say  name for @) secs

set name to
say for o secs

say name for @) secs

say [EIEIEXTINTN for € secs

say name for @) secs

Script 8-4. String variables

Table 8-4 lists the blocks and describes the actions used in this example.

Table 8-4. Code Blocks in String Variable

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

go to x: D y: ® Move the sprite to the position where X =0 and Y = 0, which is
the center of the stage.

e — - | Make the sprite face to the right.

. Tame At Set the current value of the variable called name to John.
say [ for €9 secs The sprite gets a speech bubble that displays Hi for 1 second.

say i for ) secs The sprite gets a speech bubble that displays the specified text
or value for 2 seconds.

(continued)
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Table 8-4. (continued)

Blocks Actions

Hold and report the current value of the name variable.

Lo [OEEE Set the current value of the name variable to Lisa.
say for €9 secs The s;zlrite gets a speech bubble that displays Hi there for 1
second.

The sprite gets a speech bubble that displays the specified text
or value for 2 seconds.

Hold and report the current value of the name variable.

aE

S S him Set the current value of the name variable to Jim.

say for €9 secs "fhe spri;e gets a speech bubble that displays Glad to see you for
second.

p— . Sor 9 e The sprite gets a speech bubble that displays the specified text
or value for 2 seconds.

Hold and report the current value of the name variable.

Example 8-5: Draw an Octagon

Remember Example 4-6 that drew an octagon in Chapter 4? This example does the same thing using a
number variable to determine the number of sides that the pen should draw and the angles between them.
Because Script 8-5 sets the variable to 8, the script draws an octagon, but you could easily draw a square, a
pentagon, or a circle with the same script. Just set the variable to 4, 5, or 36 instead. Before you give it a try,
make sure that you have the number variable created.

—
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set pen color to

go to x: @ y: G

Script 8-5. Draw an octagon

Script 8-5 script starts when the user clicks the green flag. The second block clears the stage of any
marks made by the pen or stamp. The third block sets the pen color, the fourth increase changes the pen size
by 2, and the fifth puts the pen on the stage, ready to draw. The next block moves the sprite to the position
(0, -100). Because the goal this time is to draw an octagon, which has 8 sides, the next block assigns the value

8 to the number variable. The m variable block is embedded in the block,
meaning the number of times the block repeats the sequenced of actions within it is equal to the value of
number. In this case that’s 8. The first block in the sequence moves the sprite 100 pixels in the direction that
it’s facing. The next block rotates the sprite a certain amount of degrees counterclockwise. Remember, the
angles inside all polygons of four or more sides add up to 360 degrees, so an angle where two sides meet
equals 360 divided by the number of sides. To calculate this information and pass it to the

turn @ degrees

block, you need to type 360 in the left field of the operator block,
Lo o) @ seree

embed in the right field, and then embed this combination in the

block. The next block pauses the script for 1 second, and then the action loops back to draw the next side.
When the final pass through the loop completes, the script executes the last block, which lifts the pen off the
stage so that if the sprite moves, the pen will not draw.

Run the script to draw the octagon, and then try setting the number variable to 4 or 5 to draw a square
or pentagon. For a real challenge, think about how you might adapt the script to automatically draw several
shapes with different numbers of sides or draw a shape with the number of sides specified by user input.
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Table 8-5 lists the blocks and describes the actions used in this example.

Table 8-5. Code Blocks in Draw an Octagon

Blocks

Actions

gf

set pen color to

change pen size by &

pen down

: @ yv: G

")
°
g
X

set number to EI

il

vemsteps
n ) @®d

2
i

BE0E

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

Remove all marks previously made by the pen or stamp.

Set the pen color to lime color.

Change the pen size to 2.

The pen is on the stage and is ready to draw.

Move the sprite to coordinates (X =0, Y =-100).

Set the current value of the number variable to 8.

Repeat the actions represented by the blocks within this block a
certain number of times.

Hold and report the current value of the number variable.

Move the sprite 100 pixels in the direction that it’s facing.
Turn the sprite counterclockwise a certain number of degrees.
Divide one value by another (360 / right field value) and report

the result.

Hold and report the current value of the number variable.

The script waits 1 second. No actions are performed for 1 second.

The pen is off the stage and cannot draw.

—
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Example 8-6: Multiplication

One variable and four m blocks make reciting a multiplication table easy. Before you create
Script 8-6, however, make sure that the number variable is created.

say join number in"-'l ey 2 | ﬁle‘ number for @) secs

] change number by o

Script 8-6. Multiplication

This script starts running when the user clicks the green flag. The second block clears the stage of any
marks made by the pen or stamp. The next block hides the variable reporter window so it will not show up in
the stage area. The next block creates a speech bubble that displays Multiplication. Table of 2 for 2 seconds.
The next block assigns the value 1 to the number variable. Next there is a repeat block that repeats the
sequence of actions within it 10 times. The first block in the sequence creates a speech bubble that for 2
seconds displays the current value of the variable, the text times 2 is equal to, and the value of 2 times the

2B |
current value of the variable. To create this block, start by embedding m into -, and

then embed the combination into , which in turn embeds in another block with

the text is equal to. Keep embedding the m blocks and adding text until you have the block shown
in Script 8-6. The last block adds 1 to the current value of the number variable, and then the sequence loops
back to the beginning and repeats. So, the first time through the loop, the script displays I times 2 is equal to
2, and then the value of the variable increases by one and the script displays 2 times 1 is equal to 4, and so on.
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Table 8-6 lists the blocks and describes the actions used in this example.

Table 8-6. Code Blocks in Multiplication

Actions

@
g_ o
o
2
w

hide variable number

CEATE Multiplication. Table of 2. B33 9 secs

set number to n

Ill

in FXTOEA

8hapnee

change number by €9

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

Remove all marks previously made by the pen or
stamp.

Hide the variable’s (number) monitor on the stage.

The sprite gets a speech bubble that displays
Multiplication. Table of 2. for 2 seconds.

Set the current value of the number variable to 1.

Repeat the actions represented by the blocks within
this block 10 times.

The sprite gets a speech bubble that displays the
specified text or value for 2 seconds.

Join the two values that have been specified in the
block and report the result.

Hold and report the current value of the number
variable.

Join the two values that have been specified in the
block and report the result.

Join the two values that have been specified in the
block and report the result.

Join the two values that have been specified in the
block and report the result.

Multiply two values and report the result.

Hold and report the current value of the number
variable.

Add 1 to the current value of the number variable.

p—
©
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Example 8-7: Guess the Correct Number

The script in this example creates a guessing game. The user needs to guess a number between 1 and 10 that

is randomly chosen by the script. Depending on the user input (m), a different speech bubble
displays. Before you build this script, make sure that a number variable is created.

Script 8-7 starts running when the user clicks the green flag. The next block creates a speech bubble and
displays the text Guess the number between 1 and 10, opens a user input field, and waits for the user’s input.
The next block assigns a random number between 1 and 10 to the number variable. You create this block by

- set number to
embedding pick random €3 to € in the right field of . Next, there is an If/

Then/Else conditional statement block that evaluates whether the user input in is equal to the

current value in m If the condition is true, the block in the Then section creates a speech bubble
that displays Great. You guessed the right number! for 2 seconds. If the condition is false, the two blocks in the
Else section are executed. The first one creates a speech bubble that displays Please try again. for 2 seconds.
The second block displays The correct number was and the current value of the variable for 2 seconds.

EL 8 Guess the number between 1 and 10 ETE L E TS
set number to pick random 0 to m

if answer = number then

£33 Great. Vou guessed the right number! R&3 e Sers

else

E=1V8 Please try again, B3 9 secs
L]
say (joim D) fo © socs

Script 8-7. Guess correct number
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Table 8-7 lists the blocks and describes the actions used in this example.

Table 8-7. Code Blocks in Guess the Correct Number

Blocks

Actions

Guess the number between 1 and 10m

pick randomotom

Clicking the green flag activates the script.
The green flag is the trigger to start the script
running.

The sprite gets a speech bubble that displays
Guess the number between 1 and 10, opens
user input field, and waits for user input.

Set the current value of the number variable
to the value that has been specified in the
right field of the block.

Pick a random value between the two
specified numbers and report the result.

Check if the condition is true. If the condition
is true, execute the actions within it, before
the word else. If the condition is false, execute
the actions after the word else within the
block.

If the value on the left side is equal to the
value on the right side, then this condition is
true; otherwise, the condition is false.

Hold and report the current user input value.

Hold and report the current value of the
number variable.

The sprite gets a speech bubble that displays
Great. You guessed the right number! for 2
seconds.

The sprite gets a speech bubble that displays
Please try again. for 2 seconds.

The sprite gets a speech bubble that displays
the specified text or value for 2 seconds.

Join the two values that have been specified
in the block and report the result.

Hold and report the current value of the
number variable.

[\
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Example 8-8: Questions and Answers

This script asks the user four questions, assigns the answers to four separate variables, and then combines

say . for 9 secs
the variable of the values with text in blocks to respond to the user. With this

technique you can embed user input into dialog for your sprite. In addition to the number and name
variables that you used in previous examples, create variables named color and animal.

Script 8-8 starts running when the user clicks the green flag. The next block creates a speech bubble that
displays the text Please enter your name, opens a user input field, and waits for the user’s input. The next
block assigns the user input as a value to the name variable. The next block creates a speech bubble that
displays How old are you?, opens a user input field, and waits for the user’s answer. The next block assigns
the user input as a value to the number variable. The next block creates a speech bubble that displays Please
enter your favorite color, opens a user input field, and waits for the user’s input. The next block assigns the
user input as a value to the variable called color. The next block creates a speech bubble that displays Please
enter the name of your favorite animal, opens a user input field, and waits for the user’s answer. The next
block assigns the user input as a value to the variable called animal. The next three instructions in the script

say for 9 secs
each use m blocks to combine variable values and text into blocks to

create 2-second speech bubbles. The first displays the value for the name variable, the text is, the value of
the number variable, and the text years young. The second displays the value for the name variable together
with the text s favorite color is and the value of the color variable. The third block’s speech bubble displays
the value for the name variable, the text s favorite animal is, and the value of the animal variable.

el ©/225¢ enter your name. ERIEEE

el Hov old are you? EREEE

F™ "3 Please enter your favorite color, [E L . 14

Please enter the name of your favorite animal.m

animal to answer

join name )ni!ﬂio'mnl-lﬁer for @) secs

join name  join [FIENIICYTINRY color  for € secs
join name  join [FIPYINIYTIINY animal  for € secs

Script 8-8. Questions and answers
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Table 8-8 lists the blocks and describes the actions used in this example.

Table 8-8. Code Blocks in Questions and Answers

Blocks

Actions

when dicked

Please enter your name.m

ask and wait

Please enter your favorite color. m

set color teo .

Please enter the name of your favorite animal.m

sav.foreseis

Clicking the green flag activates the script.
The green flag is the trigger to start the
script running.

The sprite gets a speech bubble that
displays Please enter your name., opens
user input field, and waits for user input.

Set the current value of the name variable
to the value that has been specified in the
right field of the block.

Hold and report the current user input
value.

The sprite gets a speech bubble that
displays How old are you?, opens user
input field, and waits for user input.

Set the current value of the number
variable to the value that has been
specified in the right field of the block.

Hold and report the current user input
value.

The sprite gets a speech bubble that
displays Please enter your favorite color.,
opens user input field, and waits for user
input.

Set the current value of the variable called
color to the value that has been specified
in the right field of the block.

Hold and report the current user input
value.

The sprite gets a speech bubble that
displays Please enter the name of your
favorite animal., opens user input field,
and waits for user input.

Set the current value of the variable called
animal to the value that has been specified
in the right field of the block.

Hold and report the current user input value.

The sprite gets a speech bubble that displays
the specified text or value for 2 seconds.

\*]
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Table 8-8. (continued)

Blocks Actions

Join the two values that have been
specified in the block and report the result.

Hold and report the current value of the
name variable.

Join the two values that have been
specified in the block and report the result.

join . Join the two values that have been
specified in the block and report the result.

100

Hold and report the current value of the
number variable.

v - for 9 Sacs The sprite gets a speech bubble that
displays the specified text or value for 2
seconds.

Join the two values that have been
specified in the block and report the result.

Hold and report the current value of the
name variable.

's favorite coloris I ' Join the two values that have been
specified in the block and report the result.

Hold and report the current value of the
color variable.

008

say - for @) secs The sprite gets a speech bubble that
displays the specified text or value for 2

seconds.

Join the two values that have been
specified in the block and report the result.

Hold and report the current value of the
name variable.

if;

's favorite animal is | ) Join the two values that have been
specified in the block and report the result.

Hold and report the current value of the
animal variable.
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Example 8-9: How Many Mouse Clicks?

This script keeps track of the number of times that you click the mouse button in 10 seconds. After 10
seconds, the script displays the total number of times that you clicked the mouse button. For Script 8-9, you
need the number variable.

set number

reset thmer

EEIVA 8 You have clicked the mouse TR T 0 m

tilner)‘mﬂlen

Script 8-9. How many

The script starts running when the user clicks the green flag. The next block assigns the value 0 to the
number variable. The next block resets the timer to 0.0. The next block loops the sequence of actions within
it forever, or until the script is manually stopped. The first block within the forever block is an If/Then
conditional statement block that checks whether the primary mouse button is clicked. If it is, then the

change number by €9

condition is true and the block adds 1 to the current value of the number

variable. Next, the script goes to the m block, which creates a speech bubble that displays You
have clicked the mouse, the current value of the number variable, and times. The following block is a second
If/Then conditional statement. This one checks whether the timer value is greater than 10. If it is, then the
condition is true and the sequence of actions within the repeat block executes: the first block displays Total:,
the value of the number variable, and the text times for 4 seconds. The second block stops all scripts in this
project. If the timer is not greater than 10, the loop repeats again.
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Table 8-9 lists the blocks and describes the actions used in this example.

Table 8-9. Code Blocks in How Many Mouse Clicks?

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

set number to [ Set the current value of the number variable to 0.

Reset the timer value back to 0.0.

Repeat all the instructions/blocks within this block forever.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

Check if the primary mouse button is clicked. If the primary
mouse button is clicked, then the condition is true. If not, then
the condition is false.

Add 1 to the current value of the number variable.

The sprite gets a speech bubble that displays the specified text
or value.

Join the two values that have been specified in the block and
report the result.

Join the two values that have been specified in the block and
report the result.

Hold and report the current value of the number variable.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

If the value on the left side is greater than 10, then this condition
is true; otherwise, the condition is false.

Hold and report the timer value.

The sprite gets a speech bubble that displays the specified text or
value for 4 seconds.

Join the two values that have been specified in the block and
report the result.

(continued)
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Table 8-9. (continued)

Blocks Actions

Join the two values that have been specified in the block and

report the result.

Hold and report the current value of the number variable.

Stop all scripts in this project.

stop all

Example 8-10: Password and Pin Code

Ever wonder what goes on behind the scenes when you log into a website? This example will give you a
glimpse! Script 8-10 asks the user to enter a password and pin code, and then assigns the user responses

to variables called password and pin. The user is asked to log in with his or her new password and pin,

and then the script saves those responses in variables named pass_login and pin_login. Finally, the script
compares the values held in the two pairs of variables to ensure that they match. Before you create the script,
be sure to create the variables password, pin, passw_login, and pin_login.

set password

say join KEVIRPITTIOERY password for €) secs
FE 3 Please create a new 4 digit pin number EUT ITFE

EIVAS T8 Your new pin numberis [T furesecs

Ft= 9 Please enter your new password to login, LT IETFT S

set passw_login to answer

Ft 8 Please enter your new pin to login. ETY IEEFEY S

set pin_login to
if passw_login

P Go shead. You may enter! ROl 2 B e

elee

E=1"8 Wrong password or pin number. You're not authorized to login. Ei3 ) secs

Script 8-10. Password and pin
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The script starts running when the user clicks the green flag. The next block creates a speech bubble that
displays Please create a new password. Enter max. 6 characters, opens a user input field, and waits for the user’s
input. The next block assigns the user input to the password variable. The next block creates a speech bubble
that displays Your new password is and the value of the password variable for 2 seconds. The next block creates
a speech bubble that displays Please create a new 4 digit pin number, opens a user input field, and waits for the
user’s input. The next block assigns the user input to the pin variable. The next block creates a speech bubble
that displays Your new pin number is and the value of the pin variable for 2 seconds. The next block creates a
speech bubble that displays Please enter your new password to log in, opens a user input field, and waits for the
user’s input. The next block assigns the user input to the passw_login variable. The next block creates a speech
bubble that displays Please enter your new pin to log in, opens a user input field, and waits for the user’s input.
The next block assigns the user input to the pin_login. The next block is an If/Then/Else conditional statement
that evaluates whether the variable passw_login variable is equal to the password variable and that the pin_
login variable is equal to the pin variable. If both are true, then the Then section is executed: the script creates
a speech bubble that displays Go ahead. You may enter! for 2 seconds. If the condition is false, meaning one or
both pairs of variables don’t match, then the Else section is executed: the script creates a speech bubble that
displays Wrong password or pin number. You're not authorized to log in. for 2 seconds.

Table 8-10 lists the blocks and describes the actions used in this example.

Table 8-10. Code Blocks in Password and Pin Code

Blocks Actions

Clicking the green flag

5 Scked activates the script.
The green flag is the
trigger to start the script
running.

g Please create a new password, Enter max. 6 characters.m The sprite get.s a speech
bubble that displays

Please create a new
password. Enter max. 6
characters., opens user
input field, and waits
for user input.

Set the current value
— of the variable called
password to the value
that has been specified

in the right field of the
block.

m Hold and report the

current user input
value.

m The sprite gets a speech
bubble that displays the
specified text or value
for 2 seconds.

(continued)
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Table 8-10. (continued)

Blocks Actions

a\four new password is [_. Join the two values that
have been specified in the
block and report the result.

Hold and report the
current value of the
password variable.

@Nease create a new 4 digit pin numbem The sprite gets a speech
bubble that displays

say.foresets

MYOW new pin number is I '

- Please enter your new password to login, arld wait

set passw_login to -

Please create a new 4 digit
pin number, opens user
input field, and waits for
user input.

Set the current value of
the variable called pin to
the value that has been
specified in the right field
of the block.

Hold and report the
current user input value.

The sprite gets a speech
bubble that displays the
specified text or value for
2 seconds.

Join the two values that
have been specified in
the block and report the
result.

Hold and report the
current value of the pin
variable.

The sprite gets a speech
bubble that displays
Please create a new
password to log in., opens
user input field, and
waits for user input.

Set the current value

of the variable called
passw_login to the value
that has been specified in
the right field of the block.

Hold and report the
current user input value.
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Table 8-10. (continued)

Blocks Actions

: : The sprite gets a speech
Please enter your new pin to login. 1Y g P
m bubble that displays

Please create a new pin
to log in., opens user
input field, and waits
for user input.

B

set pin_login to i} Set the current value
of the variable called
pin_login to the value
that has been specified
in the right field of the
block.

Hold and report the
current user input
value.

Check if the condition
is true. If the condition
is true, execute the
actions within it,
before the word else. If
the condition is false,
execute the actions
after the word else
within the block.

Check both conditions
on each side of this
block. If both conditions
are true, then this
condition is true. Any
other combination
results in this condition
being false.

If the value on the left
side is equal to the
value on the right side,
then this condition is
true; otherwise, the
condition is false.

Hold and report the
current value of the
passw_login variable.

Hold and report the
current value of the
password variable.

(continued)
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Table 8-10. (continued)

Blocks

Actions

L -

pin_login

sav Go ahead. You may enter! fm- 9 secs

say Wrong password or pin number. You're not authorized to Iogin.- a secs

If the value on the left
side is equal to the
value on the right side,
then this condition is
true; otherwise, the
condition is false.

Hold and report the
current value of the
pin_login variable.

Hold and report the
current value of the pin
variable.

The sprite gets a speech
bubble that displays Go
ahead. You may enter!
for 2 seconds.

The sprite gets a speech
bubble that displays
Wrong password or

pin number. You're not
authorized to log in. for
2 seconds.

Example 8-11: Only One Correct Answer Required

Script 8-11 follows a pattern that should be familiar by now. Can you figure out what this script does before
you create and run it? (Before creating Script 8-11, make sure that the number variable is created.)

FT '3 Please enter a number to enter. Only 1 or 2 can anter.

set number to answer

af m.-nber:nm- nurnber:ﬂﬂ_.

el Vou typed either 1 or 2. You may enter! Rt 2 B e

E-A"E You didn't type 1 or 2. You cannot enter! BT 9 secs

Script 8-11. Only one

210




CHAPTER 8 ' VARIABLES

The script starts running when the user clicks the green flag. The next block creates a speech bubble
that displays Please enter a number to enter. Only 1 or 2 can enter, opens a user input field, and waits for
the user’s input. The next block assigns the user input to the number variable. Next, the If/Then/Else
conditional statement evaluates whether the number variable is equal to 1 or 2. If the variable holds either
value, then result is true and the script executes the Then section. It creates a speech bubble that displays
You typed either 1 or 2. You may enter! for 2 seconds. If the condition is false, the Else section is executed,
meaning a speech bubble gets created with the following text for 2 seconds: You didn’t type 1 or 2. You
cannot enter!.

Note that for this condition, just one side of the word or needs to be true for the condition to be true. If
both sides are false, then the condition is false.

Table 8-11 lists the blocks and describes the actions used in this example.

Table 8-11. Code Blocks in Only One Correct Answer Required

Blocks Actions
Clicking the green flag
when TR activates the script. The

green flag is the trigger to
start the script running.

ﬁ Please enter a number to enter, Only 1 or 2 can enter. The sprite get.saspeech
bubble that displays Please

enter a number to enter. Only

1 or 2 can enter., opens user
input field, and waits for user
input.

Set the current value of the
number variable to the value
that has been specified in the
right field of the block.

Hold and report the current
user input value.

Check if the condition is

true. If the condition is true,
execute the actions within

it, before the word else. If the
condition is false, execute the
actions after the word else
within the block.

Check both conditions on
each side of the block. If both
conditions are true, then this
condition is true. Any other
combination results in this
condition being false.

(continued)
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Table8-11. (continued)

Blocks Actions

If the value on the left side
is equal to 1, then this
condition is true; otherwise,
the condition is false.

Hold and report the current
value of the number
variable.

If the value on the left side
is equal to 2, then this
condition is true; otherwise,
the condition is false.

Hold and report the current
value of the number
variable.

w You typed either 1 or 2. You may enter! The sprite get.s a speech
bubble that displays You

typed either 1 or 2. You may
enter!, for 2 seconds.

m You didn't type 1 or 2, You cannot enter! [ {14 9 secs The sprite get.s a speech
bubble that displays You

didn’t type 1 or 2. You cannot
enter!, for 2 seconds.

0 B0 E

Example 8-12: Pong Game

In this example, you'll create a version of the Pong game (see Figure 8-6). The game’s object is to hit the ball
sprite with the paddle sprite (the black bar) as many times as possible during the 20-second time limit and
to prevent the ball from hitting the red line at the bottom of the stage area (see Figure 8-7). The user controls
the black bar but can move it from left to right only. The ball can bounce against any of the stage area edges.
Each time the ball is hit with the black bar you score 1 point. The game stops after the time limit is reached
or if the ball hits the red line at the bottom of the stage area. The goal of the game is to score as many points
as possible within the time limit of 20 seconds.
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| timer FIEZE)
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| ey
change Scom ey
peint i directiv (I Areciies
" turm ) €D dogress
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change x by @D
change v by EB)

“/aa

Figure 8-6. Pong game

Figure 8-7. Pong stage

VARIABLES

for ) secs
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For this script, you need to select a sprite from the Sprite Library to act as the ball. The sprite called
Basketball works well (see Figure 8-8).

Sprites New sprite: €& / &l (¥

[
1

Basketball Bar

Figure 8-8. Pong sprites

You also need to draw a new sprite to be the paddle that hits the ball. Use Figure 8-9 as an example and
call it Bar. You also need to create a backdrop with a red rectangle at the bottom of the stage area, as shown
in Figure 8-10. (Refer to Chapter 2 if you need a reminder of how to draw a new sprite or backdrop.) Finally,
before creating this script, you also need to create a variable called Score.

Mhew costume:

d/am

Figure 8-9. Bar
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New backdrop: S — [~}
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Hee=00

T

Figure 8-10. Red rectangle
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if on edge, bounce
— -—
if touching Bar
change Score by §9
]

say join (ETITHIETINE join Score join [} join timer JETIFH  for @ secs

say join KEMITHEITNA join Score join [IY join timer JENIEH  for @ secs

Script 8-12. Pong game ball script

Once all your elements are ready, you can start creating the script.
Select the ball in the Sprites pane, because Script 8-11 is assigned to the ball sprite. The script starts

running when the user clicks the green flag. The next block moves the sprite to the position (0, 100). The next
block makes the sprite face down. The next block resets the timer to 0.0. The next block assigns the value 0 to
the Score variable. The rest of the script resides in a forever block loop that repeats the sequence of actions

if then

within it forever, or until the script is stopped manually. The first block inside is an

that checks whether the timer value is less than 20. If this condition is true, then it will execute the sequence
of actions within it. The first block within it moves the sprite 10 pixels in the direction that it’s facing. The
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next block bounces the sprite when if it hits any stage edge and makes it travel in the opposite direction. Next

is another block checks whether the Basketball sprite is touching the sprite called Bar. If
this condition is true, then the value 1 is added to the current value of the Score variable. The next block
makes the Basketball sprite face in a direction that is calculated by subtracting the direction that the sprite is
facing from 180. The next block rotates the Basketball sprite 15 degrees counterclockwise. Next is a third If/
Then C block that checks whether the Basketball sprite is touching the color red in the stage area. The only
red object in the stage area is the red rectangle at the bottom of the backdrop. If this condition is true, then a
speech bubble gets created and displayed for 4 seconds. The text Your final score is, the value of the Score
variable, the text in, the value of the timer, and the text seconds are displayed in the speech bubble.

The last block in the third stops all the scripts in this project. The fourth If/Then
block checks whether the timer value is greater than 20. If this condition is true then a speech bubble gets
created and displayed for 4 seconds. The text Your final score is, the value of the Score variable, the text in,
the value of the timer, and the text seconds are displayed. The last block stops all the scripts in this project.

Table 8-12 lists the blocks and describes the actions used in this example.

Table 8-12. Code Blocks in Pong Game Ball

Actions

Clicking the green flag activates the script. The green flag is the trigger
to start the script running.

go to x: ) y: Move the sprite to coordinates (X =0, Y = 100).

GaleE B et m Make the sprite face down.

t ti Reset the timer value back to 0.0.

Y5 m Set the current value of the variable called Score to 0.

Repeat all the instructions/blocks within this block forever.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

If the value on the left side is less than 20, then this condition is true;
otherwise, the condition is false.

Hold and report the timer value.

(continued)
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Table 8-12. (continued)

Blocks Actions

e T steps Move the sprite 10 pixels in the direction that it’s facing.

if on edge, bounce If the sprite reaches the edge of the stage, bounce in the opposite direction.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

Checks if the sprite is touching the sprite called Bar. If it is, then this
condition is set to true.

| touching Bar 2 J
Add 1 to the current value of the Score variable.
(180 B¥ 10)

p—— . Make the sprite face in the specified direction.

Subtract one value from another (180 - 10) and report the result.

direction Hold and report the direction value.

turn ¥) €1 degrees Turn the sprite counterclockwise 15 degrees.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

touching color 2 Checks if the sprite is touching the color red. If it is, then this condition
is set to true.

say i for O secs The sprite gets a speech bubble that displays the specified text for 4
seconds.

@ Your final score is [_' Join the two values that have been specified in the block and report the
result.

Join the two values that have been specified in the block and report the
result.

@ Hold and report the current value of the Score variable.

Join the two values that have been specified in the block and report the
result.

o] | seconds| Join lthe two values that have been specified in the block and report the
result.

m Hold and report the timer value.

Stop all scripts in this project.

:

(continued)
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Blocks

Actions

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

If the value on the left side is greater than 20, then this condition is
true; otherwise, the condition is false.

Hold and report the timer value.

The sprite gets a speech bubble that displays the specified text for 4
seconds.

Join the two values that have been specified in the block and report the
result.

Join the two values that have been specified in the block and report the
result.

Hold and report the current value of the Score variable.

Join the two values that have been specified in the block and report
the result.

Join the two values that have been specified in the block and report
the result.

Hold and report the timer value.

Stop all scripts in this project.
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With the ball under control, you're ready to create the three scripts needed to make the Bar sprite move
(see Figure 8-11). Select the Bar sprite to make it the current sprite, and then drag and snap together the
following scripts.

47 bywiege (unshared) '
(soore WD) | Moton I EELE
[— l Looks l Control r s ciicked
timer EEIE3 Roaiits .
L J sound J sensing a0 to x: O v: @D
. Pen I Operators
Joaa [ more Biocks
when left arrow  key pressed
move ) steps
move @) steps

e

move ED) steps

point in direction €159

go to x

X240 ¥ -180 4 ik o to mmwm

if on edge, bounce

okic © -cc- to €D ;. €D |
Sprites New sprite: & / H’ (o]
i
=2,
Mew eckd
h/am
o en cdoo, bouncn

Figure 8-11. Bar Control

Script 8-13 moves the bar to a starting position at the beginning of the game. The script starts running
when the green flag is clicked. The next block of code moves the Bar sprite to the position with coordinates
(0, -60).

when  dicked

go to x: @ y: @

Script 8-13. Bar starting position
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Table 8-13 lists the blocks and describes the actions used in this example.

Table 8-13. Code Blocks in Bar Starting Position

Blocks Actions

Clicking the green flag activates the script. The green flag is the trigger to
' Scked start the script running.

Move the sprite to coordinates (X =0, Y = -60).

Script 8-14 moves the bar to the left whenever the left arrow key is pressed.

Script 8-14. Move bar left

Create Script 8-14 in the same script area as the Script 8-13 but beneath the previous script. This script
starts when the left arrow key is pressed. The next block of code moves the Bar sprite 50 pixels to the left.
Table 8-14 lists the blocks and describes the actions used in this example.

Table 8-14. Code Blocks in Move the Bar Sprite Left

Blocks Actions

Pressing the left arrow key activates the script. The left
when left arrow  key pressed arrow key is the trigger to start the script running.

Move the sprite 50 pixels in the opposite direction that it’s
move m steps facing p p pp

Script 8-15 moves the bar to the right whenever the right arrow key is pressed.

when right arrow  key pressed
move @ steps

Script 8-15. Move bar to the right
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Once again, create this script in the same script area but beneath the previous two. Script 8-15 starts
when the right arrow key is pressed. The next block of code moves the Bar sprite 50 pixels to the right.
Table 8-15 lists the blocks and describes the actions used in this example.

Table 8-15. Code Blocks in Move the Bar Sprite to the Right

Blocks Actions
Pressing the right arrow key activates the script. The
when right arrow  key pressed right arrow key is the trigger to start the script running.
move @) steps Move the sprite 50 pixels in the direction that it’s facing.

Don’t be concerned by the multiple scripts in this project. The whole project or game starts running
when the green flag is clicked. That is the trigger to start the game. You control the bar with the left and right
arrow keys.

Summary

Variables are a very important topic when it comes to computer programming. All computer programming
languages use variables, including Scratch. Variables make your programs and Scratch projects more flexible
and dynamic. The key to remember is that a variable holds a value, but this value can change while the
program runs.

In the next chapter, you'll investigate another important topic called a list. A list is similar to a variable.
The difference is that a list holds multiple values at one time and a variable holds only one value at a time.

Remember to do the exercises at the end of each chapter. This way you’ll put what you learned into
practice, and as you probably know, “practice makes perfect.”

Exercises

1. Create a script that asks the user to enter a magic word. If the user enters the
correct magic word, the script displays a speech bubble with the text You may
enter. If the user enters the wrong word, the script displays Please try again. You
need to create a variable for this script.

2. Create a script that makes the sprite count from 1 to 3. At the end the script,
create a speech bubble with the text Ready, steady, go!.
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Lists

Variables give you more flexibility in your scripts, as you learned in Chapter 8, but are limited to storing

a single value at any one time. What if you need to store multiple, related values, such as a wish list or a
grocery list? You could use several separate variables, but you'd have to create them all ahead of time, which
takes time and guess work. Scratch offers another, easier solution: you can create a list.

Just like the kind you write on paper, a list in Scratch can store multiple values in one place. Like
variables, a list can contain either strings of characters (letters, numbers, or symbols) or numeric values.
Each value in a list also has a position, referred to as its index number. For example, a list called grocery could
include the following:

e Bread
e  Water
° Peanuts

The Bread value is at the first position in the list with index number 1, the Water value is at the second
position (index number 2), and the Peanuts value is at the third and last position (index number 3) in the
list. In Scratch, you can modify a list by applying several different actions to it, such as adding, removing,
or replacing values. In this chapter, you'll learn all about putting lists to work. I'll start first by showing you
how to create lists and discussing the various blocks that control lists. Finally, you can practice with some
example scripts where lists are put into action.

Creating and Working with Lists

This section will teach you how to create and control lists. To create a new list in Scratch, the first step is to go
to the block palette and select the Data category (see Figure 9-1).
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Scripts Costumes Sounds

| votion J Events
ILooks l Control
lSound I Sensing
IPen IOperalors

I More Blocks

Make a Variable

Make a List

Figure 9-1. Go to the Data category to create a list

Once there, click the Make a List button (see Figure 9-2) to open the New List window (see Figure 9-3) .

Make a List

Figure 9-2. Make list

New List
List name:

@ Forallsprites O Forthis sprite only

OK Cancel

Figure 9-3. The New List window

In the New List window, you enter a name for the list and choose if you want the list to be available for
the currently selected sprite only or for all sprites. Just like for variables, you create a list per project; so if you
select For all sprites, this means that the list is available for all the sprites in one specific project. If you want
to use a list in another project, you'll need to recreate it. Click the OK button to create the list. After you do,
Scratch automatically creates a number of other blocks of code, which appear in the Data category (see

Figure 9-4), such as the list reporter block that holds and reports the current values of the list. In this
example, the name of the list is List. There is no limit to the length of an item in a list. There’s also no limit to
the number of items that a list can hold.
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Make a Variable

Make a List

to List

delete €8 of List

P thing B €0 of List

replace item mof List  wath §

item m of List

length of List

List contamns ?

Figure 9-4. List blocks

Four blocks in the Data category enable you to control and change the contents of your lists. In each
block, you can choose which list to work with using a pull-down menu. The block
adds the value you specific to the end of the list. In this example, the text, thing, is added to the end of the list

delete €89 of List

called List. The block removes the values from specified index numbers in a list.
Using the left pull-down menu, you can select the first value in the list, last value in the list, or all the values
in the list, or you can type the index number you want to remove. In this example, the value at index number
1is removed from List. Removing items from a list rearranges the list; for example, if a list has four items and
you remove the second item, the third item will move up to take the second position (index number 2), and

nsert I!m at 0 of List
the fourth will move into the third position (index number 3). The _

block inserts a value in a list at the specified position in the list. You can use the left pull-down menu to
select the last index number or a random position. You can also type the index number for the position in
the list you want to insert the value. In this example, thing is inserted at the first position in List. If a value
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was already stored in position 1, it gets moved to position 2, the value originally at position 2 moves to

replace item a of List with I!m
position 3, and so on. The _ block replaces the value at a specified

position in a list with another value you provide. Not only can you use the pull-down menu to select the last
or random position, but you can also type the desired position. In this example, the value at position 1 in List
is replaced by the thing value. If position 1 is currently empty, the new value is simply inserted.

The remainder of the Data category’s blocks provide information about your lists. Again, you can

choose which list to monitor using a pull-down menu. The block holds and reports

the value at a specified position in a list. In this example, the block reports the value at position 1 in List. The

block holds and reports the length of the specified list. The length of a list is the number
of values it contains, meaning the length is equal to the highest index number. In this example, the length of

L i ?
the list called List is reported. The block searches the specified list for a value

you supply. If the value is in the list, the block returns a result of true, otherwise it will return false. In this

o v ]
example, it searches List for the thing value. Finally, the and blocks

show and hide the specified list’s monitor in the stage area, respectively. The list’s monitor shows all the
values in the list, their positions in the list, and the length of the list.

Examples

Now that you know how to create and control lists, you are ready to put what you learned into practice. In
this section, you'll be creating and running some scripts that use lists.

Example 9-1: Grocery Shopping List

This script lets the user create a grocery shopping list. The user enters five items, which are added to the list.
At the end, the complete list is displayed. Before you create Script 9-1, click the Make a List button in the
block palette’s Data category to create a list called List. It doesn’t matter if you select For this sprite only or
For all sprites.

when space key pressed

delete m of List
show Est List

=178 1 need to create a list to go grocery shopping R{%3 9 secs

F1= '3 Please add an item to the grocery list ELL T F T4
3

add answer to List

o

= \"8 Thank you. The list is ready. R13 e secs

PRSWRS -8 The list includes the following: EES TR A 4 B

Script 9-1. Grocery shopping list
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Script 9-1 starts running when the user presses the space bar. The second block of code deletes all
values in List—that is if there were any values in the list. When running a script, if you want to start with an
empty list, it's always a good practice to use this block. The next block of code shows the list’s monitor in the
stage area. The next block of code creates a speech bubble for the sprite that displays the text I need to create

a list to go grocery shopping for 2 seconds. Next, a “ block repeats the sequence actions
within it 5 times. The first block within the sequence creates a speech bubble that displays Please add an
item to the grocery list, opens a user input field, and waits for the user’s input (see Figure 9-5). Because the

block is embedded in the m block, the script next adds the user input to the
end of the list. After five passes through the loop, the script then creates a speech bubble for 2 seconds and

displays Thank you. The list is ready. With the help of a block, the last block creates a speech
that displays the text The list includes the following: followed by the values held in @ for 4 seconds.

([ ust )

Please add an
item to the
grocery list

(empty)

Lt length: 0 Y|

Figure 9-5. Grocery list creation

Table 9-1 lists the blocks and describes the actions used in this example.
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Table 9-1. Code Blocks in Grocery Shopping List

Blocks Actions

Clicking the space bar activates
when space key pressed the script. The space bar is the
trigger to start the script running.

!

delete @B of List Delete all values from the list
called List.

show kst List Show the monitor in the stage
area for List.

The sprite gets a speech bubble
that displays I need to create a
list to go grocery shopping for 2
seconds.

I need to create a list to go grocery shopping

Repeat the actions represented by
the blocks within this block five
times.

The sprite gets a speech bubble
that displays Please add an item
to the grocery list, opens a user
input field, and waits for user
input.

£ 3 Please add an item to the grocery list ETT I TET S

add ] to List Add the specified value to the end
of List.

Hold and report the current user
input value.

The sprite gets a speech bubble
that displays Thank you. The list is
ready. for 2 seconds.

say [ for O secs The sprite gets a speech bubble
that displays the specified text or

value for 4 seconds.

a The list includes the following: [_' Join the two values that have been
specified in the block and report

the result.

Thank you. The list is ready.

|;ﬂ| ] ]l

Hold and report the current
values in List.

Example 9-2: Add One More Item

This example builds on the last script by first displaying the length of the grocery list called List, and then
requesting the user to enter another item. The script adds the new item to the end of the list, and then
displays the new length of the list. Before creating this script, make sure that List is created.

[\
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say join RITYETTII L join length of List [N for € secs

F '8 Please add one more item ELG BTE 1

add answer to List

foreser_'s

say join RIETIICI Tld join length of List A

Script 9-2. Add one more

Script 9-2 starts running when the user clicks the green flag. The second block is composed of two

@ blocks and the block embedded within a m block.

The result is it creates a speech bubble for the sprite that lasts 2 seconds and displays The list consists of, the
length of List, and the text items. The next block creates a speech bubble that displays the text Please add one
more item, opens a user input field, and waits for the user’s input. The next block adds the user input to the
end of List. The last block creates a speech bubble that lasts 2 seconds and displays The list consists now of,
the length of the list, and the text items.

Table 9-2 lists the blocks and describes the actions used in this example.

Table 9-2. Code Blocks in Add One More Item

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

m The sprite gets a speech bubble that displays the
specified text or value for 2 seconds.

@ The list consists of | J) Join the two values that have been specified in the block
and report the result.

Join the two values that have been specified in the block
and report the result.

Hold and report the length of the specified list.
@ o g 5 o e e m The sprite gets a speech bubble that displays Please add
one more item, opens a user input field, and waits for

user input.

add ] to List Add the specified value to the end of List.

Hold and report the current user input value.

(continued)
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Table 9-2. (continued)

Blocks Actions
The sprite gets a speech bubble that displays the
specified text or value for 2 seconds.
@he list consists now of | P Join the two values that have been specified in the block
and report the result.
= | items.] Join the two values that have been specified in the block
and report the result.
length of List Hold and report the length of the specified list.

Example 9-3: Search List

Sometimes you'll need to determine whether your list contains a specific value, and then take different
actions depending on the result. This example, for instance, searches the grocery list for the value ice cream.
If the value is not on the list, it is then added to the list. Before creating Script 9-3, make sure that the list
called List is created.

P Please check ifice cream is on the list,

EEY8 Ifice cream is not on the list, please add it to the list. BI-33 9 Secs

E="8 Ice cream is not on the list. Adding ice cream to the list. Bl 9 secs

b
add [ITPITY to List

VAR T8 The list includes the following: JRES: foroscf_'s

Script 9-3. Search list

The script starts running when the user clicks the green flag. The second block creates a speech bubble
that displays Please check if ice cream is on the list. for 2 seconds. The next block also creates a speech bubble
that displays If ice cream is not on the list, please add it to the list. for 2 seconds. An If/Then conditional
statement then checks whether List does not contain a value called ice cream, as instructed by the

List (T ZETE ice cream g
embedded m and blocks. If the list does not contain a value

called ice cream then the condition is true, and the script executes the sequence of actions within the C
block. The first block in the sequence creates a speech bubble that displays the text Ice cream is not on the
add to List
list. Adding ice cream to the list. for 2 seconds. The next adds the item ice
cream to the end of the list. The last block creates a speech bubble that displays the text The list includes the
following: followed by the contents of List for 4 seconds.
Table 9-3 lists the blocks and describes the actions used in this example.
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Blocks

Actions

s-awr Please check ifice cream is on the list, for 9 Secs
wlfice cream is not on the list, please add it to the Iist.m

List contains [EETTR] 2

Ice cream is not on the list. Adding ice cream to the Iist.m

add to List

a The list includes the following: [—'

Clicking the green flag
activates the script. The
green flag is the trigger to
start the script running.

The sprite gets a speech
bubble that displays Please
check if ice cream is on the
list. for 2 seconds.

The sprite gets a speech
bubble that displays Ifice
cream is not on the list, please
add it to the list. for 2 seconds.

Check if the condition is
true. If the condition is true,
execute the actions within it.
If the condition is false, skip
to the next block.

Check the condition within
this block. If the condition
within the block is true,
return false; otherwise,
return true.

Search in the specified list,
List, for the specified value,
ice cream. If the specified
value is in the list, the
condition is true; otherwise,
it’s false.

The sprite gets a speech
bubble that displays Ice
cream is not on the list.
Adding ice cream to the list.
for 2 seconds.

Add the ice cream value to
the end of List.

The sprite gets a speech bubble
that displays the specified text
or value for 4 seconds.

Join the two values that have
been specified in the block
and report the result.

Hold and report the current
values in List.
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Example 9-4: Replace an Item

This example demonstrates replacing the last value of a list. Specifically, Script 9-4 replaces the last item of
List with the value Broccoli. (Make sure that the list is created.)

=18 I don't need ice cream anymore. It's too fattening. R{TS e secs
t =38 I have to stay in shape. I will replace it with broccoli in the list. RT3 o secs

replace itemmof (RESSR" -« 8 Broccoli

pr—

iF List contains 2 &-
t+=1"8 Broccoli has now been added to the list § 13 9 secs

Script 9-4. Replace an item

Script 9-4 starts running when the user presses the A key on the keyboard. The next two blocks create
each speech bubbles that display the text for 4 seconds, saying I don’t need ice cream anymore. It's too
fattening. I have to stay in shape. I will replace it with broccoli in the list. The next block replaces the last value
in List with the Broccoli value. Next an If/Then conditional statement block that evaluates whether the list
contains the value Broccoli. If it does, then the condition is true and the script creates a speech bubble that
displays Broccoli has now been added to the list for 2 seconds.

Table 9-4 lists the blocks and describes the actions used in this example.

Table 9-4. Code Blocks in Replace an Item

Blocks Actions

Pressing the A key

when 2 key pressed activates the script.
The A key is the trigger
to start the script
running.

sav I don't need ice cream anymore, It's too fattening.- o secs The sprite gets a
speech bubble that

displays I don’t need
ice cream anymore.
It’s too fattening. for 4
seconds.

a 1 have to stay in shape. I will replace it with broccoli in the Iist. The sprite gets a

speech bubble that
displays I have to stay
in shape. I will replace
it with broccoli in the
list. for 4 seconds.

(continued)
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Blocks

Actions

replace item m of List with

I

List contains LGS ?

E+A¥8 Broccoli has now been added to the list k54 9 secs

Replace the last
value of List with
the specified value,
Broccoli.

Check if the condition
is true. If the condition
is true, execute the
actions within it. If the
condition is false, skip
to the next block.

Search in the
specified list, List,
for the specified
value, Broccoli. If the
specified value is in
the list, the condition
is true; otherwise, it’s
false.

The sprite gets a
speech bubble that
displays Broccoli has
now been added to the
list for 2 seconds.

Example 9-5: Remove Items

Deleting individual items from a list is simple, as you'll see in Script 9-5. You'll continue to use the grocery

list called List and remove values at some specific positions in the list.

E=18 Please remove items 1 and 4 from the list § {14 e secs
delete 89 of List
delete €8 of List

LIV T8 The list includes the following: [ FES SN .75 o secs

Script 9-5. Remove items
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Script 9-5 starts running when the user clicks the green flag. The next block creates a speech bubble that

displays Please remove items 1 and 4 from the list for 2 seconds. The block removes

the value at the first position of List, so now the list gets rearranged and all the remaining items get moved

.. . . . . delete m of List
one position up the list. The list now consists of 4 items and removes the value at

index number 4. The last block creates a speech bubble that displays The list includes the following: followed
by the contents of List for 4 seconds.
Table 9-5 lists the blocks and describes the actions used in this example.

Table 9-5. Code Blocks in Remove Items

Actions

Clicking the green flag activates the
hicked script. The green flag is the trigger to
start the script running.

)
3' o
(2]
23
(7]

The sprite gets a speech bubble that
displays Please remove items 1 and 4
from the list for 2 seconds.

= 1"8 Please remove items 1 and 4 from the list R34 9 secs

Delete the value at the first position
from List.
delete @89 of List Delete the value at the fourth position
from List.
say [ for O secs The sprite gets a speech bubble that
displays the specified text or value for
4 seconds.
m The list includes the following: | J) Join the two values that have been
specified in the block and report
the result.

Hold and report the current values
in List.

Example 9-6: Add Items at Specific Positions

Just as you can remove items from specific positions, you can add them too. This script asks for the user’s
input, and then inserts it at the first and third positions (index numbers 1 and 3) of the list called List.
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S "3 Please add one more item at the first position of the list. ELC RT3

insert answer atmof List

ET= '8 Please add one more item at the third position of the list. ETT EVFT

nsert answer at@nf List

say | join EEIPZIAPTEIOEY join length of Lt [EIGHN for @ secs

=T 8 The list includes the following: BTSSR T 14 o cecs

Script 9-6. Add items

Script 9-6 starts running when the user clicks the green flag. The next block creates a speech bubble that

displays the text Please add one more item at the first position of the list, opens a user input field, and waits
=

for the user’s input. The next block embeds in the block to
insert the user input at the first position of the list. The next block creates a speech bubble that displays the
text Please add one more item at the third position of the list, opens a user input field, and waits for the user’s
input. The next block inserts the user input at the third position of the list. The next block creates a speech
bubble for the sprite that displays the text The list consists now of, the length of the list, and the text items. for
4 seconds. The last block creates a speech bubble that displays The list includes the following: followed by the
contents of the list for 4 seconds.

Table 9-6 lists the blocks and describes the actions used in this example.

Table 9-6. Code Blocks in Add Items at Specific Positions

Blocks Actions

Clicking the green flag
activates the script. The
green flag is the trigger to
start the script running.

w Please add one more item at the first position of the list.m The sprite gets a speech

bubble that displays Please
add one more item at the
first position of the list.,
opens a user input field,
and waits for user input.

insert [ at €8 of List Insert the specified value at
the first position in the list.

Hold and report the current
user input value.

(continued)
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Table 9-6. (continued)

Blocks Actions

P "2 Please add one more item at the third position of the list. EL LIRS 14 The sprite gets a speech
bubble that displays Please

add one more item at the
third position of the list.,
opens a user input field,
and waits for user input.

sart . at € of List Insert the specified value at
the third position in the list.

Hold and report the current

¥ {

user input value.
say ] for ® secs The sprite gets a speech
bubble that displays the
specified text or value for 4
seconds.
mThe list consists now of | ) Join the two values that

have been specified in the
block and report the result.

join [l [Fitems.) Join the two values that
have been specified in the

block and report the result.

Hold and report the length
of the specified list.
The sprite gets a speech

bubble that displays the
specified text or value for 4
seconds.

m The list includes the following: ] . Join the two values that
have been specified in the

block and report the result.

Hold and report the current
values in List.

Example 9-7: Read the List Back to Me

This example shows you how to sequentially display each item in a list along with its index number (position)
Once again, it uses the List grocery list. In addition, you'll need to create a variable called number.
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hide kst List

hide variable number

= IVER TN The list consists now of BETC L 5501« I S RE m for €Y secs

set number to n

lq_l-lt length of List

say ]omm join number ioinE item  number of List for esecs

duange number by €9

P8 Ready to go grocery shopping. Rital 2 B e

show kst List

Script 9-7. Read the list

Script 9-7 starts running when the user clicks the green flag. The next block hides the list’s monitor from
the stage area. The next block of code hides the monitor for the number variable from the stage area. The
next block creates a speech bubble that displays The list consists now of, the length of the list, and the text
items. for 4 seconds. The next block assigns the value 1 to the variable called number. Next, by embedding

e
ina = block, you can instruct the C block to repeat the sequence of

actions within for all the index numbers in the list. First, it creates a speech bubble that displays the text Item,
the value of the number variable, the text is, and the item in the list at the same position as the value of the
number variable. So, for example, if the current value of the number variable is 2, then the block returns the
item in the list at position 2. The next block in the sequence adds 1 to the current value of the number
variable. After the loop completes all its passes, the next block creates a speech bubble that displays Ready to
go grocery shopping. for 2 seconds. The last block shows the list’s monitor in the stage area.

Table 9-7 lists the blocks and describes the actions used in this example.
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Table 9-7. Code Blocks in Read the List Back to Me

Blocks

Actions

hide variable number
say . for o secs
@The list consists now of] '

length of List

7 1

set number

length of List

say.foraser_'i

1
i
i

° of List

by €9

change number

E=1"l Ready to go grocery shopping. foresef_f.

show kst List

|[IEII9@

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

Hide the specified list’s (List) monitor from the stage
area.

Hide the specified variable’s (number) monitor
from the stage area.

The sprite gets a speech bubble that displays the
specified text or value for 4 seconds.

Join the two values that have been specified in the
block and report the result.

Join the two values that have been specified in the
block and report the result.

Hold and report the length of the specified list.

Set the current value of the variable called number to 1.

Repeat the actions represented by the blocks within
this block a certain number of times.

Hold and report the length of the specified list.

The sprite gets a speech bubble that displays the
specified text or value for 2 seconds.

Join the two values that have been specified in the
block and report the result.

Join the two values that have been specified in the
block and report the result.

Hold and report the current value of the number
variable.

Join the two values that have been specified in the
block and report the result.

Hold and report the value at a certain position in
List.

Hold and report the current value of the number
variable.

Add 1 to the current value of the number variable.

The sprite gets a speech bubble that displays Ready
to go grocery shopping. for 2 seconds.

Show the monitor in the stage area for List.

\S]
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Example 9-8: List of Names

The script asks the user to enter 5 names, which are then added to the list called Names. At the end, the
contents of the list are displayed. Before creating Script 9-8, make sure that the Names list is created.

when chicked

delete m of Names

hide Est List

show kst Names

FT "8 Add the names of 5 people ELC R4
13

add answer to Names

t=1"8 Thank you. The list is ready. R 14 9 secs

CEIRR T8 The list includes the following: JEUETITTTSE 5V 9 secs

Script 9-8. List of names

The script start running when the user clicks the green flag. The next block deletes all the values in
Names to ensure that the list is empty. The next block hides the grocery list’s monitor (List) from the stage

area. The next block shows the monitor for the Names list in the stage area. Next, a “ block
repeats the sequence of actions within it 5 times. The first block in the sequence creates a speech bubble that
displays the text Add the names of 5 people, opens a user input field, and waits for the user’s input. The next
block adds the user input to the end of the Names list. When the loop is finished, action moves to the next
block which creates a speech bubble that displays Thank you. The list is ready. for 2 seconds. The last block
also creates a speech bubble that lasts 4 seconds. The final speech bubble displays the text The list includes
the following: and the contents of the Names list for 4 seconds.

Table 9-8 lists the blocks and describes the actions used in this example.
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Table 9-8. Code Blocks in List of Names

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

delete m of Naries Delete all values from the list called Names.

Hide the specified list’s (List) monitor from the stage
area.

A re— Show the monitor in the stage area for Names.

Repeat the actions represented by the blocks within
this block five times.

wAdd the names of 5 peopl m The sprite gets a speech bubble that displays Add

the names of 5 people, opens a user input field, and
waits for user input.

add . N N as Add the specified value to the end of Names.

Hold and report the current user input value.

Thank you. The list is re ‘dV‘m The sprite gets a speech bubble that displays Thank
you. The list is ready. for 2 seconds.

say . for @) secs The §prite gets a speech bubble that displays the
specified text or value for 4 seconds.
@ The list includes the following: | ) Join the two values that have been specified in the

block and report the result.

Hold and report the current values in Names.

Example 9-9: Relationship Between Lists

This example demonstrates working with multiple lists. Starting with index number 1, the script sequentially
asks the user for the age of each name in the list called Names and stores each age at the same index number
(position) in a list called Age. The script also displays each name from Names with its corresponding age
from Age. Before you begin building Script 9-9, makes sure the lists called Names and Age are created, as
well as the variable called number.
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when chicked
delete m of Age
hide variable number
hide kst List

show list Age

set number to n

u;ﬁt length of Names

ask join FIEEXN join item  number of Names

13
add answer to Age

»
change number by €9

set number to [

l';’Glt length of Names

say join item number of Names join i) join item  number of Age for €) secs

[

change number by o

Script 9-9. Relationship

Script 9-9 starts running when the user clicks the green flag. The next block deletes all the values in Age
to ensure that it is empty to start. The next two blocks hide the monitors for the number variable and the list
called List from the stage area. The next block shows the monitor for the Age list in the stage area. The next

block assigns the value 1 to the number variable. Next, the first block loops through the
sequence of actions within it for the length of the Names list. The first block in the sequence creates a
speech bubble that displays the text How old is and the value in the Names list at the position equal to the
current value of number and the ? symbol (see Figure 9-6). It also opens a user input field and waits for the
user’s input. The next block adds the user input to end of the Age list. The next block adds the value 1 to the

number variable. After the final loop of the sequence completes, the block assigns

the value 1 to number variable. This means that the previous value of the number variable is replaced by the
value 1. Next, the second repeat block repeats the sequence of actions within it for the length of the Names
list. The first block in the sequence creates a speech bubble that displays the value in the Names list at the
position equal to the current value of the number variable, the text is, the value in the Age list at the position
equal to the current value of number, and the text years old. for 2 seconds (see Figure 9-7). The next block
adds the value 1 to the number variable.
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l How old is Lea? I

Figure 9-6. Question

|Lea is 73 years nld.'

Figure 9-7. Display
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Table 9-9 lists the blocks and describes the actions used in this example.

Table 9-9. Code Blocks in Relationship Between Lists

Blocks Actions
Clicking the green flag activates the script. The green flag is the
t Scicad trigger to start the script running.
delete €I of Age Delete all values from the list called Age.

e Hide the specified variable’s (number) monitor from the stage
area.

w Hide the specified list’s (List) monitor from the stage area.
Show the monitor in the stage area for Age.

S number A u Set the current value of the variable called number to 1.

Repeat the actions represented by the blocks within this block
a certain number of times.

Hold and report the length of the specified list.

The sprite gets a speech bubble that displays a certain text,
opens a user input field, and waits for user input.

Join the two values that have been specified in the block and
report the result.

Join the two values that have been specified in the block and
report the result.

Hold and report the value at a certain position in Names.

Hold and report the current value of the number variable.
Add the specified value to the end of Age.

Hold and report the current user input value.
Add 1 to the current value of number.
Set the current value of number to 1.

Repeat the actions represented by the blocks within this block
a certain number of times.

(continued)
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Table 9-9. (continued)

Blocks Actions

B (Nomas Hold and report the length of the specified list.
The sprite gets a speech bubble that displays the specified text
or value for 2 seconds.

Join the two values that have been specified in the block and
report the result.

il

Join the two values that have been specified in the block and
report the result.

item &9 of Names Hold and report the value at a certain position in Names.

Hold and report the current value of the number variable.

Join the two values that have been specified in the block and
report the result.

¥
1
B

Hold and report the value at a certain position in Age.

tem of Age

Hold and report the current value of number.

Add 1 to the current value of number.

g
Q

change number

Example 9-10: Replace an Item by User Input

You can also replace specific items in a list with user input. The script asks the user to enter a name and
uses this name to replace the value (the previous name) at the first position of the list called Names. (Before
creating this script, make sure that the Names list is created.)

delete Gm of Names
hide kst Age

FE 8 Enter one name ELTTET S
add answer to Names

ask —
replace item m of Names with
£t '8 Enter another name ELL RS

replace item ) of Names  with

Script 9-10. Replace an item
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Script 9-10 starts running when the user clicks the green flag. The next block deletes all the values in
the Names list. The next block hides the monitor for the Age list from the stage area. The next block creates a
speech bubble that displays the text Enter one name, opens a user input field, and waits for the user’s input.
The next block adds the user input to the end of the Names list. The next block creates a speech bubble that
displays Enter another name, opens a user input field, and waits for the user’s input. The next block replaces
the value at the first position in the Names list with the user input. The next block creates a speech bubble
and displays Enter another name, opens a user input field, and waits for the user’s input. The next block
replaces the value at the first position in the Names list with the user input.

Table 9-10 lists the blocks and describes the actions used in this example.

Table 9-10. Code Blocks in Replace an Item by User Input

Blocks

Actions

delete @I of Names

i

list Age

ask [EITITILINN and wait

3

- to Names

Enter another name

replace item @8 of Names with kv

Enter another name

replace item m of Names with -

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

Delete all values from the list called Names.

Hide the specified list’s (Age) monitor from the stage
area.

The sprite gets a speech bubble that displays Enter
one name, opens a user input field, and waits for
user input.

Add the specified value to the end of Names.

Hold and report the current user input value.

The sprite gets a speech bubble that displays Enter
another name, opens a user input field, and waits for
user input.

Replace the value at the first position in Names with
another value.

Hold and report the current user input value.

The sprite gets a speech bubble that displays Enter
another name, opens a user input field, and waits for
user input.

Replace the value at the first position in Names with
another value.

Hold and report the current user input value.
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Example 9-11: Replace an Item with a Variable

This example demonstrates that the value in a list can also be the value of a variable. The script replaces
the value at the first position in the list called Names with the current value of a variable. Before creating
Script 9-11, make sure that the list called Names and the variable called name are created.

delete B8 of Names
show variable name
hide kst Age

ask p—

set name to answer

add name to Names

set name to BLLL

with

set name 3 Lea

replace item m of Names with

Script 9-11. Replace with variable

The script starts running when the user clicks the green flag. The next block deletes all the values in the
Names list. The next block shows the monitor for the name variable on the stage area, and then hides the
monitor for the Age list from the stage area. The next block creates a speech bubble that displays the text
Enter one name, opens a user input field, and waits for the user’s input. The next block assigns the previous
user input to the name variable. The next block adds the value of the name variable to the end of the list.
The next block of code stops the script for 4 seconds. The next block assigns the value John to the name
variable. The next block replaces the value at the first position of the list with the current value (John) of the
name variable. The next block of code stops the script for 4 seconds. The next block of code assigns the value
Lea to the name variable. The next block replaces the value at the first position of the Names list with the
current value (Lea) of the name variable.

Table 9-11 lists the blocks and describes the actions used in this example.
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Blocks Actions
Clicking the green flag activates the script.
' Scked The green flag is the trigger to start the
script running.
jelete @) of Names Delete all values from the Names list.

variable name

i

f
g
g

ask [EITTITTINN and wait

g
o
3
®
g
a

&

- to Names

a4
4 |
!

to I

replace item 0 of Names with .

set name LOl Lea

replace item of Names with .

Show the specified variable’s (name)
monitor in the stage area.

Hide the specified list’s (Age) monitor
from the stage area.
The sprite gets a speech bubble that

displays Enter one name, opens a user
input field, and waits for user input.

Set the current value of the variable called
name to a certain value.
Hold and report the current user input

value.

Add the specified value to the end of
Names.

Hold and report the current value of the
name variable.

The script waits 4 seconds. No actions are
performed for 4 seconds.

Set the current value of the name variable
to the value John.

Replace the value at the first position in
Names with another value.

Hold and report the current value of the
name variable.

The script waits 4 seconds. No actions are
performed for 4 seconds.

Set the current value of name to the value
Lea.

Replace the value at the first position in
Names with another value.

Hold and report the current value of the
name variable.
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Summary

In this chapter, you learned about lists. Most computer programming languages use lists, although they’re
sometimes called arrays. The difference between a list and a variable is that a list can hold multiple values
(items) at a time. You learned where to create lists in Scratch. You also learned how to use the blocks of code
that control lists.

In the next chapter, you will learn how to use a webcam to interact with Scratch; for example, you'll be
using a webcam to control a sprite.

Exercises

1. Create a list of three items. The user is granted three wishes. The user needs to
enter his or her three wishes and these wishes will make up the list. Show the list
in the stage area.

2. Replace the third wish in the previous list (Exercise 1) with a new user input.
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Webcam Interaction

In Scratch, you can control a webcam with a script and make it interact with the objects in a project. Using
the blocks of code in the Sensing category, for example, you can use a webcam to control a sprite. In this
chapter, you will learn how to use these blocks of code. You'll first learn about each block, and then you
will apply what you have learned in some examples. To create the examples, you need to have a webcam
connected to your computer.

Webcam Blocks

The blocks of code that interact with the webcam are found in the Sensing blocks category (see Figure 10-1) in
the block palette. One additional block that interacts with the webcam is found in the Events block category.
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Scripts Costumes Sounds

I Motion IEvents

'Looks I Control

foons  IECECTNEN

lPen IOperators
Data More Blocks

3 i

ing color ?

color is touching ?

i

ask [TTPTTIITIE and wait

- |

key space

o
!

r CI

gl video motion om this sprite

)

Webcam Blocks

x position  of Spritel

gl current minute

days since 2000

Figure 10-1. Sensing blocks

The w block activates the webcam. This block instructs Scratch to turn on the webcam.
Before the webcam is turned on, the user receives an Adobe Flash Player message (see Figure 10-2)
requesting camera and mic access. The user should click Allow. When the webcam is turned on, it shows its
display on the stage behind the sprite. Clicking the pull-down menu of this block displays two other options:
Off and On-flipped. If Off is selected and the block activated, it will turn off the webcam. On-flipped turns

set video transparency to . %
on the webcam but flips the video to display horizontally. The_ block

sets the transparency for the video image displayed on the stage, behind the sprite. The higher the value, the

2

a1
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more transparent the video image is. A value of 100% produces a totally white video image. In this

.
example, the transparency is set at 50%.

Adobe Flash Player Settings

Camera and Microphone Access @/
cdn.soratch.mit.edu is requesting access
to your camera and microphone. If you
click Allow, you may be recorded.

B (@ Alow |[@ Deny |

-

Figure 10-2. Access request

The webcam detects video motion and the direction of video motion. The value of video motion ranges
from 1 to 100. The faster the video motion, the higher the value. The values are calculated based on a theory

called optical flow. The block detects and reports the value of video

motion on the sprite. For example, if you have the webcam pointing at you, the webcam shows this on the
stage behind the sprite on the stage behind the sprite. If you move your hand over the sprite, the webcam
detects the motion and the block reports its value to the script. Selecting Stage from the block’s second
pull-down menu reports the value of video motion on the stage instead. You can also select direction from

the block’s first pull-down menu. For example, Siilusi dirsction”_ e thix sprita

direction that the video motion is going when it passes over the sprite.
You can also use a webcam to trigger your script. Found in the Events blocks category, the

detects and reports the

when video motion > m
block is a trigger that activates a script when the webcam detects motion

greater than the specified value. In this example, the script starts running if the value of the video motion
detected is greater than 50. (The pull-down menu of this block offers other choices like loudness and
timer, as well.) As mentioned, the value of video motion ranges from 1 to 100. This value is the speed of the
video motion detected by the webcam, so a slow speed correlates to a lower number and a high speed to a
higher number. If you want to see the current value of the video motion, you can always select the box in

video motion  on this sprite . . .
front of . It displays a reporter window on the stage with the current

value of video motion.

Examples

The following examples will teach you how to create scripts that interact with the webcam. In order to run
these scripts successfully, you need to have a working webcam connected to your computer. Also make sure
that the webcam is pointing at you and that you are displayed on the screen.

After practicing the basics, you'll create a game that interacts with your webcam. Remember, that
after you have created the following scripts and run them successfully, you can always modify them to
your own liking.
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Example 10-1: Video Direction

This example teaches you how to use the direction of video motion to control the sprite. The webcam detects
which direction the video motion on the sprite is going and points the sprite in that direction.

point in direction @
set rotation style left-right

go to x: 0 y: o
'-.“.'

point in direction  wvideo direction on this sprite

Script 10-1. Video direction

Script 10-1 starts running when the user clicks the green flag. The next block of code, turns on the
webcam. The webcam display shows up on the stage, behind the sprite. The third block makes the sprite
face to the right. The next block sets the rotation style of the sprite to left-right. This means that the sprite
can only face left or right. The fifth block of code moves the sprite to the middle of the stage. Next, the

block repeats the sequence of actions within it forever, or until the script is manually
stopped. You create the action within the forever block by embedding the

2 - : v - point in direction &9

makes the sprite face in the direction that the video motion is going. For example, if you move your hand
over the sprite from left to right on the stage, the sprite will face right. If you move your hand over the sprite
from right to left on the stage, the sprite will face left.

Table 10-1 lists the blocks and describes the actions used in this example.
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Table 10-1. Code Blocks in Video Direction

Blocks Actions

Clicking the green flag activates the script. The green flag is
e dicked the trigger to start the script running.

Turn the webcam on.

point in direction @ Make the sprite face to the right.

set rotation style left-right Set .the rotation style of the sprite so that it can only face left
or right.

go to xi @ v: 0 Move the sprite to the position where X=0and Y=0.

The actions within the forever block are repeated forever, or
until the script is stopped manually.

point in direction & Make the sprite face in the specified direction.

video direction on this sprite Hold and report the value of the video motion on the sprite.

Example 10-2: Video Transparency

This example shows you how to control video transparency. Script 10-2 changes the video transparency, first
increasing it from 0% (fully opaque) to 100% (fully transparent) and then decreasing it to the setting of 50%.
Notice how the webcam display on the stage changes. Before creating the script, make sure that you create a
variable called percentage. (If you forgot how to create a variable, please consult Chapter 8.)
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point in direction @
set rotation style left-right

go to x:Oy:@

set percentage to ﬂ

Py

change percentage by m

)
set video transparency to percentage %

change percentage by m
)

Script 10-2. Video transparency

Script 10-2 starts running when the user clicks the green flag. The next blocks turns on the webcam and
shows its display on the stage behind the sprite. The next three blocks make the sprite face to the right, set its
rotation style to only face left or right, and move it to the center of the stage. The next block of code assigns

mpqatm

the value 0 to the percentage variable. Next, the block repeats the sequence of actions
within it 10 times. The block in that sequence adds 10% to the current value of the percentage variable. The
next combined block sets the video transparency to the current value of the percentage variable. The last
block within the sequence pauses the script for 1 second. After the tenth repeat of the sequence, the value of
the percentage variable is 100% and so is the video transparency. Notice how the video display on the stage

repeat €

is completely blank. The next block repeats the sequence of actions within it 5 times. The

first block within the sequence block subtracts 10 from the current value of the percentage variable. The next

combined block sets video transparency to the current value of the percentage variable. The last block

within the sequence pauses the script for 1 second. At the end of the script, video transparency is at 50%.
Table 10-2 lists the blocks and describes the actions used in this example.
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Blocks Actions
Clicking the green flag activates the script. The green
S dicked flag is the trigger to start the script running.
furn’ vidas on Turn the webcam on.
Make the sprite face to the right.
set rotation style left-right Set the rotation style of the sprite so that it can only
face left or right.
go to x: 0 v: 0 Move the sprite to the position where X=0and Y =0.
set percentage to [ Set the current value of the percentage variable to 0.
repeat m Repeat the actions represented by the blocks within
this block ten times.
=

change percentage by €0) Add 10 to the current value of the percentage variable.

set video transparency to @ % Set video transparency to the specified value.

Hold and report the current value of the percentage

percentage .
variable.

wait €9 The script waits 1 second. No actions are performed
for 1 second.

repeat 9 Rgpeat the act19ns represented by the blocks within
this block five times.

=)

change percentage by an Subtract 10 from the current value of the percentage

variable.
Set video transparency to the specified value.

percentage Hol.d and report the current value of the percentage
variable.

wait o Secs The script waits 1 second. No actions are performed

for 1 second.
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Example 10-3: Move Sprite

In this example, you'll use the webcam and video motion to move the sprite. For example, if you move your
hand over the sprite, the sprite will move in the same direction that your hand moves. The sprite follows
your hand.

point in direction m
set rotation style left-right

go to x:oy:o

point in direction wideo direction on this sprite
’_ e—_ ————
if video motion on this sprite > E then

move m steps

Script 10-3. Move sprite

Script 10-3 starts running when the user clicks the green flag. The next block activates the webcam.
When the webcam display shows up on the stage, make sure that the webcam is pointing at you. The next
three blocks make the sprite face to the right, set its rotation style to left-right, and move the sprite to the

center of the stage. Next, a block repeats the sequence of actions within it forever, or until

the script is manually stopped. The first block in the loop makes the sprite face in the direction that the video
if then

motion is going. Next, there is the block that evaluates whether the speed of the video

motion is greater than 5. If the condition is true (the speed is greater than 5), then the sprite moves 10 pixels
in the direction that it’s facing. If the condition is false, then the action loops back to the first block in the
sequence.

After running the script successfully, modify it to your liking and see how it performs.

Table 10-3 lists the blocks and describes the actions used in this example.
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Table 10-3. Code Blocks in Move Sprite

Blocks Actions

Clicking the green flag activates the script. The green flag is
the trigger to start the script running.

Turn the webcam on.

point in direction €139 Make the sprite face to the right.

E a
i

set rotation style left-right Set the rotation style of the sprite so that it can only face left
or right.
g0 to x: 0 y: 0 Move the sprite to the position where X=0and Y =0.

The actions within the forever block are repeated forever,
or until the script is stopped manually.

point in direction &9 Make the sprite face in the specified direction.

video direction on this sprite Hold and report the direction that the detected motion is
going on the sprite.

Check if the condition is true. If the condition is true,
execute the actions within it. If the condition is false, skip
to the next block.

If the value on the left side is greater than 5, then this
condition is true; otherwise, the condition is false.

video motion on this sprite Hold and report the value of the video motion on the
sprite.
move 1) steps Move the sprite 10 pixels in the direction that it’s facing.

Example 10-4: Motion Detector

Ever wonder how motion detector alarms work? Not only does this example provide the answer, it shows
you how to make one. The script plays a sound every time the speed of video motion is detected as being
greater than 30. For example, every time that you move your hand over the sprite fast enough that the speed
detected is greater than 30, the meow sound is played. Go ahead and create Script 10-4 to give it a try.
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point in direction @
set rotation style left-right

go to xzoy:o

video motion on this sprite

play sound meow

Script 10-4. Motion detector

The script starts running when the user clicks the green flag. The next four blocks are the same as in the
previous examples. They activate the webcam, make the sprite face to the right, set the rotation style of the
sprite so that it can only face left or right, and move the sprite to the center of the stage. The next block

forever

creates a speech bubble that displays Hello!. Next, there is a = block with an If/Then

conditional statement inside. If the speed of video motion over the sprite is greater than 30, then the
condition is true and the meow sound is played. If it is false, the loop begins again.

You can create your own motion detector alarm by changing the sound played, and you can even add a

=18 You're too close
block to create a speech bubble that contains a warning like “Back off” or “You're

too close.” If someone gets too close to your computer and you have this script running, for example, then
motion is detected and a specific action is executed—kind of like a burglar alarm.

Table 10-4 lists the blocks and describes the actions used in this example.
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Table 10-4. Code Blocks in Motion Detector

Actions

Clicking the green flag activates the script. The green flag
is the trigger to start the script running.

Turn the webcam on.
point in direction m Make the sprite face to the right.
set rotation style left-right Set the rotation style of the sprite so that it can only face
left or right.
go to x: O yv: O Move the sprite to the position where X =0and Y =0.
say The sprite gets a speech bubble that displays Hello!.

The actions within the forever block are repeated forever,
or until the script is stopped manually.

Check if the condition is true. If the condition is true,
execute the actions within it. If the condition is false, skip
to the next block.

If the value on the left side is greater than 30, then this
condition is true; otherwise, the condition is false.

Hold and report the value of the video motion on the
sprite.

video motion on this sprite

play sound meow Play the sound meow.

| .
v

Example 10-5: Motion Detector Game

You can also use the motion detecting feature to create a game. Almost the same as Script 10-4, this script
moves the sprite around the stage, and then plays the meow sound every time that you move your hand; for
example, when you move your hand over the sprite at a speed greater than 50.

259



CHAPTER 10 © WEBCAM INTERACTION

if on edge, bounce
]

turn ¥) 9 degrees
L]

say wvikdeo motion on this sprite

— ==

if video motion on this sprite

play sound meow
S -
-aitesms

Script 10-5. Motion detector game

Script 10-5 activates when the user clicks the green flag. The next block turns on the webcam. Next, a

forever

=

block creates a continuous loop of the sequence of actions within it. The first block
within the loop moves the sprite 10 pixels in the direction that it’s facing. The next block makes sure that if
the sprite hits any of the stage edges, it will bounce and travel in the opposite direction. The next block
rotates the sprite 2 degrees counterclockwise. The next compound block creates a speech bubble that
displays the current value of the video motion. Next, the If/Then conditional statement evaluates whether
the value of the video motion on the sprite is greater than 50. If it is, then the condition is true; the meow
sound is played and the script pauses for 2 seconds. After the pause, the loop repeats. If the condition is
false, the action loops back to the start of the sequence immediately.

Experiment with this script and notice that when you move your hand slowly so that the value of video
motion is less than 50, no sound is played and the script is not paused.

Table 10-5 lists the blocks and describes the actions used in this example.
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Table 10-5. Code Blocks in Motion Detector Game

Blocks Actions

Clicking the green flag activates the script. The green flag
P dicked is the trigger to start the script running.

Turn the webcam on.

The actions within the forever block are repeated forever,
or until the script is stopped manually.

Move the sprite 10 pixels in the direction that it’s facing.

move D

¥ 0 adoa, bowmcn
[ en ) © dogree-
&0

g
¥

If the sprite reaches the edge of the stage, bounce in the

if on edge, bounce
opposite direction.

turn ¥) €) degrees Turn the sprite counterclockwise 2 degrees.

The sprite gets a speech bubble that displays the
specified text or value.

motion  om this sprite Hold and report the value of the video motion on the
sprite.

Check if the condition is true. If the condition is true,
execute the actions within it. If the condition is false, skip

to the next block.
| B 5o If the value on the left side is greater than 50, then this
condition is true; otherwise, the condition is false.
video motion on this sprite Hold and report the value of the video motion on the
sprite.

play sound meow Play the sound meow.

wait €) secs The script waits 2 seconds. No actions are performed for
- 2 seconds.

Example 10-6: Motion Detector Game 2

In programming, there’s always more than one way to produce the same result. This example demonstrates
an alternate method to detect video motion in Scratch. It also uses two scripts: the first script handles the
sprite’s movements and the second script performs the same role as the If/Then conditional statement in
Script 10-6, playing a sound when video motion exceeds a specific level. Instead of embedding the

video motion on this sprite . .
E block in the u m operator, however, this example uses the

when video motion

block.

261



CHAPTER 10 © WEBCAM INTERACTION

move m steps

»

if on edge, bounce
turn F) ©) degrees

=g

Script 10-6. Motion Detector Game 2: Sprite Motion

First, create Script 10-6 to move the sprite around the stage. This script activates when the user clicks

the green flag. The next block turns on the webcam. Next, the block loops the sequence
of actions inside it indefinitely. The first block in the sequence moves the sprite 10 pixels in the direction that
it’s moving. The next block makes sure that if the sprite hits any of the stage edges, it will bounce and travel
in the opposite direction. The last block in the sequence rotates the sprite 2 degrees counterclockwise.

Table 10-6 lists the blocks and describes the actions used in this example.

Table 10-6. Code Blocks in Motion Detector Game 2: Sprite Motion

Actions

Clicking the green flag activates the
script. The green flag is the trigger to
start the script running.

Turn the webcam on.
The actions within the forever block are

repeated forever, or until the script is
stopped manually.

w
[
o
=
»

move 1) steps Move the sprite 10 pixels in the direction
that it’s facing.

If the sprite reaches the edge of the stage,
bounce in the opposite direction.

if on edge, bounce

turn ¥) @) degrees Turn the sprite counterclockwise 2
degrees.
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Next, create Script 10-12 beneath Script 10-6 in the scripts area. Script 10-7 is the last script in this project.

when video motion > €

play sound meow

Script 10-7. Motion Detector Game 2: Video motion

The first block activates the script if the value of the video motion detected is greater than 50. The last
block plays the meow sound, only if the script is activated.
Table 10-7 lists the blocks and describes the actions used in this example.

Table 10-7. Code Blocks in Motion Detector Game 2: Video Motion

Blocks Actions

The script gets activated when the webcam detects video
when video motion > E) motion greater than 50.

Play the sound meow.

Example 10-7: Video Game

This last example in this chapter teaches you how to create a game using the webcam (see Figure 10-3).
The sprite will move around the stage, and every time that you move your hand over the sprite with a speed
greater than 50, you score 1 point and the meow sound plays. The goal of the game is to move your hand
over the sprite as many times as possible within 10 seconds.
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| Beachball: Score 7777 '_|

 Beachball: Time [T |

Figure 10-3. Video game

You need to create three scripts in the same scripts area (see Figure 10-4). Be sure to select the same
sprite when creating all three scripts. The example uses the Beachball sprite (see Figure 10-5), but you can
select whichever you like. Before you start creating the scripts, you also need to create two variables: Time
and Score. (See Chapter 8 if you need help creating variables.)
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if on edge, bounce

turn ) ©) degrees
=

.wﬂonu
b

change Time by o

Figure 10-5. Beachball sprite

CHAPTER 10  WEBCAM INTERACTION

an on this sprite > m then
change Score by o
play sound pop
'

go to x: pick randmmtnm v: pick randmnmlum

The main goal of the first script (Script 10-8) is to control the movement of the sprite.
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when chicked

set Time to ﬂ

turn video on

set Score tom
forever

move @ steps

[ ]

if on edge, bounce

tt.urn_ D e degrees

Script 10-8. Video Game: Motion

Script 10-8 starts running when the user clicks the green flag. The second block assigns the value 0 to
the Time variable. The next three blocks shrink the size of the sprite to 50%, turn on the webcam, and assign

the value 0 to the Score variable. Then, the sequence of blocks inside the block controls
the sprite’s motion. The blocks inside this block move the sprite 20 pixels in the direction that it’s facing,
make it bounce and travel in the opposite direction if it reaches any of the stage edges, and finally, rotate the
sprite 2 degrees counterclockwise. After rotating the sprite, the loop repeats.

Table 10-8 lists the blocks and describes the actions used in this example.
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Blocks

Actions

when

e
<

set Time

set size to &) %

turn video on

set Score to m

if on edge, bounce

:
]
8
&
3

turn F) ©) degrees

Clicking the green flag activates the script. The green flag
is the trigger to start the script running.

Set the current value of the variable called Time to 0.

Shrink the sprite to half its size.

Turn the webcam on.

Set the current value of the variable called Score to 0.

The actions within the forever block are repeated forever,
or until the script is stopped manually.

Move the sprite 20 pixels in the direction that it’s facing.

If the sprite reaches the edge of the stage, bounce in the
opposite direction.

Turn the sprite counterclockwise 2 degrees.

Script 10-9 keeps track of the time for the game. When 10 seconds is reached, all the scripts in this

project stop.

f wait o Secs
.
change Time by &9

Script 10-9. Video Game: Time
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Script 10-9 starts running when the user clicks the green flag. The rest of the script’s actions loop

inside a block. The first block inside pauses the scripts for 1 second. The next block
adds 1 to the current value of Time. The next block is an If/Then conditional statement block that
evaluates whether the current value of the Time value is equal to 10. If this is true, then all the scripts in
this project are stopped. If it is false, the actions repeat.

Table 10-9 lists the blocks and describes the actions used in this example.

Table 10-9. Code Blocks in Video Game: Time

Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

The actions within the forever block are repeated forever, or
until the script is stopped manually.

The script waits 1 second. No actions are performed for 1
second.

change Time by &9 Add 1 to the current value of the Time variable.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

o)
g =
A (7]

If the value on the left side is equal to 10, then this condition is
true; otherwise, the condition is false.

&
]

Hold and report the current value of the Time variable.

Stop all scripts in this project.

Eﬂ

The main goal of the last script for this project (Script 10-10) is to keep track of the score for this game.

\*]
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video motion on this sprite >m then

change Score by o
L3

play sound pop
| ]

go to x: pick random mto@ y: pick random m to @

Script 10-10. Video Game: Score

Script 10-10 activates when the user clicks the green flag. Next, there is a block with

an block within it. The condition that it evaluates is whether the value of the video motion
is greater than 50. If the condition is true, then the sequence of blocks within the If/Then conditional statement
are executed. The first block in the sequence adds 1 to the value of Score. The next one plays the pop sound.
The next block hides the sprite from the stage area and the next block moves the sprite to a position with
randomly picked X and Y values. The last block in the sequence displays the sprite in the stage area.

Table 10-10 lists the blocks and describes the actions used in this example.

Table 10-10. Code Blocks in Video Game: Score

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

The actions within the forever block are repeated
forever, or until the script is stopped manually.

Check if the condition is true. If the condition is true,
execute the actions within it. If the condition is false,
skip to the next block.

If the value on the left side is greater than 50, then this
condition is true; otherwise, the condition is false.

(continued)
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Table 10-10. (continued)

Blocks Actions
video motion on this sprite Hold and report the value of the video motion on the
sprite.
change Score by €9 Add 1 to the current value of the Score variable.
T — Play the sound pop.

Make the sprite disappear from the stage.

Move the sprite to the specified X and Y coordinates.

pick random m - 40 Pick a random value between the two specified numbers
and report the result.
pick random m T @ Pick a random value between the two specified numbers

and report the result.

Make the sprite appear on the stage.

Summary

By now, you should realize the power of Scratch. You've progressed from the very simple scripts of Chapter
3 to interacting with the outside world, first through input from the keyboard and now, in this chapter, via a
webcam. With Scratch, you can use the webcam as a sensor, or as a motion detector, or to create a game.
Slowly but surely, we are reaching the end of this book. The next chapter teaches you how to make
scripts interact with other; for example, one script can trigger another script to start.
Finally, use the knowledge that you gained in this chapter to do these next two exercises.

Exercises

1. Create a script that detects video motion. Each time the video motion on the
sprite is greater than 30, make the sprite jump up and down.

2. Create a script that detects video motion. Each time the video motion on the
sprite is greater than 30, play a sound.
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CHAPTER 11

Broadcast Interaction

By now, you've learned several ways to activate a script besides simply clicking it in the scripts area. For
example, you can use hat blocks in the Events block category to instruct a script to start when the user clicks
the green flag or presses the space bar. But what if you could activate one script automatically from inside
another script with no user clicking or key presses required? That’s what this chapter teaches you how to do:
use a block in one script to broadcast an instruction to another script, telling it to activate.

If you have two sprites in a project, for example, you can create one script for each and make the script
you created for one sprite instruct the other sprite’s script to start. On the stage, it looks as if the sprites
are interacting with each other, which comes in handy when you want to create a project that tells a story.
In a game, for example, you could have a sprite’s script instruct a backdrop’s script to start after the sprite
performs a specific action. In this chapter, you will learn about the blocks that allow this interaction by
broadcasting instructions between scripts, and then you'll create some scripts that use these blocks.

Broadcast Blocks

The activation of one script by another script consists of two parts: one script broadcasts the start
instruction, which Scratch calls a message, and the other script receives the message and then activates.
Each activation message sent between scripts has a unique name that is specified in both scripts, enabling
you to send multiple messages to multiple scripts in a single project, with certainty that the various receiving
scripts will start at the appropriate times. The blocks of code you need for both broadcasting and receiving
messages are found in the Events blocks category (see Figure 11-1).
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Scripts Costumes Sounds

I Motion Events

J Looks § control

I Sound I Sensing

I Pen l Operators
I Data I More Blocks

when space key pressed

when this sprite dicked

when backdrop switches to back

U

when |oudness > .

-
o

when I receive messagel
broadcast messagel

broadcast messagel and wait

Figure 11-1. Events

broadcast messagel
To broadcast a message, you have the choice of two blocks. The block

broadcasts the specified message, and then the action progresses to the next block in the script. As you can
see in the block’s pull-down menu, the default message name is messagel. You can create your message
name, as well. Simply select new message... from the menu (see Figure 11-2), and when the New Message
window (see Figure 11-3) opens, give your message a descriptive name and click the OK button. Remember,
the message you create doesn’t contain any value; it’s a signal to trigger another script. The name simply
helps you differentiate between messages that are being broadcast and received in larger projects. The

and wait

]
g
:
:

block also broadcasts the message you specify, but Scratch waits until
the receiving script finishes running before performing the action of the next block in the broadcasting script.

\]
3
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broadcast messagel
message1

new message...

Figure 11-2. Choose to broadcast the default message or to create a new one

New Message

Message Name:

OK Cancel

Figure 11-3. Name your message in the New Message window

Remember, for each broadcast block that sends an instruction to activate, you need to add a receiving

when I receive messagel
block at the top of the script to be activated. The block “listens for” the
specified message. When it receives that message, the block triggers the script snapped below it and Scratch
starts going through the next blocks of code in the script.
Let’s go next through a couple of examples showing these blocks in action.

Examples

By creating and running the scripts in the next examples, you will get a better understanding of how
broadcasting works and how it can give sprites the illusion of reacting to each other’s actions. For instance,
you'll set up one sprite’s script to broadcast a trigger to another sprite’s script to mimic a conversation, as
well as create a script for a sprite that sends a message to activate a backdrop-changing script at a key time.

Remember, try to figure out what the script does before you create and run it. This is a good way to learn
a programming language.

Example 11-1: Basic Dialog

Without broadcasting messages, setting up interactions between sprites requires building in pauses and
guesswork to ensure that the timing of the two sprites’ scripts is in sync. To provide a contrast for the
broadcast-based examples that follow, this first example sets up a short conversation between two sprites by

adding carefully placed :‘Q; === blocks.

Before you create the scripts, add one more sprite to the project. I'll use the Crab sprite, but you can
choose whichever one you prefer.

Select the first sprite in the Sprites pane (see Figure 11-4), and snap together Script 11-1 in the scripts area.
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Sprites New sprite: ‘@ / & 3

Crab

g Hi How are you? [Eg 2 EECS

Script 11-1. Dialog: Sprite 1 speech

The script activates when the user clicks the green flag. The second block moves the sprite to the
position on the stage where the coordinates are (-100, 0). The last block of code creates a speech bubble that
displays Hi. How are you? for 2 seconds (see Figure 11-5).

Hi. How are you?

Figure 11-5. The first sprite’s line of dialog
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Table 11-1 lists the blocks and describes the actions used in this example.

Table 11-1. Dialog: Sprite 1 Speech Code Blocks

Blocks Actions
Clicking the green flag activates the script. The green flag is the
when hicked trigger to start the script running.
go to x: QT v: O Move the sprite to the position where X =-100 and Y = 0.

say (W8, PSSR The sprite gets a speech bubble that displays Hi. How are you? for
2 seconds.

Now, set up your second sprite’s answer. Select the second sprite and create Script 11-2 in the scripts area.

The script starts running when the user clicks the green flag. The next block moves the selected sprite to
(100, -30). The third block pauses the script for 2 seconds to stay in sync with the first sprite’s script, and the
last block creates a speech bubble that displays Fine, thank you! for 2 seconds.

-y [EEERETIETTN for € ecs

Script 11-2. Dialog Sprite 2 speech

Remember, the first sprite’s speech bubble displayed for 2 seconds. Because both scripts start at the
same time (when the user clicks the green flag), the second sprite’s script must pause for 2 seconds before its

block so that the second speech bubble displays only after the first one

disappears from the stage. Although coordinating speech bubbles and pauses is manageable in this simple

example, imagine trying to coordinate the script timing for a longer, more complex conversation—or one

among three sprites. Broadcasting messages makes the task much easier, as you'll learn in the next example.
Table 11-2 lists the blocks and describes the actions used in this example.
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Table 11-2. Dialog: Sprite 2 Speech Code Blocks

Blocks Actions
Clicking the green flag activates the script. The green flag is the
trigger to start the script running.
go to x: L) v: &ED Move the sprite to the position where X =100 and Y = -30.

it e : The script waits 2 seconds. No actions are performed for 2

seconds.

p— for €) secs The sprite gets a speech bubble that displays Fine, thank you! for
2 seconds.

Example 11-2: Advanced Conversation

This more efficient example produces the same result as Example 11-1 by using the

when 1 ecee s
and blocks. Once again, make sure

that you have two sprites added to the project. Select the first sprite in the Sprites pane, and create Script 11-3.

The script starts running when the user clicks the green flag. The next block moves the sprite to the
position (100, 0). The third block creates a speech bubble that displays Hi. How are you? for 2 seconds. The
last block of code broadcasts messagel to trigger Script 11-5, which controls the second sprite’s speech.

go to x: @I v: ©®

say CICINFISTIH for € secs

broadcast messagel

Script 11-3. Conversation: Sprite 1 speech
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Table 11-3 lists the blocks and describes the actions used in this example.

Table 11-3. Conversation: Sprite 1 Speech Code Blocks

Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

@
[=]
o
=
7

go to x: B v: O Move the sprite to the position where X =-100 and Y = 0.

say for €) secs The sprite gets a speech bubble that displays Hi. How are you?
for 2 seconds.

Broadcast messagel.

broadcast messagel

Select the second sprite. Create Script 11-4 to control its position and Script 11-5 to control its speech.

Script 11-4. Conversation: Sprite 2 position

Script 11-4 starts running when the user clicks the green flag and moves the sprite to the position (100, -30).
Table 11-4 lists the blocks and describes the actions used in this example.

Table 11-4. Conversation: Sprite 2 Position Code Blocks

Blocks Actions

Clicking the green flag activates the script. The green flag is the trigger to
start the script running.

go to x: EL) v: &ED Move the sprite to the position where X =100 and Y = -30.

Script 11-5 activates when it receives the message broadcast by the first sprite.

when 1 receive messagel

say [GITNSETIITH] for € secs

Script 11-5. Conversation: Sprite 2 speech
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Specifically, the first block activates the script when it receives messagel, which Script 11-3 broadcasts
after it displays the first sprite’s speech bubble. The next block creates a speech bubble for the second sprite
that displays Fine, thank you! for 2 seconds. The timing of the speech bubbles is coordinated automatically
by the scripts—no more figuring out and manually adding pauses. Broadcasting and receiving a message
makes coordinating the interaction between scripts easier and more efficient.

Table 11-5 lists the blocks and describes the actions used in this example.

Table 11-5. Conversation: Sprite 2 Speech Code Blocks

Blocks Actions

Receiving messagel activates the script.
when I receive messagel

say for € secs The sprite gets a speech bubble that displays Fine, thank you! for
2 seconds.

Example 11-3: Dance

This example builds on the concepts in Example 11-2. You will create a conversation between the two sprites
in Figure 11-6, and then instruct one of them to dance.

Figure 11-6. Dance sprites
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Before you create the scripts for this example, make sure that you add the 1080 Hip-Hop to the Sprites
pane (see Figure 11-7). You also need to add the dance celebrate sound file from the Sound Library.

Sprites New sprite: '@ / & N

1080 Hip-...

Figure 11-7. The Sprites pane

To begin, select Spritel and create Script 11-6.

when clicked

point in direction CI

go to x: GED v: @
t+=1"8 1 hear you are a very good dancer. R{:13 9 secs
E=1VE Show us what you got! BT 9 secs

broadcast messagel and wait

Script 11-6. Dance: Sprite 1 speech

Script 11-6 starts running when the user clicks the green flag. The next two blocks make the sprite face
to the right and move it to the position (-150, 0). The next two blocks each create a speech bubble that lasts
for 2 seconds. The first one displays I hear you are a very good dancer., and then the second one displays
Show us what you got!. The next block broadcasts messagel to trigger Script 11-7 (the script that you will
create to receive the broadcast) and waits until that script completes. Scratch then executes the next code

block in the broadcasting script, which is a “ block that repeats the single block within it 10
times. That block rotates the sprite 36 degrees counterclockwise. After the loop completes, the last block creates
a speech bubble that displays Woaaaw. That was awesome! for 2 seconds. Why rotate the sprite by repeating a
36-degree rotation 10 times instead of rotating 360 degrees at once? Because rotating 360 degrees at once
wouldn’t show the sprite rotating, since the starting and ending position of the sprite would be the same.
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when I receive messagel

Script 11-7. Dance: Sprite 2 actions

Table 11-6 lists the blocks and describes the actions used in this example.

Table 11-6. Dance: Sprite 1 Speech Code Blocks

Blocks

Actions

point in direction

go to x: m

2

=178 1 hear you are a very good dancer. §{13 9 Secs

L=\"8 Show us what you got! R 9 secs

broadcast messagel and wait

turn F) m degrees

d|

Woaaaw. That was awesome! m

Clicking the green flag activates the script.
The green flag is the trigger to start the script
running.

Make the sprite face to the right.

Move the sprite to the position where X = -150
andY=0.

The sprite gets a speech bubble that displays I
hear you are a very good dancer. for 2 seconds.

The sprite gets a speech bubble that displays
Show us what you got! for 2 seconds.

Broadcast messagel and wait until all the
scripts that received the message have
finished.

Repeat the actions represented by the blocks
within this block ten times.

Turn the sprite counterclockwise 36 degrees.

The sprite gets a speech bubble that displays
Woaaaw. That was awesome! for 2 seconds.

[\
(o<}
(=}
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The broadcasting script is finished, so now you need to set up the receiving script for the second sprite.
Select the 1080 Hip-Hop sprite and create Script 11-7.
The hat block indicates that Script 11-7 activates when messagel is received. The next block plays the

dance celebrate sound. The “ block repeats the two actions within it 35 times. First, the
sprite changes to its next costume, and then the script pauses for 0.2 seconds. The sprite dances while the
music plays.

broadcast messagel and wait

Notice how affects the interaction between the scripts. Because
the first sprite’s script waits for the second script to complete before it continues, on the stage it appears that
the cat prompts and then reacts to the dancer sprite’s actions. If you had used

broadcast messagel

instead, the cat would have started spinning and speaking at the same time
the dancer began to change costumes.
Table 11-7 lists the blocks and describes the actions used in this example.

Table 11-7. Dance: Sprite 2 Actions Code Blocks

Blocks Actions

Receiving messagel activates the script.
when 1 receive messagel

play sound dance celebrate Play the sound dance celebrate.

|

Repeat the actions represented by the blocks within this block
35 times.

Change the sprite to the next costume in the costumes tab.

The script waits 0.2 seconds. No actions are performed for 0.2 seconds.

Example 11-4: Math Test

Now that you've mastered broadcasting one message, try broadcasting three. This next example shows
interaction amongst five scripts that control a back-and-forth conversation about math between two sprites.
One script asks a math question and triggers the script that answers, which in turn triggers a second question
that then triggers a second answer. That’s a lot of broadcasting and receiving, so you'd better get started.

The first step is to assemble all the elements you need. Make sure that you have two sprites in the
Sprites pane. Next, create two additional messages and name them message2 and message3. You can create
the new message name, either while the block is still in the block palette or after you have dragged and
dropped it in the scripts area. Last but not least, create a variable called number.
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Next, let’s create the scripts that control the sprite that asks the math questions. Select the questioner
sprite (I chose the cat), and create Script 11-8, which asks the first math question and broadcasts messagel
to activate the second sprite’s first answer script (see Script 11-11).

when  dicked

LR CE Al -150 B'H o

£Vl Can you count from 1 to 10? E53, e secs

broadcast messagel

Script 11-8. Math Test: Questionl

The script starts running when the user clicks the green flag. The next block moves the sprite to the
position (-150, 0). The next block displays the sprite on the stage if it was hidden. If the sprite was not
hidden, nothing will happen. The next block creates a speech bubble that displays Can you count from 1 to
107 for 2 seconds (see Figure 11-8). The last block of code broadcasts messagel.

Can you count
from 1 to 10?

Figure 11-8. The Math test’s first question
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Table 11-8 lists the blocks and describes the actions used in this example.

Table 11-8. Math Test: Questionl Code Blocks

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

go to x: @D v: O Move the sprite to the position where X = -150 and Y =0.

Make the sprite appear on the stage.

W The sprite gets a speech bubble that displays Can you
count from 1 to 10? for 2 seconds.

broadcast messagel Broadcast messagel.

With the questioner sprite still selected, create the Script 11-9, which receives message2 from the
second sprite’s first answer script (see Script 11-11), asks a second question, and then broadcasts message3
to the second sprite’s second answer script (see Script 11-12).

when I receive message2

EE¥E Impressive. I have one more test for you. R34 9 secs
L=1V8 What is the result of 2 times 3?7 §{1; 9 secs

broadcast message3

Script 11-9. Math Test: Question2

Script 11-9 starts running when it receives message2. The next two blocks create speech bubbles. The
first bubble displays Impressive. I have one more test for you. for 2 seconds, and the second displays What
is the result of 2 times 3?1 for 2 seconds. The last block of code broadcasts message3 to activate the second
sprite’s second answer in Script 11-12.
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Table 11-9 lists the blocks and describes the actions used in this example.

Table 11-9. Math Test: Question2 Code Blocks

Blocks Actions
Receiving message2 activates the
when 1 receive message2 script.
H Impressive, I have one more test for you. The sprite gets a speech bubble that
displays Impressive. I have one more

test for you. for 2 seconds.

The sprite gets a speech bubble that
displays What is the result of 2 times
32for 2 seconds.

=178 What is the result of 2 times 37 § 13 9 secs
—

broadcast message3 Broadcast message3.

'1

The questioner sprite’s scripts are finished, so you're ready to move on to the answering sprite’s scripts.
Go ahead and select the second sprite. All the scripts you create now in the scripts area will send instructions
to this sprite. Start with Script 11-10, which positions the second sprite on the stage.

go to x: @D y: ©@

set rotation style left-right

point in direction m

Script 11-10. Math Test: Position

Script 11-10 starts running when the user clicks the green flag. The next block moves the sprite to the
position (100, 0). The next block sets the rotation style of the sprite to left-right. The last block makes the
sprite face to the left.
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Table 11-10 lists the blocks and describes the actions used in this example.

Table 11-10. Math Test: Position Code Blocks

Blocks Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

go to x: D) v: O Move the sprite to the position where X =100 and Y = 0.

Set the rotation style of the sprite, so that it can only
turn left or right.

Make the sprite face to the left.

Keeping the second sprite selected, create Script 11-11 with its first math answer, which starts running
upon receiving messagel from Script 11-8 and activates Script 11-9 by broadcasting message2.

set rotation style left-right

when I receive messagel

say (LTI for € secs

set number to a

Pt ——

. change number by o
'
say number for o secs

E=\"8 There you go. I'm a genius. §{1s 9 secs

broadcast message2

Script 11-11. Math Test: Answerl

Script 11-11 starts running when it receives messagel broadcast from Script 11-8. The next block
creates a speech bubble that displays Of course! for 2 seconds. The next block assigns the value 0 to the

number variable. Next, there’s a block that repeats the sequence of actions within it 10
times. The first block in the sequence adds 1 to the current value of number, and the second creates a
speech bubble that displays the value of number for 1 second. After the second sprite counts from 1 to 10 in
the loop, the next block creates a speech bubble that displays There you go. I'm a genius. for 2 seconds.
Finally, the last block of code broadcasts message2 to trigger Script 11-9.
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Table 11-11 lists the blocks and describes the actions used in this example.

Table 11-11. Math Test: Answerl Code Blocks

Blocks Actions

Receiving messagel activates the script.
when I receive messagel

say DT for ©) secs The sprite gets a speech bubble that displays
Of course! for 2 seconds.

e P e n Set the current value of the variable called number
to 0.

Repeat the actions represented by the blocks within
this block ten times.

change number by o Add 1 to the current value of the number variable.

say - o o e The sprite gets a speech bubble that displays the
specified text or value.

Hold and report the current value of the number
variable.

The sprite gets a speech bubble that displays There

t=1"8 There you go. I'm a genius. §{1s 9 secs
you go. I'm a genius. for 2 seconds.

i

broadcast message2 Broadcast message2.

You're almost done. You just need to create Script 11-12, which receives message3 from Script 11-9 and
gives the second sprite’s final math answer. Make sure that the second sprite is still active and snap together
the final two blocks in the scripts area.

when I receive message3

el el 2 times 3 is equal to: J2 B 3 MELL > By

Script 11-12. Math Test: Answer2

The script starts running after it has received message3, which is broadcast from Script 11-9. The next
block creates a speech bubble that displays the text 2 times 3 is equal to: and the result of the embedded
multiplication operator block for 2 seconds.
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Table 11-12 lists the blocks and describes the actions used in this example.

Table 11-12. Math Test: Answer2 Code Blocks

Blocks Actions

Receiving message3 activates the script.
when I receive message3

"(1)“11: aslll)lzite gets a speech bubble that displays the specified text

a 2 times 3 is equal to: | Join the two values that have been specified in the block and
report the result.

m Multiply two values (2 * 3) and report the result.

So now that you have learned how to make the scripts and sprites interact with each other
automatically, you can create your own stories using the same methods.

Example 11-5: Race

This project illustrates how you can use the broadcasting technique to create a story in which the sprites race
each other to a finish line (see Figure 11-9).

Figure 11-9. Race
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Before creating the scripts, you need to make a few preparations. You'll need three sprites for this project.
I added Spritel, Beetle, and Butterfly3 to the Sprites pane from the Scratch library (see Figure 11-10).
You will also need to have messagel, message2, and message3 available for broadcast. Finally, add a
vertical red line to the white backdrop (see Figure 11-11) to act as the finish line for the race. (Consult
Chapter 2 if you don’t remember how to do this.)

Sprites New sprite: ‘@ / &

Figure 11-10. Race sprites

Figure 11-11. Race backdrop
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The cat, Spritel, directs the race between the beetle and the butterfly, so let’s begin with the cat’s three
scripts. First, select Spritel and create Script 11-13, which starts the racers by broadcasting messagel.

go to x:@y:o

CHA"E Ready to start the race! B4 9 secs

E=1"8 Ready, steady, gooooo...,

broadcast messagel

Script 11-13. Race: Ready

Script 11-13 starts running when the user clicks the green flag. The next two blocks show the sprite on
the stage and move it to the center of the stage. The next pair of blocks create speech bubbles for 2 seconds
each, first displaying Ready to start the race!, and then Ready, steady, gooooo..... The next block hides the
sprite from the stage. The last block broadcasts messagel, which triggers Scripts 11-17 and 11-19.

Table 11-13 lists the blocks and describes the actions used in this example.

Table 11-13. Race: Ready Code Blocks

Actions

Clicking the green flag activates the script. The green
flag is the trigger to start the script running.

Make the sprite appear on the stage.

@
[=]
o
=
7

Move the sprite to coordinates (X =0, Y = 0), which is
¢ 1 ‘:’ 1 .:’
g y the middle of the stage.

Rasdyxs seare thevace) The sprite gets a speech bubble that displays Ready to
start the race! for 2 seconds.

The sprite gets a speech bubble that displays Ready,

L=1"8 Ready, steady, gooooo.... KL e secs
steady, gooooo.... for 2 seconds.

Make the sprite disappear from the stage.

broadcast messagel Broadcast messagel.
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Beneath the first script and with the cat still selected, create Script 11-14, which announces the beetle as
the winner upon receiving message2. It then stops all the scripts in the project.

when I receive message2

=18 The beetle is the winner!!! m

Script 11-14. Race: Announcementl

The script starts running after it receives message2 from Script 11-17. The next block shows the sprite
on the stage. The third block creates a speech bubble that displays The beetle is the winner!!! for 2 seconds.
The last block of code stops all scripts in this project.

Table 11-14 lists the blocks and describes the actions used in this example.

Table 11-14. Race: Announcementl Code Blocks

Blocks Actions

Receiving message2 activates the script.
when I receive message2

Make the sprite appear on the stage.

Y The beetle is the winner!! ! RiTl 2 B The sprite gets a speech bubble that displays The
beetle is the winner!!! for 2 seconds.

stop all Stop all scripts in this project from running.

The last script for Spritel announces the butterfly as the winner if it reaches the finish line first.

Script 11-15 starts running if message3 is received from Script 11-19. The next block shows the sprite on
the stage, and the third creates a speech bubble that displays The butterfly is the winner!!! for 2 seconds. The
last block of code stops all scripts in this project.

when I receive message3

LIV The butterfly is the winner! ! ! E554 9 secs

Script 11-15. Race: Announcement2
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Table 11-15 lists the blocks and describes the actions used in this example.

Table 11-15. Race: Announcement2 Code Blocks

Blocks Actions

Receiving message3 activates the script.
when I receive message2

Make the sprite appear on the stage.

ﬁ The sprite gets a speech bubble that displays The

t= "8 The butterfly is the winner!!! E{. 13 9 secs
butterfly is the winner!!! for 2 seconds.

b all Stop all scripts in this project from running.

Next, select the beetle and create Scripts 11-16 and 11-17, one beneath the other. This first script just
positions the beetle for the start of the race.

point in direction @

Script 11-16. Race start Beetle

when 1 receive messagel

touching color

broadcast message2
5

stop this script

Script 11-17. Race: Race finish Beetle
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Script 11-16 starts running when the user clicks the green flag. The next two blocks move the beetle to
its starting position for the race, which is (-190, -100), and make the beetle face to the right.
Table 11-16 lists the blocks and describes the actions used in this example.

Table 11-16. Race: Race Start Beetle Code Blocks

Blocks Actions

Clicking the green flag activates the script. The green flag is the trigger
e dicked to start the script running.

go to x: D v: Move the sprite to coordinates (X =-190, Y = -100).

point in direction @ Point the direction of the sprite to the right.

Upon receipt of messagel, Script 11-17 starts the Beetle racing toward the finish line and broadcasts
message2 when it reaches the finish line.
Script 11-17 starts running when it receives messagel, which is broadcast in Script 11-13 as the cat’s start

sign. The next block is a block that repeats the sequence of actions within it forever. The
first block in the sequence moves the sprite a random number of pixels (1 to 10) in the direction that it’s facing.
The next block pauses the script a random number of seconds between 0 and 1. Next there is the If/Then
conditional statement checks whether the sprite touches the red color, which is the color of the finish line. If it

does, then the condition is true and the sequence of actions within the “block are executed.
The first block within it broadcasts message2 to Script 11-14, and the last block within it stops this script.
Table 11-17 lists the blocks and describes the actions used in this example.

Table 11-17. Race: Race Finish Beetle Code Blocks

Blocks Actions

Receiving messagel activates the script.
when I receive messagel

Repeat the actions represented by the blocks within this block
forever, until the script is stopped manually.

Move the sprite the amount of specified pixels in the direction

move . steps
that it’s facing.

(continued)
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Table 11-17. (continued)

Blocks Actions
pick random €9 to €1) Pick a random value between the two specified numbers and
report the result.
The script waits a specified number of seconds. No actions are
performed in that timespan.
pick random @) to €9 Pick a random value between the two specified numbers and
report the result.
if then Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.
Check if the sprite is touching the red color. If it is, then this
condition is true; otherwise, it’s false.
e s Broadcast message2.

stop this script Stop this script from running.

Next, select the butterfly, and create Scripts 11-18 and 11-19, one beneath the other. As you did for the
beetle, you will first create a script that positions the butterfly for the start of the race.

go to x: @EL) v: €Y

point in direction @

Script 11-18. Race: Race start Butterfly

when I receive messagel

touching color

broadcast message3
[ 3

stop this script

Script 11-19. Race finish Butterfly
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Script 11-18 starts running when the user clicks the green flag. The next two blocks move the butterfly to
its starting position in the race, which is (-190, 100), and make the butterfly face to the right.
Table 11-18 lists the blocks and describes the actions used in this example.

Table 11-18. Race: Race Start Butterfly Code Blocks

Blocks Actions

Clicking the green flag activates the script. The green flag is the trigger
when diicked to start the script running.

go to x: m v: m Move the sprite to the position where X = -190 and Y = 100.

point in direction €39 Make the sprite face to the right.

The next script starts the Butterfly racing toward the finish line when it receives messagel and
broadcasts message3 to when it reaches the finish line.
Script 11-19 starts running when it receives messagel, which is the start sign broadcast from Spritel’s

Script 11-13. The next blockisa = “ block that repeats the sequence of actions within it
forever. The first block in the sequence moves the sprite a random number of pixels (1 to 10) in the direction
thatit’s facing. The next block pauses the script a random number of seconds between 0 and 1. The

“ block then uses the embedded sensing block to check whether the sprite is touching the
red color (the finish line). If it is, then the condition is true and the sequence of actions within the block is
executed. The first block in the sequence broadcasts message3 to trigger Script 11-16. The second block
stops the butterfly’s script and forever loop.

Table 11-19 lists the blocks and describes the actions used in this example.
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Table 11-19. Race: Race Finish Butterfly Code Blocks

Actions

Receiving messagel activates the script.
receive messagel

Repeat the actions represented by the blocks within this block
forever, until the script is stopped manually.

Move the sprite the amount of specified pixels in the direction

move . steps
that it’s facing.

Pick a random value between the two specified numbers and
report the result.

The script waits a specified number of seconds. No actions are
performed in that timespan.

Pick a random value between the two specified numbers and
report the result.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

Check if the sprite is touching the red color. If it is, then this
condition is true; otherwise, it’s false.

Stop this script from running.

stop this script

Notice that multiple messages are used in this example. Each message that is broadcast and received
executes different actions and produces different results. This example shows that it would be very difficult
to create this project without the broadcasting and receiving blocks. Using the broadcasting block, one
script sends a message to activate two scripts; whichever sprite wins the race has a script that broadcasts a
message to announce the winner.

Example 11-6: Scenery Change

So far, the example scripts have set up interactions between sprites. This project shows you how you can
trigger a backdrop change by broadcasting a message from a sprite’s script.

Before creating this project, add two backdrops—desert and slopes—to the Backdrops pane from the
Scratch library (see Figure 11-12). You can keep the default backdrop1 or you can delete it. You'll also need
two messages called messagel and message2.
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New backdrop:
-/ an

backdrop1
480x380

Figure 11-12. Backdrops

Select the sprite, and create Script 11-20. The sprite tells a story, and then the script broadcasts
messagel to Script 11-21, which changes the backdrop.

CEIVE It's very hot here. I better change to a colder climate, §33 e secs

broadcast messagel
go to x: ) y: €D

CEI"8 Much better. I like this climate much better.

Script 11-20. Scenery Change: story
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Script 11-20 starts when the user clicks the green flag. The next block creates a speech bubble that
displays It’s very hot here. I better change to a colder climate. for 2 seconds (see Figure 11-13). The next block
broadcasts messagel to trigger Script 11-22 and the backdrop change. The next block moves the sprite to
(0, -180) on the stage. The last block of code creates a speech bubble that displays Much better. I like this
climate much better. for 2 seconds.

It's very hot here. |

better change to a
colder climate.

Figure 11-13. Scenery change
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Table 11-20 lists the blocks and describes the actions used in this example.

Table 11-20. Scenery Change: Story Code Blocks

@
o
o
=
»

Actions

when diicked

ﬁ It's very hot here, I better change to a COW

broadcast messagel

go to x: Ov:

P98 Much better. I like this climate much better. KNl 2 B0 o

Clicking the green flag
activates the script. The
green flag is the trigger to
start the script running.

The sprite gets a speech
bubble that displays It’s
very hot here. I better
change to a colder climate.
for 2 seconds.

Broadcast messagel.

Move the sprite to the position
where X=0and Y =-80.

The sprite gets a speech
bubble that displays Much
better. I like this climate
much better. for 2 seconds.

Now for the backdrops’ scripts. Select a backdrop in the Backdrops pane; it doesn’t matter which one is

showing as a thumbnail, just select one (see Figure 11-14).

New backdrop:

“/ e

Figure 11-14. Backdrop thumbnail
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Next, create Script 11-21, which sets the starting backdrop for the project.

switch backdrop to desert

Script 11-21. Scenery Change: Desert

Script 11-21 starts running when the user clicks the green flag. The next block switches the backdrop to
desert. If the backdrop of the stage is already set to desert, then nothing happens.
Table 11-21 lists the blocks and describes the actions used in this example.

Table 11-21. Scenery Change: Desert Code Blocks

Blocks Actions

Clicking the green flag activates the script. The green flag is the
e dicked trigger to start the script running.

fich backdrop to desert Switch the backdrop of the stage area to desert.

With the backdrop thumbnail still selected in the Backdrops pane, create Script 11-22 beneath the
previous script.

when I receive messagel

switch backdrop to slopes

Script 11-22. Scenery Change: Slopes

Script 11-22 starts running as soon as it receives messagel from Script 11-20. The next block switches
the backdrop to slopes.

Table 11-22 lists the blocks and describes the actions used in this example.
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Table 11-22. Scenery Change: Slopes Code Blocks

Blocks Actions

Receiving messagel activates the script.
when I receive messagel

itch backdrop to slopes Switch the backdrop of the stage area to slopes.

Although this project doesn'’t illustrate it, a sprite can also receive a message from a backdrop. As an
extra challenge, modify this example so that instead of the sprite’s script broadcasting a message to the
backdrop, the backdrop’s script broadcasts a message to the sprite’s script to trigger a specific action.

Summary

Now you know how to broadcast messages to trigger scripts. You can make your sprites interact with each
other and with backdrops to tell your own stories—with or without user interaction. This is very useful if you
want to create a Scratch project that tells a story for a game, movie, or simulation.

You have gathered so much knowledge about Scratch that you can create some great projects. In the
next chapter, I will show you how to create your own blocks of code.

Exercises

1. Using the broadcast and receive blocks, create a project that shows two sprites
having a conversation with each other.

2. Using the broadcast and receive blocks, create a project that switches backdrops.
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CHAPTER 12

Create Your Own Blocks

Congratulations. You have reached the last chapter of this book. You've created a lot of scripts, and we’ve
discussed several ways to make them more efficient. In this chapter, you'll learn another: creating custom
blocks. The best way to illustrate the power of custom blocks is with an example.

Suppose you want a sprite to jump up and down. That’s easy, right? You snap together a sequence
of blocks, as shown in Figure 12-1. Now suppose you want several sprites to jump in your project or you
frequently write scripts with jumping sprites. Every time, you'd need to go back and forth between categories
in the block palette to drag out and snap together these three blocks. Or instead, you could create a custom
block called Jump (see Figure 12-2) that represents and already includes these three blocks. Save this custom
block in the backpack, and then every time you need a sprite to jump, you just snap this one custom block
into your script (see Figure 12-3) instead of the three-block sequence.

I =1 » - [ .
Oetcaoneth — = Senlizmer;

change y by

Figure 12-1. Jump script

Figure 12-2. Custom Jump block

Figure 12-3. Script with custom block
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Not only do custom blocks make creating scripts more efficient and faster, but they also make
troubleshooting your scripts easier. Because the script is broken down into parts, you can more easily track
down and isolate problem areas.

Custom blocks are an example of what high-level languages call procedures or functions, which are
subprograms you can use in other programs. Instead of creating a certain sequence of code every time you
need it, you just create it one time by writing a procedure, then call the procedure repeatedly from many
other programs. Next, I will show you how to create and use your own custom blocks. After that, you can try
out some example scripts that show you different types of custom blocks in action.

Make a Block

To make a custom block, you first create the block itself, and then you define the actions it will perform. To
create the block, go to the More Blocks category of the block palette (see Figure 12-4) and click the Make a
Block button (see Figure 12-5).

Make a Block

Add an Extension

Figure 12-4. The More Blocks category

Make a Block

Figure 12-5. Click Make a Block to begin creating a custom block
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The New Block window opens (see Figure 12-6) where you can type a name for the custom block, such
as Jump, and select any additional options that you require (see Figure 12-7). Click Options to view your

Jump Jump

choices. The choices are a number input field , a string input field ,0r a

Jump Jump CMETTD times

Boolean input field , as well as a descriptive label, as in
For example, Figure 12-8 creates a custom block called Jump with a number input. The input is given a
name, which you can use when instructing other blocks in the custom block’s definition script how to use
the input. By default, the number input is called number. You can always modify the name of the input,
whether it is a number, string, or Boolean input. If you change your mind about needing an input option and
label, you can delete it by selecting the specified field in the define block and clicking the small x in the black
circle above the specified field that you want to delete. Once you're done, click the OK button to create the
custom block.

New Block

» Options

OK Cancel

Figure 12-6. The New Block window

New Block

v Options
Add number input &H
Add string input: ==
Add boolean input: 54
Add label text: text

™ Run without screen refresh

0K Cancel

Figure 12-7. Options available for custom blocks
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New Block

o
Jump

v Options
Add number input:

Add string input:
Add boolean input:
Add label text

™ Run without screen refresh

OK Cancel

‘10

text

Figure 12-8. Creating a block named Jump with a number input

After you create a custom block, it shows up as a stack type block in the More Blocks category below the
Make a Block button (see Figure 12-9). You use this custom block in your scripts. Because it’s a stack type
block, you can snap other blocks above and below it. In addition, Scratch creates a new hat block and places
it in the scripts area (see Figure 12-10). You'll use this hat block to define the actions the custom block will

perform.

Scripts Costumes Sounds

I Motion I Events

I Looks I Control

I sSound I Sensing

I Pen I Operators

J Data More Blocks
Make a Block

Add an Extension

Figure 12-9. A new custom block in the block palette
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define Jump

Figure 12-10. The define block for the new custom block

Remember, making a custom block consists of two parts. First, you create the block, and then you define
itin the scripts area. To define a custom block, snap code blocks to the hat block in the order you want the
custom block to execute them when it’s activated. For example, drag the three blocks for the jumping script

define Jump
and snap them below the block, as shown in Figure 12-11. If you want to use this custom
block in other projects, be sure to save your definition script in the backpack. To save your custom block in
the backpack, just click below the scripts area and open the backpack by clicking the triangle-shaped icon.
Drag and drop the definition script into the backpack. If you want to use this custom block in another
project, just drag the definition script from the backpack and drop it in the scripts area. If you click the More
Blocks category, you will see the custom block there.

Figure 12-11. Custom block defined

Summarizing, you will have two scripts in the scripts area, the definition script (see Figure 12-11) that
defines the custom block and the main script that uses the custom block (see Figure 12-3). If the custom
block is defined with any input field, then these inputs are passed from the main script in to the definition
script.

Let’s create some example projects next.

Examples

In the following examples, you will create custom blocks, some with input options and some without, and
then put them to work. Remember, you always need have the script that defines the block and the actual
script(s) that use the custom block together in the same scripts area.
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Example 12-1: Jump

In this example, you'll create a single block of code that makes the sprite jump. First, as discussed in the
previous section, go to the More Blocks category of the block palette and click Make a Block to create a new

define Jump

block called Jump. The block appears in the scripts area.

define Jump

Script 12-1. Define Jump

define Jump

Define the Jump block, by snapping the three blocks shown in Script 12-1 to the
block. The first of the three adds 30 to the current Y coordinate of the sprite to raise its position. The next
block pauses the script for 0.5 seconds. The last block of code subtracts 30 from the current Y coordinate of
the sprite to lower its position.

So, when you use the block in a script, it makes the sprite move up and then back down.
Table 12-1 lists the blocks and describes the actions used in this example.

Table 12-1. Code Blocks in Define Jump

Blocks Actions

The hat block that defines the block called Jump.

define Jump

change y by m 1;;1(()1 (?;) nt::t ;he current Y coordinate of the sprite and move it to that new Y

The script waits 0.5 seconds. No actions are performed for 0.5 seconds.

Subtract 30 from the current Y coordinate of the sprite and move it to that
new Y coordinate.
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Now that the new m block is defined, you are ready to use it in a script.

when  dicked

go to x:@v:@

Script 12-2. Jump
Script 12-2 starts running when the user clicks the green flag. The next block of code moves the sprite to
the center of the stage. The last block of code makes the sprite move up and back down. Notice that creating

your own blocks makes the script shorter. By creating the block, you condensed three blocks of code to
just one.
Table 12-2 lists the blocks and describes the actions used in this example.

Table 12-2. Code Blocks in Jump

Blocks Actions

Clicking the green flag activates the script. The green flag is the trigger to start
the script running.

when chicked
go to x: 0 - o Move the sprite to coordinates (X = 0, Y = 0), which is the middle of the stage.

Execute the Jump block and make the sprite move up and back down.

Example 12-2: Jump Number Input

This example builds on the previous example by creating a new block and adding a number input field to
it. When run, this project asks the user how many times the sprite should jump. The sprite then jumps the
requested number of times.
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define Jump loop times

hide variable number
set number to fY

I'*Itloop.
say loop - loop -

1]
change y by ED

.
’

change y by EEID
’__ — -

change number

=

Script 12-3. Define Jump number input

Before defining the new block (Script 12-3), you need to create a new block called Jump and you need to add a
number input (loop) and a text label (fimes) to it. You also need to create a variable called number. You don’t need
to create the custom block from scratch. You can modify the previous custom block from Example 12-1. Just right-
click the custom block in the More Blocks category and select edit to open the Edit Block window (see Figure 12-12)
Select Options, click the number input icon to add the number input field. Click the OK button to finish.

i Edit Block
o
Jump m times
v Options
Add number input: (=)
Add string input: [
Add boolean input: &
Add label text: text

™ Run without screen refresh

OK Cancel

Figure 12-12. Jump number input
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After you have created this new block, you'll need to define it. The first block after the define block
hides the reporter window of the variable called number from the stage. The next block assigns the value 1

o e

to the number variable. Next, there is a - block, which you want to repeat the number of

times specified in the main program and passed to the block via its input. To specify this,

define Jump loop times

into the input field of the

“ block. The “ block then repeats the sequence of actions within it the

amount of times that is passed into the @ block from the script that contains the custom block. The first
block in the sequence is a combination block, which is created by embedding a number of blocks within
each other. This block creates a speech bubble and displays the result of this

loop - loop - number
equation . Take note that the inner subtraction operator

loop - number

block is executed first. Also note that through each repeat of the sequence of

actions, the value of the number input m stays the same, but the value of the variable changes.
This will make the sprite count up. The next block adds 30 to the current Y coordinate of the sprite and
moves the sprite to that new position. The next block pauses the script for 0.5 seconds. The next block
subtracts 30 from the current Y coordinate of the sprite and moves the sprite to that new position. The last
two blocks pause the script for 0.5 seconds and add 1 to the current value of the number variable.

Table 12-3 lists the blocks and describes the actions used in this example.

Table 12-3. Code Blocks in Define Jump Number Input

Blocks Actions

The hat block that defines the block called Jump times.

define Jump loop times

Hide the specified variable’s (number) monitor from the stage
area.

Set the current value of the number variable to 1.

Repeat the actions represented by the blocks within this block a
certain number of times.

(continued)

309



CHAPTER 12 CREATE YOUR OWN BLOCKS

Table 12-3. (continued)

Blocks

Actions

55 Ly SE

The block that represents the inputted number.
The sprite gets a speech bubble and displays the specified text.

Subtract one value from another and report the result.

The block that represents the inputted number.

Subtract one value from another and report the result.

The block that represents the inputted number.

Hold and report the current value of the number variable.

Add 30 to the current value of the Y coordinate and move the
sprite to that new Y coordinate.

The script waits 0.5 seconds. No actions are performed for 0.5
seconds.

Subtract 30 to the current value of the Y coordinate and move the
sprite to that new Y coordinate.

The script waits 0.5 seconds. No actions are performed for 0.5
seconds.

Add 1 to the current value of the number variable.

Now that you have defined the new block, it’s time to create a script that uses the new block.

Script 12-4 starts running when the user clicks the green flag. The next block of code moves the sprite to
the center of the stage. The next block creates a speech bubble that displays the text How many times do you
want me to jump up and down?, opens a user input field, and waits for the user’s input. The next block
creates a speech bubble for 2 seconds and displays OK, I will jump up and down, the value of the user input

held in m, and times. The last block calls up the custom block and passes the

value in to it. The custom block holds the value from -“"“" in @ and uses it to instruct

the sprite to jump the number of times that the user requested.
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when dicked

go to x:@y:o

P2 How many times do you want me to jump up and down? [ET T B S
CEIVAS 1 8 Ok. I will jump up and down BT LTt m for 9 secs

Jump ' answer times
= 1"8 You can snap blocks below or above the custom hlockm

Script 12-4. Jump number input

You know now how to create a custom block with a number input. Do you remember the backpack? You

define Jump loop times

can drag and drop the
use it in other projects.
Table 12-4 lists the blocks and describes the actions used in this example.

block’s definition script into the backpack and

Table 12-4. Code Blocks in Jump Number Input

Blocks Actions
Clicking the green flag
i dicked activates the script. The

green flag is the trigger to
start the script running.

Move the sprite to
t 1 :
WD ENK 0 o 0 coordinates (X=0,Y=0),

which is the middle of the
stage.

The sprite gets a speech
bubble that displays How
many times do you want me
to jump up and down?, opens
a user input field, and waits
for user input.

m The sprite gets a speech
bubble that displays the
specified text or value for 2
seconds.

aok, I will jump up and down [_’ Join the two values that have
been specified in the block
and report the result.

FT= '8 How many times do you want me to jump up and down? ETT BEES

(continued)
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Table 12-4. (continued)

Blocks Actions

P Join the two values that have
been specified in the block

and report the result.

Hold and report the current
user input value.

 answer |

m Execute the Jump times
block and make the sprite
jump the specified number
of times.

Hold and report the current
user input value.

You can snap blocks below or above the custom blocigm The sprite gets a speech
bubble that displays You

can snap blocks below or
above the custom block for 2
seconds.

Example 12-3: Rotate Number Input

The cat has had enough jumping. Instead, take it for a spin with a custom block that makes the sprite rotate
anumber of degrees that is specified by the user. This is another example that shows how creating a custom
block with a number input can reduce many blocks of code to just one custom block. As before, the first step
is to create the new block; this time, call it Rotate, name the number input amount, and add degrees back
and forth. as the label.

define Rotate amount degrees back and forth.

peat €1
turn (X | amount 7 €0 degrees

turn ) | amount / €Y degrees

Script 12-5. Define Rotate number input
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define Rotate amount degrees back and forth.

Underneath the § block (Script 12-5),

10

snap two —ar—ﬂd blocks, one beneath another, setting each to repeat the sequence of actions within
it 10 times. The first block within the first of these repeat blocks is a combination block that rotates the sprite
clockwise a certain number of degrees, which is determined by the embedded operator block that divides

m by 10. The last block within the first loop pauses the script for 0.5 seconds. The sequence of

repeat €19

actions in the second —ar—ﬂd block is almost identical; the only difference is it rotates the sprite

Rotate . degrees back and forth.
counterclockwise. Now the block is defined to rotate the sprite

clockwise a certain number of degrees, and then counterclockwise back to its original position.
Table 12-5 lists the blocks and describes the actions used in this example.

Table 12-5. Code Blocks in Define Rotate Number Input

Blocks Actions

The hat block that defines the block
called Rotate degrees back and forth.

define Rotate amount degrees back and forth.

Repeat the actions represented by the
blocks within this block ten times.

Turn the sprite clockwise a specified
number of degrees.

Divide one value by another and report
the result.

The block that represents the
inputted amount.

The script waits 0.5 seconds. No actions
are performed for 0.5 seconds.

Repeat the actions represented by the
blocks within this block ten times.

(continued)
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Table 12-5. (continued)

Block Actions

Turn the sprite counterclockwise a
turn degrees
specified number of degrees.

Divide one value by another and report

the result.
m The block that represents the inputted
amount.
walt m“ The script waits 0.5 seconds. No actions

are performed for 0.5 seconds.

Let’s create a script that uses this new custom block that makes the sprite rotate back and forth.

Script 12-6 activates when the user clicks the green flag. The next three blocks of code, make the sprite
face to the right, move the sprite to the center of the stage, and set its rotation style to all around. The next
block creates a speech bubble that displays the text How many degrees do you want me to rotate back and
Jforth?, opens a user input field, and waits for the user’s input. The next block creates a speech bubble for 2
seconds and displays OK, I will rotate, the value of the user input, and the text degrees back and forth.. The

last block calls the new custom block and passes it the value in to instruct the sprite to rotate
back and forth the amount of degrees requested by the user.

point in direction IR

go to x:owo

set rotation style all around

FT="3 How many degrees do you want me to rotate back and forth?

EEAVAR T8 Ok. I will rotate EST LTI FY B degrees back and forth. R &4 9 secs

Rotate | answer degrees back and forth.

Script 12-6. Rotate number input

314



CHAPTER 12 I CREATE YOUR OWN BLOCKS

Table 12-6 lists the blocks and describes the actions used in this example.

Table 12-6. Code Blocks in Rotate Number Input

Blocks Actions

Clicking the green flag
activates the script. The
green flag is the trigger to
start the script running.

y
i

point in direction €39 Point the direction of the
sprite to the right.
Move the sprite to coordinates
to x: 3
go 0v:0 (X=0,Y =0), which is the
middle of the stage.

sut fotation style afl arousd Set the rotation style of the
sprite, so it can rotate all

around its axis.

How many degrees do you want me to rotate back and forth"‘m The sprite gets a speech
bubble that displays How

many degrees do you want
me to rotate back and forth?,
opens a user input field, and

waits for user input.
The sprite gets a speech
say for e SeCs
bubble that displays the

specified text or value for 2
seconds.

a Ok. I will rotate | J) Join the two values that have
been specified in the block

and report the result.

ﬁ[ degrees back and forth. ) Join the two values that have
been specified in the block

and report the result.

Hold and report the current
user input value.

Rotate @ deg bk aadigoa Execute the Rotate degrees
back and forth block and

make the sprite rotate a
specified number of degrees
back and forth.

Hold and report the current
user input value.
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Example 12-4: Jump String Input

Creating and using a custom block with a string input is just as easy as adding one with a number input.
In this example, the user is asked whether the sprite should jump. Depending whether the user answers,
the sprite will jump or not. Start by creating the new custom block called Jump?. Add a string input by
clicking the appropriate button in the Options area. You can keep the default name of stringl for the input
(see Figure 12-13).

Edit Block
[ (]
» Options
OK Cancel

Figure 12-13. Jump string input

define Jump? stringl

After you click the OK button to create the custom block, the block
should appear in the scripts area. Now snap the blocks shown in Script 12-7 to it to define your new block.

define Jump? stringl

say NI for €) secs
3

change y by @

wait @) secs

change y by &I
g

EEAVE Ok, I won'tjump! BT e SeCs

Script 12-7. Define Jump string input
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The first block in the definition is an If/Then/Else conditional statement that first evaluates whether the

user input is equal to the string yes. To set up this conditional statement, drag the -s Bt block, which will

define Jump? stringl

hold the user input passed into it. From the block, drop in at the left field of the

Il - IZE block, and enter yes in the right field. Notice that there will still be a copy of -s k¥ in the

e \_:- L
Y t

H

define Jump? stringl [ J-:r—;

block. Finally, embed the whole thing in the —..:—J block. If the
condition evaluates true, then Scratch executes the sequence of blocks in the Then section. The first block
creates a speech bubble for 2 seconds and displays OK, I'll jump!. The next block adds 30 to the current Y
coordinate of the sprite and moves the sprite to that position. The third block pauses the script for 0.5 seconds.
The last block in the sequence subtracts 30 from the current Y coordinate of the sprite and moves the sprite to
that position. If the condition evaluates to false (the user input something other than yes), Scratch skips to the
block in the Else section and creates a speech bubble for 2 seconds that displays OK, I won't jump!.

Table 12-7 lists the blocks and describes the actions used in this example.

’
g

Table 12-7. Code Blocks in Jump Define String Input

Blocks Actions

The hat block that defines the block called Jump?.

define Jump? stringl

Check if the condition is true. If the condition is true, execute the
actions within it, before the word else. If the condition is false,
execute the actions after the word else within the block.

. = If the value on the left side is equal to yes, then this condition is
true; otherwise, the condition is false.
The block that represents the user input (string).
Ok, I'll jump ' Rk 2] The sprite gets a speech bubble that displays OK, I'll jump! for 2
' seconds.
change y by Add 30 to the current value of the Y coordinate and move the

sprite to that new Y coordinate.

The script waits 0.5 seconds. No actions are performed for 0.5 seconds.

change y by Subtract 30 to the current value of the Y coordinate and move the
sprite to that new Y coordinate.

S O Twon'tiump! g 2 Bo@  The sprite gets a speech bubble that displays OK, I won't jump! for
2 seconds.
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With the custom block defined, you can use it in a script.

Script 12-8 starts running when the user clicks the green flag. The next two blocks move the sprite to the
middle of the stage and make it face to the right. The next block creates a speech bubble that displays the text
Do you want me to jump? Enter yes or no, opens a user input field, and waits for the user’s input. The next

block calls the custom block by passing the user input held in toit.

when dicked

go to x: 07: @
point in direction €3

F*= 8 Do you want me to jump? Enter yes or no m

Jump? | answer

Script 12-8. Jump string input

Table 12-8 lists the blocks and describes the actions used in this example.

Table 12-8. Code Blocks in Jump String Input

Blocks Actions

Clicking the green flag activates the
script. The green flag is the trigger to start
the script running.

;
E

Move the sprite to coordinates (X =0
go to x: C’ 2 ‘:’ ¢
¥ Y = 0), which is the middle of the stage.

int in direct Point the direction of the sprite to the
right.

The sprite gets a speech bubble that
displays Do you want me to jump? Enter
yes or no, opens a user input field, and
waits for user input.

P "3 Do you want me to jump? Enter yes orno [E i R.C .}

Jump? i Execute the Jump? block and make the
sprite jump if the condition is true.

Hold and report the current user
input value.

i} ]!
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Example 12-5: Jump Boolean Input

The last option to try is Boolean input for a custom block. Create a custom block called test and add a
Boolean input to it. You can use the default name of boolean1 for the value passed into the block
(see Figure 12-14).

Edit Block
(x)
test
» Options
OK Cancel

Figure 12-14. Boolean input test

define test booleanl

Click OK to create the custom block and add the hat block to the scripts
area.
To define your new custom block, snap together the blocks of code shown in Script 12-9. The first block
r—
is an __,.__J block that receives the result of a condition that is passed into it from the main

script. Currently, the result of this condition is represented by the mise? block. The result is a value

define test booleanl

that is either true or false. Simply drag this block from the

. . boolean1 N .
in the If/Then conditional statement. If sie¥ is true, then Scratch performs the sequence of actions

within the repeat block. First, it creates a speech bubble that displays OK, I'll jump. for 2 seconds. The next
blocks add 30 to the current Y coordinate of the sprite to move it to the new position, pause the script for 0.5
seconds, and subtract 30 from the current Y coordinate of the sprite to move it to that new position. If the
condition is false, nothing happens.

block and drop it
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define test booleani

change y by &

Script 12-9. Define Jump Boolean input

Table 12-9 lists the blocks and describes the actions used in this example.

Table 12-9. Code Blocks in Define Jump Boolean Input

Actions

The hat block that defines the block called test.

Check if the condition is true. If the condition is true, execute
the actions within it. If the condition is false, skip to the next
block.

The block that represents the Boolean condition.

The sprite gets a speech bubble that displays OK, I'll jump. for 2
seconds.

Add 30 to the current value of the Y coordinate and move the
sprite to that new Y coordinate.

The script waits 0.5 seconds. No actions are performed for 0.5
seconds.

change y by CEN Subtract 30 to the current value of the Y coordinate and move
the sprite to that new Y coordinate.

w
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Let’s use the newly define custom block in a script.

Script 12-10 starts running when the user clicks the green flag. The next two blocks move the sprite to
the middle of the stage and make the sprite face to the right. The next block creates a speech bubble that
displays the text Do you want me to jump? Enter yes or no, opens a user input field, and waits for the user’s
input. The next block passes the result of the condition (true or false) to the custom block. The custom block
executes the actions defined for it if the condition is true. If the condition is false, nothing happens and the
script ends.

when clicked

go to x:@v:@

FT= "3 Do you want me to jump? Enter yes or no L IR 5113

Script 12-10. Jump Boolean input

Save this custom block in the backpack if you want to use it later in other future projects.
Table 12-10 lists the blocks and describes the actions used in this example.

Table 12-10. Code Blocks in Jump Boolean Input

Actions

Clicking the green flag activates the
script. The green flag is the trigger to
start the script running.

Al
i

Move the sprite to coordinates (X=0,Y
t 3 2 ’
e e 0 y 0 =0), which is the middle of the stage.
point in direction 39 Point the direction of the sprite to the
right.

Do you want me to jump? Enter yes or no The sprite gets a speech bubble that
displays Do you want me to jump? Enter

yes or no, opens a user input field, and
waits for user input.

Execute the test block and test if the
condition is true. If the condition is
true, execute the actions defined in the
custom block.

If the value on the left side is equal
to yes, then this condition is true;
otherwise, the condition is false.

]
<
m
W

Hold and report the current user input
value.
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Summary

Well done. You now know how to create custom blocks in Scratch. Custom blocks are handy, because you
can save them in the backpack and reuse them in other projects. Not only do they streamline your scripts
by condensing multiple blocks into a single block, they also save you time by enabling you to quickly add
frequently used sequences as a single block. After successfully running the scripts in this chapter’s examples,
and understanding how they work, you can modify the scripts in the examples and create your own project.

This chapter also marks the end of your Scratch lessons, but don’t let it stop you from learning. Keep
practicing and creating your own projects.

Whether you want to continue with other computer programming languages or your interests lie
somewhere else, learning Scratch was worth it. Besides learning about how to program a computer, you
learned a new way of thinking when it comes to problem solving. You learned how to break down a larger
problem and solve it in small parts. You also learned how to solve problem sequentially.

Congratulations, and have fun creating Scratch projects.

Exercises

1. Create a new block that makes the sprite face left and right. Create a script and
use this new block.

2. Create a new block that makes the sprite move along the stage and change
costumes while moving. Create a script and use this new block.
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Answers

This chapter has all the answers to the chapter exercises. Remember, usually there’s more than one way to
produce the same result. So your script doesn’t have to look exactly the same as the ones in this chapter.
What'’s important is that it produces the same result. Scripts may be different but produce the same result
because there are many ways to produce the same result. For example, there are many ways to make the
sprite move. Remember that you can create a very long script, but you can also use repeat blocks to make the
script shorter and more efficient. Loops, variables, lists, and custom blocks all help you create a shorter and
more efficient script.

Chapter 3: Make the Cat Move

Exercise 1

Script 13-1. Move

This script moves the sprite to three different positions, (0, 0), (100, 100), and (-50, -100). It starts running

when the user presses the space bar. The next block of code moves the sprite to the position with coordinates
go to x: y:

(0, 0). The next block pauses the script for 1 second. The block moves the

sprite to the position with coordinates (100, 100). The next block pauses the sprite for 1 second again. The

last block moves the sprite to the position with coordinates (-50, -100).
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Table 13-1 lists the blocks and describes the actions used in this example.

Table 13-1. Code Blocks in Move

Blocks Actions
Pressing the space bar activates the script. The space bar is the
when space key pressed trigger to start the script running.
a0 i5 (0] vi o Move the sprite to the position where X=0and Y =0.
The script waits 1 second. No actions are performed for 1 second.
go to x: y: Move the sprite to the position where X = 100 and Y = 100.

The script waits 1 second. No actions are performed for 1 second.

Move the sprite to the position where X = -50 and Y = -100.

Exercise 2

when clicked
point in direction Cli}d

go to x:@v:o

Script 13-2. Rotate
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This script rotates the sprite 360 degrees on its axis. The script starts running when the user clicks the green

flag. The next block makes the sprite face to the right. The block moves the sprite to

the center of the stage where the coordinates are (0, 0). The next block sets the rotation style of the sprite to

all around. This means that the sprite will be able to rotate 360 degrees. Next the block
repeats the sequence of actions within it, 10 times. The first block in that sequence rotates the sprite 36
degrees clockwise. The next block within it block pauses the script for 1 second.

Table 13-2 lists the blocks and describes the actions used in this example.

Table 13-2. Code Blocks in Rotate

Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

w
Eo
o
2
»

point in direction m Make the sprite face to the right.

go to x: 0 vi 0 Move the sprite to the position where X=0and Y =0.

s e . g Set the rotation style of the sprite, so it can rotate all around its axis.

Repeat the actions represented by the blocks within this block
ten times.

Turn the sprite clockwise 36 degrees.

wait €9 secs The script waits 1 second. No actions are performed for 1 second.
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Chapter 4: Make the Cat Draw

Exercise 1

point in direction %9
go to x: &) v: €D

set pen color to

change pen size by 9

move m steps

»
turn ) degrees
| wait @) secs

-

Script 13-3. Pentagon

This script draws a pentagon on the stage. It starts running when the user clicks the green flag. The second

block clears the stage by removing all marks made by the pen or stamp. The m block makes the sprite
disappear from the stage. The next two blocks make the sprite face to the right, and then move it to position
(-50, -50). The next block sets the pen color to blue and the block of code after that changes the pen size to 3,

pen down
meaning that the width of the line the pen makes is 3 pixels wide. The block means that the

pen is on the stage and ready to start drawing. The block repeats the sequence of actions
within it 5 times: move the sprite 100 pixels in the direction that it’s facing, turn the sprite 72 degrees

counterclockwise and pause the script for 0.5 seconds. The last block after the loop is M, which
indicates the pen is done drawing. If the sprite moves after this block, the pen will not draw a trail.
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Table 13-3 lists the blocks and describes the actions used in this example.

Table 13-3. Code Blocks in Pentagon

Blocks

Actions

point in direction

go to x: &) y: €D

set pen color to

change pen size by 9

:
g
3

nr)d

8
é

Clicking the green flag activates the script. The green flag is the trigger
to start the script running.

Remove all marks previously made by the pen or stamp.

Make the sprite disappear from the stage.

Make the sprite face to the right.

Move the sprite to the position where X = -50 and Y = -50.

Set the pen color to blue.

Change the pen size to 3.

The pen is on the stage and is ready to draw.

Repeat the actions represented by the blocks within this block five
times.

Move the sprite 100 pixels in the direction that it’s facing.

Turn the sprite counterclockwise 72 degrees.

The script waits 0.5 seconds. No actions are performed for 0.5 seconds.

The pen is off the stage and cannot draw.
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Exercise 2

point in direction €19
PR - 200 2L - 150
set pen color to

change pen size bya

change pen color bvm
L]

L]
move @ steps
— _r ¥

Script 13-4. Three squares

This script draws three squares of equal size but different colors side by side on the stage. It starts running
when the user clicks the green flag. The next block clears the stage by removing all marks made by the pen or
stamp. The third block makes the sprite disappear from the stage, and the fourth makes the sprite face to the
right. The next block moves the sprite to position (-200, -150). The next two blocks set the pen color to blue,

and then change the pen size to 3. Nextis a block that repeats the sequence of actions within

it 3 times. The first block within it is a s block, which then repeats the sequence of actions
within it 4 times: the sequence of blocks within the inner loop puts the pen on the stage so it’s ready to draw,
moves the sprite 100 pixels in the direction that it’s facing, turns the sprite 90 degrees counterclockwise, and
pauses the script for 0.5 seconds. After this loop repeats 4 times, the outer loop continues to the next block in
its sequence, which changes the pen color by 30. The subsequent two blocks lift the pen from the stage and
move the sprite 150 pixels in the direction that it’s facing. Then the entire outer loop repeats twice more.

328



CHAPTER 13 = ANSWERS

Table 13-4 lists the blocks and describes the actions used in this example.

Table 13-4. Code Blocks in Three Squares

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

Make the sprite disappear from the stage.

ae Make the sprite face to the right.

m Remove all marks previously made by the pen or stamp.

Move the sprite to the position where X = -200 and Y = -150.

go to x: EI) y:

e Set the pen color to blue.

change pen size by &) Change the pen size to 3.

three times.

E Repeat the actions represented by the blocks within this block

Repeat the actions represented by the blocks within this block four
times.

The pen is on the stage and is ready to draw.

Move the sprite 100 pixels in the direction that it’s facing.

Turn the sprite counterclockwise 90 degrees.

The script waits 0.5 seconds. No actions are performed for 0.5
seconds.

Set the pen color to 30.

The pen is off the stage and cannot draw.

e @ steps Move the sprite 150 pixels in the direction that it’s facing.
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Chapter 5: The Playful Cat

Exercise 1

when space key pressed
go to x: @ v: (D

point in direction EI'%9
set rotation style left-right

next costume
bt

Script 13-5. Change custom

This script makes the sprite move across the stage back and forth while changing costumes. This gives the
illusion as if the sprite is walking. The script starts running when the user presses the space bar. The next
block of code moves the sprite to the center of the stage, which is at coordinates (0, 0). The next block of code

makes the sprite face to the right. The next block sets the rotation style to left-right. The
block repeats the sequence of actions within it forever until the script is manually stopped. The first three
blocks in the sequence move the sprite 10 pixels in the direction that it’s facing, change the sprite to the next
costume, and then pause the script for 0.2 seconds. The last block in the sequence instructs the sprite that if
it should reach any edge of the stage, it should bounce and travel in the opposite direction.

Table 13-5 lists the blocks and describes the actions used in this example.
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Table 13-5. Code Blocks in Change Custom

Blocks

Actions

when space key pressed
go to x: @ yv: ®
point in direction

set rotation style left-right

:
L]
§
3

next costume

if on edge, bounce

Pressing the space bar activates the script. The space bar is the
trigger to start the script running.

Move the sprite to the position where X=0and Y =0.
Make the sprite face to the right.
Set the rotation style of the sprite, so it can only turn left or right.

The actions within the forever block is repeated forever, or until
the script is stopped manually.

Move the sprite 10 pixels in the direction that it’s facing.

Change the sprite to the next costume in the costumes tab.

The script waits 0.2 seconds. No actions are performed for
0.2 seconds.

If the sprite reaches the edge of the stage, bounce in the opposite
direction.

wait m secs
Exercise 2

dear graphic effects

clear graphic effects

Script 13-6. Brightness effect

331



CHAPTER 13 © ANSWERS

The script applies the brightness effect to the sprite, causing it to get brighter. Next, the script applies the
ghost effect, causing the sprite to disappear completely from the stage. At the end, the sprite reappears on
the stage.

The script starts running when the user clicks the green flag. The second block resets all previous

the stage, which is at (0, 0). The = “ block then repeats the sequence of actions within it 25

times. The first block in the sequence changes the brightness of the sprite by 3, then pauses 0.5 seconds.
Each time through the loop, the sprite gets brighter. After 25 repeats, the action moves to the next block in

up-lt

the script, which is also a == “ block, this time that repeats the sequence of actions within it 10
times. The sequence changes the ghost effect of the sprite by 10, and then pauses the script by 0.5 seconds.
Each time through this loop, the sprite disappears more. After the last repeat completes, the final block of
this script resets all previous graphic effects and returns the sprite to its original state.

Table 13-6 lists the blocks and describes the actions used in this example.

Table 13-6. Code Blocks in Brightness Effect

Blocks Actions
Clicking the green flag activates the script. The green flag is
the trigger to start the script running.

Reset all graphic effects on the sprite. It will return the
sprite to its original state before any graphic effects were
applied to it.

Move the sprite to the position where X=0and Y = 0.

Repeat the actions represented by the blocks within this
block twenty five times.

change brightness  effect by © Change the brightness of the sprite by the amount of 3.

The script waits 0.5 second. No actions are performed for
0.5 second.

Repeat the actions represented by the blocks within this
block ten times.

Change the ghost effect of the sprite by the amount of 10.

The script waits 0.5 second. No actions are performed for

0.5 second.

Reset all graphic effects on the sprite. It will return the
sprite to its original state before any graphic effects were
applied to it.
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Chapter 6: The Noisy Cat

Exercise 1

when chicked

set volume to L) 9%

play sound bird

3

change volume by m
=y

Script 13-7. Bird sound

The script plays the bird sound but decreases the volume each time until the volume is all the way down and
you can’t hear the sound anymore.

Before creating the script, you need to select the bird sound from the Scratch library.

The script starts running when the user clicks the green flag. The next block turns the volume all the

way up. The block executes the sequence of actions within it 10 times: it plays the bird
sound, and then decreases the volume by 10%.
Table 13-7 lists the blocks and describes the actions used in this example.

Table 13-7. Code Blocks in Bird Sound

Actions

Clicking the green flag activates the script. The green flag is the trigger
to start the script running.

w
go
o
23
»

set volume to ETT) %o Turn the volume all the way up.

Repeat the actions represented by the blocks within this block ten times.

Play the sound bird.

play sound bird

mt@
=,

change volume by &) Decrease the volume by 10%.
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Exercise 2

when dicked

set volume to @) %
set instrument to §§9
play note @ for m beats
play note @ for m beats
play note @ for m beats

set instrument to @

play note @ for m beats
play note @ for m beats
play note @ for m beats

Script 13-8. Music instruments

The script selects the piano as the instrument, plays the notes, C, D, and E before pausing, and then
plays E, D, and C.

The script starts running when the user clicks the green flag. The next block sets the volume to 100%.
The next block selects the piano as the instrument to be played. The next three blocks play the notes, C, D,
and E in sequence for 0.5 beats each. The next block pauses the script for 0.2 seconds. The next three blocks
play the notes, E, D, and C in sequence, each for 0.5 seconds.

Table 13-8 lists the blocks and describes the actions used in this example.

Table 13-8. Code Blocks in Music Instruments

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

set volume to LI % Turn the volume all the way up.

ot Tistraemant o B Select piano as instrument.

play note 139 for () beats Play note middle C for 0.5 beats.

play note CF39 for CX) beats Play note D for 0.5 beats.

(continued)
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Table 13-8. (continued)

Blocks Actions
play note (I3 for (F) beats Play note E for 0.5 beats.
Select cello as instrument.
wait CF) secs The script waits 0.2 second. No actions are performed for 0.2
second.
play note (39 for (F) beats Play note E for 0.5 beats.
play note (339 for CX) beats Play note D for 0.5 beats.
play note {13 for ) beats Play note middle C for 0.5 beats.

Chapter 7: Advanced Concepts

Exercise 1

EE ] What is the result of 10+3-4*27 ERE IR
D+ O-0*'0 _then

E="8 The answer is correct. You are a genius! §{1; 9 secs

E="8 ‘Wrong answer BT 9 secs

Script 13-9. Math test

The script asks the user to solve an equation, and then displays a different speech bubble depending on
whether the user’s answer is correct or not.

The script starts running when the user clicks the green flag. The second block of code creates a speech
bubble that displays What is the result of 10 + 3 - 4 * 22, opens a user input field, and waits for the user’s
input. The next block is an If/The/Else conditional statement that evaluates an embedded condition. The

condition tests whether the user’s input, which is held in m, is equal to the result of the equation, 10 +
3 -4*2.If the condition is true, the block in the Then portion is executed, which creates a speech bubble
that displays The answer is correct. You are a genius! for 2 seconds. If the condition is false, the block in the
Else portion is executed, which creates a speech bubble that displays Wrong answer for 2 seconds.
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Table 13-9 lists the blocks and describes the actions used in this example.

Table 13-9. Code Blocks in Math Test

Blocks

Actions

when  dicked

what is the result of 10+3-4%2?

|

I.ﬁ

The answer is correct. You are a genius!

]ﬂﬂ' :

say EIOFTIENY for € secs

Clicking the green flag activates the
script. The green flag is the trigger to start
the script running.

The sprite gets a speech bubble that
displays What is the result of 10+ 3 -4 *
2?, opens user input field, and waits for
user input.

Check if the condition is true. If the
condition is true, execute the actions
within it, before the word else. If the
condition is false, execute the actions
after the word else within the block.

If the value on the left side is equal
to the value on the right side, then
this condition is true; otherwise, the
condition is false.

Hold and report the current user input
value.

Add two values and report the result.

Subtract one value from another and
report the result.

Multiply two values and report the result.

The sprite gets a speech bubble that
displays The answer is correct. You are a
genius! for 2 seconds.

The sprite gets a speech bubble that
displays Wrong answer for 2 seconds.
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Exercise 2

join FEZE €8) / © for © secs

Script 13-10. Math lesson

This script displays four equations paired with their results for 2 seconds each. It script starts running when
the user clicks the green flag. The second block of code creates a speech bubble for the sprite that displays
2 + 3 =5followed by the result of the equation 2 + 3 for 2 seconds. The third block of code creates a speech
bubble that displays the text is 10 - 7 = 3 followed by the result of the equation 10 - 7 for 2 seconds. The third
block of code creates a speech bubble that displays 13 * 4 = 52 followed by the result of the equation 13 * 4 for
2 seconds. The last block of code creates a speech bubble that displays 13 / 4 = 3.25 followed by the result of
the equation 13 / 4 for 2 seconds.

Table 13-10 lists the blocks and describes the actions used in this example.

Table 13-10. Code Blocks in Math Lesson

Blocks Actions

Clicking the green flag activates the script. The green flag is the trigger to

e icked start the script running.

say - for @) secs The sprite gets a speech bubble that displays the specified text or value for
2 seconds.

iy 2+3 =] | Join the two values or that have been specified in the block and report the
result.

0+0 Add two values (2 + 3) and report the result.

m The sprite gets a speech bubble that displays the specified text or value for
2 seconds.

Join the two values that have been specified in the block and report the

result.
(108X 7] Subtract one value from another (10 - 7) and report the result.
m The sprite gets a speech bubble that displays the specified text or value for
2 seconds.

(continued)
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Table 13-10. (continued)

Blocks Actions
join ® Join the two values that have been specified in the block and report the
result.

Multiply two values (13 * 4) and report the result.

[
W
*

say - for @) secs The sprite gets a speech bubble that displays the specified text or value for
2 seconds.

Ty 13/4= . Join the two values that have been specified in the block and report the
result.

PO/0 Divide one value by another (13 / 4) and report the result.

Chapter 8: Variables

Exercise 1

when

name  to
FT= '3 Please enter the magic word ELC R 18
if answer = name then
say for € secs

say YOI for € secs

Script 13-11. Authentication

The script asks the user for the magic word. If the user answers correctly, the scripts displays You may enter;
otherwise, the script displays Please try again.

The first step is to create a variable called name to hold the “magic word.” This script starts running
when the user clicks the green flag. The next block of code assigns the value abracadabra to the name
variable. The next block creates a speech bubble that displays Please enter the magic word, opens a user
input field, and waits for the user’s input.

if then

else

Next, there is an block that evaluates the embedded condition, which tests whether
the user input is equal to the current value of the name variable. If the condition is true, the Then portion
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executes and creates a speech bubble for the sprite that displays You may enter for 2 seconds. If the
condition is false, then the Else portion of the block gets executed, which creates a speech bubble that

displays the text Please try again for 2 seconds.

Table 13-11 lists the blocks and describes the actions used in this example.

Table 13-11. Code Blocks in Authentication

Blocks

Actions

el 2bracadabra

== Please enter the magic word EE’

set name

say for € secs
L+ "8 Please try again B 9 secs

Clicking the green flag activates the script. The
green flag is the trigger to start the script running.

Set the current value of the name variable to
abracadabra.

The sprite gets a speech bubble that displays Please
enter the magic word, opens user input field, and
waits for user input.

Check if the condition is true. If the condition is
true, execute the actions within it, before the word
else. If the condition is false, execute the actions
after the word else within the block.

If the value on the left side is equal to the value on
the right side, then this condition is true; otherwise,
the condition is false.

Hold and report the current user input value.

Hold and report the current value of the name
variable.

The sprite gets a speech bubble that displays You
may enter for 2 seconds.

The sprite gets a speech bubble that displays Please
try again for 2 seconds.
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Exercise 2

when chcked

set number

mh'eate
change number byo
]
say number foresecs

t=1"8 Ready, steady, go! R{14 9 secs

Script 13-12. Countto3

The script makes the sprite count from 1 to 3, and then displays the text Ready, steady, go!. It uses a variable
named number.
This script starts running when the user clicks the green flag. The next block of code assigns the value 0

rupﬂte

to the number variable. Next, the block that repeats the sequence of actions within it 3
times. The first block within the sequence adds the value 1 to the number variable. The next block creates
a speech bubble that displays the current value of the number variable for 2 seconds. The last block
creates a speech bubble that displays Ready, steady, go! for 2 seconds.

Table 13-12 lists the blocks and describes the actions used in this example.

Table 13-12. Code Blocks in Count to 3

Blocks Actions

Clicking the green flag activates the script. The green flag
is the trigger to start the script running.

!
i

el oriber o m Set the current value of the number variable to 0.

repeat 9 Repeat the af:tlons represented by the blocks within this
block three times.

=

change number by €9 Add 1 to the current value of the number variable.

(continued)
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Table 13-12. (continued)

Blocks Actions

The sprite gets a speech bubble that displays the specified
text or value for 2 seconds.

m Hold and report the current value of the number variable.

B R eady, steady, go! ReTd 2 ) The sprite gets a speech bubble that displays Ready,
steady, go! for 2 seconds.

Chapter 9: Lists

Exercise 1

when

show kst Wish

E+IVE You are granted 3 wishes {3 9 secs
N ——
repeat ©

Pt 3 Please enter your wish ETT ITET :
1 3

add answer to Wish

Script 13-13. Three wishes

This script creates a list that consists of three user inputs. The first step is to create a list called Wish.

This script starts running when the user clicks green flag. The block displays the list’s

monitor in the stage area. The next block creates a speech bubble that displays You are granted 3 wishes for 2

ulpﬂte

seconds. The next block is a repeat block, and then repeats the sequence of actions
within it 3 times. The first block in the sequence creates a speech bubble that displays Please enter your wish,
opens a user input field, and waits for the user’s input. The second block in the sequence adds the user input

in to the end of the list.
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Table 13-13 lists the blocks and describes the actions used in this example.

Table 13-13. Code Blocks in Three Wishes

Blocks Actions

Clicking the green flag activates the script. The
e dicked green flag is the trigger to start the script running.

Show the monitor in the stage area for the list called
Wish.

Say for € secs The sprite gets a speech bubble that displays You
. are granted 3 wishes for 2 seconds.

Repeat the actions represented by the blocks within
this block three times.

The sprite gets a speech bubble that displays Please
enter your wish, opens a user input field, and waits
for user input.

Please enter your wish

e . to Wish agd hthe specified value to the end of the list called
ish.

Hold and report the current user input value.

alghg

Exercise 2

) Please enter new wish IEREREERS

replace item m of Wish with answer

Script 13-14. Replace wish

This script replaces an item in the list called Wish with user input. It starts running when the user clicks
green flag. The next block creates a speech bubble that displays the text Please enter new wish, opens a user

replace item M of wish  with o

input field, and waits for the user’s input. The block replaces the

value at the last position of the list with the user input in m
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Table 13-14 lists the blocks and describes the actions used in this example.

Table 13-14. Code Blocks in Replace Wish

Blocks Actions

Clicking the green flag activates the script. The green flag
is the trigger to start the script running.

The sprite gets a speech bubble that displays Please enter
new wish, opens a user input field, and waits for user
input.

FT2'8 Please enter new wish JELT BT FT4

1 |

replace item (P of wish  with JJij Replace the value at the last position in the list called
Wish with another value.

m Hold and report the current user input value.

Chapter 10: Webcam Interaction

Exercise 1

when

turn video on

go to x:oy:o

point in direction

video motion on this sprite > m

change y by @

| —
wﬁtmm
13

change y by &)

Script 13-15. Motion detector move

This script uses receives input from a webcam and checks if the video motion on the sprite is greater than 30.
Each time it is, the sprite will jump up and down.
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The script starts running when the user clicks the green flag. The w block turns on the
webcam. The next two blocks move the sprite to the middle of the stage, and then make the sprite face to the

right. The E block repeats the sequence of actions within it forever, or until the script is

manually stopped. That sequence begins with an If/Then conditional statement that evaluates whether the
video motion on the sprite is greater than 30. If the video motion on the sprite is greater than 30, then the

[ A then

blocks within the block are executed: the Y coordinate of the sprite is increased by 50, the
script pauses for 0.5 seconds, and the Y coordinate is changed by -50, meaning the sprite jumps up and then
goes back to its original position.

Table 13-15 lists the blocks and describes the actions used in this example.

Table 13-15. Code Blocks in Motion Detector Move

Blocks Actions

Clicking the green flag activates the script. The green flag is the
trigger to start the script running.

Turn the webcam on.

go to x: 0y 0 Move the sprite to the position where X=0and Y =0.

point in direction Make the sprite face to the right.

The actions within the forever block is repeated forever, or until
the script is stopped manually.

Check if the condition is true. If the condition is true, execute the
actions within it. If the condition is false, skip to the next block.

iy
J

| E3 | 20 If the value on the left side is greater than 30, then this condition

is true; otherwise, the condition is false.
Hold and report the value of the video motion on the sprite.
PP vy S, b @ Add 50 to the current value of the Y coordinate and move the
ol B sprite to that new Y coordinate.

wait (1) secs The script waits 0.5 seconds. No actions are performed for 0.5
seconds.

change y by @ Add -50 to the current value of the Y coordinate and move the

sprite to that new Y coordinate.

w
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Exercise 2

go to x:oy:o

point in direction

video motion on this sprite

play sound plunge

Script 13-16. Motion detector sound

This script receives input from a webcam and checks if the video motion on the sprite is greater than 30.
Each time it is, a sound plays.
The script starts running when the user clicks the green flag. The next three blocks turn on the webcam,

move the sprite to the middle of the stage, and make the sprite face to the right. The block
repeats the sequence of actions within it forever, or until the script is manually stopped. That sequence
begins with an If/Then conditional statement that evaluates whether the video motion on the sprite is
greater than 30. If the video motion on the sprite is greater than 30, then the block within the

if then

block is executed and the plunge sound gets played.

345



CHAPTER 13 © ANSWERS

Table 13-16 lists the blocks and describes the actions used in this example.

Table 13-16. Code Blocks in Motion Detector Sound

Blocks Actions
Clicking the green flag activates the script. The green flag is
the trigger to start the script running.
turn video on Turn the webcam on.
go to x: 0 v: G Move the sprite to the position where X=0and Y = 0.

point in direction @ Make the sprite face to the right.

until the script is stopped manually.

E The actions within the forever block is repeated forever, or

Check if the condition is true. If the condition is true,
execute the actions within it. If the condition is false, skip to
the next block.

If the value on the left side is greater than 30, then this
condition is true; otherwise, the condition is false.

video motion on this sprite Hold and report the value of the video motion on the sprite.

Play the sound file plunge.

y sound plunge

i

Chapter 11: Broadcast Interaction

Exercise 1

Composed of five scripts, this exercise uses broadcasting to trigger the scripts of two sprites, enabling the
sprites to have a conversation. Two sprites must be in the Sprites pane. The first two scripts apply to the first
sprite, so before creating these scripts, select the first sprite.

Script 13-17 starts running when the user presses the space bar. The next block moves the sprite to the
position (-150, 0). The next block makes the sprite face to the right. The next block of code creates a speech
bubble that displays Hi, how are you? for 2 seconds. The last block of code broadcasts messagel to activate
Script 13-20 for the second sprite’s answer.
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el Hi how are you? REE 2 B

Script 13-17. Questionl

Table 13-17 lists the blocks and describes the actions used in this example.

Table 13-17. Code Blocks in Questionl

Blocks Actions

Pressing the space bar activates the script. The space bar is
when space key pressed the trigger to start the script running.

go to x: v: 0O Move the sprite to the position where X =-150 and Y = 0.

— Make the sprite face to the right.

say for € secs The sprite gets a speech bubble that displays Hi, how are you?
for 2 seconds.

e — Broadcast messagel.

With the first script still selected, create the following script.

Script 13-18 starts running when it receives message2 from Script 13-20. The next block of code creates
a speech bubble that displays How old do you think I am? for 2 seconds. The last block of code broadcasts
message3 to Script 13-21, which contains the second sprite’s next answer.

when I receive message2

E=SVE How old do you think I am? {53 9 secs

Script 13-18. Question2
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Table 13-18 lists the blocks and describes the actions used in this example.

Table 13-18. Code Blocks in Question2

Blocks Actions

Receiving message2 activates the script.
when I receive message2

The sprite gets a speech bubble that displays How

L=1"8 How old do you think I am? §{i%y 9 secs
old do you think I am? for 2 seconds.

[ P qpe— Broadcast message3.

'1

The next three scripts apply to the second sprite, so you need to select it before creating them.

when space |key pressed
go to x: €& y: @

set rotation style left-right

Script 13-19. Position

This scripts starts running when the user presses the space bar. The next three blocks of code move
the sprite to a position of (150, 0), set the rotation style of the sprite to left-right, and make the sprite face to
the right.

Table 13-19 lists the blocks and describes the actions used in this example.

Table 13-19. Code Blocks in Position

w
o
o
=
»

Actions

Pressing the space bar activates the script. The space bar is the
when space key pressed trigger to start the script running.

go to x: D vy

(0] Move the sprite to the position where X =150 and Y = 0.

set rotation style lef-right Set the rotation style of the sprite so that it can only face left or right.

int in direction Make the sprite face to the left.

With the second sprite still selected, create the script that answers the first sprite’s first question and
asks one of its own.
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say GIXNIITRTM for € secs

=38 How old are you? RS, 9 secs

Script 13-20. Question3

The script activates when messagel is received from the first sprite’s Script 13-17. The next two blocks
each create speech bubbles for 2 seconds. The first one displays Fine, thank you! and the second displays How
old are you?. The last block of code broadcasts message2 to trigger Script 13-18 for the first sprite’s answer.

Table 13-20 lists the blocks and describes the actions used in this example.

Table 13-20. Code Blocks in Question3

Blocks Actions

Receiving messagel activates the script.

when I receive messagel

say for € secs The sprite gets a speech bubble that displays Fine, thank you!
for 2 seconds.

say for € secs The sprite gets a speech bubble that displays How old are you?
for 2 seconds.

The last script for the second sprite answers the first sprite.

L2 Hmmm. I think you are 100 years old. Hahahaha, just kidding R 9 secs

Script 13-21. Answer

The script starts running when message3 is received from the first sprite’s Script 13-18. The last block
creates a speech bubble that displays Hmmm, I think you are 100 years old. Hahaha, just kidding for 2 seconds.
Table 13-21 lists the blocks and describes the actions used in this example.
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Table 13-21. Code Blocks in Answer

Blocks

Actions

when I receive message3

t= "8 Hmmm. I think you are 100 years old. Hahahaha, just kidding R{lJ 9 secs

L p—
ARSI TSR 1 ©

Receiving message3
activates the script.

The sprite gets a speech
bubble that displays
Hmmm. I think you are
100 years old. Hahahaha,
Just kidding for 2 seconds.

Exercise 2

This exercise broadcasts a message from a sprite’s script to a backdrop’s script, enabling the sprite to
automatically change the backdrop. Two backdrops are used in this exercise: bedroom1 and bedroom?2.
Make sure that they are in the Backdrops pane, and then start with the sprite’s script.

when  dicked

go to x: @ y: @I

set rotation style left-right

switch backdrop to bedroom1

L32[ need a cooler looking bedroom R34 9 secs

SV Much cooler now, What do you think?

Script 13-22. Monologue
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Script 13-22 controls the sprite, so make sure that it is selected. The sprite activates when the user clicks
the green flag. The next three blocks move the sprite to (0, -1000), set the rotation style of the sprite to
left-right, and make the sprite face to the right. The next block of code changes the backdrop to bedroom1.
The next two blocks each create a speech bubble for 2 seconds: first displaying I need a cooler looking
bedroom, and then I'm going to rearrange things a bit. The next block pauses the script for 2 seconds. The
next block broadcasts messagel to trigger Script 13-23, which contains the backdrop change. The next block

creates a speech bubble that displays Yeahhh for 2 seconds. The ~ block then executes the
sequence of actions within it 5 times: the sprite faces to the right, the script pauses for 0.2 seconds, the sprite
faces to the left, and the script pauses for another 0.2 seconds. The last block of the script creates a speech
bubble that displays Much cooler now. What do you think? for 4 seconds.

Table 13-22 lists the blocks and describes the actions used in this example.

Table 13-22. Code Blocks in Monologue

Blocks Actions

Clicking the green flag activates the script.
The green flag is the trigger to start the script

!
:

running.

go to x: @) v: Move the sprite to the position where X =0
and Y =-100.

set rotation style left-right Set the rotation style of the sprite so that it can
only face left or right.

P — @ Make the sprite face to the right.
Switch the backdrop to bedroom1.

WY 1 need a cooler looking bedroom Ritg [ e The sprite gets a speech bubble that displays I

need a cooler looking bedroom for 2 seconds.

ﬁ I'm going to rearrange things a bit The sprite gets a speech bubble that displays
I'm going to rearrange things a bit for 2
seconds.

The script waits 2 second. No actions are
performed for 2 second.

Broadcast messagel.

The sprite gets a speech bubble that displays
Yeahhhh for 2 seconds.

(continued)
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Table 13-22. (continued)

Blocks

Actions

say Much cooler now. What do you think?- a secs

Repeat the actions represented by the blocks
within this block five times.

Make the sprite face to the right.

The script waits 0.2 second. No actions are
performed for 0.2 second.

Make the sprite face to the left.

The script waits 0.2 second. No actions are
performed for 0.2 second.

The sprite gets a speech bubble that displays
Much cooler now. What do you think? for 4
seconds.

The following script is for the backdrop, so a backdrop thumbnail needs to be selected in the Backdrops

pane. It doesn’t matter which backdrop thumbnail.

when I receive messagel

switch backdrop to bedroom2

Script 13-23. Change backdrop

Script 13-23 starts running when messagel is received from the sprite’s Script 13-22. The next block of

code changes the backdrop to bedroom2.

Table 13-23 lists the blocks and describes the actions used in this example.

Table 13-23. Code Blocks in Change Backdrop

Blocks Actions

switch backdrop to bedroom2 Switch the backdrop to bedroom2.

Receiving messagel activates the script.
when I receive messagel
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Chapter 12: Create Own Block

Exercise 1

Look_th

This exercise creates and uses a custom block called that flips the direction a sprite faces from
right to left multiple times. First, create a new custom block called Look_there by clicking the Make a Block
button in the More Blocks category of the block palette.

define Look_ there

set rotation style left-right

go to x:@y:@

Script 13-24. Define Look_there

Next, define the custom block with Script 13-24. The first two blocks set the rotation style of the sprite to

left-right and move the sprite to the middle of the stage. Next, the block repeats the
sequence of actions within it 5 times. The first block in the sequence makes the sprite face to the right. The
next block creates a speech bubble that displays right. The next block pauses the script for 1 second. The
next three blocks make the sprite face to the left, create a speech bubble that displays left, and pauses the
script for 1 second.

353


http://dx.doi.org/10.1007/978-1-4842-1946-1_12

CHAPTER 13 © ANSWERS

Table 13-24 lists the blocks and describes the actions used in this example.

Table 13-24. Code Blocks in Define Look_there

Blocks Actions

The hat block that defines the block called Look_there.

define Look_there

set rotation style left-right Set the rotation style of the sprite so that it can only face left
or right.
go to x: 0 vi o Move the sprite to the position where X =0and Y =0.

Repeat the actions represented by the blocks within this block
five times.

point in direction Make the sprite face to the right.

The sprite gets a speech bubble that displays right.

e

The script waits 1 second. No actions are performed for 1 second.

L
-
;

point in diraction Make the sprite face to the left.

The sprite gets a speech bubble that displays left.

4
<
5

The script waits 1 second. No actions are performed for 1 second.

Next, create a script to use the custom block.

when chicked

Look_there

Script 13-25. Look_there

w
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Look_th
Script 13-25 activates when the user clicks the green flag. The last block activates the
custom block.

Table 13-25 lists the blocks and describes the actions used in this example.

Table 13-25. Code Blocks in Look_there

Blocks Actions

Clicking the green flag activates the script. The green flag is the trigger to start
the script running.

Execute the Look_there block.

Exercise 2

This exercise creates a custom block called that continuously moves the sprite and

changes its costume. First, create a new custom block called Move_along.

define Move_along

set rotation style left-right

e

if on edge, bounce

—

Script 13-26. Define Move_along

Define the custom block by creating Script 13-26. The first block sets the rotation style of the sprite so that

it can only face left or right. Next there is a block that executes the sequence of actions
within it forever. The first block in the sequence moves the sprite 5 pixels in the direction that it’s facing. The
next block changes the sprite to its next costume. The next block pauses the script for 0.2 seconds, and the last
block makes the sprite travel in the opposite direction if it reaches any of the stage edges.
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Table 13-26 lists the blocks and describes the actions used in this example.

Table 13-26. Code Blocks in Define Move_along

Blocks Actions

The hat block that defines the block called Move_along.

define Move_along

set rotation style left-right Set the rotation style of the sprite so that it can only face left or
right.

The actions within the forever block is repeated forever, or until
the script is stopped manually.

Move the sprite 5 pixels in the direction that it’s facing.
m Change the sprite to the next costume in the costumes tab.

 wait B secs The script waits 0.2 second. No actions are performed for 0.2
= : second.

if on edge, bounce If the sprite reaches the edge of the stage, bounce in the
opposite direction.

Next, create a script to use the custom block.
Script 13-27 starts running when the user presses the space bar. The next two blocks make the sprite
face to the right and move the sprite to the center of the stage. The last block of code activates the

Move_along
custom block.

when space key pressed
point in direction €89

go to x:Oy:o

Move_along

Script 13-27. Move_along
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Table 13-27 lists the blocks and describes the actions used in this example.

Table 13-27. Code Blocks in Move_along

Blocks

Actions

when space key
point in direction
go to x: @ v: O

Move_along

Vell
g |

Pressing the space bar activates the script. The space
bar is the trigger to start the script running.

Make the sprite face to the right.

Move the sprite to the position where X =0and Y =0.

Execute the Move_along block.
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Conclusion

Congratulations on finishing the book! You have created and run a lot of Scratch scripts and by doing so you
have learned how to program using the Scratch programming language. Along the way, you also learned
about a lot of advanced programming concepts that Scratch and other languages rely on, such as...

User input

Variables

Conditional statements
Conditions

Procedures

Loops

Scratch is a fun and easy way to start learning about programming. Because all of its commands
are represented by blocks of code, Scratch eliminates the possibility of making syntax errors—and the
headaches of tracking them down and fixing them. Assuming that you followed all the examples and
finished all the chapter exercises, you now have...

A thorough understanding of the Scratch interface.

The skills to create different types of Scratch projects by executing a variety of
actions, such as movement, adding sound, manipulating user input, drawing, and
more.

A solid foundation upon which you can build to create more advanced Scratch
projects.

As you continue experimenting with creating Scratch projects, share them with the Scratch community
online. By doing so, you can learn from fellow programmers’ feedback; but don’t forget to also help fellow
programmers by giving them feedback, too. When you're at that point that you feel ready to step up to a
more advanced programming language, that transition should be easier. Not only will you know how to
program with Scratch, you will be familiar with the common programming concepts that you will encounter
in those more advanced languages.

Scratch On!

© Eduardo A. Vlieg 2016 359
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Index

A, B

Backdrops
Backdrop Library, 29
beach malibu backdrop, 29
bedrooml, 36
changing, 30-31
painting
color, house, 34
color, roof, 34
color, windows, 35
house, 33
line tool, 32
paint editor, 31
square, 32
pane, thumbnail view, 27-28
Backdrops pane, 3, 6
Block creation
Look_there, 353-355
Move_along, 355-357
Block of code, 97
Blocks
control, 139, 141
correct answer, 148-150
correct password, 153-154
current time, 164-165
drawing, 181-182
guessing game, 170-172
join block, 168-169
key pressed, 163
mathematical blocks, 167-168
mouse coordinates, 165-166
operators, 143-145
please try again, 150-151
problem solving, 179-180
question, 177-178
random number, 173-174
secret mission, 158-160
sensing, 142-143
sprite’s position, 176-177
timer trigger, 174-175

© Eduardo A. Vlieg 2016

touching the edge, 161-162
triangle/square, 154-157
user input, 147

Blocks palette, 7

Broadcast interaction

advanced conversation, 276-278

answer, 349-350
basic dialog, 273-276
change backdrop, 352
dance, 278-281
default and new message, 273
events, 271-272
monologue, 350-352
position, 348
questionl, 347
question2, 347
question3, 349

race (see Race, broadcasting technique)
scenery change, 295-296, 298-300

C

Cat draw
pentagon, 326-327
three squares, 328-329

Cat move
code blocks, 323-324
rotate, 324-325

Cat stamping, 89

Change costume, 104

Circle, 76, 79, 81

Circle art, 80

Code blocks, 63, 66, 68, 74, 80
change costume, 105
circle, 86
color change, 99-100
colorful sprite, 101
grow and shrink, 106
hide and show, 102
move and grow, 109
octagon drawing, 196

E.A. Vlieg, Scratch by Example, DOI 10.1007/978-1-4842-1946-1
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Code blocks (cont.)

pixelate, 104

short story, 111

shrink and grow, 107
square, 71

Colorful sprite, 100

Control blocks, 141
conditional statement, 141
loop, 141

D,E,F
Dance sprites, 278-279, 281
Data blocks, 185

G

Grow and shrink, 105

H, |

Hide and show, 101

J, K

Jump
Boolean input, 319-321
custom blocks, 301-302
define, 306
Make a Block
custom block, 304-305
More Blocks category, 302
New Block window, 303
number input, 304
number input, 308-312
string input, 316-318

L

Language selector, 12

Lists

add items, specific position, 234-236
add one more item, 228-229
creating, 223-226

grocery shopping, 226-228
names, 239-240

read, 236-238

relationship, 240-244
remove, 233-234

replace, 232-233

replace wish, 342-343
search, 230-231

three wishes, 341-342

user input, 244-245
variable, 246-247

362

Math lesson, 337

Math test, 281, 335-336
answerl, 285-286
answer2, 287
questionl, 282-283
question2, 283-285

Motion blocks, 8

Motion detector, 258-261
sprite motion, 262
video motion, 263

N

Noisy cat
bird sound, 333
music instruments, 334

(0

Octagon, 74
code blocks, 76
Operators blocks, 143-145

PQ
Pen blocks, 59-60
Pixelate, 102-103
Playful cat
brightness effect, 332
change custom, 331
Programming language, 66

R

Race, broadcasting technique
announcementl code blocks, 290

announcement?2 code blocks, 290-291

backdrop, 288
finish beetle code blocks, 291-292

finish butterfly code blocks, 293, 295

ready code blocks, 289

sprites, 288

start beetle code blocks, 292

start butterfly code blocks, 293
Rotate number input, 312-315

S

Scenery change
backdrops, 296
backdrop thumbnail, 298
slopes code blocks, 300
story, 296
story code blocks, 298



Scratch, 359
Backdrops pane, 6
backpack, 10
blocks palette, 7
line, 62
menu bar, 10
scripts area, 9
sprites pane, 5
stage, 4-5
tool bar, 11
top-left corner, 11
top-right corner, 11
Scratch interface, 359
Scratch programming language, 359
Scratch projects, 359
Scratch site main menu bar, 3
Scripts
boolean blocks, 40
cap blocks, 41
C blocks, 41
center, sprite, 39
code blocks, 37
hat blocks, 40
reporter blocks, 41
snapping, 40
stack blocks, 40
two-dimensional coordinate plane, 38
X, Y coordinates, 39
Sensing blocks, 8, 142-143
Shrink and grow, 106
Sounds
boo recorded sound, 117
change tempo, 124-125
change volume, 122-123
controls and soundwave, 115
empty sound file, 116-117
galloping horse, 132-136
marching cat, 128-129
meow sound, 113-114, 120
new sound icons, 115
nursery rhyme, 126-127
playing drums, 130-131
play sound, 121
recordingl, 116
Say Meow, 120
sound blocks, 117-119
Sound Library, 115-116
sounds tab, 114
waltz, 123-124
Speech bubbles, 97
Spritel, 5
Sprites
Adrian’s costumes, 21
Adrian sprite, 20
Avery Walking, 36

INDEX

changing costumes, 21-22
costumes, 14-15
delete icon, 17-18
direction, 69
duplicate icon, 16-17
grow/shrink icons, 18-19
hide and show, 23
motion blocks
backflip, 48-49
block turns, 42
category, 42
direction, 42
edge of stage, 43
glide and bounce, 51-53
mouse-pointer, 42, 54-57
move backward, 44
move forward, 43-44
move up, 45
number of steps, 42
set rotation style, 43
sprites glide, 42
square pattern motion, 49-51
triggered motion, 46
turning, 47-48
X and y coordinate, 43
X and Y position, 43
painting
circle’s center, 25
color palette, 24
ellipse icon, 25
line tool, 27
paint editor, 24
select color, 26
sprite dance, 22-23
Sprite Library, 19-20
sprites info pane, 15
sprites pane, 13-14

Sprites info pane, 95
Sprites pane, 3, 5

T U

Triangle

blocks of code, 72
square, 71

Triangle art, 81

code blocks, 83

Vv

Variables

authentication, 338-339

blocks, 187

code blocks, only one correct
answer required, 211-212
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Variables (cont.) sprites, 214
countdown, 190 stage, 213
count to 3, 340-341 questions and answers script, 201-203
count to ten, 188-189 scratch, 185
data blocks, 185-187 string, 192-194
guessing game, 199-200 Video direction, 252-253
local and global, 186 Video game
multiplication, 197-198 Beachball sprite, 265
new variable dialog, 186 motion, 266-267
number, 204-205 score, 269-270
octagon drawing, 194-196 time, 267-268
odd numbers, 191-192 Video transparency, 253-255
password and pin code, 206-209
pong game
ball script, 216 W’ X’ Y’ Z
bar, 214 Webcam interaction
bar sprite move, 220 motion detector, 257, 259
bar starting position, code blocks, 221 move, 343-344
Basketball sprite, 217 sound, 345-346
code blocks, 217-219 move sprite, 256-257
move bar sprite, 221-222 sensing blocks, 249-251
red rectangle, 215 video direction, 252-253
score, 214 video transparency, 253-255
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