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In recent years, interest in coding has exploded. All over the world, schools
are adding coding to their curriculums, code clubs are being launched to
teach beginners, and adults are returning to college to learn coding skills
now considered vital in the workplace. And in homes everywhere, millions
of people are learning how to code just for the fun of it.

Fortunately, there’s never been a better time to learn how to code. In the
past, programmers had to type out every line of code by hand, using obscure
commands and mathematical symbols. A single full stop out of place could
ruin everything. Today, you can build amazingly powerful programs in
minutes by using drag-and-drop coding languages like Scratch™, which is
used in this book.

As learning to code has become easier, more people have discovered the
creative potential of computers, and that’s where this book comes in. Computer
Coding Projects for Kids is all about using code for creative purposes — to make
art, music, animation, and special effects. With a little bit of imagination

you can produce dazzling results, from glittering firework displays to
kaleidoscope-like masterpieces that swirl and beat in time to music.



If you're completely new to coding, don’t worry — the first two chapters
will walk you through the basics and teach you everything you need to
know to use Scratch. The later chapters then build on your skills, showing
you how to create interactive artworks, life-like simulations, mind-bending
optical illusions, and some great games.

Learning something new can sometimes feel like hard work, but | believe
you learn faster when you're having fun. This book is based on that idea,
so we've tried to make it as much fun as possible. We hope you enjoy
building the projects in this book as much as we enjoyed making them.

@ v N

On your marks...
get set... CODE!






What is
coding?




12 WHAT IS CODING?

Creative computers

Computers are everywhere and are used in all sorts of
creative ways. But to really join in the fun, you need to

take control of your computer and learn how to program it.
Programming puts a world of possibilities at your fingertips.

Think like a computer

Programming, or coding, simply means telling a computer
what to do. To write a program you need to think like

a computer, which means breaking down a task into

a series of simple steps. Here's how it works.

> A simple recipe u—
Imagine you want a friend to bake a cake, but your Easy peasy! 11
friend has no idea how to cook. You can’t simply give ypeasy

them an instruction like “make a cake” - they won't "a "
know where to start. Instead, you need to write a q U

recipe, with simple steps like “break an egg’, “add - .
the sugar”, and so on. Programming a computer J i
is a bit like writing a recipe.
9 P : -':.': ﬁ
o

Recipe
Ingredients

1.Ten circles of various sizes

2. Seven colours
<] Step by Step Instructions
Now imagine you want to
program a computer to create
a painting like the one shown
here, with coloured circles a) Pick a random place on the screen.
0V€f|appin9 each other at b) Pick one of the circles randomly.
random. You have to turn the
job of painting the picture into
a kind of recipe, with steps the
computer can follow. It might
look something like this:

1. Clear the screen to create a white background.

2. Repeat the following ten times:

¢) Pick one of the colours randomly.

d) Draw a see-through copy of the circle
at that place in that colour.
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[> Computer language o
Although you can understand the recipe
for a painting or a cake, a computer can't.
You need to translate the instructions into
a special language that the computer can
understand - a programming language.
The one used in this book is called Scratch.
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Worlds of imagination

There isn't a single creative field in the world that hasn’t been touched
by computers. In this book, you’'ll get to make lots of great projects that
will fire your imagination and make you think and code creatively.

bbbl

Computers can be programmed Sound programs can mix musical and
to create original works of art. other sound effects in any combination.

Building games programs is just as much fun as Special effects and dramatic scenery in films
playing them, especially when you make all the rules. are often created in graphics programs.
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Programming languages

To tell a computer what to do, you need to speak the right
kind of language: a programming language. There are lots
to choose from, ranging from easy ones for beginners, like
the one in this book, to complex languages that take years
to master. A set of instructions written in any programming

language is called a program.
._.

I SO M2 .I
L
Popular languages —

There are more than 500 different o I [ ]
programming languages, but most programs i -

are written in just a handful of these. The 4 F

most popular languages use English words, EE
but lines of code look very different from =
English sentences. Here’s how to get a

computer to say “Hello!” on screen in u
just a few of today’s languages. [ |

> C
The C programming language #include <stdio.h>
is often used for code that main(){ printf(“Hello!"); } Hello!

runs directly on a computer’s
hardware, such as the Windows
operating system. C is good for
building software that needs to
run fast and has been used

to program space probes.

#include <iostream>
D> C++ int main()

This complicated language is used {
to build large, commercial programs
such as word processors, web
browsers, and operating systems.
C++ is based on C, but with extra
features that make it better for

big projects.

std::cout << “Hello!” << std::endl;
}




PROGRAMMING LANGUAGES
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/\ Scratch

Beginners often start with simple programming
languages such as Scratch. Instead of typing out

code, you build scripts with ready-made coding blocks.

print(“Hello!”) §
" w

. q||lemﬂmam ;

|‘n

.ﬂ“l

A Python

Python is a very popular, all-purpose language.
The lines of code are shorter and simpler than

in other languages, making it easier to learn.
Python is a great language to learn after Scratch.

alert(‘Hello’);

/A JavaScript

Programmers use JavaScript to create
interactive features that run on websites,
such as advertisements and games.

- dass HelloApp {
public static void main(String[] args) {
System.out.printin(“Hello!");

A Java

Java code is designed to work on all types
of devices, from mobile phones and laptops
to games consoles and supercomputers.
Minecraft is written in Java.

“wu” LINGO
Code words

Algorithm A set of instructions that
are followed to perform a particular

task. Computer programs are based

on algorithms.

Bug A mistake in a program. They are
called bugs because the first computers
had problems when insects got stuck in
their circuits.

Code Computer instructions written in
a programming language are often called
code. Coding is programming.
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How Scratch works

This book shows you how to build some cool projects using
the Scratch programming language. Programs are made by
dragging together ready-made instruction blocks to control
colourful characters called sprites.

Sprites

Sprites are the objects shown on the screen. Scratch comes with

a huge selection of sprites — such as elephants, bananas, and

balloons — but you can also draw your own. Sprites can perform all o . w

] =
sorts of actions, like moving, changing colour, and spinning round. i
I'm a sprite! i
¢
“-
g .
L=
SiE
=B H B
| ==
Sprites Sprites can Sprites can deliver
-!! . !!! can move play sounds messages on
g EE around. and music. the screen.
Blocks and scripts V Creating scripts
, . . . The blocks that make a script are dragged together using
Scratch’s multicoloured instruction blocks a computer mouse. They lock together like jigsaw pieces.
tell sprites what to do. Each sprite gets its Blocks come in colour-coded families to help you find the
instructions from stacks of Scratch blocks correct block easily. For example, all the purple blocks

called scripts. Each instruction block is change a sprite’s appearance.

acted out in turn from the top to the bottom.
Here’s a simple script for this vampire sprite.

wait @ secs

ol

"=

wait @ secs

B
i commeto Y]
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A typical Scratch project

A Scratch project is made up of sprites, scripts, and sounds,
which work collectively to create action on the screen. The
area where you see the action is called the stage. You can
add a background picture called a backdrop to the stage.

The red button
stops a program.

The green flag
starts the program.

> Green for go! —
Starting, or “running’, L, (Dlno Dance Party ) ~ ‘

a program brings to life
the scripts you've built.
In Scratch, clicking the
green flag runs all the
scripts in the project.
The red button stops
the scripts so you can
continue working on
your code.

by PartyPeople555 (unshared)

The stage and lights are
part of the backdrop
(background picture).

The dancing dinosaurs
and ballerina are sprites
controlled by their

own scripts.

Y% Sc.rlpts work together . . 2" EXPERT TIPS

A project usually has several sprites, each with

one or more scripts. Each script creates just a —I
part of the action. This script makes a sprite ' [

chase the mouse-pointer around the stage. Scratch is designed to be easily
understood. The action performed

by each block is written on it, so you
can usually work out what a script
p : does just by reading through it.

forever

The”forever”_]' e
block makes

the blocks
inside repeat.

Can you guess what this
block makes sprites do?
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Getting Scratch 2.0

To build the projects in this book and to make your
own, you need access to the Scratch 2.0 software on
your computer. Just follow these simple instructions.

This book uses
Scratch 2.0!

Online and offline Scratch

If your computer is always connected to the internet,
it's best to run Scratch online. If not, you need
to download and install the offline version.

;%-g =

ONLINE OFFLINE

Visit the Scratch website at http://
scratch.mit.edu and click on “Join
Scratch” to create an account with
a username and password. You'll
need an email address too.

Visit the Scratch website at http://
scratch.mit.edu/scratch2download/
and follow the instructions to download
and install Scratch on your computer.

Online Scratch runs in your web browser, Scratch will appear as an icon on
so just go to the Scratch website and your desktop, just like any other
click on “Create” at the top of the screen. , installed program. Double-click on
The Scratch interface will open. / the Scratch cat icon to get going.

You'll need to save your project by
clicking on the File menu and selecting
“Save”. Scratch will ask you where

to save your work — check with the
computer’s owner.

You don’t have to worry about saving
your work as the online version of
Scratch saves projects automatically.

Windows, Mac, and Linux computers and OS X, but often runs into trouble
(but not on Raspberry Pi) as long as on Linux computers.
you have a modern web browser.

Online Scratch should work on I = | Offline Scratch works well on Windows
]
i
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Versions of Scratch

The projects in this book need
Scratch 2.0 and won't work
properly on older versions.

If Scratch is already installed
on your computer then consult
the pictures below if you're

not sure which version it is.

SCRATCH @  File v Edit~ Tips

V Scratch 1.4

In the older version of Scratch, the stage
appears on the right. You'll need to install
Scratch 2.0. Note that when this book was
written, Scratch 1.4 was the only version
that could run on the Raspberry Pi.

SCRATCH & " File Edit Share Help

-
“= =" EXPERT TIPS

Scratch needs some accurate
mouse-work, which is easier to
do with a computer mouse than
a touchpad. In this book, you'll
often be instructed to right-click

(] (Fireworks Display Scripts \(Cos!umes ‘ﬁounds W
— F Foens
Looks | Control
[l sound J sensing
[ Pen | Operators
[l pata J More Blocks
Coor ] <] Scratch 2.0
(V@ .
@ In the latest version of Scratch, released
[t @D in 2013, the stage is on the left and there
e — are many more blocks and features than
_I in the older version. Key changes include
rites lew sprite: ¢ P .
e e e O ®r® the addition of clones, a better paint
f editor, and the backpack, where you
o - can save scripts, sprites, and other
=2 Contons Il useful things.

something with your computer
mouse. If your mouse only has

one button, you can hold down
the shift or control key on your

keyboard as you click. -
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The Scratch

language

interface

This is Scratch mission control.  [EISilNle B TR el g i R
The tools for building scripts
are on the right, while the stage
to the left shows you what's
going on as your project runs.

Don't be afraid to explore!
Click here for a /

full-screen view of
your project.

el .
I: (Dlno Dance Party
by PartyPeople555 (unshared)

The Stage

This is where the action
happens. When you run your
project, the stage is where all
the sprites appear, moving
and interacting as they
follow their scripts.

S~—0b01_ |

x: 153 y:-61
f
Sprites New sprite: ﬁ /
STAGE AREA BLOCKS ;
PALETTE a a n
Stage .
SPRITES 1 backdrop Dinosaur1 Dinosaur2 Dinosaur3 Ballerina
LIST New backdrop:
+
STAGE INFO \BACKPA(K E/H@ 17‘ l
. \ Use these A blue box highlights /
A Naming the parts symbols to the selected sprite.
While using this book you'll need to know what'’s h th :

Ising y change the Sprites list Click these
where in the Scratch window. Shown here backdrop. Every sprite used in a symbols to add
are the names of the different areas. The tabs project is shown here. new sprites.
above the blocks palette open up other areas Click on a sprite to see its

of Scratch to edit sounds and sprite costumes. scripts in the scripts area.
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| il

Use the
Select the Costumes tab Use the Sounds tab to
Scripts tab to to change how add music and sound
build scripts. sprites look. effects to sprites.

Scripts area

Drag blocks into this part of the
Scratch window and join them
together to build scripts for each
sprite in your project.

( \V, \V, \‘I
Scripts T Costumes T Sounds W
DT | e TN
i Control Click these headings SEIeCt,ed — ‘;
Sensi /_\ to reveal different SRS X: 20
I €nsing sets of blocks. y:-100
I Operators
I More Blocks
Q=Q
A
[ Backpack )
Blocks palette Backpack Click here
Instruction blocks for making Store useful scripts, to zoom in
scripts appear in the middle sprites, costumes, and and out.

of the Scratch window. Drag
the ones you want to use
to the scripts area.

sounds in the backpack
so you can use them in
other projects.



22 WHAT IS CODING?

Types of project

This book has a wide range of fun Scratch projects. Don't
worry if you haven’t used Scratch before or you're not an
expert - the “Getting started” chapter is there to help
you. Here’s a handy guide to the projects in this book.

Cat Art (p.26) Dino Dance Party (p.34)

A Getting started

Work your way through these easy projects to learn how to
use Scratch. Each project introduces important new ideas, so
don't skip any if you're a beginner. By the end of the chapter,
you'll have mastered the basics of Scratch.

<] Art

Artists love finding new ways
to create art, and computers
give them tools that even
Leonardo da Vinci couldn’t
have dreamed of. Make a
birthday card, spin spectacular

Birthday Card (p.82) Spiralizer (p.94) Fantastic Flowers (p.106) spirals, and cover your world
with flowers.

> Games

Game design is one of the most creative areas

of coding. Game makers are always looking for
imaginative new ways to challenge players or
tell stories. The projects in this chapter challenge
you to steer a sprite through a twisty tunnel or
clean virtual splats off a dirty computer screen.

Tunnel of Doom (p.122) Window Cleaner (p.134)
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Virtual Snow (p.144) Firework Display (p.154) Fractal Trees (p.162) Snowflake Simulator (p.172)

A Simulations

Give a computer the correct information and it can mimic,
or simulate, the way things work in the real world. This
chapter shows you how to simulate falling snow, sparkling
fireworks, the growth of trees, and the shapes of snowflakes.

<] Music and sound

While early computers struggled to make simple
beeps, modern computers can reproduce every
instrument in an orchestra. Try out these two treats
for your ears. The first one matches sound effects
with silly animations, and the second one puts a
digital drum kit at your fingertips.

Drumtastic (p.190)

<] Mindbenders

Making images move in clever ways can fool
the eye into seeing amazing patterns and
optical illusions. Try these mindbending,
spinning-pattern projects.

The Magic Spot (p.200) Spiral-o-tron (p.208)

“a «® EXPERT TIPS
Perfect projects
Every project in this book is do, go back a few steps and check
broken down into easy steps — the instructions again carefully.
read each step carefully and you'll  If you still have problems, ask
sail through them all. The projects  an adult to check with you. Once
tend to get more complicated you've got a project working,
later in the book. If you find a don’t be afraid to change the

project isn't doing what it should  code and try out your own ideas.
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Cat Art

Find your feet in Scratch by making fill your screen.
some super-simple art with Scratch’s

cat sprite — the mascot of the Scratch /-
project. This project turns the cat into s v

a kind of multicoloured paintbrush. Lt EC,:LAc:m m— )
You can use the same trick to paint =

with any sprite.

This simple project lets you use a
computer mouse to paint multicoloured
cat art. Wherever you drag the mouse, a
rainbow trail of cats is left behind. Later
on you'll see how to add other effects.

Click here to
make the project

Type the name of
your project here.

PN

Ec

/\ Follow the mouse

First you'll make a script
to use the mouse-pointer
to move the cat sprite
around the stage.

/A Making copies
Then you'll use the
“stamp” block to make
a trail of copies appear
on the stage.

A Changing colour
Next you'll add blocks
to the script to make
the cat change

its colour.

- -

A Going wild

There are lots of crazy
effects you can try out
on the cat once you
start experimenting.




The cat sticks to the
mouse-pointer and

keeps changing colour.

L |
CAT ART ! o %“I

Click the green ) .
flag to start Click the stop sign

the project. /_ to stop the project.

<{ Artistic cat

This project lets you go wild
with your imagination. You
can experiment with a variety
of colours, sizes, and effects
for the cat, and in the end
your project will look like

a piece of modern art.

Now that’s what | call
amasterpiece!
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Mouse control

The first step is to make the cat sprite move wherever
the mouse-pointer moves. You need to build a set of

instructions - called a script — to make the cat sprite do this.

1 First start a new Scratch project. If you use the online
version of Scratch, go to the Scratch website and click
on Create at the top. If you use Scratch offline, click on
the Scratch icon on your desktop. You should see a
fresh project, ready for you to start building scripts.

SCRATCH @ Filev Editv Tips 24O

The blocks in the blocks
palette are colour-coded
by their function.

Scripts are built here.

The cat sprite on the
stage is the only item

in a new project. \

w (Catart ) F . Scripts Costumes T Sounds W
by AroyCat1Z3 amshared
IEvents By
- ey
1l Looks Control B2
B
I sound J sensing 126
[ pen || Operators D
| Data 1l More Blocks
(poitindiscion @D ] e ’
series ewserte [ Quser @@ )
Sstage EECH
—© als
New baciakor:
/e [ Backpack ]

To build the script you simply drag coloured blocks from
pl the middle area (the “blocks palette”) to the empty grey

space on the right (the “scripts area”). The blocks are

colour-coded by what they do. You can switch between

different sets of blocks by clicking on the categories

at the top of the blocks palette.

Motion is always selected /

when you start a new project.
Clicking on each word shows a
different set of coloured

/
Scripts T Costumes T Sounds 1

I Events
Looks Control
I Sound I Sensing
I Pen I Operators
I Data I More Blocks

instruction blocks.

e

Click on the “go to mouse-pointer” block and ( i
drag it into the scripts area on the right. It will

stay where you put it.




Now click on Control in the blocks palette. All
the blocks in the centre of the Scratch window
will switch to yellow.

-
Scripts T Costumes \( Sounds w
I Motion I Events
I Looks Control
I Sound I Sensing
I Pen I Operators
I Data I More Blocks
Drag the wait secs
“forever” y
block ‘
to the ot
scripts area.
2
forever

Use the mouse to drag the “forever” block
around the “go to mouse-pointer” block. It
should click into place if you release it near
the blue block. The “forever” block makes
the blocks inside run over and over again.

This block is called a loop and
repeats the blocks inside it.

forever

=

Click on the green flag at the top of the stage.
The cat will now go wherever the mouse-pointer
goes. You can stop the chase with the red stop
button. Congratulations on your first working
Scratch script!

1.

\\ Click Control

CAT ART |

“au" LINGO
Running programs

“Run a program” means “start
a program” to a programmer.
A program that’s doing
something is “running”. In
Scratch, programs are also
called projects, and clicking
the green flag runs the

to reveal the current project.
yellow blocks.

To complete your first script, select Events in the

I blocks palette and then drag a “when green flag

clicked” block to the top of your stack of blocks.
This block makes the script run when someone
clicks on the green flag symbol on the stage.

A block that goes
at the top of the
script is known

as a header block.

forever

-4

Stops scripts

Starts scripts

e |
(L-_I

YV

\4

~e

(Cat Art

by ArtsyCat123 (unshared)

)

|

28" m
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Multicoloured cats

Scratch is packed full of ways to make
art. The simple script changes here will
send your cat straight to the art gallery.

[ Click on Looks at the top of the blocks
palette and find the “change colour effect
by (25)" block. Drag this into the loop

in your script so it looks like this.

1 Now comes the moment to make some art. We need
O‘i just one more block. Click on Pen in the blocks palette

What do you think
will happen when
you run this new
version of the script?

Click the green flag to run the
new version of the project.

The cat now changes colour
from moment to moment.
Every time the loop repeats the
“change colour effect by” block,
the sprite shifts in colour a little.

and you'll see a selection of green blocks. Drag a
“stamp” block into the loop so your script looks like this:

Let’s make
some art!

The stamp block
“stamps”a
picture of the
sprite onto

the stage

wherever the
cat is standing.
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| Next, run the project again by clicking the green
flag. The cat will leave a trail of multicoloured

cats behind it. What an artistic sprite! Each cat in the trail
is put there by the
stamp block.

12 You'll find that the stage soon fills up with cats, but
don’t worry, as you can add a script to wipe it clean
at the press of a button. Choose Pen in the blocks
palette and look for the “clear” block. Drag it into -
the scripts area but keep it separate from the first
script. Then click on Events and add a brown “when
space key pressed” block. Run the project and see

This header block starts the
what happens when you press the space-bar. script when the chosen key is

pressed on the keyboard.

"= u® EXPERT TIPS

To see projects at their
best, you can simply click ,~ .

the full-screen button just
above the stage to hide
the scripts and just show
the results. There’s a similar
button to shrink the stage
and reveal the scripts again
from full-screen mode.

Click here to /

see your project
fill the screen.

-
wd

r
Bs

?

If you use the offline
version of Scratch, don't
forget to save your work

from time to time.
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Hacks and tweaks

There are lots of ways to change how the cat
looks, and you can use them to create some
startling visual effects. Below are a few tips,
but feel free to try your own experiments.

V Try this for size
Add these two scripts to the cat to make
it bigger or smaller when you press the

up or down arrow keys.
Click on the triangle to
choose the correct key
rom a drop-down list.

&f
!_ Positive numbers make the

cat bigger and negative
numbers make it smaller.

V Smooth changes

Don't be afraid to experiment with the numbers and settings
in Scratch commands. You don't have to change the cat’s
colour effect by 25 each time. The lower the number, the
more slowly the colour will change, like in this rainbow.

e =* TRY THIS K
Try growing your cat until it fills the
stage. Press the space-bar to clear all
the other cats, leave the computer
mouse alone and hold down the
down arrow. A succession of ever-
smaller cats will appear inside each

other, creating a multicoloured,
cat-shaped tunnel!

e

Set this number to
1 for a smoother
colour change.
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V Special effects V Cleaning up
There are lots of other effects to try besides simple Things can get messy with effects, so add a “clear
colour changes. Try adding another “change” block graphic effects” block to the script below. This runs
to the main script. Click the drop-down menu and when you press the space-bar to clear the stage.

try the other effects to see what they do.

It's best to change
the effect sIowa

A o
= l.
Look at all the mess
I need to clean up.
Click here m l.

to choose
different effects.

2
=

EXPERT TIPS

To give yourself more control over effects while
painting with the cat, you can trigger scripts with
any keys you choose. You could create a whole
keyboard full of weird cat changes, including

the ghost effect shown here.

Almost all computer programs contain loops. These
are useful as they let a program go back and repeat
a set of instructions, which keeps scripts simple and
short. The “forever” block creates a loop that goes on
forever, but other types of loops can repeat an action

a fixed number of times.You'll meet all sorts of clever
_ oo mproseEiein fhebock

Scratch's ghost effect Script runs from The “forever” block makes
makes sprites transparent. top to bottom. the program return to the

- start of the loop.

—
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Dino Dance Party
Brush off your dancing shoes and join Click this icon to Type the name of
the dinosaur’s dance party! Who will you make the game the project here.

fill your screen.

invite? There will be music, a light show, /
and dance moves galore. Dance routines = v

are just like computer programs - you (M, (Dino Dance Party )
just follow the steps in order.

by PartyPeople555 (unshared)

Each sprite has one or more scripts
that program its dance moves. Some
simply turn from side to side, but
others glide across the dance floor
or perform more varied moves. You
can add as many dancers as you like.

<] Dinosaur

After you've created a dancing
dinosaur, you can duplicate
this sprite to make a group of
dinosaurs dancing in rhythm.

The “spotlight-stage”
backdrop sets the scene
for the dance party.

<] Ballerina

To add a touch of class, the
ballerina will perform a more
complicated dance routine.

)




The disco lights change
colour several times
a second.

Click the green flag
to start the project.

L o .
n

L
DINO DANCE PARTY T=‘.:H| |‘

Click the stop sign
to stop the project.

~

~ e

By switching between
different poses, the
sprites appear to dance.

E Let’s party! E

=I=i .EHEEEH
‘lr

I
]
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Dancing dinosaur

Scratch has lots of ready-made sprites for your project in the
sprite library. Many of the sprites have several “costumes’,
each showing the sprite in a different pose. If you make

a sprite switch costumes quickly, it looks like it's moving.

First start a fresh Scratch

SCRATCH

e

File v Edit ¥ Tips

project. From the main
Scratch website, click

on Create at the top. If a
Scratch project is already
open, click on the File
menu above the stage
and select “New".

Clicking on “New” will save —
an existing project before
starting a fresh one.

| ey | N
B (Untitled

by abcd (unshared)

New

Save now

Save as a copy

Go to My Stuff

Upload from your computer

Download to your computer

Revert

New projects always start with the cat
sprite, but we don't need it this time.

To delete it, right-click on the cat (or
control/shift-click on a one button mouse)
and select “delete”. The cat will disappear.

3
il

1
-— : I=

info

l duplicate

delete X

save to local file

To load a new sprite, click on the small sprite symbol -4
in the sprites list just below the stage. A window with

a huge selection of sprites will open. Choose Dinosaur1
and click “OK". Dinosaur1 will now appear on the stage
and in the sprites list.

3.

Click here to load
a new sprite.

=

N
Sprites

New sprite: %/H* (O]

Dinosaur1
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Make this simple script for Dinosaur1. Look You can find brown blocks
carefully and you'll see the script runs when by clicking on Events in

the space-bar is pressed — not when the the blocks palette.

green flag is clicked.
Click on Looks to

Look at the dinosaur on the stage and press the space-bar. Every time o

. . . . . . Each pose is a different
you press it, the dinosaur will change its pose. It’s still the Dinosaur1 costume belonging to
sprite, but the way it looks keeps changing. Each different pose is called the dinosaur sprite.

a costume and can be used to make a sprite appear to do different things. /

Click on the Costumes tab at New @osiume
6 the top of the blocks palette to & / " (Clear | Add [ Import |
see all the dinosaur’s costumes. Y / -l O]

Press the space-bar to trigger
the “next costume”block and
you'll see the blue outline
move to each costume in
turn as it’s selected.

Each costume has a /

different name.

dinosaurl-a
151x169

w =00~

dinosauri1-b
233x158

This part of the Scratch window

e — -
dinosaurl-c

is called the paint editor. Later on o0
you'll find out how to use it to create
your own sprites and backdrops. 4 EmEn v S
i . 0/
=l ;l==l o
— ...===== Vector Mode
dinosaur1-d S — HE EEEEE (Convert to bitmap j
95x172
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Dance steps

By using loops you can make the dinosaur change
its costume repeatedly, making it appear to move.
Changing pictures quickly to give the illusion of
movement is called animation.

. Click on the Scripts tab at the top of the Scratch Click the green flag above the stage to run the
| window to go back to the dinosaur’s scripts and script. You'll see the dinosaur move wildly as it
add this script. Before you try it, read through the loops through all its costumes at high speed.

script and see if you can figure out what it does. To make a neater dance, the next step will
limit the number of costumes to just two.

Remember, blocks are
colour-coded. The “forever”
loop is in the yellow
Control blocks section.

dinosauri1-c dinosaur1-d

r

Remove the “next costume”

block from the loop and
replace it with the blocks
shown here. The new
script switches between
two costumes and slows
everything down with
some “wait” blocks.

Run the project again

by clicking the green

flag — the dinosaur should
now dance more sensibly.

Drag this block out
of the scripts area.

Choose
“dinosaur1-c”.

Change the delay
to 0.5 seconds.

Choose
“dinosaur1-d”.
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- To add more dancing
dinosaurs to the party you can
simply copy the first dinosaur.
Right-click on the dinosaur in
the sprites list and choose
“duplicate” from the pop-up
menu. A new dinosaur will
appear in the sprites list.

Right-click (or control/ /

shift-click) on the dinosaur.

are three dinosaurs in total. Click
on the dinosaurs on the stage and
drag each one to a good spot. Run
the project. Since they all have the
same script, they’'ll all do the same
dance at the same time.

n Make another copy so that there

.l | | =]
DINO DANCE PARTY = H__EN
( . =%
Sprites New sprite: Q / - m

Stage

1 backdrop Dinosaur1_
New backdrop:
ke / & B3 duplicate L3

Choose “duplicate”
to make a copy of the
sprite and its scripts.

Setting the scene

The dinosaurs are dancing, but the room’s a bit boring.
Follow the next steps to add some decorations and music.
You'll need to make some changes to the stage. Although
itisn't a sprite, it can still have its own scripts.

" First, a change of scenery. The picture on the stage

ﬂ is called a backdrop and you can load new ones.
Look at the bottom left of the screen and click on
the backdrop symbol sl to the left of the sprites list.

The “spotlight-stage”
backdrop sets the
mood of the party.

( By
Sprites
Stage

1 backdrop Dinosaur1

New backdrop:
1

-/

A

\ Click this symbol

to add a backdrop.

13 Select “spotlight-stage” from the
backdrops library and click “OK".
This backdrop will now appear
behind the dancers.

[ o | N
(= (Dino Dance Party ) I~ .
by PartyPeople555 (unshared)




iy =

_J |
GETTING STARTED

14 Now click on the Scripts tab at the top of the (" e T Eratehogs TSounds W

screen to add a script to the stage - each sprite
DG ] e

can have its own scripts and so can the stage.

I Looks I Control
Click here to show .
the scripts area. I Sound I Sensing
I Pen I Operators
I Data I More Blocks

Add this script to make the disco lights flash. This block only

Then click the green flag to run the project — changes the backdrop

it should look like a real disco. You can colours. It does not
affect the other sprites.

experiment with the time in the “wait”
block to make the lights flash faster or
slower if you want.

Adjust the number
here to change how
fast the lights flash.

“ Now it's time to add some music. Click on the /Scripts T el Y Sounds
Sounds tab, which is next to the Scripts tab at

the top. Then click on the speaker symbol 1€

to open Scratch’s sound library. Select “dance New sound:

around”and click “OK" to load it into the stage’s N | 4

list of sound clips. I’t\: T wal

\ Click here to choose a

sound from the library.

ﬂ Click on the Scripts tab again and add this new
script to play the music in a loop. Click the green -
flag to run the project again. The music should i 1]

Don't forget to click
lay. You now have a real party on r hands!
play. You now have a real party on your hand the full-screen symbol

above the stage to see
me at my best.

The music =
repeats forever!

This block plays the whole
tune before the script
goes back to the start.
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Get a move on!

The dinosaurs are throwing some wicked shapes, but they're

not moving around the dance floor much. You can fix that
"block.

I 1

with some new scripts that use Scratch’s “move

Click here to see
Dinosaur2’s scripts.

18 First, click on Dinosaur2 ]
in the sprites list to Sprites
show its scripts in the
scripts area. J
Dinosaurl Dinosaur2

Next, add this extra script. To find the dark blue
blocks, click Motion at the top of the blocks
palette. What do you think the new script does?

These aren't actual
dinosaur steps,
they're Scratch’s
way of measuring
distances.

forever

the dinosaur round at
the stage’s edge.

I I : ! Add this block to turn

Now click the green flag and both of Dinosaur2’s
scripts will run at the same time. The sprite will
move all the way across the stage and then turn
around and dance back. But you'll notice that

it dances back upside down!

To prevent the blood rushing to the dinosaur’s
tiny brain, click on the blue “i” symbol next to
the sprite in the sprites list. This reveals extra
information about the sprite.

Click here.

Dinosaur2

An information box will pop up. Change “rotation
style” to the double arrow and watch the dinosaur
dance. See what happens if you click the other
rotation styles. You now have the power to choose
whether the dinosaur dances on its head or not!

Select the double arrow to
keep the dinosaur upright.

Click here to go back
to the sprites list.

el

o )

direction: -90° -e

(Dinosaur2

x:-5 y:18
rotationstyle: 1) « e
can drag in player: [J

show:
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Keyboard control

Ever dreamed of taking control of your very own
dinosaur? The next script will give you keyboard
control of Dinosaur3’s movements: you'll be able
to move the dinosaur across the stage with the
right and left arrow keys.

23 Click on Dinosaur3 in the \
sprites list so you can edit

its scripts. \\
The blue outline shows

that Dinosaur3 is the
Dinosaur3 selected sprite.

Click here and choose
“right arrow”.

Add this script to the
n scripts area. It's quite
complicated, so make
sure you get everything
in the right place. The
“if then” block is in
the yellow Control
blocks section. It's
a special block that
chooses whether or
not to run the blocks
inside it by asking a
question. Take care to
ensure that both “if
then”blocks are inside
the “forever”loop and
not inside each other.

Drag this pale blue Sensing
block into the window in
the yellow block.

Choose 90 here. This points
the sprite to the right.

Click here and choose
“left arrow”.

Choose minus 90 here. This
points the sprite to the left.

Before you run the script, read through it carefully and see
H if you can understand how it works. If the right arrow key

is pressed, blocks that make the sprite point right and move

are run. If the left arrow key is pressed, blocks that make

the sprite point left and move are run. If neither is pressed,

no blocks are run and the dinosaur stays put. Repeat .

step 22 to stop Dinosaur3 from turning upside down.
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Making choices

You make choices all the time. If you're hungry, you
decide to eat; if not, you don’t. Computer programs
can also make choices between different options.
One way to make them do this is to use an “if then”
instruction, which is used in lots of programming
languages. In Scratch, the “if then” block includes

a statement or a question and only runs the code
inside the block if the statement is true (or the
answer is yes).

No
(false)

Is the right
arrow key
pressed?

DINO DANCE

Yes
(true)

I
|

PARTY “

-[ Move right ]

Add a ballerina

The dinosaurs are dancing, but it's not much of a party
without some friends. A ballerina is going to join the fun
and will do a routine. Her scripts will show you how to
create more complicated dance routines.

Click on the sprite symbol #inthe sprites list and load the
ballerina. Then use your mouse to drag the sprite to a good
spot on the stage. To give the ballerina some scripts, make
sure she’s selected in the sprites list — the selected sprite
has a blue outline.

26

— Ballerina is the
selected sprite.

Ballerina

You can see all the costumes of a sprite by clicking on the
Costumes tab when the sprite is selected. The ballerina has
four costumes, and switching between them will make her
dance a beautiful ballet.

27

Each costume has
a unique name.

\j 66x81

=

F 3

&

-
Scripts Costumes Sounds

New costume:
?
4/ a5
1

5

ballerina-a
61x10

ballerina-b

[ballerina—a

)

=

I

L] EI»U , ;I
&l gf:u
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Using the names of the
different costumes, you

can design a dance routine
for the ballerina, like the

one shown here. Each step
in the dance will become an
instruction block in the code.

K, Costume ballerina-a then

ballerina-d, repeated three times.

Build this script to create the
ballerina’s first dance. There's no
“forever” loop - instead, the script
uses a “repeat” loop that runs a fixed

The loop repeats the
blocks inside three times.

repeat ©) ‘&_/

number of times before moving on
to the next block. Run the project
to see her perform the dance routine.

To set the delay time,
click on the window
and type 0.5.

“an" LINGO

Algorithms

An algorithm is a series

of simple, step-by-step
instructions that together
carry out a particular task.

In this project, we converted
the ballerina’s dance routine
(an algorithm) into a
program. Every computer
program has an algorithm
at its heart. Programming is
translating the steps of the
algorithm into a computer
programming language that
the computer understands.

Walt . secs

secs

-4

\2“7

PROGRAM
(Dance steps turned into computer
programming language)

ALGORITHM
(Dance steps)

sTanD! \

WAIT!

Y

wait secs

KICK!
STAND! wait . secs
WAIT! ’
| AF
BEND - ’
THE KNEES!

L
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n Now for the second part of the
)W'. ballerina’s routine. After flexing
- Costume ballerina-a then

her leg three times, she'll dip twice. ! :
rballerlna-b, repeated twice

Add the blocks shown here to the y Next, click the green flag and you'll see the
bottom of the ballerina’s script, ballerina do her full routine. But she'll only
after the first “repeat” block. do the routine once. To make the dance
go on we can wrap the whole body of the
script in a “forever” loop. Loops inside loops!

Drag the “forever”
loop to the top

of the existing
script and the
jaws will expand
to fit.

Add the second
repeat block here.
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.+ EXPERT TIPS 7
Repeat loops and forever loops

Look at the bottom of the two types of
loop you've used so far. Which one can
have blocks attached to it? You might
spot that the “repeat” block has a small
lug on the bottom, but the “forever” block
doesn’t. There's no lug on a “forever” loop
because it goes on forever, so there’s no
point adding blocks after it. A “repeat”
block, however, runs a fixed number

of times and the script then continues.

forever

repeat

4 4
A lug allows you to _j

join new blocks.

Hacks and tweaks

You can add as many dancers as you like
to this project. There are lots of sprites in
Scratch that have several costumes, and
even those with only a single costume
can be instructed to dance by flipping
left to right or by jumping in the air.

V Turn around

You can make any character face the other
way by using a “turn 180 degrees” block.
Just add this block before the end of the
“forever” loop to make your sprite’s dance
switch direction each time.

&

Tlamy
|

This is the same as selecting
the double arrow rotation
style in the sprite’s
information panel.

forever

wait secs
y

This block flips
the sprite to its
mirror image.
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> Dance-off!

Look in the library for sprites with the word “Hip-Hop” in the
name. They have lots of costumes showing different dance
postures. Start off with a simple script like this one that shows
all the costumes in order. Then choose the costumes that work
best together and switch between them. Add loops to extend
the dance or add sensing blocks to give you keyboard control.

: J'JJIn
) W

V Might as well jump!

Add another ballerina and make her jump
in the air with this script. The change of
costume makes it seem like the ballerina is
really jumping. Experiment with the timing
to make the dance match the music.

for upward
movement.

for downward

movement.

WF

==

i

a

Add this short script to every one of
your sprites. When you press the x key,
all the sprites will shout “Party!”

S ——

I PARTY!
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Animal Race

Have you ever wondered which is -
faster — a dog or a bat? Now you (W (Animal Race )
can find out when you play this DTty e

fun fast-finger, button-pressing,
two-player animal race game. Go!

—

The aim of this two-player game is simply
to race across the screen and reach the
balloons before the other player. Fast
finger action is all you need to win.

The faster you tap the keyboard’s “z”

or “m”key, the faster your sprite moves
from left to right.

<] Sending messages
This project shows you how
to use Scratch’s message
feature to make one sprite
pass information to other
sprites, such as when the
cat sprite tells the dog

and bat to start racing.

<] Variables

The cat’s script stores
information in something
programmers call a variable.
In this project, you'll use

a variable to store the
numbers for the cat’s count

at the start of the race. The cross and arrow
mark the start line.

Count
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The bat flaps its wings
every time you press
the “z" key.

ad

<] Fastest finger first

As soon as the cat starts
the race, the dog and the
bat start running towards
the balloons. The faster the
players press their keys,
the faster their sprites run.

Balloons mark
the finish area.

Catch me
if you can!

The dog runs for

the finish — one stride
every time you press
the “m”key.
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Starter cat

The cat starts the race with“1... 2... 3... Go!, so you need to
teach him how to count. Computer programs use variables
to store information that can change, such as a player’s name
or their score in a game. The cat will use a variable named
“Count”to keep track of what number he’s got up to.

Start a new project. To create a new variable, A small window will pop up asking you to give
select the orange Data block in the blocks . the new variable a name. Type “Count’, leave
palette and click on the “Make a variable” button. everything else alone, and click the “OK” button.
- . . 7
Scripts T Costumes T Sounds W New Variable
. Variable name: Count N
I Motion I Events 7
I Looks I Control @ For all sprites O For this sprite only
I Sound I Sensing
Pen Operators
I I > [ OK ] [ Cancel J
Enter /
(Make a Variable J “Count” here.
7
[Make a List J
“I Make this script for the cat. It starts by setting the

\ . value of “Count” to zero. Next, inside a loop, it adds
Click here. u "
one to the value of “Count” and makes the cat say
You'll now see some orange blocks for the the new value for one second. The loop runs three
pl new variable in the blocks palette. Uncheck times and then the cat says “Go!" to start the race.
the variable’s tick box so that it doesn't
appear on the stage.

[Make a Variable ]

Tick box _//

This increases
the value stored
in“Count”by 1.

ID

Drag this orange block

from the Data blocks
into the purple block.
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Click the green flag to run the script. x
5 The orangge ”Coun'?"block in the b Eiai ACINSIO

window of the “say” block makes variables

the cat say the variable’s value each

time. You can change how high the Think of a variable as a box for

cat counts by changing the number storing information, with a label

in the “repeat” loop’s window. to remember what'’s inside. When

you create a variable, give it a

—— sensible name, such as“High
I 1..2..3 I Score” or“Player Name”. You can
" o put all sorts of data into variables,

including numbers and words,

r
and the data can change while High Score
5 i i the program is running.

H Make sure Dog2 is selected in the sprites list.
Setti ng up the racers .8. Click on the Costumes tab at the top of the
The cat is ready to start the race. The next steps blocks palette and you'll see it has three
are to decorate the stage for the race and then to costumes. The first two show the dog running,
add the bat and the dog sprites, along with other but we don't need the third one so delete it.

sprites to mark the start and end of the racetrack.

New costume:

 Add a backdrop. Click Q / Hf O]
| on the backdrop symbol 1 g:fk%reo |__ The first two costumes

udl t0 the left of the P 1 work well for this project.

sprites list and add

the “blue sky” backdrop. New backdrop:
=N o
A dog2-a

Click here to open 7 127x110

the backdrop library.

It's time to add some sprites for the racers,
7 starting with the dog. Click the sprite
symbol ¥ in the sprites list. Find Dog2
in the library and add it to your project. Slagis

127x104 Click here to delete
= the third costume.

Sprites

Dog2 will now
= '=' - appear in the
sprites list.

Sprite1 Dog2

dog2-c
121x109
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R To tell the dog where to start "} (AnimalRace
. therace, add another new by TopDog786 (unshared)

sprite: Button5, which is a
black cross. Drag it to the
bottom left of the stage.

The black cross
tells the dog where
to start the race.

m Every sprite you load should have a meaningful name.

; This makes scripts easier to understand. To rename
Button5, click on the blue “i”and name it “Dog Start”.

Then click the blue triangle to return to the sprites list.

Button5 Type the new name
for the sprite here.

L
o (Dog Start )
x:-211  y:-129 direction: -90° )
rotationstyle: 1) « e

can drag in player: [J
show:

\ Click here to return

to the sprites list.

11 Select Dog2 again. Then click the Scripts
tab at the top of the Scratch window and
add this script to make the dog start in
the correct place. Run the project to see
itin action.

Choose “Dog
Start” from the
drop-down menu.

This block makes e
] ||

:ze g??hipcﬁgzg on I should be on top
P ' of the black cross.

not behind it. b =
] =

o

iy
g
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Now add a new sprite for

the dog’s finish line. Choose
Balloon1, but rename it “Dog
Finish”. To change the balloon’s
colour, click on the Costumes tab
and choose the yellow costume.
On the stage, drag the sprite to
the finish point of the dog’s race.

TS,
i |
Remember to choose
the yellow balloon
for the dog.

|
|| =

L

The dog needs someone to
race against. Click the sprite
symbol ¥ in the sprites list
again and add Bat1 to the
project. Click the Costumes
tab and you'll see two
costumes perfect for flapping.

bat1-a
115x125

&

bat1-b
101x103

ANIMAL RACE 53

=
[I: [AnimaIRace j

by TopDog786 (unshared)

~e

Now add the Arrow?2 sprite, but rename it “Bat
ﬂ Start”and drag it just above the cross. Then

add another balloon, rename it “Bat Finish”,

and place it at the bat’s finish line on the right.

The bat has to
touch the balloon
to finish the race.

Ml A
M, [ AnimalRace !
by TopDog786 (unshared)

/ Mm@

+
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Select the bat sprite in the sprites list and
give it this script. Run the project and watch
the competitors line up at the start.

The race

The bat and the dog both need scripts to make them
race. The cat will trigger these scripts by sending a
message when it says “Go!” at the start of the race.
Both contestants will receive the message at exactly
the same time.

1 Select the cat sprite in the sprites list and Click on the black triangle in the
6 add a“broadcast message1”block to the “broadcast” block and choose “new
bottom of its script. This block sends out message” from the drop-down menu.

a message to every other sprite. Type “Start Race” as the name of the
new message and click “OK".

Open the drop-down
menu by clicking here.

new message...

e
¥/

New Message

Message name: | Start Race |

[ OK J ( Cancel J

Add this block to the
bottom of the script.
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Now the cat sends out the “Start Race” message at the start of
the race. Each racer needs a script to make it react, so select

the dog first and add this script. See how the two “wait until”
blocks together make the player press the “m”key and then
release it again and again to move their character; just
keeping your finger on the “m” key won't work.

“a s’ LINGO
Boolean operator: NOT

The “not” block reverses the
answer to the question block
inside it. This block is very useful
for testing if something isnt
happening. There are three green
Operators blocks that can change

This block checks if the
Dog2 sprite is touching
the “Dog Finish” balloon.

This ends the game when
the dog gets to its balloon.

Check the message
in here is “Start Race”.

answers to yes/no questions

(or true/false statements) in
useful ways: “not”, “or’, and “and”.
Programmers call these “Boolean
operators”and you'll use all of

them in this book.

The script waits here
until the “m” key is pressed.

The script then waits
here until the “m” key
is released.

Look for this block
in the light green
Operators section.

| won!
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A Run the project. Once the cat says “Go!", you should find
a that the dog runs forward a step each time you press and
release the “m” key. When it reaches its balloon, the dog
should stop responding. If anything isn't working, carefully
check your script against the version in the book.

 Next, add this similar script to the bat sprite. The only
W differences are that the key selected now is the “z” key
and the bat must touch its own finish sprite.

Note the differences
to the dog'’s script.

_ The bat stops running when

_ i it touches the balloon sprite.

g Now try to race the sprites. You
might find that one sprite wins

more easily because a wing or a
nose sticks out. You can drag the
start and finish sprites around

a little to even things up.

| | .
. (Anlmal Race

by TopDog763 (unshared)
I L

Drag the cat to
the corner, out of the
way of the racers.
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Hacks and tweaks

The race game is very simple, but you can easily add
features to make it more interesting. Here are some -.Jl
suggestions to get you started. It's worth making
a copy of your project before you start to change
things - then you won’t be afraid to experiment.

.
7
!

Click the drop-down
> Sounds menu to see the sounds

Add a sound effect to mark the start of the race _ loaded for this sprite.
by adding a “play sound” block to the cat'’s

script. The cat has the “meow” sound preloaded,
but you can load other sounds from the sound

library by clicking the Sounds tab and then the

Change 0 to 4. <] Countdown
Try changing the middle part of the cat’s
) : script to look like this. Can you work out
repeat @ Place a minus what will happen now?

j‘FII=
<] Extra competitors

Why not add more animals to the race? Find some sprites
in the sprite library with costumes you can animate, like the
parrots or Butterfly1. Add start and end sprites for each one
of them and adapt the racing script to use different keys. If
you need to adjust a sprite’s size, just add a “set size” block.
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V Challenging controls

You can make the game harder for the players
by making them press two keys alternately FASTER, FASTER, KEEP
rather than one key repeatedly. You just need GOING STRAIGHT!
to change the script to wait for a second key
to be pressed and released after the first one.

This shows how to change the dog’s script. H 0
For the bat, make the same change but
use “x” for the second key instead of “n”. L

Note that these blocks
have “n” selected, not “m”.

For the bat’s script,
select “x".
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Race positions

It might not always be easy to tell who's won if the
finish is close. To fix this, you can make each animal
show their finishing position when the game ends.

Next add a “set Position to” block to

1\ Choose Data in the blocks palette and then
the bottom of the cat’s script and

click the “Make a Variable” button to create

a new variable. Call it “Position”. change the number to one.
p
@ For all sprites O For this sprite only t
[ oK ] ( Cancel ] Change the
number to 1.

_ Now change the end of the dog's script so it looks Try it out. The cat’s script sets “Position”
like this. You need to add two new blocks and to 1. The first sprite to reach the finish
choose a new menu option in the “stop” block. runs the “think Position” block, which
Do the same for the bat. makes a thought bubble containing the
number 1 appear. Their script then adds
1 to the value of “Position”, making it 2.
When the second sprite finishes and
thinks of “Position’, it displays 2.

2]

Add these I 1
two blocks.

Choose “this script”in
the drop-down menu.
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Ask Gobo

Do you have a tricky decision to make
or want to predict the future? Let Gobo Name of the project.
help you in this fortune-telling project.
Here you'll learn about random numbers,
variables, and how computer programs
make choices.

(l' =) "L
i, [Ask Gobo )

by FortuneTeller100 (unshared)

Gobo invites you to ask a question and
then answers with either “Yes” or “No".
You can ask anything you like, from “Am
| going to be a billionaire?” to “Should |
play a computer game instead of doing
my homework?” Gobo pauses to look
like it’s thinking, but its answers are
actually pure chance.

<] Gobo

Friendly Gobo is the only
sprite in this project. It has
three costumes that you
can use later to help bring
it to life.

<] Take a chance

Just as the roll of the dice
creates random numbers,
Scratch can generate
random numbers to
make the program react
in unpredictable ways.
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The green flag
starts the project. The red button
stops the project.

<] Ask a question!

Gobo works best if you ask

it to make predictions or
decisions for you. Don't ask
factual questions as it'll often
get the answer wrong!

| can answer your
yes-or-no questions.

Gobo uses speech
bubbles to interact
with you when you
run the project.

Ask your question
e N —— then press space.

Get ready to see
into the future!
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Setting the scene

Starting a project usually involves picking sprites and
backdrops. Follow these steps to add the Gobo sprite
to the project and to load a suitable backdrop to create
a grand setting for Gobo’s answers.

1 Start a new project. Then get rid Gobo’s answers should be spoken in a serious setting. Click
of the cat sprite by right-clicking on the backdrop symbol kalin the lower-left corner of the
on it and selecting “delete”. Scratch window and load the “greek theater” backdrop.

Now drag Gobo to the centre with your mouse.

[ |
M (Ask Gobo ) F .
by FortuneTeller100 (unshared)

delete \

To load the Gobo sprite, click on the
h sprite symbol & in the sprites list.

Choose Gobo and click “OK”. Gobo

will now appear in the sprites list.

Select Gobo by clicking on it in the sprites list. Now add these
extra blocks to your script to make it speak when the project
starts. Run the new script and you’ll see that it pauses until
you press the space-bar. Gobo won’t answer yet.

This “say” block doesn’t have
a time limit so it stays until
the next “say” block.

Gobo

Gobo’s a bit small, so add this script

- to make him bigger. Run the project
and see him grow.

Click in the window
and type 250.

This is just a trick - the
computer isn't really listening!
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Making random choices

Computers are usually very predictable. Often, with
the same code and inputs, you'll get the same outputs,
but you don’t want that in this project. Gobo’s script
will mix things up with some random numbers.

You need to add some more blocks to create o A small window will pop up. Type
Gobo's answer. Gobo will reply in one of two “ReplyNumber”into the box to name
ways, which we'll number one and two. the new variable and click “OK".
~
( New Variable
Yes!
Variable name: ReplyNumber
SERREENY @ For all sprites O For this sprite only
B lllllllllll-u-lf
]
[ OK J [ Cancel J
RepIyNumber—1 ReplyNumber =2
Type the variable’s /
name here.
The script will use a variable named “ReplyNumber” You'll see that a block for your variable now
. tostore the number of the reply the program has " appears in the Data blocks along with several

chosen so it can show the correct message. To make other blocks.
a new variable, choose the orange Data blocks at
the top of the block§ palette. It won't h.ave any If this tick box is ticked, the value
blocks in it yet, so click the “Make a Variable” button. of the variable is shown on the

stage. Leave it ticked for now.

-
G

K

f
Scripts T Costumes T Sounds )

I Motion I Events
I Looks : ‘Control
I Sound I Sensing

I Operators

_ I More Blocks \ This block is used

to insert a value
into the variable.

[Make a Variable j

[Make a List J \_ Click here.




A random number is one that you can't
predict before it appears. A dice roll is a

random number - any of the numbers @
from one to six could appear each time @

you roll the dice. You don’t know which

number will come up until you roll. In
Scratch, you can get a random number

using the “pick random” block. Drag
this block into the scripts area and

Highest number @/
experiment with it. it can select

Lowest number If you click on the
it can select block it will tell
you its value. It
selects a random
number each time.

il
E

-

n

Change the second
number to 2.

The variable will hold the number of Gobo's reply, but the

program needs a way to choose that number randomly. Add a @

“set ReplyNumber to” block to the bottom of Gobo’s script and

then drag a green “pick random” block into it from the Operators

section. Change the second number to two. The green block . ' E !
picks randomly between one and two, like flipping a coin. -

Next create this block to add to the
bottom of the script. It will make Gobo
say “Yes!"if the value in the variable
“ReplyNumber”is one. The “say” block
only runs if the value is one, otherwise
it's skipped.

Connect this block to the
bottom of Gobo's script.

Now run the project a few times.
Around half the time Gobo will say
“Yes!"The other times it doesn't say
anything. If you look at the top of the
stage, you'll see the “ReplyNumber”
variable says one when you get “Yes!”
and two when you get no reply. Add
this extra block to make Gobo say

PR . . Again, connect this
No!”when the variable is two. block to the bottom

of Gobo's script.
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» The script should now look like this. Run the project a
ld | few times and check that Gobo gives random “yes” and g—
“no” answers. If not, check the whole script carefully. |

Wait! The answer
is coming to me...

Scripts T Costumes Y Sounds \

You can now go to the Data blocks section
and untick the “ReplyNumber” block to
remove the variable from the stage.

I Motion I Events
I Looks I Control
If you use the offline -
version of Scratch, don’t I sl I e
forget to save your work I Pen I Operators

from time to time.

P oD

the tick box. __~
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Now try using your project
to answer some important
questions to predict the future!

Am | a brilliant
programmer?

Should | do my
homework right away?

“u 2" EXPERT TIPS

Will I get a puppy
for Christmas?

Should | be nicer
to my sister?

You've already seen how to use “if then” blocks
containing questions to decide whether or
not to run lines of code. In this project, you
use green Operators blocks inside “if then”
blocks to check the value of a variable. The
pale blue question blocks have “yes” or “no”
answers, but when you use the green blocks
you should ask if what they say is true or false.

All the blocks can go
inside an “if then” block.

There are three different green blocks you

can use to compare numbers, each with

a different job and symbol: = (equal to),

> (greater than), and < (less than). Programmers
call true-or-false decisions used inside “if then”
blocks “Boolean conditions”. They are named
after the English mathematician George Boole
(1815-1864).

True only if the
variable “Age”
has a value of 10.

True only if the
variable “Age” has a
value greater than 5.

True only if the
variable “Age” has
avalue less than 18.




Hacks and tweaks

You can do much more with the random numbers
than simply answering yes-or-no questions.
Try exploring some of these possibilities.

V Ask me another

To make Gobo answer more questions after the
first one, place the original script inside a “forever”
loop, as shown here, with a few extra blocks to
make Gobo prompt the user for a new question.

Insert the original
script here.

|
L,

> Special effects

You can alter Gobo's replies to be more
fun. While you're at it, why not make
Gobo change colour or costume for each
reply? You could also add sounds to its
replies, some dance steps, or a spin.

How DARE you
ask that!
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V More replies

To add to the fun you can extend the number of replies. You simply need

to increase the top number in the “pick random” block to the new number

of choices and then add extra “if then” blocks containing new “say” blocks. Change the 2 into a 6. This must

This example has six possible answers, but you can add as many as you like. match your number of replies or
some responses will never appear.

4

Add four more “if then”
blocks. These are just
suggestions — you can

choose your own replies.

A
| e—t O

To make Gobo seem
more mysterious, you
can include some
strange answers.
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V Counting horse

You don't have to stick to yes-or-no answers — instead, you
could answer questions like “How old am 1?” or “What's my Don't forget to click the
1Q?” with random numbers. Start a new project, load the full-screen symbol , M,
Horse1 sprite, and add the script below to make it count above the stage!
out the answers by stomping up and down with its feet.

You could also add some horse noises from the sound library.

Maximum number
the horse can say

This loop makes the horse
count out the answer by
lifting its feet.

._..
> Do as | say!
Rather than answering questions, Gobo could give Take a hike!
random orders, such as “run up and down the stairs”, L .
“jump in the air twice”, or “sing a famous song”. Just T
change the text in the “say” blocks to Gobo's commands.

You could also change Gobo’s appearance to something
grumpy to match the mood.
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Funny Faces

You can have lots of fun drawing your own sprites in
Scratch — you don't have to stick to the ones in the sprite
library. Creating your own sprites will give your projects
a unique look. For this project, you can go wild making
facial features and accessories for a DIY face.

This project starts with a blank face surrounded by a

collection of eyes, noses, and other items that you can You can add up to 11

drag into the middle to create crazy expressions. Press eyes, but most sprites
the green flag to reset the face and start again. / are justa single item.
[-3 (Funny Faces )

by MonsterFace321 (unshared)

Empty face

Bow tie

Mouth
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Go ahead and create
as many funny faces
as you like!

A Funny, funnier, funniest!

This project lets you use your creativity and

imagination to the fullest. You don't have

to make human faces. You can make aliens,

monsters, or anything! Type in the name of
your project here.

:-: (Funny Faces )

by MonsterFace321 (unshared)

Pig nose

Snotty
nose

Tongue
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Get painting

Dust off your digital overalls because it’s time for some
painting. Scratch has a great paint editor built in, so you
have all the tools you need to create a mini-masterpiece
for each body part and item of clothing.

1 Start a new project and remove the cat sprite ) & R
by right-clicking on it in the sprites list and New sprite: % / - ﬂ

selecting “delete”. You're going to make your
own sprites, so click on the paint symbol / ,\ )
Click here to open

above the sprites list to create the first one.

the paint editor.

Use this tool to
z Scratch’s paint editor will now open. centre the sprite.
- | You can use the paint editor to draw
your own sprites. Make sure “Bitmap Flip
Mode”"is selected in the bottom right. Undo

Redo Crop
[ )

 costumel ] \:Clear l[ Add | Import ....
Brush tool v77

{\WK Line tool
U?e”thishtool TK Rectangle tool
to fill a shape
with colour. L K/ Ellipse tool (oval)
/\ \ﬂ
N9
Use this tool
to select part UK_ Eraser
of a drawing. \/ J
o 3
Colour palette
/ f
Selected colour \' HEN /. R Qq=Q
! mr 100%
HE EEEEE .
Es mmEEm S
. . O EEEEEEEE [ Convert to vector ]
Line thickness \//1
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_ Click on the brush tool in the upper
. left corner of the paint editor. Then y Brush tool

click and draw an oval shape to form
the head for your funny face. The
middle should be near the small

cross in the centre of the painting area.

. Itdoesn't matterif it’s a bit uneven,

but make sure you join up the ends
to make a complete loop.

Centre the shape on
the small cross.

Now choose the fill tool, which looks like a
bucket of paint being tipped over. Click in
the colour palette at the bottom to choose
a colour for the face. Then click inside the
head to fill it with your chosen colour.

Fill tool

If the colour accidentally fills the
checked background area, click
the undo button and check the

outline of the face for gaps.

N heck where S h )
thinks the centre of the. | | costume  [9)e) [ ciear || add | import |
Centretoolj

head is by clicking the
centre tool in the top
right. A cross will appear
on the paint editor - this
shows the sprite’s centre.
You can click to move it.

&)

|4

I

\

|

- @

}

O

4

HEN

X

The sprite’s
centre
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Well done - you've created a head!
As a finishing touch, click the blue
“i”symbol on this sprite in the
sprites list and change the name
to “Head” in the information panel.

(Head

x:40 y:15
rotation style:

D e

can drag in player: O

show:

@’\ Change
name here.

direction: 90° G-

The head needs to be in the centre
of the stage when the Funny Face
project runs. The project will

~
[-: (Funny Faces

by MonsterFace321 (unshared)

~e

position every sprite on the screen
at the start to keep things tidy. To
do this for the head, add this script.

This block sends the head sprite
to the centre of the stage.

“u & EXPERT TIPS

To pinpoint any spot on the stage you can
use two numbers called coordinates. The
x coordinate, written first, tells you how far
the point is across the stage horizontally.
The y coordinate, written second, tells
you how far the pointis up or down the
stage vertically. The x coordinates go from
-240 to 240. The y coordinates go from
-180 to 180. The coordinates of a point
are written as (x, y). The centre of the

bow tie on the right, for instance, has
coordinates (215, 90).

pair of coordinates that can be used
to position a sprite exactly.

Every spot on the stage has a unique /

~
pet |
(M, (Funny Faces ) ,~ .
by MonsterFace321 (unshared)
y
(~190, 110) 180
._ M09 (215,50
90+
(x:0,y:0)

t } t | X
-240 -120 0 120 240
/l (200, -80)

S
(x:120, y:-90)
(-120,-100)  _180
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Time to make lots of sprites

The more different eyes, noses, mouths, ears, hats, and
accessories your Funny Face project has, the more silly
faces you can make, so spend some time making as many E =
as you can. It's great fun. You can also find useful items in
Scratch’s costumes library, such as hats and sunglasses.
You can skip the drawing stages for those.

8 Follow steps 8-13 to create your own items. Click
on the paint symbol / in the sprites list to create
the new sprite. Use the paint editor tools to draw

it, following the tips shown on this page.

Click the icon to
create a new sprite.

P

o - ) )
Sprites New sprite: ¢ / Gul @

L To make round eyes,
use the ellipse tool
and hold down shift.
Fill with white and add

. black spots for pupils.
Head Eyebrow Eye
Use the ellipse
tool to make a
pig'snose. —__ |
| Usethe ellipse
/ tool to create an
“ open mouth. Add
teeth if you like.
Hat1 Smile

Use the brush
tool to create a
tongue and fill it
with pink or red.
| —— Use the rectangle
tool to create a
top hat.

"ln."l-lllr.r

Tongue Hair Hat2

Make a bow tie
with the line tool
and fill tool and | —— Lookin the sprite
then use the brush library for some cool

tool to add spots. shades and silly hats.
E;E die

Bow tie Nose2 Sunglasses
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Remember to set the
middle of each sprite
with the centre tool.

4+

Centre tool

Click the blue “i” on each sprite in the sprites list and
give your creation a meaningful name. Also make sure
the “can drag in player” check box is ticked so you can
drag the sprite around the stage in full-screen mode.

Yl

Type a name for
the sprite here.

Click in the middle
to set the centre.

When you've finished drawing a
sprite, drag it across the stage to
its starting position outside the
face. Don't worry if the sprites
overlap a bit.

1

(e}

- TR

&
@ [Eyes
x:8 y:42 direction: 90°
rotationstyle: 1) « @
can drag in player:
show:
Make sure
this is ticked.

To make the new sprite appear in the right
place when you run the project, use the
mouse to drag it to its start position and then
give it a script like this one. The “go to” block
in the blocks palette will automatically show
the sprite’s current coordinates.

\

Drag this block in from the Motion
blocks and it will already contain
the correct coordinates.

Go back to step 8 and repeat the
process until you have all the sprites
you want.

Hey, this is
aloop!
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g Now add a plain backdrop.

T4 o ege oo (G ) () i)
to the left of the sprites list
and you'll see a row of small
symbols. Click the paint
symbol / to paint a new
backdrop. Then choose a
colour from the palette and
use the fill tool to fill the
whole of the white area.

Fill tool _/
Choose a colour. /

@ﬁ@.ﬂ@@.

A
E]"llll s = Q
00%
HE EHE .
H Bitmap Mode
/(Convert to vector J

7

Click the equals sign to /
zoom out before filling.

Clones

You might want to use some sprites lots of
times — perhaps your face will be funnier with
ten eyes rather than two. Scratch allows you

to “clone” a sprite to make fully working copies.

“= a" EXPERT TIPS

= Make ten clones of the eye sprite _

by adding this loop to its script.
Now when you run the project
you can place all 11 eyes!

Clones work a bit like the “stamp” block you
used in the Cat Art project. But while “stamp”
just draws a picture on the backdrop, the
clone block creates a working sprite. Clones
can be used for lots of clever things, as you'll
see in later projects.

This loop creates 10
extra eyeballs on top
of the original.

. copy of a sprite in exactly the

same position on the stage.




mL pim N
. -
..‘f ..78. m GETTING STARTED
ww
Funny Faces is great fun to extend. Create more silly = f
sprites and think about how to make them move. !
As a finishing touch, you can frame your creation! !
V Special effects V Spinning tie
Can't see the eyes through the glasses? No Bring your sprites to life by making them
problem — make the sunglasses transparent move. To make the bow tie spin around,
with Scratch’s ghost effect. You'll find the block add a“forever” loop containing a “turn” block.

in the Looks section, where it’s called “set colour
effect”. Change “colour” to “ghost” in its menu.

Increase the number
E:.:E.r to make the sunglasses
more transparent.

L’ fofe;ler

V Snotty nose
To make disgusting green snot drip out of
the nose, create two new costumes for the

nose with spots of green colour. Then add
these new blocks to make the snot drip.

Right-click the costume \/ EsTET

and select “duplicate” 53x55
to make copies.

L -
costume2
P/ 2 53x59

forever 3

| wait @ secs ’ Edit each costume so ﬂ

\ks : coss;l;g;ﬁ
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In the frame Run the'r project to centre the sprite.
= Next click the Costumes tab to return

To create a neat frame around your funny to the paint editor. Choose black in

face, follow these steps. the colour palette and use the fill tool

to fill the white area with black. Then
use the select tool to draw a rectangle

.1 Click the pair.\t S)}gmbo.l / ir:jjche slg)r]ictes list to create in the middle, and press “delete” on
anew sprite in the palpt editor. Be ore you star.t your keyboard to make a hole. Check
painting, open the Scripts tab and give the sprite the stage to see if the frame is the

these scripts. They hide the frame at the start and
make it appear when you press the space-bar
and disappear when you press the “c” key.

right shape and adjust as needed.

Type 0 in both
windows.

|

This places the sprite in
front of the other sprites,
covering them up.

Select tool\] w

1

3 Now run the project. Make a silly face and then “u w® TRY THIS
check if you can make the frame appear and _
disappear with the space-bar and “c” key.

You can use this project to create

‘m] (Funny Faces ) ﬁ . anything from snowmen and Christmas
trees to monsters and aliens!

by MonsterFace321 (unshared)
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Birthday Card

Who wants an ordinary birthday
card when you can have an
animated feast for the eyes and
ears? Scratch is the perfect tool
for making a birthday card. This
card has singing sharks, but you
can adapt the project to make
someone their own unique card.

When you run this project, a
mysterious flashing green button
appears. Press the button and an
animated birthday card fills the
screen, complete with singing sharks.
The sharks take turns singing the
lines of the “Happy Birthday” song.

=

| e B

K (Birthday Card ) F .
by PartyPlanner120 (unshared)

PRESS ONLY ON YOUR BIRTHDAY!

\ Click the button to open

the birthday card.

Be sure to run this project
in full-screen mode.

'm, (Birthday Card

by PartyPIanner1 20 (unshared)

Ennnnns e ———

Happy birthday

The sharks drop in from the top
and then sing “Happy Birthday".
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The animated sign at the
top rocks from side to side.

o

A balloon-filled backdrop
sets the scene.

The cake slides into view
from the edge of the stage.

A Gliding around

This project uses the “glide”
block, which makes sprites
move smoothly around

the stage. You need to use
Scratch’s coordinates system
to set the exact start and
finish point of each glide.

If you can’t remember how
coordinates work, see the
Funny Faces project.

A Keeping time

Like Animal Race, this project
uses messages sent from one
sprite to another to control
the timing of scripts. The
singing sharks send messages
back and forth to time their
lines of “Happy Birthday”.



Birthday button

To avoid spoiling the surprise of the card, all
that appears when the project is run is a message
and a button for the birthday person to press.

Start a new project. Remove the

ﬁl cat sprite by right-clicking on it
in the sprites list and selecting
“delete”. Load the Button1 sprite
from the sprite library.

Button1

Add these two scripts to Button1. The first one makes

h the button appear in the centre of the stage and flash
invitingly when the project starts. The second one
runs after the button is clicked, making the button
disappear and sending a message to launch the rest
of the card. After adding the “broadcast” block, open
its pop-up menu, choose “new message”, and call the
message “Go!”

This block positions
the button in the
centre of the stage.

This makes the
button shimmer
with changing colours.

3 Once clicked, the
button disappears.

This sends a message
that triggers scripts
in other sprites.

[ stbp | other scripts in sprite ¥ |

Choose “other scripts
in sprite” here.

i“ Surprise! j
= =
g

¥*
s e
*

To add the sign saying “PRESS ONLY

. ON YOUR BIRTHDAY!’, you need to edit
the backdrop. First select the stage
by clicking the small white rectangle
to the left of the sprites list. Then
click the Backdrops tab above the
blocks palette.

Stage ,\

1 backdrop " Click to select

the stage.

New backdrop:

el / = I

Click this tab to

/_ edit the backdrop.
(e .
Scripts T Backdrops T Sounds 1
I Motion l Events
I Looks Control
I Sound I Sensing
I Pen I Operators
I Data I More Blocks
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-4 Scratch’s paint editor will now open. Choose the text tool T and click
in the large white area, about a third of the way down. Type the words
“PRESS ONLY ON YOUR BIRTHDAY!" If you want to re-type the message
for any reason, use the select tool to draw a box around the text and
press delete on your keyboard before starting again.

:liNbaCKd;op: [backdrop1 \ .. c|ear Add / Import ....
v/am

e J
! N
(=
o
backdrop’ PRESS ONLY ON YOUR BIRTHDAY!
480x360 f@
/ £
Text tool __| f&J
Select tool _|
Font: . C L T {Kl QAU=Q
I Helvetica v - b, 100%
[ 1 IIIII .
HE EEEEE Bitmap Mode
/ ==g===== [ Convert to vector )
Font menu __|
E 5 You can choose a font using the font 6 Use the select tool to resize or move
! menu at the bottom left of the paint editor. the text until you're happy with it.

“Mystery” works well for a birthday card.

Resize the
text with
these boxes.
Font: D |
Helvetica ¥ onega 1

Glori
ona ‘ PRESS ONLY ON YOUR BIRTHDAY!

Helvetica (
{ o

Marker ' Click and drag
M this circle to
ystery move the text.

Scratch




For the card itself you need a different
p. backdrop. Click the backdrop symbol il Stage
in the lower left of the Scratch window to ULEE.Cly
choose a new backdrop from the library.

Then select the “party” backdrop. New backdrop:

/A | —
Click here toopen __~

the backdrops library.

This block shows the

Make sure you still have the stage
white backdrop.

selected in the lower left of the Scratch
window and not one of the sprites.
Click on the Scripts tab above the
blocks palette and add these scripts
for the stage. Now try running the
project and see what happens

when you click the button.

|

The “party” backdrop
with balloons appears
when the button is pressed.

|

Enter the cake

11
Once the button is pressed, the card opens. The
button’s script broadcasts the “Go!” message to -
all the sprites to trigger the animations and music. -
[ ]

9 What else does a birthday need Before you create the cake’s scripts, you need to
besides a card? A cake! Click on the load the birthday song. Click the Sounds tab at the
sprite symbol ¥ in the sprites list and top of the Scratch window and then the speaker
add the Cake sprite to the project. icon 14Z to choose a sound from the library. Select

the sound called “birthday” and click “OK".

Click
here first.
P
Scripts T Costumes Sounds
New sound:
z 4
¢ 8 a

\ Then click here to

open the sound library.



BIRTHDAY CARD

- We want the cake to slide in

| from the left, starting from a
position off-stage. If we send
the cake to the edge of the stage
(=240, -100), half of it will show
because that'’s the position
of the cake’s centre. You can't
send a sprite completely off
the screen, so we'll send it
to (-300, -100), so that only
a tiny bit shows.

(= .
N (Birthday Card
by PartyPlanner120 (unshared)

x.

The starting position of

the cake (~300, ~100) ‘\

The final position
of the cake (0, -100)

Add these scripts to the cake to hide it when

the project runs, and then make it glide in
from the left when the green button is pressed. position off the left
Note that the cake broadcasts a new message, of the stage.

called “Line1” Later you'll use this to make

one of the sharks sing the first line of

“Happy Birthday"
To begin with, the This block makes
cake is hidden. the cake slide to the

centre of the stage.

This is the cake’s starting

Choose “new message”
in the menu and
callit“Line1”.

Choose cake-a to make
sure the candles are lit.

The song repeats after
a ten-second pause.

1
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Birthday banner

The next thing needed for a party
atmosphere is an animated birthday
banner that rocks back and forth.

The banner will be a sprite, but this time you'll create a o ] 4 R
13 new sprite by painting it rather than loading it from the Sprites New sprite: ‘Q / wm I8

library. Click the paint symbol / in the sprites list and )

the paint editor will open. A new sprite will appear in i

the sprites list. Click the blue “i” symbol on the sprite Hﬂuﬂll
and rename the sprite “Banner”. i
Button Cake Banner
) Draw your birthday banner in the paint editor. Use the . /
. - Click here.
rectangle tool to create the banner, either as a solid colour

or just an outline. Then use the text tool to add the words
“HAPPY BIRTHDAY!" Try whichever font and colours you
like. Use the select tool to position the text or trim the
banner to fit.

[costume1 .. Clear Add Import .. \

~— Centre tool

Rectangle __—]

tool

HAPPY BIRTHDAY!

Text tool _—1]

~—— Choose

Selected colour colours here.

f mmEE Q=a
Outline @ B % ] =] 100%

/ wEs ety

b

LA
HE EEEEE Bitmap Mode
EEEEEEEE ( Convert to vector )

Solid colour ___—




ﬂ Click the centre tool 4= in the top right of the paint
| editor and then click in the very centre of your
banner. This is important as the banner’s script
will make it rotate around this point.

HA

L

Use this tool
to set the —+—
costume’s centre.
. \ 9
Now select the Scripts tab and add the banner’s = =" EXPERT TIPS

button is pressed and then jiggle the banner

around. Run the project to check it works.

Scratch uses degrees to set the direction

of sprites. You can choose any number from

-179° to 180°. Remember, negative numbers
N point sprites left and positive numbers point

coordinate if your . ° . °

banner s too high them rlght. Use 0° to go straight up and 180

on the stage. to go straight down.

Reduce they

-90° moves a oo
sprite straight
to the left.

-90° 90°

180° moves a

The banner starts sprite straight
off tipped a little 180° down.

anticlockwise.
Use the blue “turn”
blocks to make the
banner turn.

It turns
clockwise.

It then turns
anticlockwise.




Singing sharks

What's the perfect finishing touch to a birthday surprise?
Yes, of course... singing sharks! The two sharks will take
turns singing by sending messages to each other after
each line of the song.

Click the sprite symbol ® in the sprites list h To create the second shark, right-click (or
&) and add the shark sprite to the project. You'll control-click) on the first shark and select
need two sharks, so rename the first one “duplicate”. The new sprite will be named
Shark1 by clicking on the sprite’s “i” symbol. Shark2 automatically.
to rename —
the sprite. duplicate X

— — _

Now give Shark1 this script. When the project = a  Add this script to Shark2. Run the project
runs, Shark1 is hidden but takes its position in lzo_

the top left of the stage. When it receives the
“Go!” message, it reveals itself and glides down
to the bottom of the stage.

' to test the sharks.

This makes the
shark face left.

i
I

The shark
starts out with
a costume
that has its
mouth closed.

I



21 Time to get the sharks singing. Remember the loop belonging to the cake sprite
that plays Happy Birthday? It sends the message “Line1” every time the song
starts. Add the scripts shown on the left to Shark1 and the scripts on the right
to Shark2 to make them react to the message. More messages make them take
turns to sing each line. You'll need to create new messages for each line of the
song. Name them by using the drop-down menu in the “broadcast” blocks.

Shark1

Shark2

Type the name of the

4_/ birthday boy or girl in
this block.

-

Wow,
thanks!

:

Krex

The birthday card is now complete.
Click on the full-screen symbol

above the stage and run the project =
for the birthday boy or girl! :



Hacks and tweaks

You can customize your card for different people
and occasions. Instead of using singing sharks,

you could try singing lions, penguins, elephants,
or ghosts. Change the song to “Merry Christmas” or
“Jingle Bells” and replace the balloons with snowy
Christmas trees if you like. Feel free to experiment.

V Fading in V Supersize your sprite

The sharks drop from the top when they appear, Another way to make a dramatic entrance is to

but you can use Scratch’s special effects to create start tiny and grow into a giant. Put a “change size
a more dramatic entrance. To make an invisible by” block in a “repeat” loop to create this effect. You
sprite fade in slowly, for instance, use the “set could also try making your sprite spin as it grows,
ghost effect” block in the script shown here. or add a “change whirl effect” block to turn it into

a crazy whirlpool.

Put a“change ghost effect
by”in a“repeat”loop to
make a sprite fade in.
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TRY THIS

See if you can work out how to make
the sharks move up at the end of the
“Happy Birthday” song and then come
back down when it’s time to sing again.
Don’t forget to work on a separate copy
of your project so you won't lose the
original if things go wrong.

A Adding photos

Why not try importing a photo of the birthday boy
or girl into the project? You can upload any picture
you like to make a new sprite by clicking the upload
symbol &l in the sprites list. But don't share projects
containing people’s photos without their permission.

| u
Happy birthday
toyou...

E—

-

p
Scripts T Costumes T Sounds

New sound:

‘i
IR 5).‘:'\ HN
Record a / \\ Upload a sound
sound

A Adding sound

You don't have to use Scratch’s built-in sounds and songs - A\ Birthday dancers

you can add your own music or record your very own version Why not reuse some of your dancers from the
of “Happy Birthday” if you want. Click the upload symbol & Dino Dance Party in your birthday card? If you
in the Sounds tab to add a sound file from your computer. do, adjust the timing of the costume change

Click the microphone symbol & to record your own sounds. so they dance in time to the music.
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Spiralizer

Try out this spinning spiral project. Click the icon to
Change the patterns using special mf;xrse;z'erﬁl
sliders to alter the values of variables '
in the code. You control the art - the -
possibilities are endless! M, (Spiralizer )

by SpiralAttack (unshared)

‘How it works

This simple project has only one sprite: a
coloured ball, which stays in the middle.
Scratch’s clone blocks make copies of the
ball that move outwards in straight lines.

A spiral pattern forms because each clone
moves in a slightly different direction, like
water from a garden sprinkler. The Scratch
pen draws a trail behind each clone, making
colourful background patterns.

Adjust the sliders to
change the look
— of the spiral.

Wow! This project has
got mein a spin.

Each line is drawn using
Scratch’s built-in pen,
which lets any sprite draw.

Each cloned ball flies in
a straight line from the
centre to the edge.

-
L u e
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The clones’ different The ball in the centre
directions make is the original sprite;
them form a spiral. all the others are clones.

~e

i,

At At
A Clones
Clones are working copies
of sprites. When a clone is
created, it appears on top
of the existing sprite and
has the same properties,
such as direction, size,
and so on.

A Scratch pen

Every sprite can draw a
trail behind it wherever
it goes — just add the
dark green “pen down”
block to its script. Try out
the other blocks in the
Pen section of the blocks
palette to change the
pen'’s colour, shade,

and thickness.
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Ball clones 1 Start a new project. Remove the

cat sprite by right-clicking on it
Scratch allows you to create hundreds of and selecting “delete”, Load the
clones from a single sprite, filling the stage ball sprite from the sprite library.
with action. Each clone is a fully working The ball has several different
copy of the original sprite but also runs coloured costumes. Click the
. . Costumes tab and choose the Ball

a special script that only affects clones.

colour you like best.

Jiz Add this loop to make clones of the ball. ‘i! To make the clones move, add this second script to

=, l When you run this script nothing much will | H the ball sprite. Every new clone will now run its own
appear to happen. Actually, it's making lots copy of this script when it appears. The script makes
of clones of the ball sprite, but they're all on the clone move away from the centre in the direction
top of each other. You can drag them apart the parent sprite was pointing when it was cloned.
with the mouse (but only in editor mode, Run the project.

not full-screen mode).

when | start as a clone

forever
This shrinks ‘
This block moves :
the ball to the
: X LT
forever centre of the stage. [> What's going on? “‘qo %,
The parent sprite changes its >
create clone of direction a little before each clone is 5 .
created. As a result, the clones move 9 .
_ off in slightly different directions, LA -
- one after another. Each clone travels % e
: Each time this ) ) i %s00®
block runs, a new in a straight line to the edge of the
clone is made. stage, making the clones form an
ever-expanding spiral pattern.
N The clones will stop appearing after a while as () (Spiraizer ) @ )
by SpiralAttack (unshared)
Scratch won't allow more than 300 clones on = b >
the stage at once. Any instructions to make
\\ The clones

new clones after this are ignored. The clones
stop forming at the centre and all the existing
clones collect around the edge of the stage.

collect at the
edge because
the “move”
> ® < block can't
take a sprite
completely
off the stage.
Once there are 300
clones on the stage, no
more clones are created. o - .
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- - To fix this problem, add an “if then” block inside the
11 clone’s“move”loop to delete the clone when it gets
to the edge. Run this version. Now the balls should
disappear at the edge as fast as they are made, and
the spiral should continue for as long as you want -

Scratch will never reach its clone limit.

Is this clone touching

when | start as a clone the edge of the stage?
forever Add this “if
then” block

if then

delete this clone

Just as you can make clones,
you can destroy them.

To make the spiral show up better, add
a black background. Click the paint
symbol / in the stage info area to the
left of the sprites list to create a new
backdrop. Use the fill tool to paint

the backdrop solid black.

Taking control

There are two numbers in the ball’s scripts that you can change to alter h
the spiral’s appearance. One is the change in the angle before each new m

clone appears. The other is the number of steps in the “move” block,

which determines the clones’ speed. If you create variables for these
numbers, Scratch lets you add a slider control to the stage so you can
change them while the project is running. This makes experimenting easy.

7 Select the ball sprite in the sprites list.
Choose Data in the blocks palette and
then use the “Make a Variable” button

>

Type the variable’s
name here.

to create two variables. Name them
“Angle” and “Speed”. (

New Variable /

=

Click here to open the
“New Variable” window.

/

L
[ Make a Variable j Click “OK". |

[Make a List j

Variable name:

@ For all sprites

Angle

O For this sprite only

T

) (cancel )
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Keep the variables ticked
in the blocks palette

so that they appear

on the stage.

The variables are shown
on the stage like this.

Angle

Speed

9

Leave the ticks
in the tick boxes.

Now change the ball’s
scripts to use the variables.

when A clicked

set size to %
go to x: @ y: @

forever

create clone of | myself ¥

turn G degrees
4

Angle

Insert the “Angle” variable
block into the “turn” block.

 Spiralizer
by SpiralAttack (unshared)

cet [Angie~ ] to [10]
to [2]

when | start as a clone
forever

move steps

These blocks set the
starting values for
“Angle” and “Speed”.

Insert the “Speed”
variable block into
the “move” block.

Speed L3

if touching ? then

delete this clone

iy
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10 Run the project and everything should 11 Both variables will now have a slider control.
work just as before. Right-click on the The sliders let you instantly change the values
“Angle” variable on the stage and select stored in the variables. Run the project and
“slider”. Do the same for “Speed”. try moving the sliders. The patterns of the

ball clones will change instantly.

Angle 10 w - =
Angle 10
normal readout O
@ — £ Move the two sliders

large readout slightly apart on the
~ stage so that you can
Speed 2 see them fully.

slider L}

hide | )

Use the mouse to adjust
the value of this variable.
12 Now try experimenting
with different values.

Angle 3, Speed 1 Angle 3, Speed 30 Angle 49, Speed 5

When the space-bar is pressed,
every clone runs this script
and deletes itself.

13 You might find it handy to clear the stage of clones
# from time to time, so add this script to turn the when key pressed
space-bar into a clone destroyer. Each clone runs
all the ball sprite’s scripts except the one headed
by a green flag, so this script will affect every clone.
Run the project and tap the space-bar to try it out. -
=

delete this clone




The mighty pen

Every sprite in Scratch has a magic pen built in. If you
switch the pen on, it will draw a line wherever the sprite
goes. Every clone has a pen too, so by turning them on
you can create some amazing art in our spiral project.

14 If you activate the pen for the original sprite, it
will be activated for every clone (clones inherit
everything from the parent sprite the moment
they're created, such as size, direction, colour '
! ’ ! ! set to
costume, and so on). Add these green blocks mm

to activate the pen for every clone. set to |Z|

This block removes
all pen trails so the
stage starts blank. —
forever
create clone of

Type 1in here

for a thin pen.

This activates
the pen so
that every

clone leaves
a trail.

15 Run the project to see a beautiful display. You can use

the sliders to try different numbers. Odd numbers work When many lines are drawn close
to each other, imperfections line
up and make strange swirls called
Moiré patterns.

well for“Angle” - try 7 or 11 — because the whole pattern
moves around a little each time, filling the space and
creating interesting effects.
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16 Add a“clear”block to your clone- Insert a “clear”
destroyer script. This makes the block here

space-bar wipe the stage clear when key pressed to remove

)“E‘ all pen traces
N from the stage.

of everything, creating a blank
canvas for your art. delete this clone

clear

17 As a final experiment, change the
pen colour for each clone so that
each one draws in a new colour.

when F clicked

set to
set to [2]
set size to %
gotox: (0) y: (0)

clear

set pen size to @

pen down
forever
SRR
create clone of 5‘ “I§
- = = | can spin B
E
L a rainbow! i
turn 5| 1}
G Angle degrees " o
¥ L T ]
R ol
(1]
PN B
|| m
0 ||
" =
|
change pen colour by (1) LY * m o \
Insert this block I._'l I |:|_"! I
to change the pen e T R
colour for each clone. "t  m—""
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ﬂ Run the project and explore the range of effects ..h.
rou an ety chaning e sidrs e per . |

pen sizes and see what happens. Don't forget
you can clear up by pressing the space-bar.

what stunning visual effects
you can make.

-

Z
O

s

-
N . | i, I . .
§ (Spiralizer M | Spiralizer

by SpiralAttack (unshared) by SpiralAttack (unshared)

Pen size = 1, Angle = 10, Speed = 2 Pen size = 1, Angle = 31, Speed = 10
/r = N A g =X D
N} [Splrallzer ) M (Spiralizer ) ﬁ .
by SpiralAttack (unshared) by SpiralAttack (unshared)

Pen size = 10, Angle = 10, Speed =2 Pen size = 100, Angle = 10, Speed =2
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The spiral generator is perfect for customizing. i full-screen mode! i

Here are some more suggestions for changes,
but don’t be afraid to experiment with the code
and try your own ideas. You could even adapt
the project to make a game in which the player’s
sprite has to dodge the flying balls.

> Colour control rPenChange 0

You could make a new variable, “PenChange’, O

with its own slider (as in step 10) to control how \

quickly the lines change colour. Insert the new - ~

variable block in the “change pen colour” block. Slider Range Change this

Then right-click on the slider to set the range. (If ] | tominus 10.

you give the “Angle” slider a negative minimum, Min: | -10 |K—/

you'll be able to reverse the spiral’s direction.) Max: | 10 | Change

~—— this to 10.

OK J [ Cancel J

Make a variable called
“PenChange”and add
it to the green block. When you find a great

spiral, copy the numbers
from the sliders to make

. your preset code.
> Favourites

You can create keyboard
shortcuts to set the spiral’s
variables to your favourite
patterns. Then simply hit
the keyboard shortcut to
show someone your most
dramatic creations.
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V Turn itinto art

Add these scripts to hide the balls and sliders
when you press the down arrow key and
bring them back with the up arrow key. You
can save the picture as an image file on your
computer by right-clicking on the stage.

= |£| |'. |::I
==

This block
hides all (m; (Spiralizer

. . the CIOneS. by SpiralAttack (unshared)
hids Variable }\ ‘

 hide variable

These hide
the sliders.

Remember that
_ these scripts run
f q for all the clones
show variable
{ : on the stage.
show variable

<] Ball control

Instead of generating clones in a spiral pattern, you
can make them follow the mouse-pointer. Just replace
the “turn” block with a “point towards mouse-pointer”
block. Now try painting with the mouse.

iy | A .
LR [Splrallzer
by SpiralAttack (unshared)

Clones shoot out from
the centre towards the
mouse-pointer.
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> Sunset (Spiralizer ) F .
You can drag the original ball sprite anywhere on by SpiralAttack (unshared)

the stage and then hit the space-bar to clear the

old pattern. See if you can create the artificial sunset
pattern shown here. Hint: you'll need a pen size of 1
and the “Angle” variable set to 7. Don't forget there’s
a“go to” block in the code that will reset the position
each time the project is run - you can take that block
out or change the coordinates once you've found

a good sun position. You could even add another
full-sized ball sprite in yellow to be the sun.

“a «" TRY THIS

Experiment with clones to get a feel for how in a“go to x: y:" block to see some crazy effects.
they work. Start a new project and add a clone You can even add some keyboard controls and
creation loop to the cat and give each clone a sound effects for fun. Once you've mastered
simple script to run when it starts. Experiment clones, you'll find you can do all sorts of things in

with a“pen down” block or put random numbers Scratch that are almost impossible without them.

- when | start as a clone

create clone of forever

—: GEEENE
Py




Fantastic Flowers

Create a virtual meadow and fill it
with colourful flowers. In this project,
you’ll learn how to make your own
customized Scratch blocks. Each time
one of these runs, it triggers a special
script called a subprogram, which
paints a <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>