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All About Scratch

Scratch is a 'programming environment' used to teach school
students how to write computer programs. It is simple to use,
great fun and easy to learn.

Using Scratch

Scratch can be used in two ways. You can eitlger insTgll it 6h your
computer or you can use it on the Scratch

Before you can write a program on the e vgrsion you must
first log into the website (scm'h.mi’r.e

Your teacher will ask you to create W a , Or give you a
username and password to sign_ing i ing the website.

/ A Scratch - Imagine, Progra. % \
€« - C f B2 httpsy//scratch.mit.edu

@EPRIE cCreate Explore  Discuss  Help Join Scratch  Signin h

Create stories, games, and animations
Share with others around the world

move €D s ’

JOIN SCRATCH change color i m
»
play drum 9 for @ beats
»
L+ 1 Welcome to Scratch! {7 0 secs
‘ iy

A creative learning community with 8,576,034 projects shared

ABOUT SCRATCH | FOR EDUCATORS | FOR PARENTS

1 %
(—

Cursor Enhanced Boo & Bot (platform... Super Pi Calc Mechanical Pencil §... Space Invaders 1.0
by Squidwat by Australia123 by DadOfMrLog by SpiffyKat by codergeek



http://scratch.mit.edu

Let's look at the Scratch environment (working area).

Click on the 'Create’ link fo start a new project.

Create E xplore Discuss Help Join Scratch  Signin

p . Scripts | Costumes Sounds

l Control

l Sensing

I Operators
I More Blocks

Sprites New sprite: @ / &an

‘ Stage - The ’ace we put our characters and objects.
‘ Blocks Palette - A menu of blocks used to write program code.

‘ Scripts Area - Where our program code goes.
‘ Sprite List - A list of all the sprites in our game.




A computer program is a group of instructions that tell a computer
how to carry out a task. Scratch programs are created by dragging
blocks from the Blocks Palette’ into the 'Scripts Area’ on the right.
The blocks fit together, like Lego bricks, to build a cgmputer
program.

There are 10 different types of motion DI
block. Try clicking your mouse on J control

each type, one after the other ] sensing
and you will see the list of blocks
underneath changes.

play sound meow
9\
play sound meow until done
— -
stop all sounds

=

' rest for beats

play note @ for m beats

switch costume to costume2 set instrument to

'phy g sl a pid:randomﬂtom

next costume
change volume by m

" N
switch backd to backdropi
 voiume )

'
change color effect by

set color effect to 0 change tempo by m
dear graphic effects set tempo to @ bpm o
~ G2

change size by m
set size to m

i hello | world

-

09 7 ugg o

a8
e

go to front

go badk o layers
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Click on and drag the block shown below into the Scripts
Area.

Each block in Scratch is used for a
different reason. This block makes part
of your program repeat other blocks.

Some blocks have numbers that can be
changed. Change the number by clicking
here and typing in 500.

To become a good programmer ’u have solving harder
and harder problems. When you m e Bat game you will
be asked to complete lots of chalfenges

Time for your first challenge

. N
Challenge 1

Find the correct blocks and create
this program code.

When you've finished click the green
flag to run the program.

)

Try changing a few of the numbers
(for example, change the move block
to 50 steps). Run the program again

and see what happens.
- J
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. Flappy Bat - Basic Game ST

Flappy Bat - Getting Started

The game you are going o code looks like this. Columns will move

from right to left across the screen. The player moves a character
called Flappy Bat up and down, trying to fly through #ge gaps in the
moving columns. Each column the player passes adds 1 the score.

ey

To complete the basic

you‘ill have to learn how to:

. add a backdrop p@@fur

1
1

Characters and objects) ﬁ

|

« know when one’sprite is touching another ﬁ

e spri

. code th ites to move

« keep a score |score BT

Programming for kids by GReat Learning ©2016



Before you can start any new Scratch program and start coding you
must create a new project and give it a name.

Click on the 'File’ menu and select 'New'.

Flev Editv Tips About

Save now

Save as a copy

Go to My Stuff

Upload from your computer
Download to your computer

Revert

GRS © riev Editv Tips About

Give your project a name.

) Flappy Bat|
“ei2s by snegreid (unshared)

Flev Edity Tips About

New

Now ' menu again to

. Save as a copy
save your oject.

Go to My Stufi
Upload from your computer
Download to your computer

Revert




Changing the Backdrop Picture
To change the backdrop picture click on the stage.

New sprite: Q’ / é [0’]

ja— F . Scripts Sounds
Now choose Backdrops

ay backdrop:

[backdrop!
from the top of the Ga)am
window and click here. \

=

This opens the '‘Backdropggilasary’ which has lots of different
backdrops. Choose a b op Yeu like.

A
Backdrop Library

Al o
Indoors = e
Qutdoors

Other atom playground baseball-field basketball-courti-a basketball-courti-b beach malibu

Theme
Castie '. 4
City
Flying -
Music and Dance

Mature blue sky blue sky2 boardwalk brick wall and stairs brick wall1
Space

Sports

castied castled castles chalkboard

H - ¥ m

driveway flower bed forest garden rock




Every Scratch project starts
with the cat sprite in the middle
of the stage.

You must delete the cat before
you add our own bat sprite.

Right click on the cat and select
'delete’.

Music and Dance
Space

Sports
Underwaler
Walking

Type
All
Bitmap

Vector

delete

save to local file

——y,

h shown below.




To make Flappy Bat smaller, choose the shrink icon

at the top of the window. Click several fimes on

Flappy Bat. We need him to be a lot smaller.

Flappy should look about this size on the stage. «

[-] [Flappy Bat F .

447 by snegreid (unshared)

44

) Scripts @Sounds
One spriig ve ral ow cosmr——=r’
@ alled umes. S/ a B '
. costumes. You can i
use the ‘CosTHiiles’ tgb to see them. y

bat1-a

The first bit of cfding you are going

to do is o make Flappy change from ;

one costume to the other and then ‘
back again. perl

101x103
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Getting Flappy Flapping

While the game is running Flappy should keep changing from one
costume to the next. This will make him look like he's flapping his
4

Wlngs sprite: @ / & Y

Make sure Flappy is highlighted

in the sprite list.
(click on him if he isn't)

Find and add the blocks
shown to the scripts area.

)
A

{@ Run the program a few times by clicking the green flag. }

Each time you click th en fldg Flappy will change to the next
costume. This work@bu really want is Flappy to keep
changing costume/@aer and over without having to click the green

To make ing happen more than once in a computer program
we use a loop? rg are three types of loop used in Scratch.

10 2
/_ > =) =) i N =
Loop a set number ‘ -
of times. Loop until something
Loop all the time until the happens in the program

program stops running. to stop the loop.

Programming for kids by GReat Learning ©2016 ( :



Flappy Bat - Basic Game o 20,855

You will use the forever loop as you want Flappy to flap constantly
for the whole game.

Add a ‘forever’ loop to Flappy's script and o - J
place the 'next costume’ block inside the
loop.

{ @ Try running the program and you'll see that Flappy bat is

flapping too fast.
- (7

4 )
Challenge 2
Look through the block palette  Motion
and find a block that will make i
your program pause for a ]
period of time. |

Use the block to slow down Flappy's flapping. You'll have to work out
where to add the block to the program.

The number you type into the new block is in seconds.

1 = ohe second
2 = two seconds
0.5 = half a second

Try several different numbers until Flappy looks like he's flapping

his wings realistically.
\- J

Programming for kids by GReat Learning ©2016 : :
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Making Flappy Fly and Fall

When you are coding it is a good idea to think about a problem
carefully before you start creating the program code.

To make Flappy fly and fall we have two problems t ve .

1. Going Up
Flappy should move up the stage when
a key is pressed on the keyboard.

2. Falling Down
Flappy should fall down the stage when
a key isn't being pressed.

\- J

. — \

Good programmers can rge problems and break them down
into smaller ones. This lled gefining (or refinement). Let's look
at different parts qfat 0 lems and how to solve them.

How dog e up or down?

point in direction m

This block allows'You to point your
sprite up, down, left or right.

If you then add a move

point in direction @ point in direction
bIOCk YOLII" Spr'l.‘-e Wl” Then move © steps move @ steps
move in that direction, move up 3 steps move down 5 steps

Programming for kids by GReat Learning ©2016 C :



How do I decide if something happens or not?

Decisions can be made (like "is a key
being pressed?") using an 'if' block.

If blocks decide whether something
is Tfrue or not. For example:

direction = touchingcolor ?
These decisions would be added here.

The blocks that are placed inside the if nly run if the
decision being checked is frue.

How do know if someone has prgsse

The 'key pressed’ block can be
used tell if a key has been T Y——
pressed on the keyboard.

COREE e Ly | If the up arrow is being pressed...

point in direction (A9 ..point Flappy up...

»

move © steps ..and move 5 steps.




'Flappy Bat - Basic Game scratch 2.0

Add these blocks to Flappy Bat's
scripts.

Test the program by running the program using the green
flag. Press the up arrow on the keyboard to see if Flappy

moves up the screen.

‘

Why doesn’'t it work!

n't work as you
en the program runs it

You'll notice from your test that thgnew
would expect them to. This is bec

only checks once to see if the kgf\is pre

very time you press the up
er and over again to see if

If you want Flappy to move ygward
arrow key the program has4o

the key is being presse

thingdto happen more than once you
4dop' blocks.

Remember if you want
need to use one of

{@ Test your program again. It should work now. }
Programming for kids by GReat Learning ©2016 C >




Flappy Bat - Basic Game

Falling Down

Making Flappy move down is a
lot easier. If no key is being
pressed Flappy should
constantly fall down the screen.

| move o steps

Add another ‘point in direction’
(set to point down) and move point in direction oo
blocks underneath the 'if' block. move © ep.‘

(7

Testing the program shows that Flappy stops falling when
the up arrow is pressed but he doesn't actually go up.

A N

4 )
Challenge 3

If you think carefully about what our program is doing, you can work
out why Flappy doesn't go up when you press the up arrow key.

Each time the forever loop runs.

™ warow (IERE J | . .
e —— Flappy moves 5 steps up if the up arrow is
being pressed.

_ Flappy always moves down 5 steps.
movne steps |

When T/he up arrow is being pressed, Flappy moves 5 up and then 5
down. The two moves cancel each other out and Flappy ends up in
the same place. So how would you make Flappy actually move up?

Your challenge is to change your program to make it work.

Clue - You don't need any new blocks.
- J

Programming for kids by GReat Learning ©2016 .
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Moving Columns and Scoring

The next part of Flappy Bat to code are the moving columns.

Here are the main problems to solve.
4

4 . )
1. Moving Columns

Columns will appear at the right hand
1 edge. The columns should appear at
different heights on the stage. The
1 columns will all move at the same speed
' towards the left hand edge of the stage.
When a columns reaches the left hand

edge it should disappear.

Vi N
2. Scoring

When a columns reaches the left hand
edge one point should be added to the
score.

Score |

.

Refining the Problem

Let's refine this
lots of sm
easier j
long Ji er probléms, that you can now solve one at a time.
« Create C
« make the colM@¥sprite appear on the right of the stage
« make the column move
« make the column disappear
« add 1 fo a score

« make more than one column appear at different heights

Programming for kids by GReat Learning ©2016 : :



Creating a Column Sprite

To create a column you will have to draw one.

Click on the paint new sprite icon.

\

Sprites New sprite: : (0]

You should always make sure that you naty r sprites. Click the

small ‘i’ and change the name of the spr ’. "Column”.
O

Sprites New sprite: '@ / 4l £
o [Column

X0 y: -2 direction: 90° >

rotation style: ) + e
can drag in player: B
show: B¥

Use the painting 1o@fS to ur own columns.

The column

bottom

have a good
the middle

be a colour of your
choice

[tusce-en
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Make the Column Sprite Appear on the Right of the Stage

Every spite in a Scratch game has x and y coordinate that gives its
position on the stage. All coordinates start at the middle of the
stage where x and y are both O. «

Ay =180

O x=95,y=86

O x=-192,y=25

o< p¥ =0 >0
=-240 x=0 x =240
O x=40,y=-62
o x=-175,y =-160 vy —-180
The y coordinate j SM position up and down the stage
(from -180
The x gf B give a position left and right on the

The centre 0¥@iae sipge would be the coordinate x=0, y=0.

The four example dots © show how the x and y coordinates are
either greater than O or less than O depending which quarter of the
stage they are found in.

Programming for kids by GReat Learning ©2016 .



To make the column appear on the right hand edge of the stage you
need to move it to the correct coordinate (x = 240, y = 0).

[-3 [Flappy Bat
v447 by snegreid (unshared)

Score SCNM |

Sprites can be moved t rdinate Sl U v: O
with a 'go to’ block.

change x by e

=

@
-3 will move the gprite to the ]

left as the x coordinate will x gets smaller

” e “




You must put the ‘change x by’ block inside a loop to make the sprite
move -3 more than once.

This time you should use a ‘'repeat until’ loop. This won't keep going
forever but will stop when the column is near the lefjfhand edge of
the stage (when the x coordinate is less than -235).

repeat until X position < JEFES

2

Make the Column Disappear O

To make sure the column sprite app at ght and disappears
when it reaches the left you can gse 'siagi ‘hide’ blocks.

You can put all of this t r to build the code for one column.

Build this code fog Your o mn. o

go to x: y: ©
repeat until x position <

._ change x by e

[@ Test your program. You should have one moving column. }




Add 1 to the Score

As we play Flappy Bat the score should start at O and then go up by
1 each time a column reaches the left hand edge of the stage.

In programming, when we want to store a number 1
this we use variables.

To create a 'Score’ variable click on the butfo

Costumes

Operators r
More Blocks

Make a Variable

Type in the Variahl@ham and click the OK button.

New Variable

Variable nam

@ Forallsprites O Forthis sprite only

OK Cancel




To make the Score variable appear ] More Blocks
on the stage you must make sure
that this has been ticked.

0.3 Variable

when clicked

The Score variable should be set

to O when the game starts. set score _to [

1 should be added to the S repeat until  x position < [EEE|
variable after the colu " change x by @
the left hand edge of :

change Score by o

Test the program again.
Make sure 1 is added to the Score variable when the

column reaches the left hand edge of the stage.




Make More Than One Column Appear at Different Heights

To make more columns appear on the stage you need to create
copies of the column. In Scratch, copies are called clones.

To create a copy (clone) of the column sprite you ca

columns appear.
when

forever

Add this new code to
the column sprite.

Each new clone that is
must appear, move

e this block.

clicked
clones will be made
every 2 seconds

when I start as a clone

go to x: v: 0
X position <

repeat until

change x by e

by €

delete this clone

change Score

@ Test the program.
Make sure the program is now creating lots of columns.




F lappy Bat - Basic Game scratch 2,0 5%

/
Challenge 4 =

\
When you tested the game you will )
have seen that the columns all

appear at the same height. This
would be a very boring game to play.

Flappy Bat will be a much better :,,,_*
game if the columns appears at
different y coordinates.

W

Your challenge is to replace the O in
the y coordinate of the two 'go to’
blocks with a new block that will
make the y coordinate change each
time a column appears.

N\, You will have to find the correct block, change

go to x: Gl y: 9 the numbers in the block and then test it.

When you get this challenge

working, use the grow icon to o o
make the columns taller than
the stage. This will stop

gaps appearing at the top
and bottom when the
columns appear.

- /

Programming for kids by GReat Learning ©2016 C )
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Game Over

If you think of a few different computer games you'll know that
sprites have to be able to react to other sprites:

. falling sprites may stop when they hit anoth
« character sprites might move up a ladder

LU

Tt Bl Bedh el el Red Sl S Taedi Shedh
L) 1 Mg Mg 1 TR L Ty By T Mg Mag
L 4 T o TC

The final part of Flapp yis @ make sure the game finishes when
Flappy hits one of the

Here are the two blems

P

1 1. Touching a Column )
When Flappy is touching one of the
‘fﬁ' columns the game should stop. )
( )
2. Game Over
GAME OVER When the game stops a message will
appear saying “Game Over".
- J

Programming for kids by GReat Learning ©2016 ‘



Touching a Column

Flappy Bat must be able to react to the bat sprite touching the
column sprite.

This can be done with an 'if’ block and the "touching’

if touching Column ? _then What hapbbe Column is
Wionl] pp

touched wi

If these blocks are added to F‘)py's S s, thalicode would know
when Flappy was ftouching a column. g4 fo will keep the
program checking if Flappy is tou olumn.

Add this code to Flappy - when clicked

Bat's scripts.

forever

if touching Column ? _then

Test the program.
Make sure the game stops when Flappy touches one of the
columns.




Game Over Message

To show that the game is over you can create and draw another
sprite that will appear when the game finishes.

PO @". Create a ney spi\
)

Use the 'Text' tool to add the \'rds "G Over'@to the costume.

a

Game OVer

Add the code bel@¥ to make sure the Game Over sprite is hidden
when the game sfarts.

clicked




Sending Messages

Sometimes in computer games what happens to one sprite will have
an effect on another sprite. In our game, when Flappy touches a
Column sprite the Game Over sprite must appear.

You can't just add a 'show’ ey

block to Flappy's code as forever ‘

this would make Flappy MY touching comn 7 Jthen
appear and not the Game

Over sprite.

Instead, Flappy's code
must send a message to

when clicked

the Game Over sprite forever
telling it when to appear. if  touching Column

broadcast messagel

- messaae

stop all new message... )
A Y -

makes sense.

Add the 'broadca . N “am

Change the message to what you want OK | | Cancel
to happen when the message is
received.
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The Game Over sprite can now receive this message and use it o
show the sprite.

A

Test the program
Make sure the Game Over sprite is hidden when the game
starts and only appears when the game finishes.

~

m, af

Add these blocks to the _
Game Over sprite. -

Final Testing

Up until now you've been testinghe pro
problem, to make sure new code wo

solving each

When a program is finished a di
out to see if the working program
For Flappy Bat that means

f testing is carried
it's supposed to do.
game enjoyable to play.

p
Challenge 5

If the game is too easy or too hard you will need to find ways of
fixing the game by editing the sprites. This could mean:

« changing how the sprites move (Flappy could move up
faster and down slower)

« changing the speed sprites move at (the columns could
move faster or slower)

« or even redrawing the sprite's costume (the gap in the
columns could be made larger or smaller)

Your final challenge, to complete the Basic Game, is to make the
(game playable. You decide how hard you want Flappy Bat to be.

30
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Introduction (Extension Tasks)

To become a good programmer you must to learn to solve problems
on your own. Each of the extension tasks makes our game even
more fun by adding new features to the Basic Game,

Read each task carefully and then try to build the codg to solve the
problems.

Percy, the Parrot of Doom
Percy the Parrot doesn't like F@ippy verfafiuch

and nothing makes him happier tharfatc
Flappy fly into a column.

W

j 1

Problem

Percy should appear at the right hand edge of the screen and fly in
a straight line towards the left where he will disappear. If Percy
hits Flappy, the game should end. Flappy should also be able to
move left and right to help him avoid Percy.




To help you solve the Percy problem it has been refined into a list
of smaller problems.

p
Challenge 6 - Percy, the Parrot of Doom

Solve each of the refined problems below.

1. Add a new ‘'parrot’ sprite to the program

2. Percy should be hidden when the game starts and should then
appear every few seconds.

A

. When Percy appears he should
always be at the right hand edge 4
of the stage. He could appear
anywhere between the bottom
and the top of the stage.

. Percy should fly quickly across
the stage, disappearing when he
reaches the left hand edge.

. While he flies, Percy should also flap
his wings (like Flappy).

. If Flappy hits Percy or a Column the game should end.

. To help Flappy avoid Percy the Parrot of Doom, extra
code should allow him to move left and right as well.




Speeding Things Up
Variables are used in computer programs to store values (humbers,
letters and words) that will change as the program runs.

If you know that a sprite will always move 5 stepf vou Wguld enter 5
into the move block in your program.

move 9 steps

‘ when clicked

If you want the sprite to move fas set moveBat o i
slower during a game you must u
variable instead. move | moveBat steps

These three blocks do e y the same as because the
@ 0 5. The difference is you can now
i€ps thalsprite moves later by changing the

If yo @ sprite t@ move more steps (faster) you can increase
the humB ored by the variable.

change moveBat by @) now equals 7

To move the sprite fewer steps (slower) you can reduce the number
stored in the variable.

change moveBat by &) now equals 2




If you want your sprites to speed up (or slow down) at certain
points in our game you must add more code to control this. There
are a few ways to do this.

Here's one example. If you want to change what a
storing when the game reaches a certain score y

e greater than uns the next

ARt Scoré > block.
The 'chan ock didds 2 onto the

eBat v king Flappy move
faste,

A

p
Challenge 7 - Speeding Things Up

change moveBat by e

Solve each of the refined problems below.

1. Using a variable, make the columns move faster when the player
scores more than 5 and then faster again when the player scores
more than 10.

. Using a variable, make Flappy move faster when the player scores
more than 5 and then faster again when the player scores more
than 10.

. As the columns move faster across the stage the gap between
them gets bigger. When the player scores more than 5 and more
than 10 change the amount of time between each column being
created so that the columns appear faster (and the gap between
them stays the same).

J




I'm Invincible

As your code become more and more complicated you will have to
make harder decisions.

If blocks can be built which combine two or more d

operators.

both decisions
must be true

decision must
one decision or t not be true

other must be t

.

For example, if you wanted to
check if one sprite was
touching another but only d
something if the sprite is
the top half of the sta

would need to see if b

these things were

< touching Parrot ?

the finished if block would look like this

touching Parrot ? and Yy position >ﬂ then




Computer games often use time tfo make decisions. A player may
have to do a task before a clock runs out or a bonus object may
appear for just a few seconds before disappearing again.

If you are going to make Flappy invincible for a shorjfi period of time
you can use the Scratch ‘timer' fo control this.

To start the timer, use the m bloc

This sets the timer to O and starts the unning.

The timer can be used like o’rl'“ varia o corirol
events.

This code changes the colour,of
the stage (or a sprite) if t
@ is less than 5 seconds.

when clicked
forever

if timer <B then

set color  effect to €
el\se
removed by setti set color effect to @
to O.

The timer could Glso be used to end a Scratch game, move a game on
to a new level or control when sprites move faster (the variables
could be changed every time the timer reaches 10 seconds).




This is the hardest problem you have asked to solve in this project.
The harder a problem is, the more you should try to refine it. This
challenge has again been refined into lots of small problems.

.
Challenge 8 - I'm Invincible

Solve each of the refined problems below.

1. Add a new sprite (you choose the picture) to
the program and call it Invincible.

| Invincible

. The Invincible sprite should appear every few seconds and then

disappear a few seconds later.

x:-200to 0
<

. The Invincible sprite
should appear randomly
somewhere inside the | L
area shown on the right.

y: -120 to 120

. When the Invincible sprite touches Flappy Bat the sprite should

disappear and the timer should be reset.

. Change Flappy's code so that the game can only end if Flappy
touches a Column or Percy and the timer is greater than 5.

. Change the colour of the stage when the timer is less than 5 (you

can use page 36 for this code).

J




N Flap py Bat P solutions Scratch 2-0

Challenge 1

The first challenge was simply to type in the code and then make

changes to it. The original code and pattern it produces are shown
below.

set pen color tno

go to x:@y:@

If the first repeat is chan
you can see the shape drawn by
code inside the second

when clicked

I N
clear

set pen color to o ‘

go to x: o y: o
)
| pen down,

repeat €
repeat @

»
turn (X @ degrees
turn (X degrees
»

change pen color by o

Programming for kids by GReat Learning ©2016




3 Flappy Bat - Solutions

Scratch 2.0

Here is the effect of some number changes.

when clicked

clear Reducing the number of repghts would
set pen color to @ draw the same shape but few& times.
goto x: @y: @ L
pen down ’ ‘_.'__:--___'

move @ steps

b
turn (X degrees
»

change pen color by o

_ hanges the
o~ pattern as the next
when clicked /// \ Shape STGPTS 01' a |
\ \ different point.
\/Y _® < \
set pen color to o r ’\/
hegjinside loop \\ ]
number of e
sides in the shape.

This is the
pattern it

creates.
14

turn (X degrees
>

change pen color by 6
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> Flappy Bat - Solutions

set pen color to o

/
go to x: o y: o J}
The second repeat
loop can be changed
/ to draw a different
move @ steps shqpe,

g
turn (A @ degrees

b
turn (X degrees
»

change pen color by o

Here's a few other shg
repeat loop.

Triangle

100

move € steps move
»

turn (A degrees

steps

b
turn (A € degrees
g

L

’-sf

Scratch 2.0

Producing a slightly
\dif rent pattern.

an be created using the second

Pentagon

move @YY steps

»
turn (X degrees
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Challenge 2

The second challenge was to find a way of controlling how fast

Flappy's wings flap.

This can be done using the ‘wait’ block. The
wait block stops the code running for a number
of seconds. The loop then repeats changing th
costume and stopping over and over.

next costume

0.2
To get a realistic flap the code should pause for N :
just a fraction of a second as shown.

Challenge 3

In the third challenge you e the problem that Flappy only
stays in the same place when the up"R@y is pressed. This is because
the move 5 up (when t ey is pressed) and move 5 down (each
time it loops) inside t reverfloop cancel each other out.

umber of
steps insidSigiae move block. [ point in_diwection €5

»

If Flappy moves W up and 5 move € steps
down then overall he moves 5
up when the key is pressed. b

point in direction

move e steps

=5
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Challenge 4

T
o make the columns move up (o
and down we have to change the G

i : repeat until x position <
y coordinate in the move block. -
change x by e

change Score by o‘

each time a new

The numbers should range fro ‘ lue (bottom half of the
stage) to a positive value (top hal

When this is used tg r&gface th@y coordinate the columns will
appear at differ'ﬁeig

go to x: y: pick random to

repeat until x position <

change x by e

change Score by o

delete this clone
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Challenge 5

The changes made to make each game playable depend on each
individual game.

Here's some advice on changes you could make to F
the Column’s code.

y's code and

forever S
next costume i ? _then

wait (&P secs

when clicked

key up arrow pressed? . then
r ol b eacaion B The two move blocks control
13

_move [ 10 JETEES u FIGPPY'S speed.

The game can be made harder
by making both number bigger.
Flappy would move faster up
and down.

¥ 7
point = direction ,
» V

move o stsps

To make the game easier make
both numbers smaller.
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The range of random y coordinates controls the
] different heights the columns appear at.

| If each column is closer in height to the previous one
S the game is easier, as Flappy does not have to move up
and down so much. Decrease this range to make the
game easier (for example -25 to 25).

g this range

go to x: &' y: pick random to @

N

X position <
/change x kv e)

X position < I

change x lwy (-3 )

The speed S4gilae columns (and clones) is controlled by the ‘change x' blocks.

Increasing the ne®
the game harder.

e value (-5) will make the columns move faster, making

A lower value will make the game easier (-1)

Or will it? In this case maybe a column moving faster will make it easier to
get through the gap. This one might depend on each individual player of the
game.
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Challenge 6 - Percy, the Parrot of Doom (Extension Task)

To complete the Percy challenge you should add a parrot sprite and
the following code.

Percy starts hfdden.
when
hide .

go to x: y: pick ;andom @¥XP to bears at The

peat x position < J but appears at a
{ andom height (y).
—

Percy moves quickly (-15 each
e) until he reaches the
eft hand edge (x 230).

hidden again. The forever

toucllmg Column ? or touching Parrot J

\/

Flappy now has to check if he is
touching a Column or Percy.

Programming for kids by GReat Learning ©2016 .

|
y




Flappy Bat - Solutions senen 2.0

If Flappy can move left and

. __—— right we have o make sure he

starts in the correct place.

when clicked

Challenge 7 - Speed

i ings Up (Extension Task)
t varfbles. To complete the challenge
you need to create@n es. We know this because the

This challenge was all
problem describ ee values that will change while the game is

The speed the columns

will move at.
Make a Variable
= score | The rate at which new
A <° e /columns appear.
-

The speed Flappy moves
up and down.
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scratch 2.0

when clicked

set moveBat to H

Bat1

when clicked

s set columnSpeed to

set columnsAppear to

You can now use the variables i s of the program.

when clicked

key right arrow pressed? _ then

point in direction @

»
move | moveBat steps

S r—, Tma moveBat var'lalble
" point in direction €D will be used to replace
’ how far Flappy moves.

move | moveBat @ steps

up arrow pressed? _ thex

point in direction WI'
»

move = moveBat *9 steps

»
point in direction m
»

move = moveBat steps

3
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{ > Flappy Bat - Solutions seraten 2.0,

when I start as a clone

e go to x: €P y: pick random &P to €D

repeat until x position < JEFEE

change x by ' columnSpeed
change Score by O‘\

delete this cuoa:“

Speed variable will
replace how far the
bves each time.

when clicked

set Score to n

go to x: y: pick random m to G

repeat until x position <

change x by ' columnSpeed

change Score by o

when clicked
The ¢

_ mnsAppear variable
forever 4‘

will be used to replace how
B columnsAppear Juggy g the program waits before
_create clone of myself it creates a new column.

a code to control when the variables will
hgnges variables so it can be added to the

when clicked

wait until  Score > [H The program waits until

the score is greater
than 5 (and then 10) and
then the values stored
in the three variables
are changed.

change columnSpeed by o
Stage change columnsAppear by m
2 backdrops
change moveBat by 9

wait until Score > gl

change columnSpeed by o
change columnsAppear by m
change moveBat by e
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Challenge 8 - I'm Invincible (Extension Task)

To complete this task a new sprite is added.

random number
\ appears.

The sprite wait

The invincible
spr'i‘re uses a go to x: pick random €I to © y: pick random EELP to ELP
forever loop to
hide and show
itself over and
over.

The sprite appears
at a random place

on the left of the
stage.
a random
number' of sec before
@”5 again.

clicked

plck random o to

ren When Flappy touches the invincible
Bat sprite the sprite disappears and the
=] timer starts from O.

Illde
reset timer
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;& Flap p y Ba‘t . SOIIltionS Scratch 2.0 5

The game can only end now if Flappy is touching a Column
or Percy and if the timer is over 5 seconds.

when clicked
forévar

if touching Column ? or touching Parrot

broadcast Show Game Over
s ;

stop all

=5

The code t
given to yo

ge the colour of the background was
fore flhe task and simply had to be added

Stage
2 backdrops

when clicked
fon;ver

if  timer <[H then If Flappy is invincible
B Y 20 (the timer is less than 5)

el:se change the colour of the
_set color  effect to [ 0] sTage,
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Glossary

Below is a dictionary of Computing Science words used in the Flappy
Bat workbook.

Clone
A copy of character or object in a game.

Code
The instructions that make up a comput, grgm. Ina Scratch
program, the blocks are the cc*.

Loop

A computer instruction that majges oth ructions repeat (run
more than once). Loops may run f§rever, @’set number of fimes or
continue running until somejiliag hapgens in the program.

Operator
AND, OR, NOT. Usedf in TWo or more decisions together.

Program

A program or website, like Scratch, that is used to write computer
code and make your own programs.




Refine
Refining is when a large problem is broken down into smaller
problems that are then easier to solve.

Run
A program is running when it is carrying out its in Tru
you are playing a computer game the game prog

Sprite
A character or an object in a computer g

Testing
Running a program to see if it %r‘k cor sting often finds
mistakes in code (called bugs) whi need to be fixed.

To Code

A slang term meaning 'to wrj cofputer program'.

Variable
A stored value (numbe ersyor words) that can be changed by a
program. In a computdame, diblayer's score would be stored in a
variable.




