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.o SCRATCH

Lesson One - Intro to Scratch, Using the Control,
Motion, Looks, and Pen Commands
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WHAT IS SCRATCH? National Science Foundation

“ WHERE DISCOVERIES BEGIN

o Scratch 1s a programming language that makes it
easy to create your own interactive stories,
animations, games, music, and art -- and share vour
creations on the web.

'lh-Jnh-ﬂ-dCaﬂ:anT.Mumru-d“

o As young people create and share Scratch projects, Google
they learn important mathematical and @
computational 1deas, while also learning to think _ 1]
creatively, reason systematically, and work it
collaboratively. =

o Scratch 1s developed by the Lifelong Kindergarten
Group at the MIT Media Lab, with financial support
from the National Science Foundation, Microsoft,
Intel Foundation, MacArthur Foundation, Google,
Iomega and MIT Media Lab research consortia. i
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WHAT IS SCRATCH? @ National Science Foundation

WHERE DISCOVYERIES BEGIN

o Bottom line... @

oSCRATCH IS FUN AND
EDUCATIONAL

o...appropriate for ALL ages, i
and is even being used in a e
new college Intro To CS ACARTHLU

course at several universities
around the nation.

oNow let’s get started...
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turn (e L) degress

tern &) () degreas

point i direstion [EER
point towsrds

g toowm B w B
g to

albtle ) socs o @ v @

change = by (& B —

o ey ey 0 [E8 B8

changu ¥ by m

wak y ko ﬁ ‘.§
-1

if mn mdge, houncs
thage

Il = position
Il v positeon
Il dirsction

i,

| ® PROGRAMMING ENVIRONMENT

|I ) The SCRATCH window
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Sorrofl @ H D File Edit Share Help

Motion Control a T Sprite1

Looks Sensing 3::] . g .

Sound Operators .—mrﬂ m = rn ——
Pen variables

move steps

turn ¥ m degrees

turn § ) degrees This 1s the Scratch window,

point in direction Elkd or programming
point towards Enﬁrﬂnment.

qatuz:ﬂy:ﬂ

go to

glide Y secs to x: [ v: [

change x by

set x to () New sprite: ﬁt/ ,'!:f '7:7

change y by m

setytam L

Spritel

Stage

if on edge, bounce

i = position
E y position
li direction

b /- AN /
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Motion Control
Looks Sensing
Sousnd Operators
Pen variables

Joturdil @ H D File Edit share Help

(=13

move steps
turn ¥ m degrees

turn $ degrees

point in direction Eilg

point towards

qatux:ﬂy:ﬂ

go to

glide Y secs to x: [ v: [

change x by
set x to )
change y by m

set y to m
if on edge, bounce
i = position

E y position
direction

Right now, go ahead and
open a Scratch window on
your computer and follow
along as we explore this
exciting programming tool!

New sprite: St-" ,p"’.?

%

by
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Joturdil @ H D File Edit share Help

Motion
Looks

Sousnd

Pen

Control
Sensing

Operators

Variables

3 :
- : ? Spritel

move steps

point towards

go to x: ﬂ yi E
go to

glide B} secs to x:

change x by
set x to )
change y by m

set y to m
if on edge, bounce
i = position

E y position
direction

by

turn ¥ m degrees

turn $ degrees

point in direction Eilg

0«0

There are four main

sections...

New sprite: St-" ,p"’.?

%

LR ]

Spritel

Stage
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Joturdil @ H D File Edit share Help

Motion
Looks

Sousnd

Pen

Control
Sensing

Operators

Variables

3 :
- : ? Spritel

move steps

point towards

go to x: ﬂ yi E
go to

glide B} secs to x:

change x by
set x to )
change y by m

set y to m
if on edge, bounce
i = position

E y position
direction

by

turn ¥ m degrees

turn $ degrees

point in direction Eilg

0«0

There are four main

sections...

New sprite: St-" ,p"’.?

%

LR ]

Spritel

Stage
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Joturdil @ H D File Edit share Help

Motion Control E y Sprite1

Looks Sensing = " g .

Sound Operators .—m_r" N i r" e L
Pen variables

move steps

turn ¥ m degrees

turn $ degrees

There are four main
point in direction m SECtiﬂHS. .

point towards

qatux:ﬂy:ﬂ

go to

glide Y secs to x: [ v: [

change x by

e i .? -
set x to [ MNew sprite: St . ?_.:'
change y by m
set y to m L

Spritel
if on edge, bounce
i = position -
Stage

E y position
direction

b /- AN 4
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Joturdil @ H D File Edit share Help

Motion
Looks

Sousnd

Pen

Control
Sensing

Operators

Variables

3 :
- : ? Spritel

move steps

point towards

go to x: ﬂ yi E
go to

glide B} secs to x:

change x by
set x to )
change y by m

set y to m
if on edge, bounce
i = position

E y position
direction

by

turn ¥ m degrees

turn $ degrees

point in direction Eilg

0«0

sections...

*And the

There are four main

New sprite: St-" ,p"’.?

%

LR ]

Spritel

Stage
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Motion
Looks
Sousnd

Pen

r{. ’[ﬁr[ @E& ‘File Edit Share Help

Control

M{=1ET

.L?; Spritel
Sensing I‘i .. L
S || serpts] { cdliome Y sow
Variables

Move steps

turn t degree

point in direction |

point towards

go to x ﬂ ¥i E
go to

glide secs to x:

change x by E0)
snt x to E
change y by m

set y to m

i = position
E y position
[ direction

oy

turn ¥ m degrees

if on edge, bounce

At the top of the prngrammmg area, the
current status of the cat “ 718
shown...
[ts position on the screen is y
the very center of the screen, the
position, just like the origin in
a coordinate plane graph in geometry.
*The cat 1s facing 90 degrees, which
you can tell in two ways...it says
, and there is a
on the sprite that points in the 90

degree direction (to the right).

Stage

X
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cotorei @@ | D File Edit Share Help (L % ' i

Control

Spritel

Sensing

Operators

Variables

move steps
turn G B} degrees

turn t degrees

Let’s look at the commands
and write a very simple
program to get started...

point in direction

point tovards

qatnmﬂy:ﬂ

go to

glide secs to x: [ v: [

change = by
sat x to (I MNew sprite: ﬁtf ,r"} ‘?:7

change y by

set y to m L

Spritel
if on edge, bounce -
8 = position
y position

E direction

e
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Jrall wb = D File Edit Share Help

s

AL
Motion EEEE;T_-
Looks Sensin g
Sound Dperators
Pen Variables

Spritel

A L e
| when  dicked

[ when space |iu-_y;p‘|-m'd'

 when Sprite1 clicked
weait ) secs

forever

p

-t

[bFGadcast |

[bFbadcast | and wait

(whn T racaiva’ [

?;F!ﬂ'?lf',_/

First click on the
CONTROL button to switch

command sets.
You always start here.

Mew sprite: ﬁ?? ]#}' ﬁf?

xi-57 4268

]

LKy

Spritel

Stage
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Looks Sensing
Sound Dperators
Pen Variables

? when cl:l;_m-l

| when space |iu~; P =ssed

whutﬂpﬂtn =1 clicked

Wi ) saes

Click , drag and drop the
“GREEN FLAG HAT”
anywhere into the

programming area.

x190 4207

7 \wx | 2%

_ For now we
will always start a program
with the “green flag hat”.
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Jeirell @ E D File Edit Share Help

Motion Control
Looks Sensing
Sound Dperators
Pen Variables

Spritel

mowe steps
turn (¥ degrees

turn 4 m degrees

point in direction m

point towards

go to x: 1 v: )

go to

glide secs to = [ v:

change = by
set x to E
change y by

sat v to E
if on edge, bounce
i = position

B v position
B direction

e

.whhn'.“_dﬁkéd

move staps

Now switch to the Motion
Command Set, click and
drag the © &

command underneath the

green flag hat until you see

a white line appear, then

drop it.

7 &% |2

xi-392 4112
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Jetroll @ E D File Edit Share Help

Motion Control
Looks Sensing
Sound Dperators
Pen Variables

Spritel

mowe steps
turn (¥ EB) degrees

turn 4 m degrees

point in direction m

point towards

go to x: 1 v: )

go to

glide secs to = [ v:

change = by
set x to E
change y by

sat g tnm

if on edge, bounce

i = position
B v position
B direction

e

move steps

Notice how it “snaps” into
place at the notch.
This 1s how you add a
command to a program.

Now click on the green flag
1con at the top right to run
your program.

X142 yi-124
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Jetroll @ E D File Edit Share Help

Mo tion Control )| —

Looks Sensing _J' i

Sound Operators —m N Y
| s ( sou

Pen Variables

mowe steps
turn (+ EE) degrees : -
when _ o cked

move sty ps

turn 4 m degrees

point in direction m

point towards

go to x: 1 v: )

go to

glide secs to = [ v:

Shange .oy You can tell by watching the = 8 yi-are
R display window, or by looking :

at the coordinates at the
top...

change y by

sat g tnm

if on edge, bounce

B x position Click the green flag several
ii asition -
B e more times and watch your cat

move even farther,
A y N >
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dorrdtl @ | D File Edit share Help

-

Motion Control )| Spritet

Looks Sensing _J' et ]

Sound Operators ml— o "-"*r g
Pen Variables

mowe steps
turn (¥ degrees . - :

move sty ps

turn 4 m degrees

point in direction m

point towards

go to x: 1 v: )

go to

glide secs to = [ v:

change x by The cat is now in position xi-391 yi-208
AR (100,0), which means the green
flag was clicked nine more

change y by

sat v to E
times.
if on edge, bounce
i = position =
Stage

B v position
B direction

You A .
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Motion Control
Looks Sensing
Sound Dperators
Pen Variables

mowve steps
turn (3 degrees

turn 4 B degress

point in direction m

point towards

go to x: [ yv: [

go to

glide secs to x [ v: [

change x by
set x to ]
change y by

set ¥ to m
if on edge, bounce
i = position

B v position
Il direction

-

o i

|when clicked

mowe steps

gutux:my:m

Now, let’'s make

to

cause the cat to move 100 steps,
ten steps at a time.
First we need to reset the cat’s

position to
Click and drag the

command and insert it below the
hat, but above the move command.

AN

17392 yi-74

MG




& Scratch 1.4 of 30-Jun-09 |: El[zl

S0l @ D File Edit share Help

Motion Control E} I ; Spritet

Looks Sensing _'I o g

Sound Operators _m e o
| [ costumes Y Sau

Pen Variables

mowe steps

turn (+ EE) degrees . f
when - clicked

move !B ga-'tn x: E ¥: E

turn 4 m degrees

point in direction m

point towards

go to x: 1 v: )

go to

glide secs to = [ v:

change = by

set x to E

— Remember to move 1t slowly into
sty to @ place, watching for the

if on edge, bounce tD appear Where yﬂu Want to “drﬂp”

1t.

i = position
ii Y position
B direction

L. 2N S J
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“orrdll @ E D File Edit Share Help

Motion Control )| Spritet

Looks Sensing _J' i

Sound Operators —m e o
| [ costumes Y sau

Pen Variables

mowe steps

turn (+ EE) degrees : -
go to x: B ¥:
point in direction m move [T steps

nowe steps
point towards S m P

mowe steps

go to x: ﬂ ¥ B move steps

go to move steps

move steps
glide secs to = [ v:
move Ef) steps

nowe steps

turn 4 m degrees

:::n::;\f move (L) steps e 1’}‘/ i‘:’ o %1-220 yi-168
:::"i:; Now, add nine more move
commands to your program to
17;58 &dge haos make a total of ten
B = position commands.
= S i Then run your program to see the
result.

L. 2N S -
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ST @ E D File Edit Share Help

Motion Control
Looks Sensing
Sound Dperators
Pen Yariables

mowe steps
turn (+ EE) degrees

turn 4 m degrees

point in direction m

point towards

go to x: 1 v: )

go to

glide secs to = [ v:

change = by
set x to E
change y by

sat g tnm

if on edge, bounce

i = position
_- Y position
B direction

|-

@1 o Spritel
-

when  clicked
go to x: B ¥
move m steps
nowe steps
movie m steps
mowe steps
oweE steps
move steps
mowve steps
mowe m steps
nowe steps

mnwe m steps

hlrans e iA/ '_'-J» ‘3\?

Unfortunately, the cat moves so fast, that it is
difficult to see the animation, so we need to add
a new command to cause i1t to “ ;

See if you can find this command, and then add

it to your program in the appropriate location(s).
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”P'"f '\’fﬁ'j’[

when :pacs |key pressad
| when Spritel clicked

wait £) sece

Mo tion Control

Looks Sensing

Sound Dperators

Pen Variables
when - clicked

® © D File Edit Share Help

Spritel

when  diicked

go to x: B ¥ .
move m staps
warl:‘ sném
miove m uteps.
w‘mt 1 Sers
oWeE steps
wait a SBCS
mowve § steps

mowve steps
;!;H-: :a SBCS
move staps
\wait Y secs
move m '=l"€'rrf-
waﬂ:‘ E\EE
move m steps
walt, 1 Sers
mMove steps
wait §Y secs

v/ \&x (7%

Mew sprite;

If you did the right thing, you found the
command in the CONTROL group, and inserted
it after each command, as shown.
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”P'"f '\’fﬁ'j’[

Mo tion Control

Looks Sensing

Sound Dperators

Pen Variables
when - clicked

when :pacs |key pressad
| when Spritel clicked

wait £) sece

@ © B File Edit Share Help

Spritel

when  diicked

go to x: B ¥ .
move m staps
warl:‘ sném
miove m uteps.
I'la.lt SRS
oWeE steps
wait a SBCS
mowve § steps

mowve steps
;!;H-: :a SBCS
move staps
\wait £} secs
move m '=l"€'rrf-
waﬂ:‘ E\EE

move m steps

walt,sem

x1-265  yi-139

v/ \&x (7%

Now when you run the program, you can
actually see the animation. It is a bit slow, but
we can change that by using a decimal value
smaller than 1.

Mew sprite;

~ = ::j:'*“;*ep‘-‘ But let’s wait on that...there is a really cool
p— thing we're about to learn, called a
N A A, y
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Mo tion Control

Looks Sensing

Sound Dperators

Pen Variables
when - clicked

when :pacs |key pressad
| when Spritel clicked

wait £) sece

@ H D File Edit share Help

Spritel

when  diicked

go to = B ¥:
move m steps

o P

__

!.,'.FE_ﬂt I8 secs

_Wli"‘-__ secs

wailt [ secs

mowe steps

miowe steps

move steps

— ——

wait £) secs S
%1-887  yi-302
10 Ll e (SR
R R e Newsprite: |9/ |#Y | 2%
wait secs |

mowve BRI ste

First of all, remove all but the first four blocks
from the program. To do this, just elick and
~ove @ s+« drag down the fifth block...all of the others will

come with it.

mowe Py ste

- move PRI ste
i w#@== Then drag it back to the command area where it
move € st « = (5 oy 23
il GV as will just “disappear”!
N A A y
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'SCRATCH

Mo tion Contral

Looks Sensing

Sound Dperators

Pen Variables
when - clicked

when :pacs |key pressad
when Spritel clicked

Wit €Y sace

[BFGndcast 1

EFE&dca-.ﬂ: | and wait

when I receive | |

when clicked

go to x: B ¥ .
move m steps

wall:‘ SBers

rapéat

command and drag it

over until it “surrounds” the bottom two
This command i1s called a

Now find the

command blocks.
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ST @ E D File Edit Share Help

Motion Control

Looks Sensing

Sound Dperators

Pen Variables
when dicked

Spritel

IS

LR ]

go to x: B ¥
o B

WL 'E\EE-

- <r

when  clicked

The white line needs to appear AFTER the

command, surrounding only the

i-493 g2t

‘command and BEFORE the
and

commands.




e Scratch 1.4 of 30-Jun-09

_ Eiﬁft«‘f—r.[ﬁjﬂ & & D File Edit Share Help

when space |key pressed
T rjl:lui-d

wait £) sece

Motion Control

Looks Sensing

Sound Dperators

Pen Variables
when | dicked

LN

LR ]

Spritel

when  diicked

go to x:ﬂy:

Now you have EXACTLY the same program
as you did before, but in a much more
E ” form.

The word “ ” in computer
programming means
2

as opposed toa “ ” process, which

i 1s the way we did it at first.
= || 1

x1-404  yi-187
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il @ ED File Edit Share Help

A g

Motion FE'DT‘h'Il_
Looks Sensing
Sound Dperators
Pen Yariables

(whan ' |chekad

when :pacs |key pressad
| when Spritel clicked

wait £) sece

Spritel

when  diicked

go to x:ﬂy:

These two concepts ,

computer programming career.

and - , will be used throughout all of your

As you learn new techniques and refine your
skills, hopefully your programming will become

— less ” and more “ i
if e
N A a
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SCRAT rg;_[ « H D File Edit share Help

A g

Motion FE'DT‘h'Il_
Looks Sensing
Sound Dperators
Pen Yariables

(whan ' |chekad

when :pacs |key pressad
| when Spritel clicked

wait £) sece

Spritel

when  diicked

go to x:ﬂy:

:;illtii:

- Now let’s change the wait time to something w—
e smaller than 1. Since it is inside the loop, you
O g only have to change it once, instead of ten times
in the previous, " example.
when 1 receive |
Foraver if To change it, simply do a single click inside the
- white box to highlight the value.

L& A L y
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Motion FEDI‘TU'-;T_
Looks Sensing
Sound Dperators
Pen Yariables

when - clicked

when :pacs |key pressad
when Spritel clicked

Wit €Y sace

[BFGndcast 1

EFE&dca-.ﬂ: | and wait
when I receive | |
Farever if =

when cficked

go to x:ﬂy:

e steps
wait [} secs
S, T

Then replace it with a new value, say 0.5, which &
will make the cat move twice as fast.

Try several values until you find a speed you like.




Motion
Looks
Sound

Pen

e Scratch 1.4 of 30-Jun-09

ST @ E D File Edit Share Help

Control
Sensing
Operators

Variables

Spritel

go to x: B ¥

repeat ()
e steps
it G secs
o =

when  clicked

However, there 1s one more problem...

Fortunately, we can fix that too!

Stage
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dorariarl o D File Edit Share Help

Motion Control
Looks Sensing
Sound Dperators

Pen Variables

Spritel

CIEE

DRt o

e

—

|'MTT'

go to = G y:
e steps
.'—. — = _'.’:-

It’s time to look at the
'm and ec aspect of

Seratch.

To make any changes to a sprite,
you must first select the sprite
you wish to adjust.

In this case, the one and only
sprite 1s already selected.

Mew sprite: jc:/ 'i!:( 4

©

LKy

Spritel

Stage
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Looks Sensing
Sound Dperators

Pen Variables

—

-

f nh:ln shacs h—m

wiait Y secs
repeat ()

[bFBadcast |

l;h-‘ I rec e "._j

&
=
o

L

derariorl b | D File Edit Share Help

Spritel

New costume: (203 S oY

| ]

costume 1

costume2

Mew sprite;

5’}‘/

To see the “costumes” of this
sprite, click on the Costumes tab

in the -
the Wmduw Wﬂl change to a

2 (%

Stage

%

LKy

Spritel
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;_rr
L1

et wp E@ D File Edit Share Help

Looks Sensing
Sound Dperators

Pen Variables

e
-

fnm:pnuh—m

vt € secs

’“P"*.._' o
[bFBadcast |

i
e =t g

Bl
‘f &
‘__ —

L

Bl vl HULITILES
New costume: 2210 D 5D

| ]

L

Spritel

costume 1

costume ?

(L=

You can see that this sprite has
TWO costumes already designed.

You have seen the first one, but
can you see any difference in the
second one?

Mew sprite; i’,.t/ i!:( ‘?}'

LKy

Spritel

Stage
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;_rr
L1

et wp E@ D File Edit Share Help

Looks Sensing
Sound Dperators

Pen Variables

p— g

-

fnm:pnuh—m

vt € secs

’“P"*.._' o
[bFBadcast |

i
e =t g

Bl
‘f &
‘__ —

L

Bl vl HULITILES
New costume: 2210 D 5D

| ]

L

Spritel

costume 1

costume ?

(L=

The second one has arms and
legs in different positions, which
will cause an “animated” effect
when alternated back and forth.

Fortunately, there is an easy
command to do this...

Mew sprite; i’,.t/ i!:( ‘?}'

LKy

Spritel

Stage




& Scratch 1.4 of 30-Jun-09%9

derariorl b | D File Edit Share Help

Motion Control )|
++]

Looks Sensing m LA
Sound w,=rators r_mﬁ - -”-_"::""'.'_".T"_ F— i
Pen Variables

switch to costume costurmeZ

| &

next costume p—

e To find this command, switch
o= O & | Iy back to the Scripts tab of the

i costume #

ay GO for @ secs i programming area, and then
e nmove steps

thmkm . Eun G voce selectthe command set.
think

change _!_:D|Dr | effect by

sat color | affect to i)

clear graphic effects

Mew sprite: iﬂ:"‘ 'i!:( ‘?:{

change size by 1)

set size to o u__..rﬁ..
i sire Spritel
hide Stage

go to front

go back layers

€ A A )
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dotirol b = D File Edit share Help

UL AL
Motion Control
Looks Sensing
Sound Dperators
Pen Variables

| &

switch to costume costurmeZ

next costunme

i costume #

say [T for E sECs
say [EIPH

think for ) secs
think

change _!_:D|Dr | effect by
sat color | affect to i)

clear graphic affects

change size by 1)

sot size to ELIE) oo
i size

show

hide

go to front

go back layers

Vo

; s Spritel

go to = G y:
e steps

S e

next costure

Then click and drag the

| command and insert it
into your program, inside the

loop and after either the move, or

Mew sprite;

the wait command...doesn’t
matter which.

%1 =380 yi-123

v/ &4 %%

Stage

©

LKy

Spritel
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Jeirell @ E D File Edit Share Help

Motion Control
Looks Sensing
Sound Dperators
Pen Variables

‘.?I & Spritel

switch to costume costurmez

next costume

i costume #

say [ for B) secs
say [EIPH

think for ) secs
think

change !_:D|Dr effect by
sat color | affect to i)

clear graphic effects

change size by 1)
aat sire to L]
i size

show

hide

go to front

go back layers
.

e steps
\wait (Y secs
next costume
= =

Now run your program to see the
cat happily skipping across the

screen!

Stage

x1-354  yi-227
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=il A il - 3
Mo tion Control a @ Sprite1
Looks Sensing ...; L
Sound Dperators mr : {-
Pen Variables I

switch to costume costurmez

next costume

B costume #

say [ for B) secs
say [EIED

think for ) secs
think

change color | effect by
sat color | affect to i)

clear graphic effects

change size by 1)
set size to m %
i size

show

hide

go to front

go back !a!_.rers
| .

when clicked

go to x:ﬂy:

vepest @)
e steps

next costume

=

Now, it 1s time for you to experiment...

Make the appropriate changes to the current program (

) to make the cat start on the very left edge

(tail barely touching), and end up on the far right of the screen,
whiskers barely touching the edge. Go ahead! Try it!
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Motion Control

-, Spritel
Looks Sensing -..; L
Sound Dperators Mr {'
Pen Variables I

switch to costume costurmez

next costume

B costume #

say [ for B) secs

say [OIEN yrove 6D steps
wait [N secs
think for E sers ¥

next costume

=

A

think

sat color

clear gra

change s

sot size

i size

show

hide

wwe lhese changes were made after several ©

|

s Here 1s a possible solution, with the following changes

¥

made...

" steps, fine

g0 back | tuning the values until the outcome was just right!
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_ Eiﬁft«‘f—r.[ﬁjﬂ & & D File Edit Share Help

Motion Control
Looks Sensing
Sound Dperators
Pen Yariables

mowe steps
turn (+ EE) degrees

turn 4 m degrees

point in direction m

point towards

go to x: G0} v: )

go to

glide secs to = B v: ()

change = by
set x to E
change y by

sat y to [

if on edge, bounce

i = position
j Y position
B direction

|-

0 S :

; Spritel
o ...;-t@ s
= |

when  dhicked

clear

pan up

go to x: m ¥ m

point in direction m

pen down

sat pen color to

set pen size to u

glide £} secs to = ¥:

turn % El) degress

Now let’s explore some other commands.
Save your first program as “ " and then
clear the programming work area.

Then build the new program you see here (call
s ”) and run 1t to see what 1t does.
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_ Eiﬁft«‘f—r.[ﬁjﬂ & & D File Edit Share Help

Motion Control
Looks Sensing
Sound Dperators
Pen Yariables

mowe steps
turn (+ EE) degrees

turn 4 m degrees

point in direction m

point towards

go to x: CFEL) v: EED

go to

glide secs to o ¥:

change = by
set x to E
change y by

sat y to [

if on edge, bounce

i = position
j Y position
B direction

Vi, A

@ Spritel

T

LN

when  dhicked

clear

pan up

go to x: m ¥ m

point in direction m
pen down

sat pen color to

set pen size to u

glide £} secs to = ¥:

turn % El) degress

Add enough commands to the program so that it
draws a square, and then moves the cat out of
the way so you can see the square.

Be sure that no extra lines other than the sides
of the square are drawn.
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dotreidl @ E D File Edit Share Help

Motion Contral | i ; —
Looks Sensin = e
i o ]
Sound Operators _m e
| [ costumes Y sou
Pen Variables

mowe steps

turn (+ EE) degrees

|when  chicked
turn 4 m degrees

clear

point in direction m i gl s
qgo to m ¥: m

point towards point in direction m
pen down

go to xi i 77 ) sat pen color to

set pen size to u

glide §§ secs to = EEN) ¥:
turn % El) degress

glide ) secs to x: fE) v:
SHAn X Dy turn G+ El) degrees

set x to [§) glide Y secs to = @ »

turn O3 Ea degrees
change y by . .

go to

glide secs to o ¥:

giids @ coce to = @ - Here 1s a possible solution!
set y to (@ turn Gw degrees b

pan up .
if on edge, bounce go to x: BB v: @)

i = position
ii Y position
B direction

Lo V2N S J
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ICR ]

it o
Motion Control
Looks Sensing
Sound Dperators
Pen Variables

mowe steps
turn (¥ degrees

turn 4 m degrees

point in direction m

point towards

go to x: CFEL) v: EED

go to

glide secs to o ¥:

change = by
set x to E
change y by

sat v to E

if on edge, bounce
i = position

Bl v position

B direction

A —
L

VT @b | D File Edit Share Help

Spritel

clear

pan up

go to x: m ¥ m

point in direction EERS

pen down

sat pen color to

set pen size to u

glide £} secs to x: &) v:
turn & ) degrees

glide ) secs to x: fE) v:
turn ( m degrees

glide Y secs to = @ »
turn (¥ Ef) degrees

glide u secs to x E ¥
turn G degrees

pen up

go to x: Gl m

First of all, a new group was used, the

Stage

command group, specifically the

aﬁd
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er il D File Edit Share Help

Maotion Control w0 EE Spritel
Looks Sensin 2 N
a = L
Sound Operators m!— tumes Y Sounds
Pen Variables

mowve steps
turn (3 degrees

[when dicked
turn 4 B degress LAk

clear

point in direction EEEJ PRI
go to x: m ¥: m

olnt towsnie point in direction m
pen down

gt} m ¥i set pen color to

go to set pen size to

glide €Y secs to x: &) v:
turn m degreas

glide ) secs to x: FE) v:
change = by turn (& C[) degrees

set x to [ glide B secs to x E ¥i Frﬂm the f 5 g]f'ﬂup, the E‘lnd

- turn (v El) degrees
ehise i by e commands were used.

set y to @ turn G @) degrees All of these should be fairly self-

Pean up

o s Tniee w0 to 0 EED v O explanatory if you observe how they
affect the cat in this program.

glide secs to ¥:

i = position
B v position
Il direction

e
o i l v
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a

A
Motion Control
Looks Sensing
Sound Dperators
Pen Variables

mowe steps
turn (+ EE) degrees

turn 4 m degrees

point in direction m

point towards

go to x: CFEL) v: EED

go to

glide secs to o ¥:

change = by
set x to E
change y by

sat v to E

if on edge, bounce
i = position

ii Y position

B direction

A —
L

ool @ B D File Edit Share Help

Spritel

Fatign!  ‘hckadl

clear

pan up

go to x: m ¥ m

point in direction m

pen down

sat pen color to

set pen size to u

glide £} secs to x: &) v:
turn % El) degress

glide ) secs to x: fE) v:
turn (+ m degrees

glide Y secs to = @ »
turn (¥ Ef) degrees

glide u secs to x E ¥
turn Cw degrees

pen up

go to x: Gl m

There 1s one more cool technique that
will help a lot with the labs you will
do for this lesson.
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Sl @ EAD File Edit Share Help

Motion Control
Looks Sensing
Sound Dperators
Pen Yariables

IS

mowe steps
turn (+ EE) degrees

turn 4 m degrees

point in direction m

point towards

go to x: CFEL) v: EED

go to

glide secs to o ¥:

change = by
set x to E
change y by

sat v to E
if on edge, bounce
i = position

_- Y position
B direction

LN

Spritel

ki ‘echekads )

clear

pan up

go to x: m ¥ m

point in direction m

pen down

sat pen color to

set pen size to u

glide £} secs to x: &) v:
turn % El) degress

glide ) secs to x: fE) v:
turn (+ m degrees

glide Y secs to = @ »
turn (¥ Ef) degrees

glide u secs to x ¥
turn Cw degrees

Ppan up

go to x: Gl E

There 1s an easier way!

Go to the output area, and click
and drag the cat to a particular
place on the screen, say the top left
hand corner of the screen.
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ST @ E D File Edit Share Help

Motion Control a & Spritel
Looks Sensing 1. ‘.‘f :
Sound Operators m r U { oun .
Pen Variables f
mowe steps
turn (¥ m degreeas 2 ” i
turn & EB) degrees - i gl
clear
point in direction EERJ et o m > m
point towards =aint in direction m
pen down
go to x. EEEE) v sat pen color to
go to set pen size to u
glide secs to w ¥: . :::::_l: E;:::::ﬁ .
glide ) secs to x: fE) v:
change = by P b
o N - *659":‘-"“6 When you have the cat where you
set x to glide secs to x y: B ” K
e turn G @D degrees want it to be, double click on the cat
glide u secs to x ¥: itSE]_f
set y to @ turn G degrees 2
Now look at the coordinates in the
if on edge, bounce T e .
; i , and compare them to
- % to x: GED v: @ the coordinates in the
i direction and . & cummﬂnd&.-.they Shﬂﬂld
match!

L .. e, e




Now just detach and discard the old
command, insert the one
with the new coordinates, and then
run your program to see that the cat
does indeed end up in the top left
hand corner!




MIT Media Lab -
LiFEiONGm ERGARTE)
v Massachusetis Institute of Technology |

WHAT HAVE YOU LEARNED? NSEY National Science Foundation
o In this lesson you learned the basics of the (inteD
Scratch window, or programming
environment. i
o You also learned about some of the many B¥icroaoft
Control, Motion, Looks, and Pen commands ['I
to create simple animation and drawing iomega
techniques. i

o Now it is time to practice your new skillg!™ s

oHave fun!




Do each of the labs in this problem set, and call
your instructor over to see it run and grade it.




SCRATCH LAB 1A

o WASP (Write A Scratch Program) to start the cat
In the home position (0,0), move to a corner of the
screen, then glide and draw an irregular
shaped quadrilateral, roughly around the edge of
the screen, and then move back to the home
position at the end of the program. Use the
original pen color (blue) and size (1). Also, the
cat MUST face 90 degrees the entire time. The
result should look something like this. |




SCRATCH LAB 1B

o WASP so that the cat draws a rectangle around
the edge of the screen, in a larger pen size
(greater than 1), with a different color for each
side. Also, the cat must always face in the
direction traveled. The final screen should look

something like this.




SCRATCH LAB 1C

o WASP to have the cat draw three equilateral
triangles to fill up as much of the screen as
possible, all of different sizes, colors, pen size,
tilted different ways (no two the same), and none
overlapping. The cat should end up somewhere
on the screen NOT touching any of the
triangles...something like this, but unique for
you!




SCRATCH LAB 1D

o WASP so that the cat draws a one-color circle
(whatever color you like), that fills up the screen
as much as possible, pen size no larger than 10.

Again, the cat ends up back home at the end.
Hint: 36 turns, 10 degrees each time.




SCRATCH LAB 1E

o WASP to modify the previous program so that
the cat “skips” along the way, and creates a
rainbow circle.




SCRATCH LAB 1F

o WASP to have the cat draw the five Olympic
Rings as shown. The cat should end up in one of
the five rings, whichever you choose. Bonus
credit if you can produce the interlocking effect.




® CONGRATULATIONS!

Your are now a bona fide Scratch beginning
programmer! There is a lot more to learn, and
hopefully you had fun with this first lesson.

Now go on to Lesson 2 for more cool stuff!



