Teaching With Alice

July 2008

Topics

# What is Alice?

# What resources are available?
#How is Alice used in teaching?
# Demo of Alice programming

What is Alice?

# Alice is a visual programming language.

# Alice is an object based language. The
objects in Alice are 3 dimensional
models.

# The output of Alice programs are 3
dimensional movies.

Visual Programming

#Programming is done by pointing and
clicking, dragging and dropping, selecting
from menus, and some typing

# Syntax errors removed from the
equation

@no braces, no semi colons
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Object Based Programming

#Built in library of models.
# More available on the web.

# All objects have certain methods and
behaviors
@move, turn, say, roll, resize

#New methods can be added to an ob JCCT
@object can be saved as a hew class

#Polymorphism is not supported.

Alice Models

# Main programming data are 3d models
# Many built in and more on web

Home »Local Gallery Py

Output

# Output are 3d movies
@run the program, play a movie
@can also add sound to programs

# A lot easier to recognize logic errors
@"Why do my -
ninja's arms
keep flying
away?"




Alice Resources

# Main page
@www.alice.org
#download Alice 2.0 for free
#story telling Alice for middle school
# Models gallery
# Forums
# Textbooks list

Instructional Materials

# www.aliceprogramming.net

# Password protected
@ userid:
@ password:

# Workshop schedule
# Example course calendars / syllabi
# Slides and sample worlds

# Solutions to chapter exercises and projects 4
(Dann, Cooper, Pausch book) 2

# Sample exams and test bank questions
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Even More Materials

# Dick Baldwin, ACC teacher
@www.dickbaldwin.com
@www.dickbaldwin.com/tocalice.htm

#Lots of materials and "how to's"

# Alice newsletter. To sign up contact

Barbara Conover
@bconover@sju.edu

How is Alice Used in Teaching

# Originally designed for students in
middle school

# Has been successful with older students

#Used in lots of types of courses
@computer literacy
@pre cs or pre AP
@csl or APCS
@programming for non CS majors
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Approaches

# Cover basics, chapters 1 and 2 quickly
@learning the tool

#Paths through intro programming
®objects early (control structures first)
@objects first
@objects first, recursion early

#Interactivity
@can create animations / movies only Qéf‘
@OR introduce events and interactivity

(\
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Projects

# Closed-ended

@write a program to meet specified criteria
@allows focusing on some aspect of
programming
@closed-ended with options - charades
# Open-ended
@some students show great creativity here
@some make very skimpy programs @ 5

@chance to require storyboarding and
planning
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Sample Program - Bunny and Broccoli

Demo of Alice Programming

# Follow along!

#Problem solving and programming in Alice
@given a scenario create program to enact
the story
# A bunny is sitting in a field. Around the
bunny broccoli sprouts and grows. The
bunny hops over to the closest
broccoli plant and eats it.
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Create a New World

] Alice (2.0 04/05/2005) -
Edit Tools Help

£9 open Wor

[F]] save world
Save World As...

Export As A Web Page...
Export Movie...

Export Code For Printing...
“mport...

Add 3D Text...

Make Billkoard...

Select Template (Ground)

) Welcome 1o Alice!

Templates

-
dirt

[v] Show this dialog at start

Add Objects

&) Alice (2.0 04/05/2005) -
File Edit Tools Help

,W°”d Events |create new eventl
‘phR camera

2 When the world starts, de :world.my first metho
:;B ground

@ world.my first method W
—"t

1d gt thod No parameters Eets are added to the world from the Gallery,
world.my first metho L= he Layout Tool hag tools thatwill help you pogition objects inthe world

ou will not he ahle to edit Methods or Events while the Gallery is open

world's details
AT ... A AN A




Beware the Scene Editor

# Students can spend A LOT of time in the
scene editor setting up and tweaking a
world

#TIs that really programming?
Or computer science?
Or Computational thinking?

Add Objects

#Drag and
G aan Drop
#Click on
picture
then click
on Add
Instance

Objects in The World

#Objects in Alice
@Have their own frame of reference
@forward - backwards
@up - down
@left - right

# Clicking on
object bring sup
its bounding box

#Can also see
center point

# .. and axes




Frame of Reference

Camera Controls

> Animals =

Alter position of

26

Mouse Control Tools Kit

i® single view ) quad view
Default. Move selected ove Objects Fresty

object left, right, forward, o ol et et | e
backwards. @@@]@]@@f’
/agﬁrect/&'hpans \

Move selected Resize objects.
object up and down.

Tumble objects.

Turn object forwards and

Turn object left and right. backwards.

CTRL Z or Undo Button to undo mistakes!

Subparts ..
;;@foot

=
[Qyroot

#Objects often have sub T
[ leftArm

par'Ts Qhead

Htan

@may have their own frame of
reference
#Clicking affect subparts [.. ... o v

box allows selection and {

movement of subparts %ﬁ?ﬁ@@l

ffect Subpars.

hen =selected, the mouse will
mmahipulate the part of an Ohject
clicked on instead of the whole Cbject.




Subparts Alternate Positioning Techniques

#Right click on
object in world on
object tree and
select method

# Drag and drop
method from the
details panel.

#Bigger ear

Quad View

# Use world's absolute frame of reference #To repositioninaquad g e
to view relative position of objects view r

@select zoom in and out fro 1|8/ € €59

VN
mouse controls
@zoom way out

@select scroll from mouse
controls to center objects

®zoom back in




Setting Up Initial Scene

# Add bunny
# Add broccoli

@local gallery -> kitchen -> food

# Make broccoli bigger

# Move broccoli below the ground

@How to simulate "growing"?

@move down exactly 1/2 meter using
drop down menus or drag and drop

Moving Broccoli Down

brocceoli's details
methods

=

create new method

 broccoli move

“ hraceali| turn x::::::::“m & 7 aftect suby
brocceliZ move away from w ]| mere co ntr
Option 1 broccoli2 erient to
broccoll2 turn to face

BbraceoliZ point at

broccoll2 set peint of viewte »
braceoli? set pose

breceall2 stand up

broccoliz set color to
broceeli2 set opacity te
broccell2 set vehicle to

Option 2
broceoli2 set skin texture to ¢
broccoliZ set fillingStyle to 3

Camera get a good look at this
CaApPTUre pose

save object...

Making Broccoli Invisible

# In our ,:gr'ogr'am we want the
|

broccoli to grow.

# We will do this by having it
@move up
@get bigger
@become visible

# Need to make the broccoli
invisible

# Select each broccoli from the
object tree and click the
properties tab

¥ Change opacs
fromglo o/o TO%O/O

B world
pF? camera
i light

@ broccolid

broccelil's details

capture pose

ieolor=
‘opacity = 1(100%) —
“vehicle =
0.1 (10%)
0.2 (20%)
| 0.3 (30%)
0.4 (40%)
1 0.5(50%)

Back to Programming View

# When setup complete click the green
done button to go back to the
programming view.

Closes the gallery and returns
o the Method and Event editors




Programming the World

From a storyboard to a program.
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Recall the Storyboard

# A bunny is sitting in a field.
Around the bunny broccoli sprouts and
grows.
The bunny hops over to the closest
broccoli plant and eats it.

¥ Let's add some detail at the start of the
movie.

@ The bunny first turns to fast the camera. D
Then the broccoli start to grow and while it O P
grows the bunny hops up and down. '
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Methods

# Select the world object from
the object tree and the
methods tab in the details
panel.

# The world starts with a
single method, "my first
method"

#Like main in a Java or C++
program.
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&) Alice (2.0 04/05/2005) - C:\Docums
File Edit Tools Help

Adding Commands to Methods

#If the "my first method" is not
displayed in the code editor click the
edit button next to the method in the
detail panel.

# Commands are added by dragging and
dropping them into a method.

# Select the bunny from the object
tree.

#Drag the furn to face command into
the code editor.

40




—
B woria

Adding Commands

Qight ¥ turn to faceis a method

@ ground
|" Qoo # When adding a method to
the code editor if any
parameters are required a
e el menu pops up to select the
arguments. e

the entire world

# Select the | wnen

‘@ broceoliz
[ broceolia

_bunny say

“bunny think

: bunny play sound

More Parameters

# After adding the bunny.turn to face
command the "my first method" will look
like this:

more... I

[0 world.my first method _ duration »

world.my first method vo parameters style 4

asSeenBy »

No variabies offset >

i Guid 2
bunny turn to face camefa more... uptuide

#Click on the "more" option to see what

s B camera other parameters can be changed £
ounny move towara) 8 ) iunnv_ » @duration, style, asSeenBy e ‘
o v broccolz @change duration to 3 seconds
4<1 bunny turn to face [} o
Test Adding Behaviors

#Click the play button to see the movie /
ou'rpu'r of ‘rhe program

@ tight
D ground
+

of the only event in the program
at this point.
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#Next we want the bunny to hop while the
broccoli grows.

# Methods can be wor/d level or class
level.

@world level methods belong to the world.
7¥a method should be world level method if it
involves two or more objects
®class level methods belong to a particular
class / object.

Aa method should be a class level method if it
involves only one object

44




Creating a Hop Method

B|woria
pED camera
Qtiignt
@ ground
LS
@ broceolit
@ broceoliz
@ broceolis

# The bunny does not have a
hop method so we will
create one.

# Select the bunny from the

bunny's details

object tree and click on
the create new method
button in the details
panel.

propeties ethods | functions

create new method ! )
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Creating a Hop Method

# A window pops up asking for the name _
of the method Z

@ try various names to see what is a legal
identifier and what is not

# After giving the new method a name a
new tab pops up in the code editor

# Should hop be one hop or
parameterized?

# Should parameter be time to hop or
number of hops to make?

# Any other way to make it more
general?
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Adding Parameters

#Let's add parameters for distance to
hop up and the time to do the hop

e — Y|

|’ O world. my first method

|’O bunny.hop

| bunny.hop to parameters

No variabies

[Open the MNew ParamererBiieme-Ber—"

arameters allow you to send information

I [ Do Nothing 0 a method when you man it You may choose
arnong several types of information to send

like numbers, objects, and Booleans)

#Click the create new parameter @,

button in the code editor.
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Adding Parameters

& ‘d Create New Parameter

# Give the parameter a name
and pick the data type

1 Name: | |

TYPe & Number

(@ dISTGHCC ->a Numbel" ) Boolean %
@ time -> a Number ot s 5]

[ O weorld.my first method

0 fO bunny.hop
bunny.hop | 122 distance, [ 122 time create new parameterl
-1

# When called the hop method
how requires two parameters

48




Adding Commands to Hop Adding Commands to Hop

@ wondmyirsimetos | @ bunny.hop -

# To hop the bunny will  perne S Sene - laeen # To change the duration of moving up
move up and then e = select the more option from the move
down. g L command.

#Drag the move e # Select duration then expressions then
command into hop and time (or the name of your parameter for
fill in the parameters. e time)

#Drag another move %
command into hop and @

fill in the parameters.
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Adding Commands to Hop Completed Hop Method

# To change the duration of the move

to half of the time parameter click @ wotsmyfrstrnetnos [ @ bunny.hop
. duration = time seconds m
on the triangle to open the drop e bunny.hop i aistance|, " (123 time
dOWh mendud. :'::::::ds No variables
(@ world.ray first method ] bunny.hop B sl £ o

bunny.hop (i distance], iz time 3 seconds bunny — meve up - distance meters — duration = { time~— | /2~ |} more...

hio vanables A~ ;ath : bunny — mowve down - distance meters —  duration = {time= /f2- ) more...

bunnv move up distance meters duration = time SECD@ON... other... -

. . . .

# Select math and divide time by 2. e(‘,
# Do the same for the move down.

-
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Back to my first method

# We want the bunny to hop while the
broccoli grows

@TIn the initial set up the broccoli is below
the ground and invisible

# The broccoli will grow by
@moving it above the ground
@resizing it to double it original size
@making it visible
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A grow Method

#Instead of repeating the actions to grow
for each broccoli we will put it ina
method

@could make a class level method and then
save a hew broccoli object that knows how

to grow and add two of those to world
(inheritance)

@OR make a world level method and send in /)
each broccoli as a parameter @ i

# We'll take the second option

54

A grow Me’rhod

# Create a new world level Nams: fengToorow

TYPe: ) Number

method named grow > Bostsn
# Add a parameter of type
Object

# Common mistake is to not

change parameter type to
correct type.

[ (@ world.ray first method ro world.grow|

create new variable

No variables

(Do Nothing
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Adding Commands to Grow

# We want all three things (move up, resize, and
become visible) to happen at the same time

# Default for commands is in order

# Do together is a primitive that executes
commands together

# Drag and drop a Do together into the grow
method

o
Do in orde( ‘Do together JfiElse ‘Loop | While For allin order

iFor all together — Cprint | [

56




Do together

#Commands in a Do together block will be
executed in parallel

# Each command can have a different
duration

Growing

#Drag and drop the parameter from the
method header into the Do together
block and select the methods to

@ r‘es i ze [ @ world rmy first method ro world.grow

# Do together completes when last inner @move up [ e
command completes e
;thingToGrow resize 5§ more... e@
# Change duration to 5 seconds for each’
57 58 %
Becoming Visible [ Becoming Visible

@ rours
@ bunny

#Properties may be changed as §m # Now replace the object that we dragged

program commands

# A little tricky to do with
parameters

# Select any object from the

object tree and its properties |

tab

#Drag the opacity property into
the program and select 100%

59

into the grow method with the
parameter by dragging and dropping.

( @ warld.my first method [O world.grow|

world.grow [o4i] thingToGrow

No variabies

“ElDo together Q
58 & ¥

E thingToGrow — move up — 0.5 meters — ouration =5 seconds — more... e .y

thingToGrow — resize 5 duration =5 seconds — more...

: mﬂ‘@ 1(100%) — more...

60




Completed grow Method

world.grow [osi| thingToGrow IE
No variables [

‘Do together
: thingToGrow move up - 0.5 meters — duration =5 seconds more...

thingToGrow resize § - duwration =5 seconds — more...

thingToGrow set opacity to 1 (100%) duration =5 seconds more...

61

Back to my first method

#Now that the bunny can hop and the
broccoli can grow we can complete the
first part of the story board

# After the bunny turns to face the
camera we want the broccoli to grow and
the bunny to hop a// at the same time.

@ world.my first method

world.my first method No parameters

No variables O év
7 |
L

bunny turn to face camera -~ duration =3 seconds — mere...

EIDo together

. [Dowa Egy first method

62

growing and hopping

i bunny —  turnto face camera— duration =3 seconds — more...

# Drag a Do together S
block into my first

method af ter the Camers
bunny turns to face e
the camera e

# Drag the grow broceolz
method into the Do —
together block

three times and add
pick each broccoli
once fora
parameter

63

Testing

# Test the program by pressing the play

button.

world.my first method No paramefers

No varigbles

Bunny —  turn te face camera - duration =2 seconds = meore...
‘ElDo together

world.grow thingToGrow = broccolil

world.grow thingToGrow = broccoli2

© [ wonld.grow thingToGrow = broccolid

#TIs anything wrong?

64




Resizing and Moving Up

#Resizing the broccoli has altered the
distance of its center point below
the ground

# Some of the broccoli's stalk is still
below the ground

#Go back to grow method and alter
the amount to move up to a value
that makes more of the broccoli
appear above the ground
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Hopping

# We want the bunny to hop while the
broccoli grows

# Back to my first method
#Broccoli takes 5 seconds to grow

#Have rabbit hop up and down .25 meters

at 0.5 seconds per hop
#How many hops?

66
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e\

Looping
# A counted loop is used when the number of
repetitions can be calculated

#Drag a Loop primitive into the Do together
block

‘Do in order Do together [ If/Els JWhile| - Fer all in order :For all together

CWait | print |
#Number of times to loop is 10
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Hopping
# After Loop is

added 1-0 DO [O world.my first method r Q waorld.drow

1'0961' h er d r'ag Gnd world.my first method no parametsrs IE
drop the bunny hop e [er
me.l-hod i n.‘.o The bunny - turnto face camera - duration =2 seconds —  more...

‘FIDo together

IOOP EI Loop 10fmes ~ | times
. i |bunny.hop distance =0.25 -~ time =05
# SeleCT 025 me‘rers ;gworld.r:wﬂ::ngToGrow=broccoli1
for distance to hop  wenasrowmmngrosrow=proccore
and 0.5 Seconds for‘ “‘world.grow thingToGrow = broccoli3
time
# Test!
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Eating the Closest Broccoli

#Now we want the rabbit to turn to face
the closet broccoli, hop over to it, and
eat it.

# Which broccoli is closest?

# We want to be able to reposition
broccoli and not have to change program

#Create a function

69

Creating Functions

&) Alice (2.0 04/05/2005) - C:\Documents and Settings\scot]
File Edit Tools Help

# Functions, unlike methods,
return an answer.

# Sometimes called
questions.

# Create a function to
return the broccoli that is
closest to the bunny.

# Select the world in the
object tree and the d
function tab in the detail
panel

70

Create a New Function

#Click the create new
function button .

# Give the function a name.

#Pick the data type for what
the function will return. b

#In this case an Object.

71

Which Broccoli is Closest

# Decision making for which broccoli is
closest

# When is broccolil closest?
#Drag an if/else into the function

[fiElse

oop ~While Forallin order ~print |/ | Return

PR
@«

-

¥ Initial condition doesn't matter.

72




Condition of if/else

File Edit Tools Help

&) Alice (2.0 04/05/2005) - C:\Documents and Settings|

| %Play | ‘ ﬁ]undo ” (3

il

# Select world in object tree
and function Srrans
#replace ftrue in if/else with | &

a<b function

#TInitial values don't matter s o
rworld.closestBroccolil_ create new function

world.closestBroccoli Vo parameters Trot 2

O warld.my first method

No variables

~ eith b, or both
SENE O EA < 1 = math
i f2==b
© (Do Nothing Tale b
Else iasb

2 (Do Nothing

ca<h

Checking broccolil

broccolil's details

#Click on broccolil in the
object tree

#Replace the first value
in the a<b with the «
function brocclil
distance to

# Select the bunny as the
parameter

rpmpemes rm ethods r[um:tinns |

create new function _

[= proximity ]
: broceoli1 | is within threshold of obje |

bt

reshold | awayt

: broceolil | distance to

e |eft of

 hrannalil | dictanca ta tha riaht of

74

Checking broccolil

#Replace the second value of a<b with the
distance from broccoli2 to the bunny

f world.closestBroccoli |

world.closestBroccoli No parameters

[ O warld. my first method

create new pararneter

distance to bunny

NO variables

‘9 | broccolil - | distance to bunny < | broceoliz

¢ (Do Nathing
: Else
i [Do Nothing

_Return <None>

# Multiple ways to go from here
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Checking broccolil

# One option, AND

1 variables

‘=i | broccolil - | distance to bunny < | breccoliz -~ | distance te bunny

[

© (ne wiethina

# Bring up drop down menu on expression,
select /logic and then the and option

HIf | broceelil —  distance to bunny < broccoli2 - | distance to bunny
[ true

El; false

| logic * proccolil distance te bunny<broccoli2 distance to bunny and » b

broccolil distance te bunny<broccoli2 distance to bunny or  » true

* Return <None
not broccolil distance to bunny<broccoliz distance to bunny false

brocceli1 distance to bunny<broceoli2 distance to bunny == »

76

broccolil distance te bunny<broccoli2 distance to bunny!=  »




Checking broccolil

[ (@ warld.ry first method

r worli

world.closestBroccoli No parameters

#replace the value after
the and with the world
level function a<b and

No variables

“Sf  both | | broccelil — | distanc

© i Return <Nonex

Checking Other Broccoli

#in the else, repeat for broccoli2
#make the last return broccoli3

then compare broccolil's . | oo T
distance to the bunny to ™™ —
br‘OCCOIES 'S : i::;:d , E“f both | i brocco li1 — distance to bunny < | brocco Iz~ | distance to bunny d
#results in a long Boolean ooz
expr‘ession =If broccol li2 distance to b Y < i broccol li3 distance to bl ¥
#if true, return the
b r‘occo l i 1 o b\] ec.‘- Returr.1 broccolid
77 L
Calling closestBroccoli Test

# Go back to my first method.

# Select the bunny and drag a turn to face
command.

#Pick expressions and then the function
closestBroccoli for the argument.

target

the entire world

camera

light

ground

bunnhy ]
broceelil
broccoliz

broccolid

:De in erder :

: Y ——rder
79 world.closestBroccoli M“_

expressions 2
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# Test function by playing movie

# Test further by changing initial set up of
broccoli to change which broccoli is
closest




my first method

[O world.my first method‘

world.my first method No paramefers

Mo variahles

bunny turn to face camera duration = 2 seconds more...

‘El Do together

iFlLoop 10times — times | show complicated ver...

_bunny.hop distance =0.25 — time =0.5
.| world.grow thingToGrow = broccolit Q
.| world.grow thingToGrow = broccoli2 e By

Eﬁgworld.grow thingToGrow = broccolid

“bunny -~ turnto face world.closestBroccoli — more...
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Hopping Forward

# Create a new method hopForward

#Parameters for total distance and
distance per hop

@lots of other ways to do this

[ (@ warld.ry first rethod

rO bunny.hopFonNard|

bunhy.hopForward ‘123 totalDistance , |/ (3] distancePerHop

No variabies

‘HLoop | ( totalDistance - |/ distancePerHop = |} |~ time [show complicated ver..

- Do together

bunny move forward - distancePerHop meters — duration =0.5 seconds more...
=IDo in order
f; bunny -  move up - 0.5 meters - duration =0.25 seconds — | meore...

A bunny move down -~ 0.5 meters — duration =0.25 seconds — more...
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Completing the Hopping

# Back in my first method call the
hopForward method.

#Pick a dummy value for totalDistance.

#Replace dummy value with distance from
bunny to closestBroccoli minus some
offset. (no collision detection)

V.

Sifbunnv.hopForwardtotalDistance=?; ( bunny - distanceto orld.closestBroccoli - - - 3§§subject=33§world.closestBroccoIi SUidth - ) - gstancePartc

83 ;%

Eating Broccoli

# Make closestBroccoli disappear
# Could add some motion to bunny

84




Complete my first method

world.my first method No parameiers

No varlabies

Z bunny — | turnto face camera — duration =2 seconds — | more...

o together

oop 10 fimes times | show complicated ver...

gigbunny.hop distance =0.25 — time=05

rld.grow thingToGrow = broccolil
rid.grow thingToGrow = broccoli2

rid.grow thingToGrow = broccolia

“ bunhy —  turhto face :world.closestBroccoli — more...
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. bunny.hopForward totaiDistance = | { " bunny - distance to | 'world.closestBroccoli = [ TN
- [-world.closestBroccoli — set opacity to 0 (0%) — duration =2 seconds — mere...

What Next?

# Expand by adding more broccoli
@lists and variables to manage

# Add sounds
# Add scenery
# Add events

@Interactive programs can be created

by adding events that program
responds to.
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