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Goal:
We having been researching ways to

integrate computer science and — . .
computational thinking into middle school * Alice 1s a virtual programming world for

math topics using Alice. According to the beginning programmers.

Computer Science Teachers Association — Contains a vast library of 3D objects.

(CSTA), computer science education is at a — Has computer science programming concepts such
“crisis” in K-12 education in the United as methods, objects, loops, conditional statements,
States, and students need to gain more functions, and more.

exposure to programming at an earlier age — Drag-and-drop interface

to solve this problem. — Useful for building games, animations, and telling
stories.

Summer Workshops Teacher Survey

: We surveyed 9 teachers about the
Alice Teacher Workshop classes that they taught, their opinions

* We hosted 2 teacher workshops over the summer. 25 about the Common Core and CSTA
teachers attended the beginner two-week workshop and

9 attended a week long follow-up workshop. At these standards, their views on using Alice in
workshops we: . their classes, and new Alice tools that

— Introduced the teachers to Alice. 1
ntroduced the teachers to Alice they would find useful.

— Showed them some of our work
and demoed other Alice worlds.

- | * Their were many mixed views about the new Common
— Taught then how to program and Tpmed Core Standards.

build ‘Ids 1n Alice b '
uild worlds 1n Alice by going * None of the teachers had ever heard of the CSTA

through tutorials. .
— Gave them an opportunity to computer science standards.

create and present possible Lo -7 e | * They wouldn’t be able to take the time to teach students
lesson plans to show how they P, e o ] Alice.
would use Alice in their classes. T N S — Reserving laptops/computer labs for students

— Using class time to teach students how to use Alice when they
have other things to teach

— Getting support and permission from administration

Implementation:
e Tutorials to build Alice worlds related

to math and teach Alice programming
concepts.

Alice worlds to practice math
concepts.

Math challenge worlds.

Mapping Tutorials

Boat Race Challenges This Alice world is a boat game where the player must drive a
Math Tutonals

Basketball Math boat through 10 arches and it presents several challenges to the

user:

. : : . Fill in the average function to find the average time the boat
* This Alice world is a basketball game that tesvelled. betwean itk areh.

helps students practice multiplying decimals i) oo teomctats ooz " . Fill in the average function to calculate the total speed of the

el e . a e e boat (distance over time).
and whole numbers. The game 1s timed, and :
= . Complete the average function to calculate the average

they receive points for each answer that they ‘ - 7. distance between each arch, since they arches are randomly

get right until the time runs out! An animation — e — placed each game.

o . . . . — T 70 ‘ . And finally, fill in the win method so that after each game,
of the ball going into the goal is shown when - ime: u/.4 1 Alice prompts the user if they want to play again. Then, the
they get a correct answer. average function should be completed to return the average

time it took the player to race through the course per game.

* Nonwvisual Arrays

- Common Core Standards for
Mathematics 5t - 12t grade romvilarays n e b

* Nomvisual Arrays and
Recursion
— This tutonal presents howto use
nonvisual arrays in Alice and BI i . R d
also teaches the computer U B SRR : B

science concept of recursion with
mathematical recursive functions
(Fibonacci's sequence,
Factonals, etc.)

* Probability World

— This tutonal showsusers howto

create a probability game in
Alice.

= CSTA LGVE] 2 Standards Alice Concept Tutorials Alice Concept Tutorial (cont.)
(6th _ 9th grade) o Stéie Clinge 20

¢ An*ays — Thisisthe updatedversionofa

COMMON CORE

PREPARING AMERICA'S STUDENTS FOR COLLEGE & CAREER . " .
Fractions 1. Starting Functions Challenge Other Challenge Ideas

* Functions are chunks of .
soder that Tetar a value world 's details * Use loops to implement the exponent challenge,

This 1s an interactive Alice world that allows whori thisy e aulled, uell oF rather than the “a raised to the b power” function.

d . - . i1l . stud the functions that d e | e Tenctons Pretend that multiplication does not exist. Use loops
3 ants to practice 0 atic. ants e functions that you nee - ' y o g S
tudents to practice fraction arithmetic. Student - have already been built, but | add x y and addition to create the same affects of multiplying

can choose whether they want to add, subtract, HBAE] right now they don’t do subtract X y = two numbers together.
anything except return the * Make a function to calculate the factorial of a

multiply, or divide fractions. These problems are | value 1. Finish the program | dvide x y numiber, 16 Fuctorial =81 = FTsa%peT)
created randomly and the student will have the ' = Szh?;‘gl%cglgﬁﬁi?mﬁm““’“s multiply X y . Bu(illd a +/- button o easily switch between positive
ability to reduce the problem when necessary. : functions so that they will | squareRoot x U Sp— ; o
. . , : return the correct values and * Create other buttons to go with all of the Alice’s

I : ke i GalEulatar B advanced math functions (cos, sin, tan, In, ....) and

Prass 'A’ for addition correctly! add them to your calculator.

FPress 'S' for subtraction

Fress ‘M’ for multiplication Problem

Press 'D' for division

tutorial that explains how to do

— The purpose of this tutonal is to scene changesin Alice.

. A . J| ~ £ \'
show how to use visual arrays in I\onuspal Arrays and
; / Recursion
Alice.

— This tutonal presentshow to
use nonvisual arraysin Alice

* Astronaut-Humvee (ShOI’t) and also teaches the computer

N ) science concept of recursion
— This is a shortened version of an with mathematical recursive

 It’s Jimmy’s first time in a new city, and we need Wit s siletios dites]
to help him find his way around! He knows
where he is located in the center at (0, 0) to start,
and he also knows the coordinates of each place
he wants to visit. Your job will be to fill in the
distance function, to calculate the distance from

] . . Whats the first step? g Jimmy to his destination. You can move around
This world allows students to interactively F | . the city by clicking on the different places of
practice the order of operations by clicking on ¥ 3 SEEEN EEEREREI 078 tnierest thatyou want o visit ‘ ‘
the operator that should be done next in an ' NN EEE o L= lmeter i :

expression. The expressions used in this world L :
. are all numeric and the students will be able to | ((3 ) 4 / 2 JX 4)
Oak Grove Middle School olve them at the end

On November 30, 2012 we taught three 6" grade
classes throughout the day. In each class, we: SIGCSE Activity Day Schedule Demographics

: : : ; functions(Fibonacci’s
introduction to Alice tutonal. sequenc e_gacmﬁal& etc.)

* Nonvisual Arrays * Visual Lists

— This tutorial showsusershow
— This tutorial shows how to create to use the List\isualization
2 : . X objectin Alice.
nonvisual arrays in Alice by using
algebraic expressions.

Computer
Science
Teachers
Association

Order of Operations

March 23, 2013 (Morning and Afternoon)
_ Sh owe d d emos O f Ali ce » 26 total students (14 in the morning and 12 in the afternoon)

DENVER Gave the students a pre-survey to see their attitudes 1 student chose not to complete the survey
THE CHANGING about computer science, test their previous knowledge 13 females and 12 males
= Went thI‘Ough the ShOI'teIled MaI'Ch 6'9 . 201 3 2 D 1 3 Eﬁifpu” rF ING of Alice, and get demographic information. 9 Caucasian, 1 American Indian, 1 White/American Indian,
. . Showed demos of previously made Alice worlds. 3 African American, 1 Turkish, 6 Asian. 2 Multi-Racial, 2
Astronaut-Humvee tutorial with the

Had the students build their own world to tell a story did not respond.

- We presented d pOStGI‘ on Inte grating COmputer about a character on an island (similar to the short All students were 11 or 12

. . We asked the students if they knew their career interests: 5
students and they built their own : : : - : : Astronaut-Humyee) octons 3 veterinims, 2 lawyers, 1l onforcement
y SCleIlCQ lIltO Mlddle SChOOl MathematICS uSIHg Al]. ce. Gave the students free time to add to the island world or a,;én': I ;1 :S:nﬁgflﬂr;;;:lemi 5 ?Ie::i}::mged%;‘frhgt [;IHEIE
Alice W()rl d build a new one. undecided, 1 equestrian, 1 video game designer, 1 robotics,
: o ran a OI‘kShO Caﬂe d / IEX erlmen tln 1 th Demoed some examples of worlds and projects for 1 graphic designer, and 1 crazy cat lady
= i’ V W i’ V school subjects.
- Had them try OUt some Of the math . . p . p . . g Py Had the students try some of the math Alice worlds Results
and Inte g T atln g Allce 2 .3 ]_nto Many DlSClpllneS (Order of Operations and Fractions) to practice math - :thgfé there was a general increase in interest in computer

Alice worlds (Fractions or Order of

concepts. The number of students who “Strongly Agreed” with liking to

Wlth Steve Cooperl Wanda Dann y and ]aCObO Had the students complete the basic Calculator . use computer science to solve problems increased from 3 to 8

Op er a ti On) Challenge andlnmb:jd}' ansviierei)d negatively after using Alice compared to
. . . : . ) 5 who “Disagreed” before.
Carrasquel Y, durlng Whl Ch we dlSplayed some Of If there was extra time, the students had free time to - Significant increase in the interest for using computer sciencein

1 f h h 11 . . work on their worlds or play around with demo worlds ﬂf'{'“}“;‘ C_ff?f- Hl?ﬂ_aﬁ?ﬁge response went from “Disagree”
In general, we found that the students were really our Alice math materials. we provided on their computers QEoager G,

Gave the students a post-survey to see what their additional computer science classesafter using Alice and only 8

eXCite d and enj Oye d USing AhCe ! opinion was of Alice and if it could be useful in their _ did in the pre-survey.

- - - Many students suggested Alice should be used for projects and
classes, see if they learned about Alice coding, and see activities in their classes.

if Alice changed their attitudes about computer science. - Students found the Calculator Challenge to be confusing.




