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Center for Game Science

e » Newly formed at UW
O » Using video games to solve

o @enter hard problems
® @ame » Combine science + game
Science design
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Center for Game Science

® Team
» graduate students, undergraduate students, developers, and
artists (~30 people)
» Working with:
» world class game designers (ex-Bungie), learning scientists
(John Bransford), biochemists (David Baker)
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The Challenge:

» hard to make an entertaining game

® even harder to do this and solve a problem
@ constraints on game design
® do real biochemistry, really learn something

» cannot separate the two objectives
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Education

4\ fold ..

INTRODUCTORY
BIOPHYSICS

ET
Kuhlman Class Puzzle 1 BRI PERSPECTIVES ON THE LIVING STATE
Status: Closed . -

Solve Puzzles

.. for Science BLOG ® PUZZLES ® RECIPES FORUM

Summary

Name: Kuhiman Class Puzzle 1 RECO
Status: Closed
Created: 03/11/2009
Difficulty: Intermediate

Description: This is a homology model for Kuhiman's class, though all others are welcome to USER
play. The puzzle will be scored as usual.

Top Groups —
RANK GROUP SCORE POINTS
""""" 1 Void Crushers 11,526 100

2 Another Hour Another Point 11,515 87

3 Oma Gawd 11,430 75

4 Richard Dawkins Foundation 11,282 64

7 E?gtﬁefﬁySummit




Find the Core Problem

®» problem solving is fun
» let players know what they are working on

» abstract away details
® but give access
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Find the Core Problem
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lterate and Experiment

®» not going to get it right first time
» performed design as an experiment
® game evolves as players do



lterate and Experiment

Expert feedback
Solution analysis

Scientists }

A
Prototypes 2 T
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Game updates #"’

Playtesting
Usage data

Players ]
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lterate and Experiment
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T OOUN~ND
==X X ==
DO OMOOMmM

3/11

==0One Small Clash
=Swing It Around
=—Hide the Hydrophobic
=—Shake It Off

=—Close the Gap
==\When Backbones Collide

3117
3/19
3/21
3/23
3/25
3/27
3/29
3/31

=—Twin Pack
=—Nudge It Along
=—Triple Packed
=—Sheets Together
=Lonely Sheets
=—Sheets and Ladders

4/2
4/4
4/6
4/8
4/10

4/12
4/14
4/16
4/18
4/20
4/22
4/24
4/26
4/28
4/30

=—Lock and Lower
==Turn It Down

=—The Right Rotation
=—Flippin' Sheets
=—Rubber Band Reversal
— Linear trend (R.B.R. only)
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Develop Community Expertise

» from knowing nothing to being an expert
® engaged an involved for an extended period of time

® support community, collaboration, competition, social
elements

» chat, forums; leaderboard; groups
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Develop Community Expertise

®0o0 Strategy - FoldIt Wiki - a Wikia Gaming wiki (=)

http://foldit.wikia.com/wiki/Strategy

Strategy - FoldIt Wiki - a Wikia Gaming wiki

OD (a) () (W hup://folditwikia.com/wiki/Strategy

& Edit this page W History _f Share this artide [PERIE TN T tting Started  Latest Headjjnes 3

Sra

Commands .
Strategy 28 days ago by LennStar Middlegame
«” Lua Scripting Tutorial
(Advanced) Two frequently effective mi\jilegame strategies are as follows:
Dell Efficient Enterprise ) 28 days ago by LennStar = Local Rebuild Strategy -- This strategy is also a good one for players to try when they are first learning to use rebuild.
Unlocking Growth and Innovation With Dell's IT Eff P o ) ) )
www.EfficientEnterprise.com = Manual Rebuild, discovered by Pletsch. For players who find rebuild too unpredictable or who seek greater compactness ahead of «

ISearch Foldit I Most folders seem to agree that FoldIt strategy is still in its i Endgame
FoldIt Wiki found to be helpful. Some endgame strategies are as follows:
Random page First, there are several goals to pursue that will increase a f = Local Wiggle Strategy
Explore the wiki > = Compactness Gaowmie IR e = Global Lock/Wiggle Strategy
New pictures = Hydrophobic Hiding [ m = Sad Local Wiggle Strategy
Recent blog posts " :');dro:e_n iom:u = and, almost more a way of using the interface than a strategy, but Use Undo Graph To Monitor Score Accurately
= Sidechain Position
Videos > Create a magazine from articles
These goals should be considered at all stages of the game on FoldIt Wiki!
Organisation ’ Questions about strat hould be directed (fo ) to the
Community > sk BUE SO guggested Methods
& Create a new article Contents fshow] w‘;""gg Here are Sirenbrian's notes on an we?al strategy.
[E1 upload a new image flent { i )
O G5 "N GS Y Gl 2k Here are Diderot's notes on an overall strategy.
CEEEETED REREEIETED Here are DisposableHeart's notes on an overall strategy.
Help Special pages T.
IpS Here are Gringer's notes on an overall strategy.

E?gtﬁﬁsummit



Develop Community Expertise

I Local Wiggle Sequence  All segments  for 1 iterations

3 Shake for 1 iterations

B Freeze Segments by stride every 2nd segment starting at index | 1

% Disable All bands

I Wiggle for 6 iterations

3 Shake for 3 iterations




Evaluation

VAirest MV wwn asts fom st (W

» Foldit players can solve problems
CHEMISTRY |
INMOTION » Even when computers can't

Attosecond snapshots reveal

! dynamics of valence electrons l .
' San 5n¢'ov
= (150 sz /
/v CITIZE}
4 Howy:mers

solve problems

f f
Filling in for mammals

I
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Foldit + Kinect
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Solving Hard Problems with
Human-Computer Symbiosis

Coadaptation:
1. People — Experts
2. Programs/Games — Optimal problem tools

Games are an ideal vehicle of coadaptation
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Transforming Educational Research:
Optimal Learning Pathways to Expertise
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Target Young Kids

Professionals in math and science

Time
in Middle
School School

Elementary
School

Population
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Math Bottlenecks
i i i

Fractions Algebra Geometry

“Difficulty with fractions... is pervasive and is a
major obstacle to further progress in
mathematics.”

- US National Mathematics Advisory Panel final report, 2006, 2008
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Approaches to Teaching Fractions

» Educators argue about which is the best



Crisis In Evidence

» Many fields drowning in data
» Education research — opposite problem

» No rigorous studies
» To inform instructional practice
» To understand learning process
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To make an effective fractions game

Need to find:
optimal pathways
student-specific adaptations
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Games for
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Games for
Massive Data-gathering
to Optimize Learning Pathways



amazonco.uk
N

Shop All Departments
Books

Music, DVD & Games
Electronics & Computing
Home & Garden

Toys, Children & Baby
Jewellery & Watches
Shoes & Accessorles

>
>
>
>
>
>
>
).
),

Check This Out

Authors in the
Spotlight
Discover the best in

new writing.

_ Health & Beauty
“ » Visit our new store
AL toddy.

Summer Festivals
2008

Your guide to the
summer festivals.

Blu-ray Store
Learn all you need to
know about high cef.

Disney Store
Harry Potter Store

[S~ Done

Hello Sam Michel. We have recommendations for you. (Not Sam Michel?)

Sam's Amazon.co.uk

(T 1, ] Amazon.co.uk

Deals of the Week

Recommended for You

SEARCHINSDE!™

Web Database

icati with
PHP... Paperback by
Hugh Williams, David

SEARCHINSIDE™

The Dragon and the
Elephant: China...
Paperback by David
Smith

Gift Certificates

Gifts & Wish

Definitive Guide
Paperback by David
Flanagan

£3556 £22.99
(Why is this
recommenced for you?)

39% buy this
alternative

Lane £45606 £11.49

£3+95 £23.99 (Why is this

(Why is this f m for you?)

recommenced for you?)

> See more recommendations
What Do Customers Buy After Viewing This
Item?

90% buy the item 4% buy this

you viewed alternative

Tem
Maker

-
& U’ .

Temptations by
Russell Hobbs

Temptations by
Russell Hobbs
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In-game assessment and refinement
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Students

® Online game world
» Accessible to any child with a web browser

» K12 Virtual Academies

® Public school Systems

» Washington
» Texas
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Answer Interesting Questions

» What pathways do kids take to learn?

» What is the partial ordering of concepts that must follow
one another?

» How do we modify the game for a specific subset of
students?

» What's the best thing to do at specific point of confusion?
» What's the best level to present at any point?
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Visual Analysis

How can we see patterns in the massive high-dimensional
data from gameplay?

Developing visual data analytics tools for all educators and
learning scientists
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“Playtraces”




"Playtraces”
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"Playtraces”
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Confusion?‘ ‘

"Playtraces”

Distance to goal
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Textbooks -> Games

I MATHEMATICS

The Story’of Numbers, Symbels and Space
af—b2

® GOLDEN LIBRARY OF KNOWLEDGE
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Textbooks -> Games




Student’s Progress Game Focus
Understand 1/b as a whole partitioned into b parts

min max
Represent a fraction 1/b on a number line

min max

Represent a fraction a/b on a number line
min max
Recognize and generate simple equivalent fractions
min max

Express whole numbers as fractions

Imin g maxI

Compare two fractions with the same numerator or the same denominator
Imin g ma.xI

Understand why a/b is equivalent to (n*a) / (n*b)

Imin g maxl

£ e sl S sl
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Fun and engaging games

Massive data gathering

Continually adapting

Optimal pathways for novices -> experts
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http://fold.it

http://www.kongregate.com/games/gamescience/refraction

Contact me:
scooper@cs.washington.edu
http://www.cs.washington.edu/homes/scooper/
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