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Games are models
that represent ideas
as Interactive worlds.




We build more robust
models of scientific
ideas through cycles
of perceiving and
doing.




But unlike sims &
models, games
pique our interest In
new domains &
embrace the
aesthetics of
experience.




This Is especially
Important in an
attention economy.




® big bird & kid watching tv



Games are about
solving problems.
Through game play,
we develop skills.




We develop those
skills iIn communities
that assess our
performance.




Through
participating in these
communities we can
become new kinds
of people.
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Educational Games that Make Discovery Visible
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Experience the thrill of scientific
discovery.
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Participate in the Making of Science



s

Virion

Genefic factors in
several symptoms
of anxiety
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Games based on cutting-edge discoveries



IPac




1 month, 1,000 downloads



® Initial Findings
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High interest in content

Players use images to scaffold material

Context for interdisciplinary

collaboration
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Game World

Vilas County, WI
963,976 square single acre tiles
(1,352 x 713 grid)



TRAILS FORWARD
GAME CONCEPTS

ROLES

Ranger Developer

Enforces Law Builds Propertles Harves‘fs Forest
Cares for the Land
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CORE GAME CYCLE

Buy & Sell Property
Lobby the State for Roads
Lobby the State for Zoning Changes



Rangers

Build Parks
Open Land for Huntlng/Blrdwatchlng
Import Wildlife
Check for Endangered Species




Developers

Bulldoze land

Build Homes
Build Factories
Enhance Properties (e.g., Solar Panels)




.’.\.‘- R A WA,

( CLEARCUT € SELL ALL TIMBER

Select each acre you would like to clearcut
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Loggers

Clearcut Forest .t
Plant Seeds
Selectively Harvest Wood
Open Land for Hunting/Birdwatching
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TRAILS FORWARD
GAME CONCEPTS
LAND MODEL

3x3 acres
1 Megatile







TRAILS FORWARD
Architecture

Database

Server
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Games that let you discovery the joy In
helping someone.




What if You Had Cancer?



Symptoms
Imaging
Diagnosis
Treatment

“Cut Poison Burn”



Imaging















Diagnosis




Breast Cancer

‘W 17.5% variation

Hurkmans et al.
(92001 )



Lung Cancer

Factor of 2

Senan et al. (1999



Cervical

3-4x variation

Weiss & Hess (2003)



Treatment




This Is not good for patients.



Imagine instead....



Diagnosis




Diagnosis




Imagine getting not a second
or third opinion, but a doctor
working with 2 million
opinions.






Radiologists General
& Doctors Public

Training & Youth



SINGLE PLAYER
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Could anything mentioned in my notes on Mr.
Rey have contributed to his cancer?
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Would kids play this?



Will they learn anything?



Exploratory Study

J CONTOURING L ot ]
SOUND

Transverse View

* Participants:

* 69 students (12 to 20)
* Format:

1. Pre-test

2.0ncology

3. Post-test




What does a radiologist do?
Open-ended, x2 (1, N =69) = 38.03, p <.001

Pre Correct: 28, Post Correct: 68

Pre Correct Post Correct



Contouring a cancerous tumor
x2 (1, N = 69) = 17.46, p < .001

Pre Correct: 14, Post Correct; 39

Pre Correct Post Correct



What is difficult about radiotherapy?

x2 (1, N = 69) = 9.03, p < .001

Pre Correct Post Correct

“It is hard to keep from exposing healthy tissue to radiation
beams”



Playing APA taught me about treating cancer
x2 (2, N =69) =38.17, p <.001

Observed: 46, Expected: 23

Observed
67%




Playing APA taught me about contouring cancerous
tumors

x2 (2, N = 69) = 37.13, p < .001

Observed: 46, Expected: 23

Observed
67%




Students indicated a highly significant increase in
interest medical professions (M =2.93, SD = 1.38)
compared to pre-gameplay (M = 2.58 , SD = 1.25), t(69) =
4.11, p < .001



With training, | could be a good doctor.

Females’ indicated a significant increase in future
medical/professional confidence (M = 3.89, SD = 1.16)
as compared to pre-game-play (M = 3.48, SD = 1.37),
t((27) = 2.28, p <.0125



Radiologists
& Doctors

Medical
Training

General
Public

Children
& Youth



Radiologists General
& Doctors Public

Medical
Training

| & Youth



[EMPORARY BADGE
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[EMPORARY BADGE

Dr. Lonie Salkowsk



Radiologists General
& Doctors Public

Medical

Training Children

& Youth



Radiologists General
& Doctors Public

m‘ PE

Medical

Training Children

& Youth



® How might we assess
learning?



Observations

Model of Cognition

Interpretive Framework






Observations

Model of Cognition

Interpretive Framework



® What assumptions are in this model?






Knowledge Recall

| earners as “little doctors”

Expertise as regurgitation



Solving Problems

Learning as engaged action

Distributed Expertise



Joleane
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Participatio
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® ENCHANTING 0 LEATHERWORKING

RECENT ACTIVITY

s Gladiator's Dragonhide



® How do we do this?



Joleane i | Vonghaca
Morituri te Salutant 2015 [:’1

JOLEANE LEVEL 80 TAUREN DRUID

1. Technical
peaEEpa——  “‘Achievements’

RECENT ACTIVITY
Obtained [Furious Gladiator's Dragonhide ™ e C O r S O

Spaulders].

Obtzined [Wrathful Gladiator's Armwraps of

o ' Decisions

Earned the feat of strength [Green Brewfest Stein].

Earned the feat of strength [Emblematic].

]
Earned the achievement Wailing Caverns for 10
& g ——— eer ratings
Health: 26,057 " Mana: 5,916 .

Earned the achievement Aw, Isn't it Cute? for 10

Base Stats goats

View Earlier Activity




Joleane Eitigg / Vengeance
S Morituri te Salutant 2015 [:'1

JOLEANE LEVEL 80 TAUREN DRUID

ialisatian
ciaiizaton

What did they
e @ s, | do?

n n
RECENT ACTIVITY
- Obtained [Furious Gladiator's Dragonhide a C O I C e S I

Spaulders].

Obtzined [Wrathful Gladiator's Armwraps of

they make
n

Earned the feat of strength [Green Brewfest Stein].

Earned the feat of strength [Emblematic].

Earned the achievement Wailing Caverns for 10
points.

Health: 26,057 e Mana: 5,916

[ ]
‘ Earned the achievement Aw, Isn't it Cute? for 10
Base Stats points

view their work?




Joleane Bt/ Vendsands

Morituri te Salutant 2015 [:’1.

JOLEANE LEVEL 80 TAUREN DRUID

@== @ What did they
e @ Lemenworane : dO?

@ ENCHANTING

RECENT ACTIVITY

Obtained [Furious Gladiator's Dragonhide
Spaulders].

Obtained [Wrathful Gladiator's Armwraps of
Triumph]. (Equipped)

Earned the feat of strength [Green Brewfest Stein].
Earned the feat of strength [Emblematic].
Earned the achievement Wailing Caverns for 10

points.

Health: 26,057 " Mar C
Earned the achievement Aw, Isn't it Cute? for 10
points

View Earlier Activity
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Obtzined [Furious Gladiator's Dragonhide

Spaulders]. May 16, 201C ' What d'd they

Obtzined [Wrathful Gladiator's Armwraps of d r)
Triumph]. (Equipped) O -

= =

Earned the feat of strength [Green Brewfest Stein].

Earned the feat of strength [Emblematic].

Earned the achievement Wailing Caverns for 10

@ € @ @

points.

,916
Earned the achievement Aw, Isn't it Cute? for 10
points.

1209

‘luj View Eartier Activity
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® Choices are chokepoints to test
understanding



B . The Terrace
T Past

Turbidity: Limnology Building 1969
Turbidity at the Limnology Building in 1969

Ve
75

*‘ Hey again... So, about your boat..




* What evidence do players choose for
arguments?

* Which characters do they talk to?

*|s there a difference between experts &
novices?

* Do players make different choices after
playing?



Healing Done BB B ) x
| 706689 (3835.3, 42.0%)
588135 (3319.2, 34.9%)
264407 (1870.7, 15.7%)
66416 (351.0, 3.9%)
25956 (130.2, 1.5%)

Bl Casadora 13232 (76.5, 0.8%)
Chaoswarrior 12306 (85.0, 0.7%)
B. Noratard 6254 (39.8, 0.4%)

What decisions do players make
In authentic contexts?



Healing Done B BB ) x
1. Hycisan ] 706689 (3835.3, 42.0%)
2. Chakchel 588135 (3319.2, 34.9%)

: 264407 (1870.7, 15.7%)
66416 (351.0, 3.9%)
25956 (130.2, 1.5%)

Bl Casadora 13232 (76.5, 0.8%)
Chaoswarrior 12306 (85.0, 0.7%)
B. Noratard 6254 (39.8, 0.4%)

Performance data Is used for
formative feedback all the time.



VVanCleefs Helmet of Triumph (Heroic)
Bloodfang Hood

Hood of Lethal Intent
VanCleefs Helmet of Triumph
VanCleefs Helmet of Conguest

Congueror's Terrorblade Helmet
WViimiron's F|i'||"|1' ':3|:|5;1:;||EE;
Bloodfang Mask

Guise of the Midgard Serpent
Garona's Guise

\Valorous Terrorblade Helmet

Players can model their own

He || 1
Helm
Helm
Helm
Helm
Helm
Helm
Helm
Helm
Helm
Helm

Helm 1
Helm 2
Helm 11
Helm 3
Helm !
Helm &
Helm 7
Helm 4
Helm 9
Helm &
Helm 10

learning

Hase Score
1042 J, n-l
8963 38
G806 4 ]._.,
940.1124
850 1788
032 9348
ol b415
6769221
804 7361
815.9734

fof 41




® Assessment is social



Jolene, Level 19, American,
Female
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Producer

Safe Authentic
Sandbox Participation

Consumer



Transforming publlc part, Ipation In
SCIENCE. 5. nod Gl e S Sy o

ST a:' il

o e o X W v gl o —~a P
" ’ o ' -’ - .
T = o .
) Bt g N -
= py, TR IR .'h... ' AL T v
o | K I R
._' 2 —ﬂ‘

d‘ |+ 4 Y « 8% 3 t
A )

-

s
]
-



i
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virtual schools

home schools

charter schools

shrinking
state

funding NnEw

hardware









- INTERVIEW THISCANDIDATE

| hope tomake a difference at Nice fo meet you!
your lab, Y =t
. )
|




Please pick a Grant to apply for.

Heart Disease Prevention Award Amount: $10000

Depression and Anxiety Award Amount: $10000

Treating the Aging Population Reputation needed: 2




WRITING THE GRANT PROPOSAL
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Genetic factors in
several sympioms
of anxiety

Nice! Your latest study spearheaded by Jamal is getting
all sorts of circulation. Word of your increasing
reputation has already traveled through the
department.

A PA from a neighboring lab steps in to congratulate

rr

you. “Who wrote the proposal for this?" she asks, and

Jamal smiles and says he did. Then she laughs and says,

“No, who really wrote it?” When you assure her that it

really was Jamal, her smile falls and she quickly excuses
herself from the lab.

REPUTATION: 1



Genefic factors in
several sympioms
of anxiety

Jamal was in the building's mail room when he ra
the mail deliveryman. “Morning Darnell,” he sa
Before Jamal had a chance to correct him, he said,
better do something about those overdue tuitic
notices - there's a new one every week.” And the
handed him a letter. Finally Jamal said, "I'm n¢
Darnell...” to which the mailman quickly replied, °
make sure he gets the letter, okay?”

You find this out when Jamal hands you the letter
knowing what to do.




What would you like to do?

Talk to Darnell

Talk to Jamal
Do Nothing

Genefic factors in
several symptoms
of anxiety




You Selected: Talk to Damell

What would you like to do?

Talk to Darnell about his overdue fuition

Genefic factors in
several symptoms
of anxiety
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Genetic factors in
several symptoms
of anxiety




