Learning Games !=
Edutainment
Eric Klopfer

MIT Scheller Teacher Education Program (STEP)
The Education Arcade (TEA)

Category: Creature Rank: Basic

Flare Damage: 25

A hot attack that can be used when temperatures
are above 60 degrees. Add 20 more damage when
temperatures are above 80.



STEP/TEA Pedagogical Frameworks

- What kind of learning environments?
Create highly engaged, motivated students

Provide immersive environments, relevant
problems

Facilitate collaborative, project-based learning
Game-like, active, “Hard Fun’

» A teacher heard one child using these words to describe the computer work: "It's fun.
It's hard..." | have no doubt that this kid called the work fun because it was hard rather
than in spite of being hard. [S. Papert, 2002]

Applicable to formal and informal settings,
extending learning beyond walls of the school,
beyond hours of the school-day
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Why Games?

- Games model the way
that “good” learning
happens

* Need new technologies
to teach new ideas

- The gamer generation
IS growing
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Learning From Games

What Video Games Have to |
. Teach Us About Learning and g
Literacy (Gee)

- Video games (even violent
ones) model good learning

—

rw\/ Got Game (Beck and Wade)
% s *People who grew up playing games

2) *?, are better adapted to the modern

| ¢ workplace

Everything
Bad Is Good

Everything Bad is Good for For You
You (Johnson)

*Games involve critical thinking and
problem solving - despite their image as

“mindless”
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Games? Learning?

How many volts
do I need for
my laser canon
to kill 3 x 6




Learning from Games

The ability to process information very quickly

The ability to determine what is and is not of
relevance to them

The ability to process information in parallel

Familiarity with exploring information in a non-linear
fashion

A tendency to access information first through
Imagery and then use text

Familiarity with non-geographically bounded networks
of communication P
Facer 2003
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The Legacy of Math Blaster

 Edutainment

* Where play is the
reward for learning

* |nstead learning should
be playful

e ——




The Legacy of Math Blaster

« Edutainment FR° --

* Where play is the
reward for learning




The Legacy of Math Blaster

» Edutainment \
. Gets kids to eat Y
broccoli "

« But doesn’t promote
healthy eating

* What happens when
the chocolate goes
away?




The Legacy of Math Blaster

* Instead learning should
be playful




Making Real Learning Ga’mes

* New technologies and
pedagogies can create
learning opportunities
that are simultaneously
fun and playful

* Not just a superficial
candy coating, they are
linked at the deepest

levels
« (Games can engage players in learning that is

specifically applicable to “schooling”




The Four Freedoms of Play O
Freedom to Experiment 1)

One has some room to maneuver and invent new
approaches to whatever task is at hand

Freedom to Falil

One is free to do things at play that would look like
failure in other contexts.

Freedom to Try on Identities

One isn’t simply examining the nature of worlds, but
IS exploring her identity in those worlds

Freedom of Effort

One can alternate between intense effort-and'more
relaxed play and reflection

Scot Osterweil



Games for Learning

A game helps structure an experience, and
ideally includes open-ended play and
structure and support for learning

Work
Learning A&
Structure M e

o, Fun
“#8" . Open-ended




Games for Learning

A game helps structure that experience and
ideally includes open-ended play and

structure and support for learning
Learning/Structure

c/o Scot
Osterweil
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The Fun of Structure

Structured, goal-oriented,
feedback-driven can be fun

In games we willingly submit to arbitrary rules
and structures in pursuit of mastery, but only if
we can continue to be playful.




The Fun of Structur

Structured, goal-oriented
feedback-driven can be f

In games we willingly submit to arbitrary rules
and structures in pursuit of mastery, but only if
we can continue to be playful.




Learning Games!

* Learning games do not need to be
 Big Budget 3D First Person Shooters
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Learning Games!
The Role of Narrative in Learning Games
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Learning Games!
The Role of Narrative in Learning Games

e |
SINGAPORE-MIT GAMBIT GAME LAB



Learning Games!

» Learning games do not need to
* Look like learning
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Learning Games!

* Formalizing Learning of Game Play
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Learning Games!
* Learning games do not need to be

 Solitary pursuits =»Social

» Case: Quest Atlantis (Indiana University)
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Learning Games!

* Learning games do not need to be
* Created For You

‘8n6 Starloge TNG: StarLogoBlocks - Marks vs Seaics

PSS
Drawer titeresds” zoom

home projects galleries support forums about Language "4

search

Login or Signup for an account

. e —
Download this = »
ject! move @) steps
proj play wound 5|
Download "Super Mario Galaxy
V..."28 sprites and 141 scripts of and
open it in Scratch

Project Notes
Sixth update
*add advertisements to your
own game in the tags if you
wish*
There is a secret somewhere.

use the arrow keys.

to kill the first boss, jump on
his cyan back pole when he is

spinning.
ENJOY!
P ———— ]
Top Viewed:
@ Dolfus555 shared it 1 year, 2 months ago Some rights reserved 15t to to(5/14/08)
14310 views, 1613 people love it, 37 taggers, 3067 downloads, in 250 3rd to top(5/13/08)
galleries
| | Top loved:

Love it? Add to my favorites?




Simulation Cycle

Test/Tinker/Play
Observe/Collect Data




Learning Games Can be Mobile
Rise of mobile platforms for video {4
games

Nintendo DS, PSP, iPhone, etc.
$12 billion+ industry by 2014

3 billion+ apps sold in the app store
>125 million Nintendo DSs sold




UbigGames

 Mobile Web

* First Game

e Pokemon +
Weather
Prediction

 Maintain
creatures and
battle creatures

* Impacted by
‘arena weather”
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Weatherling

Q’iﬂ]ﬁ 8:00 AM %ma 10:23 AM

Unicorn
Max HP: 30

Category: Creature Rank: Basic

Flare Damage: 25

A hot attack that can be used when temperatures
are above 60 degrees. Add 20 more damage when
temperatures are above 80,

Amount: 10

MENU

Summer King
Max HP: 50 Affinity: Hot

Category: Creature Rank: Basic

Flare Damage: 25

A hot attack that can be used when temperatures
are above 60 degrees. Add 20 more damage when
temperatures are above 80.




UbiqgBio
Two year NIH-funded grant (began

late 2009) F§¥

Designed to promote both learning <. >
and engagement for high school
intro biology students

Provides a series of four related, iy~ -
but independent games .
Delivers anytime, anywhere - —

learning in Ubig model....

Optimized for mobile browsers, also
playable on standard desktop
browsers




Getting Learning Games Outside

Augmented Reality

Computer simulation on mobile device
triggered by real world context

- Combines physical &
virtual world contexts

- Embeds learners in

authentic situations
| - Engages users in a
o socially facilitated
context




AR Example

* “Environmental Detectives”

 Players briefed about rash of
local health problems linked
to the environment

* Need to determine source of
pollution by drilling sampling
wells, interviewing virtual
withesses '

' Dr. Danica Wong

[Danica is the head researcher of the
TimeLab in the Department of Applied
History. She's the one in charge.




AR: Environmental Detectives
First groups of students (MIT)

Tried to plan strategies for sampling

Competed with each other sometimes
and collaborated others

Evaluated incoming information

Wanted to come up with the “best’
solution

MIT Comparative Media Studies Department
MIT-Microsoft Games-to-Teach Project

Used previous experience to optimize
in the face of constraints
Second group of students (HS
Field Trip)

Tried to collect as many points as they
could

presents

Planned route from one point to the
next based on proximity

Wanted to complete the experience



AR: Environmental Detectives
» \WWas this a game...

 for the MIT students?
e for the HS students?

 Does it matter..

® fOr Iearnlng through play? MIT Comparative Media Studies Department

MIT-Microsoft Games-to-Teach Project

- for learning by design? prosants
 for engagement?




Gaminess

What features are important to structure games?
Interesting decisions (Sid Meier)
Consequences to decisions (+/- value)
Clearly defined goals (rules/constraints)
Visible measurable feedback (quantifiable outcome)

Underlying model/system (coherent system of rules)

Little Gaminess Lots of Gaminess
Movies Scavenger Hunt WoW
Dolls The Sims Risk

Books



Gaminess

For the MIT students...
Interesting decisions M
Consequences to decisions (+/-)

Clearly defined goals
Visible measurable feedback

Underlying model/system [x

Little Gaminess \Lots of Gaminess

Movies Scavenger Hunt WoW
Dolls The Sims Risk

Books




Gaminess

For the HS students...
Interesting decisions
Consequences to decisions (+/-)

Clearly defined goals
Visible measurable feedback [x

Underlying model/system [x

Little Gaminess l Lots of Gaminess
Movies Scavenger Hunt WoW
Dolls The Sims Risk

Books



Games for Learning

A library can be a great place to learn

There are many choices and a lot of knowledge




Games for Learning

For some kids/learners that is enough
E.g. Ok class — go learn something...

QA
Ll L~
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Games for Learning

For others, without some structure (goals) they won't
know where to begin
E.g. Research how your favorite 20t c. author started writing.




Enhancing Games and Learning
Design and construct games with more complex
decisions and tradeoffs.

Ed TimeLab 2100 - MITAR Editor
File Edit Tools Help

Game Map | Object Info | Flow View

EBX

N B @ X | ® Q 200%

- |8 | B (B | | \‘5\ (3| CQltem & NPC @ Portal [ Clue Codes

Overview | Properties | Game

: Show AllRoles > Al Times

v

Item

=) Aquatic Wildlife Preserve
Description: The moat around the
Location: (Main Map] 48, 121

[=- Bexley Hall
Description: You look through a g
Location: (Main Map) 65, 114

[=- Carbon Meter
Description: You see a typical car
Location: [Main Map] 174, 95

(=) Empty Lat
Description: The ground of this ar
Location: (Main Map) 169, 52

[=) Hazardous Waste Storage
Description: & small concrete buil

Location: (Main Map) 115, 63 3
< ' >
Stray Objects
Type Name
) | ltem Hyarometer
'\
Add To Map
ready




Enhancing Games and Learning

Ed | TimeLab 2100 - MITAR Editor

File Edit Tools

Help

Game Map | Object Info FIowViewI

Add

Delete

View Chapter: Date: June =

2 B @ R ,
(+) Page (-) Page Apply Role Apply Chapter Freview

Type vl Name

A | Image

ITEM Aquatic
Wildlife
Preserve

NPC Mitch

ITEM Hyarometer

AL

DOCUMENTS:

The moat
around the
Chapel is full
of fish
swimming
back and
forth. Signs
nearby help
identify
them.

DOCUMENTS:

DOCUMENTS:
TASK:

A dial that
shows the
relative
humidity

DOCUMENTS:
TASK:

DOCUMENTS:

DOCUMENTS:

DOCUMENTS:
TASK:

DOCUMENTS:
TASK:

DOCUME
"Law: H
Fdoc_hea

DOCUME

DOCUME
TASK:

LI

DOCUME

TASK: ¥
R4l

| Description || Popularity - Anne - | Impact - Matt - diamo.. | Popularity |

Profile

Name: IMitch |
Image: C:\Documents and 5 [Z]
Description:

Stands before the whiteboard
and looks. ..

Ready




Enhancing Games and Learning

Ed TimelLab 2100 - MITAR Editor

File Edit Tools Help

Game Map " Obiectlnfol Flow View I

B[=/ed

Mode: ':'-iru;le Role J Single Chapter

|'| Role: Popularity - Anne - plus
: Zoom 0% B Node Style Default

- Chapter: Date: June 12, 2100

v Team: No Team

&)

v Layout Tree Layout Overview | Properties |

4| | @ Dr. Danicawong
= Anne and Matt

- Marcus Wassef
" Anne and Matt
[+ Marcus Wassef

- Bus Driver

- Bexley Hall

- Memorial Drive

- Jogger

- Moving Van Driver
- Aquatic Wildlife Preserve

Aguatic
Wildlife
Preserve

LLLL

~ Marcus
— ‘Wassef

/| Bus
Driver
Inaccessible Q
Cyclist
|
Shopper E
Auto Lab Student ‘
MIT Power Plant I
4 Memoial — |  Hazardous Waste Storage
——— Drive Stata Center
o Carbon Meter v
i i v =
| Read
] ] ] Bhee

—



AR Games Diversity
* Across wide range of

subjects...

* Public Health/Disease Outbreak
(Charles RiverCity & Avian Bird Flu)

* Forensics (Mad City Murder)

- Historical Exploration (Battle of
Lexington)

- Mathematics (Alien Contact)
* Economics (Hip-Hop Tycoon)

e ...across locations

« Local Communities (e.g., geographical g
tours) 8%

« Schools

* Museums

« Science Centers

« Zoos/Nature Conserves

 ...and across time
Beyond normal “class time”

. Over extended period of time _ iheendi it :«Iwmlmlwlml.

w File IR GPS Prefs a- ;
. N



Enabling Kids to Create Games

» Desire to open up game building to broader
audience for anchored scalablllty and Iearnlng

* Educators

» Designers

« Kids
* Need to reduce

« Complexity

* Time

« Cognitive load
o Need to keep




Game Builder

* Reduce complexity (constrain choices)
 Make a particular type of game

(4 m-otpal

Solect ae Objwct o albwr S Map or Lt B,
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Gaminess .y
designing

What features are important inAgames?
Creating interesting decisions
Considering consequences to decisions (+/-)
Providing clearly defined goals
lllustrating visible measurable feedback
Modeling the underlying system

Little Gaminess Lots of Gaminess



Enabling Game Creation

Gb MITAR GameBuilder

Rules allow triggering of events

[U Add Person

[U Add Item

[/ Edit: Selected

[Ej Delete Selected

Rules
.~ EditRules
Introduction

[,_/’ Edit Introduction

Game Menu ‘ ./ New Game . Open Game E Save Game ” [U Close Game ’ ‘ & ExportGame |~
. Map View List View
Objects
Dr. Danica \Wong ~

Anne and Matt

Marcus Wassef

Cyclist

Shopper

Auto Lab Student

Bus Driver

Hazardous Waste Storage
Stata Center b
Bexley Hall
Carbon Meter
Memorial Drive
Jogger

(£

Selected Object

Name: MIT Power Flant
Image:

ready

(=210 -



Gaminess .y
designing

What features are important inAgames?
Creating interesting decisions
Considering consequences to decisions (+/-)
Providing clearly defined goals
lllustrating visible measurable feedback
Modeling the underlying system

Little Gaminess Lots of Gaminess



CSli

Do you like video games and technology?

Do you want to make a real
difference in your neighborhood?

Either way, Community
Science investigators {CS!)
is for you. You'll learn about
what’s happening in your
neighborhood through

a new kind of game, and
then use computer tools

to go deeper. Before long,
you'll be an expert, working
on projects that make a
difference, and making
your own computer games
to teach other people what
you learned.

Community
Science
Investigators

CSlis looking for middle school
students who like technology and the
idea of using technology to make a
difference. This free program consists
of weekly after-school sessions and an
intensive summer program in 2010.

To register, fill out the registration form
on the back of this flyer and return it to
the contact named below.

Gb MITAR GameBuilder

EX)

Rules

~~ EditRules

-
T
]
=
o
=%
c
[=]
o=
I | I
S

.~ Edit Infroduction

Game Menu i New Game l ’l_J Qpen Game I rE Save Game ? | - ‘ lw Close Game ] lﬁ Export Game | - ‘
. Map View List View
Objects
o Dr. Danica \Wong -~
53} AddPerson Anne and Matt
Marcus Wassef
&) AddItem Cyclist
Shopper
) . Auto Lab Student
.~ EditSelected Bus Driver
=) Delete Selected Hazardous Waste Storage
Stata Center D
Bexley Hall

Carbon Meter
Memoarial Drive
Jogger

Selected Object

Name: MIT Power Plant

N

ready
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Thanks to:

*US Department of Education
*National Science Foundation
*Missouri Botanical Gardens

*Columbus Zoo and Aquarium

-Judy Perry, Josh Sheldon,

Marleigh Norton, Lisa Stump, Hal

Scheintaub, Daniel Wendel,

Wendy Huang, Scot Osterwell

*TEP MEng and UROPs
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ceducation@mit.edu
*http://education.mit.edu
*http://educationarcade.orq

AUGMENTED
LEARNING

Research and Design of
Mobile Educational Games




