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ow do we craft powerful experiences in real places?

ow do these experiences foster deep learning?
ow do you author these types of games?
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Two Goals

PLAY GAMES
Games played by visitors/users/students

Goals to learn content, explore a physical space,
foster collaboration

— E.g., Fleld trip to Zoo, visitors to living history museum
MAKE GAMES
Users design and implement AR games

Learn design process, coding, content
— E.g. schools, after-school/summer programs



Learning? Games?

How manywyolts do |
need for my«aser
canon to Kill 3 X«

opponents?




The Legacy of Math Blaster

Edutainment

—Where play is the reward for learning



The Legacy of Math Blaster

Edutainment
—Gets kids to eat broccoli " .

—But doesn’t promote healthy eating

—What happens when the chocolate goes away?




The Joy of Gaming = Hard Fun
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Gaminess I
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 [ ots of Gaminess
Movies Scavenger Hunt WoW
Dolls The Sims RISK

Books



The Fun of Structure

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

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



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.



Resonant Games

e Design for the whole learner
e Resonant design must begin with seeing the whole learner.

e Design for communities

e Resonant design factors the sociality of learning and the
sociality of play into our projects. Design for knowledge, skills
and practices

e Design for Knowledge, Skills and Practices

e Resonant design takes the connection between learners and
knowledge, skills, and practices very seriously.

e Design for society

e Resonant design honors the fact that knowledge and skills and
the players we are trying to enchant and educate are all part of
society, as are the relationships between players.



The principle of cultivating player identity

The principle of scaling across time, space, and users
The principle of preparing for future learning

The principle of deepening complexity

The principle of guiding reflection

The principle of providing multiple pathways

The principle of constructing knowledge socially
The principle of creating a strong narrative

The principle of providing authentic contexts

The principle of making space for imagination

The principle of designing systems for exploration
The principle of working within an educational system
The principle of providing professional development
The principle of making curricular connections

The principle of creating a culture of inquiry

The principle of integrating with your life

The principle of connecting data to practice

The principle of designing adaptive experiences
The principle of codesigning with educators

The principle of working with the right partners

The principle of facilitating lifelong learning

The principle of fostering communities of practice
The principle of applying skills to daily life
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Mixed Reality

Landscape

Building
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Mixed Reality

Landscape
Building
Augmented Augmented
Reality Virtuality
Room

Tabletop

Virtual
Reality



Augmented Reality

Computer simulation on mobile device
triggered by real world context
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AR: Environmental Detectives (circa 2001)

Scenario - Determine source and
course of action for chemical spill.

Result - Many solutions were 7S
“socioscientific” in nature combining | gL
digital/real and social/scientific -»
considerations.

BUT when students are disconnected
from context it was about “collecting

dots”.




Collecting Dots
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Driving Questions

How do we connect the real and the virtual successftully?

How do we connect people to the real context (and not detract
from it)?

How do we make both of these scalable and accessible?




Taleblazer Mobile Games

Support Login | Register

Make games

Featured Partner:
Explore history

TaleBlazer games played on your smart
phone take learning anywhere

Learn More o R 8 iCSI Project
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Play — or make your own — location-based augmented reality (AR) games with TaleBlazer for
Android and iOS

Playing Games VELLCEINGES Using Games

How to Play Getting Started For Organizations
Featured Games Demo Games/Tutorials For Education

Supported Devices TaleBlazer Editor Research

Copyright 2013-2014 MIT STEP Lab




TaleBlazer Client
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Two Goals

MAKE GAMES
Users design and implement AR games

Learn design process, coding, content
— E.qg. schools, after-school/summer programs



TaleBlazer “Places” — Public Games
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Red Butte Garden
Salt Lake City, Utah

Cultivate your own connection with
living landscapes as you explore the
Garden through place-based, mobile
games. There's always something new
to discover at Red Butte Garden!

New %o ToleBllazer?
(@ the red dot for some \

Q. Find Games




What does this look like at Old
Sturbridge Village?

And Is It better than a stagecoach?




Why a living history museum?

* Rich, diverse content

» Artifacts/architecture, interpreters & signage
» Untapped opportunity

 Activity with right amount of “structure”

* A “thing to think with”

* On visitor’s schedule




Driving Questions

How do we make both of these scalable and accessible?

Thiee AR -




“Dollars & Sense” - Economics

You: New E
making dec
prosperity
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debtors’ p




“Dollars & Sense” Pilot Study

High school students (n=10)
played “Dollars & Sense” @
ONYY

— Most had visited before (some as
young Kids)

Played In pairs, sharing one
smart phone

Field notes, Pre/Post written
surveys (Likert, free response)

Post-Game Group Debrief



Idea #1: Interesting Decisions

D&S establishes a narrative context
Role-playing, Choices that matter (“sim” genre)
Multiple pathways, outcomes

Player co-create their experiences

Engages players’ imaginations




ldea #2: Leverage Surroundings

Intro prompted players to use surroundings

Give players “permission” to go into buildings,
read signs, speak with staff

Some spoke with interpreters to get information
to help gameplay

—But 1t goes both ways, environment can pull
you out of “flow” of game

Permission to wander, explore (Osterwell s Four
Freedom’s) A




ldea #2: Leverage Surroundings

Talked about choices
Read signs

Inside Buildings
Interpreter

Animals

Looked at OSV

| didn’t
do this
much

Self-Reported Activity During Game

*5-point Likert scale

| did this
a lot



ldea #3: Provide Individual Agency

Give player control of his/her pace
—Emphasize it’s not a race
—Let them slow down, be present
Freedom to explore
—validating their interests,
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ldea #4: Foster Social Interaction

Sharing, 2 players = 1 device
Cross-team comparison of outcomes

Dialogue between player and interpreters during gameplay
Future: multiplayer (one world) game dynamics
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Some take aways. ..
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Indoors - The Final Frontier




Additional Challenges: Indoor locations
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Can be confusing to navigate

—What room am | in? Where
should | go next?

—What’s in this space’?

Often densely populated
—With both artifacts and visitors

Hard to find specific artifacts

—Where is the mouse deer?

It’'s easy to miss details

—A koala has two thumbs!




Other Goals for Visitor Experience

(True for both Indoor & Outdoors...)
— Encourage synthetic thinking

* Themes, across exhibits
— Give visitors something to “do”

* Right amount of structure

* (e.g., more than a scavenger hunt)
—Have fun, find value In spending family time here

* What were their expectations”? Educational”? Fun?



Integration of TaleBlazer + Beacons

Provide location
awareness via beacons.

IBeacons use Bluetooth

Minimal visual clutter

(proximity based, can be
hidden)

Relatively portable (battery
powered)

Relatively affordable ($30/

ea and getting cheaper) Integrated beacons into TaleBlazer,
including Technical Proof of Concept.




Pilot Game: “Super Survivor”

Created TaleBlazer game
(including internal pilot) 5

Three galleries (+ start area)

Tutonal + 4 “nodes” +
conclusion

Assigned 1 (of 3) biomes

Tasked with modifying
fictional creature’s features

tO beSt SUFVIVG threatS and Welcom_to S'uper .
challenges of that biome 10,700 e i

You are about to be transported
to a new and exciting
environment! You will meet new
creatures, see new plants, and
face new challenges.

How well will you survive?

& OK



Pilot Game: “Super Survivor”

Example: Find ‘landmark
creature’ (lion cub)

Look at three nearby
creatures paying attention
to their teeth.

Which teeth do you want for
your creature?

—(Added ability to change
mind, based on feedback)




Methods

One Saturday, 9 families (across 3 sessions)
Kids ages 6-12 and accompanying adults
—Shared 1 loaned device among small family groups

Data:
—QObservation protocol (room, level of engagement, field notes)

—Written post-survey (completed by families)

—Focus groups, semi-structured (notes)



Two Goals

PLAY GAMES
Games played by visitors/users/students

Goals to learn content, explore a physical space,
foster collaboration

— E.qg., Field trip to Zoo, visitors to living history museum




TaleBlazer’s Second Goal

MAKE GAMES (cont’d)

-Student voice, collaborative design

-Creative / STEAM
-On-ramp for programming

-Related to Scratch, StarLogo, Applinventor
—Block-based programming environments

—Less intimidating
—“Low threshold / high ceiling”

% AL"B‘_AZER' Home About Support Login | Register




(Game Editor:;
L ocate Your Game on a Map (Google Maps API

My Games New Game Tutorials Summary Error Check Save

D Worrying )

Map Agents Player World Settings @

---i == o []
L.-; Ll ¥ ‘*Newnegion|

Main Conclusion Bump Agents

Introduction

Lock Map (s) Preserve Agents X/Y () Preserve Agents Lat/Lng (¢)Show all agents

Map Settings v Lock Agents O |\ 1ove Game To Here | Show only agents included at start
Show agent state @
Name Introduction
\ e - F RARRR S R - \ e v P g
o Default Region ' A _ YOO ) \‘ - ‘/' \\\\‘ % - b | Satellite
\ ; 5 " . . e \ \ Y ‘°, ~ / ..‘ = 2 <
-

Latitude / Longitude Boundaries LA : NN 2 5% \_

42.3596535653481°
Left -71.0942077333373
Bottom 42.358854432111 14

Right -71.0931262666625

M S N S e

Indoor Region
™ Enforce Boundaries

(¢) use a dynamic map (requires a data plan)
Juse a custom map

Press 'Capture Image' to capture the current Google image
of the map and upload it to the server. Press 'Choose
Image' to upload a customized image for the map.

| Capture Image 1 Choose Image .




(Game Editor:
Create Agents (Virtual Characters/Objects

+

New Game

o Ak DIAZERC

My Games

Map Player World

Agents Settings

E

Artsy Art

Detail
(]

X Sl

Phineas Ished

N aR

L

Ambitious Alice

D\

Judy Perty Madison Bac,_

Changing Ch,,, Larry Lome G,,,

Control
Agent Dashboard

when game starts

when player bumps Judy Perry

»

Bland Bill

&

Tutorials

1=

Summary

hd

Error Check

™

[]
+

2

[}
+ ;

Abyss Abby Evaluate End,

TP

Congrotulatl,

when player bum Per
ue player bumps Judy Perry

Save Game

sopug@i

Show all agents

> % & [
Copy Cut Paste

drag to scroll = here

move | player

when player picks up Judy Perry

: | 10 | Main |

when player drops Judy Perry

Action

@ -

Description

Judy Perry

Hi!

So glad you could join me!

I'm running a TaleBlazer workshop with some kids and
I'm having some challenges. Can you walk around and
see where students are getting stuck?

Settings

: | Oof | me (Judy Perry)

h\l?’q:o [ =

v ||:;| Visited
aw;
set | visited

o

then

: | of | me (Judy Perry) : |

A

change | visitedAgents

+ | of | world

b
ANE

bump

Evaluate Ending

S




(Game Editor:
Blocks-Based Scripting Creates Game Dynamics

o [AEBIALER. = + \& = ] il Stop Worrying

My Games New Game Tutorials Summary Error Check Save Game

Map Agents Player World Settings

B o Ha e

Juay Perry Changing Ch,,.  Phineas Ished Larry Lame G,,. Ambitious Alice  Madison Bac, . ‘ Evaluate End,,,  Congrotulati,,,

Show all agents

I'""'I

Control - Drag
drag to scroll = [h x 6 . her
Paste €re

Copy Cut
L\\ﬁ/}hen game starts

Agent Dashboard

[ when player bumps Judy Perry | when piayer bumps Judy Perry
move | player : | 10 | Main |

L\\ﬁ/}hen player picks up Judy Perry P‘E’ ﬁ': 0

|» = :_II:;| Visited : | Of | me (Judy Perry)

s
L‘\ﬁ/’hen player drops Judy Perry kil set | visited : | Of | me (Judy Perry) v |

|Action 0

A™ s
Q o change | visitedAgents 3 | Of | world

Judy Perry : by

bump | Evaluate Ending
S

Description

So glad you could join me!

I'm running a TaleBlazer workshop with some kids and
I'm having some challenges. Can you walk around and
see where students are getting stuck?

Settings




cACIUUE | me (Dude Passing By

(Game Editor:
“Actions” Create Interactivity & Player Choices

Actions

- O WOTIC Hide OK button on dashboard

*‘\._I
Include | Tetris Hack

. | in world ] | Add Action | On the dashboard, sort by: | default =

-
Sel | Be Safe + | of

o[  Youletthis one s

Name Type Content Visible

. player

script Cool =+ ves =

*'\_J_l

show trait | ge Safe

Uncool =+

+ | Of | player

am,
say

YOU: Yeah! JACK: But wa...

built-in pickup

A,
switch 10 | player + | tab

[_l\J_,ncool |

built-in drop

exclude | me (Dude Passing By)

+ | from world

S

Include | A picture of Tim the Beaver + | INn world ]

S
Sel | Be Safe + | of

. player




(Game Editor:
Traits act as variables

Traits = Player health, score, etc.

Traits

On the dashboard, sort by:| custom ¢
II-E_-I

Include | A picture of Tim the Beaver + N world 1) (1) | C

114 orrect Answers
sel | Be Safe * | of . player v K
- » e Safe

exclude | me (Dude Passing By) + | from world

change | Correct Answers _+ | OF | player

by L1 |

SNOW rail | Be Safe - - i {/  Leave No Damage

i ; Don't Steal

t Be Subtle




Two examples: Youth Making Games

* Haunts - local history

iCSI - STEM themed




ICS|
Informal Community Science Investigators

1. Engage informal visitors playing AR games
2. Tweens/teens making AR games (summer camps)

— Leverage AR games to promote STEM knowledge/
engagement (including technology design/authoring),
showcase research, foster community engagement
(citizen science), develop 21st cent. skills.

>> Successful camps, looking to extend model.<<

Funded by NSF ISE Grant # 1223407 %, ¢ -



Haunts: Urban Youth
Making Local Games

% niine Licadership P
‘.’ nline laeadership L rogram

Global Kids

About Us Programs Professional Services

NYC Haunts

NYC Haunts is a STEM-based learning program in which youth

alternate reality game that explores local history and contempo!
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The Paths of the Forgotten:
Ghosts of Drake Park

R A - ’
- A= -

)

Inventory |

You are Alex, a teenager. This place, Drake
Park, has always given you the creeps. One
day, you qo to the park with your friend
Sam, whom you dared to go in. Your friend
never returned. Your friend is now lost and
it's your job 1o find them... There's a
shadowy figure in the distance. Hit the map
tab to check it out, maybe it's someone

who saw something.

The Paths of the Forgotien: Ghosts of Hums Pont

Robin Johnson

vhile playing in the woods with my little
sister on the shores of Africa, | was
kidnapped and taken to America, We were
sold off to different places; | came to the
Bronx. Growing up | was accused of
staring at his slave master's daughter on
many occasions. This led to a lot of harsh
punishments, | was taught to be a
blacksmith by my slave master. | was hung
after | talked back to my slave master.

Honor me with the sword | made with my
own hands and tools.

Tan "KEEP GOING "










Missing Modify

MODIFY CREATE
e— ———r—sv S re——

Refine

“Not Mine”

“Mine”




Game X — Making “Big Issues” Local

lteratively developed “template” game
—\Ver. 1.0 situated in suburban Boston-area town
—Customizable to alternate urban & suburban locations
Goal: Engage youth, make “big issues” feel relevant & local

—Youth agency > learn more, make a difference

Funded by Bryan Johnson Foundation



Game X — Making “Big Issues” Local

Proof-of-concept = Game X: Climate Change

Roleplay youth in local town, negatively affected by global
climate change.

Challenged by Mayor to bring “big ideas”

Explore town, finding visible and hidden real-world and fictional
objects and characters.

—E.g., EV charging stations, bike paths

Players decide what actions to take, feedback about outcomes.



(Left) Template showing Score Game structure with content; (Right) Blank version

to be filled in my students to reuse/adapt game architecture to new content.

Introduction A Game Goal é Introduction | Game Goal
You are an alien explorer sent by your people to Find enough of the right fuel to get to Alpha
explore the planets around Alpha Centauri. Centauri and back home.
\. / J ‘ "\__ / /
/’""-'-Xgent -1.\ (1) Description: Welcome! | don’t know what you need for fuel, but feel free to explore and /""'----;gent—{——_-"“"\
\...| trysome different things. Be careful, though. Too much bad stuff will hurt your ship! Your e
"-\ Greeter : device will tell you whether the objects you choose will work as fuel or not. "-\ /‘
4 Y
/ Agent 2 \ (2) Description: There is a leftover plastic wrapper on the ground next to a small pile of / Agent 2 \
/ Bench beee ! leaves that got stuck beneath the bench. Do you want to use the plastic wrapper or the | eee
| enc / leaves for fuel? /
L Choice: leaves (+10) OR Plastic Wrapper (+0) \"------_-__T__ /
//.\aen¥ é\ (8) Description: There'sagood amount of rocks and gravel here along the side of the path, /"""----Xgent 5\
G ' beee. with weeds growing up around it. Do you want to test the rocks or the weeds? .
\ rave - ' /
. Choice: Rocks (#0) OR  Weeds (+10) N I
" Agentd (4) Description:A rottinglog on the ground, with a small bunch of wildflowers growing ent4
/ R ?tg L \+ near by. Do you want to test the logor the flowers? .-/ A9 \}...'
\ ouing Log | ' /
N ~_~ | Choice: Log (+25) OR  Fowers (+10) N i
N o
/ Agent 5 \ (5) Description: The recycling bin doesn’t have much in it, but there is a newspaper and a / Agent5 \
R ling Bi \... | sodacan. Do you want to test the soda can or the ne wspaper? }eeo!
\ ecyciing oin ' /
N | Choice: Sodacan (+0) OR  Newspaper (+10) N i
' v
/,[\aem— é\ (6) Description: Back at your ship! It's time to see if you gathered enough fuel to get you / Agent 6 \
. Spaceship / \ /.-*
\ / Scores to go to Agent7: 31 to 31+; Agent8: 1110 30; AgentS: Oto 10 ~_ -
~ Agent7 (7) Score Range: 31 to 31+ " Agent7
\--/ g ) \-.P .| Description: Congratulations! You collected enough fuel to get you to Alpha \-'/ \'-,, ..
..\Congratulatlons/-' Centauri and all the way back home! '\ /
" Agent8 (8) Score Range: 11 to 30 - Agent8
\f‘/ ¢ \'--P .| Description: Good job! You gathered enough fuel to gedito Alpha Centauri. \(/ \'; ..
'..\ Good Job! /.-' Hopefully, you'll be able to fin mr e fuel once you are there so you can get "\ /"
~ home again. ~_
" Agent9 . | (8)ScoreRange: 0o 10 " Agent9
\-/ " \"» .| Description: Oh no! You'd better get used to Earth, because you aregoing to \(/ \-,, .
L Oh no! / be stuck here for a while! You didn't gather enough fuel to lift off. . J/
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Lexington Center Games

seeee Voo W 2:35 PM e

seeee iz W 2:35 PM

Game X - Pilot 3

Walk to the purple dot

Director

A\s vou walk, you notice some flooding

of the grounds and ncarby roads. There

0 Game x - P||Qt 3 15 Juiile & COmmoton In what 1s usually a

quact spol

Come play this augmented reaity game in
Laxngion Ceanter 10 learm more about
Global Cimate Change and what YOU can
dO about n!

People are runming m and out of the
ncarby hibrary, arms loaded with books
"We've declared a state of en ICTRCTY (8]
the hibrary,” the director says as she
dumps a stack of books ino your hands,
"Plecasc put these on that bench, We're

runming out of table space.”

Look for the bench near the front door
of the Visttor Center and walk to it




. THAN KS}

STEP
TEA
NSF, NIH, MIT ODL
GATES FOUNDATION



http://education.mit.edu

VR?

...Instead of playing video games, students will enter a fully
Immersive and scientifically accurate virtual reality

chemistry lab

Does adding salt affect the boiling point of water? The
student would reach out with hand controllers, take a
graduated cylinder, fill it with water, measure out the salt,
light a Bunsen burner, add a thermometer, track the boiling
point — and then repeat the experiment without adding salt.




VR

...Instead of , students will enter a
fully immersive and scientifically accurate virtual reality
chemistry lab

Does adding salt affect the boiling point of water? The
student would reach out with hand controllers, take a
graduated cylinder, fill it with water, measure out the salt,
light a Bunsen burner, add a thermometer, track the boiling
point — and then repeat the experiment without adding salt.

BEBTH: 87 BERTH: 87
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VR Frontiers for Education

Scale
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VR Frontiers for Education




VR Frontiers for Education

Collaboration/Communication

Keep Talking and Nobody Explodes PC/Mac Launch Trailer

v
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VR Frontiers for Education
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Innovations on the Horizon

1) Interfaces — VR specific interfaces
2) Controls — Controls to facilitate complex tasks
3) Settings/Context — Real and fictional worlds

4) Pacing —How to break into smaller chunks or
combine with other activities

5) Collaboration — New forms of collaboration and
communication.



Design for (of) Schools

1) Pervasive activities - extending beyond the VR game

2) Persistent activities - leverage an investment in the
experience

3) Changing schools - what are the metrics



