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interface ecology

meta-framework
interface conceptualized as border zone

juxtapose disciplines

SIGGRAPH 2002, SIGGRAPH 2005, Intelligent Agent 2006
Cultronix 2001, ArtLab23 2002, Creativity and Cognition 2002



computing for

creativity +

cooperation interface ecology
juxtapose disciplines

ethnography
design
software
hardware

evaluation
qualitative

_ _ _ quantitative
investigate [situated contexts] — hybrid

forms



computing for creativity +
cooperation

teaching team
coordination
(T2eC) games




Teaching Team Coordination Games:
T2eC

players communicate, coordinate

distributed cognition
sharing representations

cooperation
fire emergency response

& beyond



data: ethnography

@ one of the largest firefighter education schools

investigate team coordination practice

discover

essential team coordination skills
designs for teaching team coordination

— non-mimetic simulation




non-mimetic simulation [games]

operational environment

(system of rules, play, safe learning)

re-create human-centered aspects
distributed cognition

(information flows, team structure, cooperation)

from grounding in practice
(ethnographic investigation)

without mimesis of concrete
(fire & smoke)



non-mimetic simulation
team coordination game design
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evaluation

early pilot studies
later pilot studies

sustained user
studies
participatory design
w/ FER expert

FER student user
study

evaluation

sessions unique 4 p|ayer teamS

(2 games)  participants

12 8 >160 games
3 12
36 36 record & code audio
record & observe game play
4 4
28 28

iterate design
— promote team coordination



evaluation support:
Coordinated Log + Audio Playback
System (CLAPS)

record

game audio (4 player views)
radio, mic, game engine

game state sync track

observe
coordinated views of
game

selectively mix audio tracks



protocol analysis [code audio]

codes anticipation
ratio
game state pull (?)
request identify content
status request  pull (2) of each player utterance
action request  push (!)
game state push (!)
report

status report  push (!) developed from

grounded theory: observations of work practice

team cognition: anticipation ratio

iteration



principal hypothesis

by playing non-mimetic simulation games,
abstracted from work practice,
fire emergency responders [& players]

will learn to effectively coordinate as a team



learners’ experiences in virtual world

valued play for education

enjoyed experience

improved team coordination skills

learned effective radio techniques

understood need for coordination



value of non-mimetic simulation

abstraction is an effective
technique for teaching
human/information-
centric skills

by playing T2eC, FER
students’ team
coordination improves

difficult, cooperative
activity

efficient communication



computing for creativity +
cooperation

multi-surface computing




multi-surface rummy

Face-to-Face
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iPad + iPhones

played locally over bluetooth
cards move across the seams among device surfaces



public & private surfaces

iIPhone as a private information workspace

also used to deliver private notifications

iPad as a public information space

player’'s move cards b/n spaces to play



computing for creativity +
cooperation

S.IM.PL: Support for Information
Mapping in Programming
Languages




s.im.pl

Support for Information Mapping in
Programming Languages

provide programming language support for
developers of programs that need to
manipulate complex information

open source



s.im.pl frameworks

cross-platform
java

i0S

C#

s.im.pl serialization

oodss
object-oriented distributed semantic services

meta-metadata
unify information semantics, metadata across
heterogeneous information sources



Compile Time

author meta-metadata
definitions

meta-metadata
Compiler

Generative |Programming

metadata class
- r 1 _
meta-metadata repos tory acdardtons
s.im.pl serialization :
s.im.pl serialization

Runtime

select by mime-type, URL pattern

,' meta-metadata "y ,' empty \
| ‘\ instance _/ s metadata mstan-:_e/

(HTML or XML) o~ (XML)
XPath + RegEdarect binding
[

Information
Extraction

s.im.pl senalization
with Translation Scope

! populated \
s metadata mstanc:_e/
Collection

» Representation
Application

Semantic
Actions

meta-metadata
information

semantics
Kerne et al CIKM 2010

data about metadata
[information sources]

data structures
extraction rules

semantic actions

presentation rules

language + architecture



computing for creativity +
cooperation

combinFormation :
- mixed-initiative information
composition to support creativity




visual cognition [image + text]
optimize working memory

Visuo-spatial Sketchpad Phonolagical Loop
(images) (text)

Central Executive

apply to surrogates!



information composition

artistic method

connected whole

visual design [represent relationships]

7. REFERENCES layering
| “ spatial
s compositing

. expressive



combinFormation : mixed-initiative
information composition to support creativity

Information Semantics
A Creative

: ) Cognition

Embodied Information

Interaction Visualization

holistic approach - synergize research areas



Creative Cognition
oo eyg
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expressing
interest
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Computational Agents ——

procedural generation
Visual Compasition
Information Visualization

Information Collection
documents, surrogates,
interests

procedural generation

Information Semantics
Extraction, Crawler




information semantics

meta-metadata

B ] cambrdge ) )
[ [information

u tag_name moblog 'fl ]
caption | Burning in the Siftables S u rce SpeCI IC
location http://farmd. static.flickr.com/3266/2747425303_b32el18alaa_m.j...

O (5 flickr_tags (4) | @l . Wikipedia

= I flickr
R imdb
google, yahoo

acm portal

s

deriving image & text surrogates algorithm
[information source agnostic]



creative cognition [information discovery]
Kerne, Smith et al DIS 2004, Creativity & Cognition 2007, IJHCI 2008
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Stale
fixation provocative
transformed
closer X not
S closer
done
knowledge state
task |:
ask goal:

create new ideas
[while browsing + searching + collecting information]

e.g., develop paper, thesis; plan career, vacation






