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GAP ANALYSIS

Drivers & Trends

CREATIVE INNOVATION ECONOMY

Regional development through tranformative discoveries and innovations.
INFORMAL LEARNING FOR PUBLIC AUDIENCES

STEM aptitude through creativity-based activities, and vice versa.
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OPEN-SOURCE THINKERING
More creative minds inventing with new
open-source tools and methods.
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As we cross boundaries our
cultures of knowing merge.

INTERDISCIPLINARY RESEARCH

s
cH MLE“GE

Divergent
Values

¥\ FU=

FUTURE STATE

TRANSFORMATIVE BREAKTHROUGHS

h BROADER IMPACT d

o,

b

Pidgi,

r to§ EAM

STy

> 1y

Q S
creativity & innonRo™

Play & new expressivekores

==

eSS

ARTisT,
Ic EXC,
ELL EN,
- CE

,1\
wa

=

ST

qé*ys

e s A
What are humanities? How can we tap into the passions|
THE BIG QUESTIONS | sl o
et Wl rd et o g ;
e Preparing the 2lst centuy WS
being asked about work, research, | Skt minelnen o] 5
8 @ . xhbtians and peromances? How cn we) Resources
and institutions r\ght now? nurture the - development scientiick R
e
public good? How do we tesse out/lgsnty| 119
5 s o
discllines? Fabrication ntrpla: Hoiw, E o o oo e ok
it . i e e
R T R ey
sbs, = ‘caggvide nd | Lo\ 21 technology s poltics how do we bing to
QS st e | Ceotopy o bene the drompovereds How sa
o ct on continuing educs research tioners make our work resonate with broader
<\ Networks A e
\)“\ of Excellence - s e [ i e o
le of the arts in complex isues ke | goyetonad foMpegiects with langterm impact? Can scology be @ e
P L e T v it G g e
2O 2Ist Century et s o e o | ot cmbe i e et e IS S S R
i undergraduate levels so that | cyizboraive and effective? HowMgest support dislectic between -
o \4 Learning e oo | e o feci? Mot g dlchcbre | il v csomps et o wih chnge? Wit compuios
Educational areft justhSPPY | cinerprting? How can we bring ousebeSgether, fund projecs, | 31
cati oo etveen iy s ey scrons e P nd atd|
Institutions Pttt e P orgee | scances i

Scholarship

N

Science of discovery? How can gl
theonerticsm b spproprinted
support  wers/creatos?

Scieniicresarch. How to ot scros o fundersth point of our work? Accdentsand | computing to
how to ncorpeate these? Ontolog

eINGcpline. How can the cognitiesciences e spled ta rethiking /esthetice? | €3 tive

H

o diffesences bedaul our two

Sipport open research In an a1 contet?  Most résearch is vy | subjectvy?

outcome 0SNG Haw o sppert pure research? Education daans 3 par of the | How do we
preblem. confirm
cearch 3

e Mgow to leverags crest, ntersctve mecis technology | knowing

cocial ncuion impact? Mental magery i hghy | when the
ntectal, S0 what do we mean by | snswer is
bjectty? How cn | nothooun?

Workshop Participants, cont.

Ken Goldberg, Ph.D.
University of California, Berkeley

Diane Gromela, Ph.D.
Simon Fraser University, Canada

Tracy Hammond, Ph.D.
Texas ASM University

Steve Harrison
Vigini Polytechnic Institute and State Uriversiy

Tom Hewett, Ph.D.
Drexel University

AanS. nouye
American Library Association

Adriene [enik
Arizona State Universty

Jason Kelly ohnson
California College of the Arts

Paul Kaiser
OpenEnded Group.

Dennis Kiotz, Ph.D.
University of Texas, Dallas

JoAnn Kuchera-Morin, Ph.D.
University of California, Santz Barbara

Joe Lewis
University of Californi, Inine

Chico MacMurtrie
Amorphic Robot Works

Roger Malina, Ph.D.
Leonardo Intemational Society for the Arts, Sciences and Technology

Fred G. Martn, Ph.D.
University of Massachusetts, Lowell

Michael Mateas, Ph.D.
Universityof California, Santa Cruz

Ali Mazalek, Ph.D.
Georgia Istitute of Technology

Nick Montfort, Ph.D,
Massachusetts Insttute of Technology

quantitative

. empirical

formative
laboratory

program committee

rational

first principles
publication irstprincip

evaluate

differences in how we
validate what we value.

OPPORTUNITY

Create frameworks
and forums for

sharing, discussing
and understanding
the differences and

similarities across

cultures-of-knowing.
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of AST research is hard
as scholarly archives
across disciplines are
not linked.

OPPORTUNITY

Build a repository for
citation and archiving
AST research to study
the history and
support the future of
the field.

\

playing fields in resources,
infrastructure, support, teaching
to research ratios creates
disparities.

OPPORTUNITY

WRITE mission statements that
emphasize interdisciplinary

programs as a principle goal.

RESOLVE silo mentality with
sustained dialogues across the
stitution.
ESTABLISH tenure review
guidelines that reward
experimental collaboration.
COLLABORATE with non-
profit institutions to the
benefit of all.
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in traditional Computer Science
programs while programs that
integrate computational thinking
and the Arts have increased.

OPPORTUNITY
ALIGN AST pedagogies with

2lst century Learning skills.

SCAFFOLD skills needed for
engaging STEM and the Arts
from PK-12 to lifelong learning.

ity, cu
and problem solving with
tolerance for alternative
points-of-view.
BENCHMARK best practices
that create critical thinkers and
leaders for the ever changing

job market.

>/

to be part of academic clusters.
They are vibrant yet closed to
those outside of the system.

OPPORTUNITY

CONNECT a distributed
community of stakeholders.

INFORM about the impact of
AST research on national STEM
education priorities.
PROMOTE diversity of
perspectives, approaches and
people in the creative
innovation economy.

FORGE partnerships between
international, federal, state and

industry institutions.

local arts, research, and

change. Long-term funding
initiatives are needed to mai
international competitiveness in
AST research.

OPPORTUNITY

FUNDING PROGRAMS FOR
* Inter-agency crosscutting
initiatives.
* Multi-staged project suppos
+ Faculty exchange program.

+ Research experiences for
non-STEM students.

* Travel grants for festivals
and conferences.

+ Academic and non-profit
partnerships.

+ Scientist-in-Studio and
Artists-in-Labs programs.

About the Storymap

The landscape on the left depicts two valleys that represent the worlds
of Art and Science. Some of the people are content in their silos while
others are moving toward the interdisciplinary space in-between.
Surrounding both worlds are cultures of knowing concepts and
methods that begin to merge as discipline boundaries are crossed. The
ramp represents the topic areas of the workshop gap analysis exercise.
Above the ramp float several drivers and trends that align the workshop
topic with broader national concerns about innovation, STEM
education, ingenuity and creativity in maintaining a competitive edge.
Each gap analysis topic is summarized in the challenges and
opportunities tabs below the ramp. Champions of AST research build
the pillars and assure the structural integrity of the ramp that ushers the

field from the lower landscape of silos to the higher landscape of
transformative breakthroughs. The bedrock of the future landscape is
inlayed with the Big Questions that were shared by workshop
participants on the first day of the event. The land of transformative
breakthroughs s decorated with banners that announce the NSF and
NEA review criteria—Intellectual Merit; Broader Impact; and Artistic
Excellence. The global silhouettes indicate that the impact of AST

national and In this

research strength
future land people who are working in interdisciplinary settings among
new and revised cultures of knowing that lead to transformative
breakthroughs.

About the Workshop

The program committee for the Strategies for Arts + Science +
Technology RE/search workshop convened an intemational group of
sixty stakeholders (Artists, Engineers, Computer Scientists and
practitioners who defy disciplinary boundaries) for a two-day
interactive discussion about the challenges and for

WORKSHOP OBJECTIVES
+ Identify intersecting points between the Fine, Applied and Performing Arts and
Human Centered ting, and Comput

« Develop a gap analysis for challenges and opportunities in AST research.

« Fostera dialogue between the National Science Foundation and the National

advances in the creative innovation economy, PK-lifelong leaming and
the national intellectual currency that bridge the Arts, Sciences, and
Technology (AST) research.

WORKSHOP FORMAT
The workshop format combined structured dialogue, annotated discourse, mind maps,
reflective aspirations, and multiple breskout sessions focused on identifying structural
and culturel issues in the diverse AST community and ways to haness our synergistic
goals. Each session was moderated by members of the workshop committee vith the
assistance of graphics faciltation. The workshop notes were aggregated and coded to

y P

‘THE SHARING PERSPECTIVES TOPICS

“Sharing Perspectives” roundtables—short conversations between three or four

selected participants—served to introduce topics areas followed by small group

discussions by all workshop participants.

+ What s THE big question you are asking about your work, research, institution, why?
ful h and AST work.

Verson.0,Crested by The Grove Consulants ntematons.

THE GAP ANALYSIS TOPICS

Attendees partcipated in a gap analysis exercise to identify the current, desired and

future states of AST research on day two of the workshop. The following topics

were discussed

+ Institutions: What actionable steps can lead institutions in scientific research,
arts practice, and resource providers take?

. How do we needs for AST research?

« Chasms and b
+ Best practices in education, pedagogy, and institution policies.
+ Technology and cultural trends that are influencing AST research.

« Best practices for inter-institutional Networks of Excellence.

+ Scholarship: How do we demonstrate the impact of AST research on
traditional disciplines?

« Learning: What is the role of the academic insttution, and non-profit and grass
roots organizations i broadening participation in STEM and Arts learning?

* Networks: H
awareness and collaboration?
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