Looking Around,
not just s‘craigh’c(a ead,
to ‘see’ 3 possible future of
graduate school education

Be Aware of Tunnel Vision!

Presentation at annual meeting of the Council of Graduate Schools - Dec 5%, 2009



Opportunities/Challenges -
from at least one point of view

in the Science

meeting the cost of specialized seminars

hew forms of the public intellectual

in the humanities- new literacies

re-inventing the land grant university for 215t C.
stepping back



National Academy of Engineering Grand Challenges
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Make solar energy
economical

Manage the
nitrogen cycle

Advance health
informatics

| Prevent nuclear

terror

Advance

| personalized

learning

Provide energy
from fusion

Provide access to
clean water

Engineer better
medicines

Secure

cyberspace

Engineer the tools
of scientific
discovery

Develop carbon
sequestration
methods

Restore and
improve urban
infrastructure

Heverse-engineer
the brain

Enhance virtual
reality



Provide access to clean water
Restore and improve urban infrastructure

Fach of’c‘hese challenges requnres 3
socio—technical, interdisciplinary

approach.
Are we preparing our student of such?
Are IGERT's enough?

Advance personallzed learning
Engineer the tools of scientific discovery



As Nobel laureate and U.S. Secretary of Energy
Steven Chu has remarked,

“We seek so
dare | say this!—

utions. We don’t seek—

iust scientific papers anymore”

Going to the root of the problem
creates boundary objects around which
deep cross disciplinary work can take place.
<math, physics, computation, anthropology, psychology>
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t"@? A key to our radical innovations
. at Xerox PARC
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“Tomorrow’s discoveries will depend less on
our capacity to manage the biggest
accelerator, the largest research center, or the
fastest computer, and more on our ability to
create fluid, responsive networks of scientists
and engineers.”

Diana Rhoten
NSF — cyber infrastructure office

The Dawn of Networked Science,
The Chronicle of Higher Education



Preparing for the data tsunami



data, data, every where
but can | makes sense of it 3ll?

Moore’s Law Cubed

The size of data bases are now exloding,
way outpacing Moore’s law!

In 6 years: the size of data

d

ctor of

bases have grown by

000

while capability ofCPUSS have only grown by

(actor of 10




Science Paradigms

Thousand years ago:
science was empirical
descnbing natural phenomena

Last few hundred years:
theoretical branch [

using models, genaralizations

Last few decades:

a computational branch
simulating complex phenomena

Today: data exploration (eScience)
unify theory expariment, and simulation

- [Data captured by instruments
or generatad by simulator

- Processad by softwarae

= Information/knowledge stored in computer

- Scientist analyzes database/files
using data management and statistics




Today: data exploration (eScience)
unify theory expariment, and simulation
Data captured by instruments
or generatad by simulator
Procassed by software
Information/knowladge stored in computer
scientist analyzes database/fies
using data management and statistics




The Long Tail in Education

80% of the cost comes from servicing
the “thin’ part long tail
i.e.; extremely niche courses/seminars

Let’s look at the long thin part of the tail.




Advanced Italian Literature Seminar

New kind of learnina/scholarship platform:
aelv)vighly s(;ec?alizedgopcen(,)scholgrPs po?’cal

New forms of peer review — 3 view into 3 practice




The Long Tail in Education

Are we collaborating across institutions?

Do we use cyber infrastructure for distributed
learning, inquiry and exploration --
expanding scope while saving costs
by sharing resources and expertise?
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Blogging

ht professors that blog be useful?

1t blogs count for something

in tenure cases! (or even hurt!?)
» might there be 3 use for grad student
blogging?

/2__.
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\ What?? | thought blogging was
J j [ust 3 narcissistic pastime/




Juan Cole - Scholar and Blogqer
University of Michigan.

ENGAGING
—THE—

MUSLIM
WORLD
JUAN COLE

Informed Comment i o

Thoughts on the Middle East, History, and Religion
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histarian.



II

it rjdes.
oo | politics 208
www-persenal {03 mochins:
i n.h
cole [ bahai

n_Re

politicalticker. Y counterpunch.ong
by i, . : tom dispatch. com 5
com (2007 [ 0604, - :L‘:": : ':ce-:m

b hai-library | k C: 1’ /

juancoke. oo fvevevebodod [ L= inform ationclearing

essages0? | 345,

o [ wikipedia [ Juws commondreams, Huse.info

n Colelhtm
Toxnews. com

—— oM mentarymagazi
- e,

W perEnal. e andrevsullivan. o | blogs [indes.

nrmich? Antiwar, com Washingtenmi pheatlantic. com

ot w ool [ pers. ] (X

- i i - : v AN
cam pus-watchs o inion/ . w -
ke jus oo, O

oy article [id [ 266 ! - americabilog. com
8 j _ ——ria. |

ngn crewashingtonnot =
AN B
“X)

™

A i

m 4
-y /
.'l.

,’: /

lea’umich?
e [ history | facsta
Ff Faculty detail

cam pusswatchl] k

el hke!haryand) democraticundengr -

o, o e,
i [ prusbilica thoies ) ) > kLol
oisrkingpa peers [ Lrid ] ¢ | \ » -alti : smirkingchimp. com

OO [ rpinien [y ales-
e t-tenured:

opininjourmnal’
com [ diary [
IFid%u

huffingtonpost.
oo f politics

s/ Bacquet html el §
N M

Huffingt: !
uffington e
Rl com |/ polis

/ ol I Nate, Sitv

galhup.com [ home.

ASpX

TS LSS mne s,

ot | pubilic | oot
tf poditics [ obama_a



Henry Rosovsky — former Dean
of the Faculty of Arts and Science

Harvard University. —_—

[k |

(and daily blog reader)

“Shots in the Dark,” by Richard Bradley

“The Spine,” by Martin Peretz

“Insidehighered”...daily analysis in considerable
depth.

“Saving Alma Mater” by James C. Garland, a former
public university president. Focuses on the plight of
public institutions.



@ USC nteractive Media Division - Home - Mozlia o W R W T —

Eile Edit View Histery Delicious Bookmarks Tools Help

g ﬂ E & http:/finteractive.usc.edu/ l:t_ﬂ

Irving Wladawsky-Ber... All Things Distributed The Big Shift Mirni Ito - Webleg

Edge Perspectives with... Jon Taplin's Blog ReadWrit

2 Most Visited
m] - ‘& Most Visited -

USC Interactive Media Division - Home | -~

EVENTS

PUBLICATIY

CONTALT

+ Program Info

For full course descriptions and
general information, please visit
the Interactive Media Division on
the SCA website.

Master of Fine Arts

The M.F.A. in Interactive Media
is a three-year intensive
program stressing creativity of

Interactive Media Division Weblog

| search

Recent comments
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Bachelor of Arts

The B.A. in Interactive
Entertainment combines a broad
liberal arts background with a
specialization in game design &
development, interactive media
and traditional media production
shkills.

Minor

The Minor in Video Game Design
and Management integrates
theoretical concepts and
practical skills to prepare
students for a career in
interactive entertainment,
specifically the video game
industry.

Research

The Interactive Media Division
focuses its research in the areas
of games, immersive and mobile
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Networked Science

S

Networked Humanities
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7 CHASTAC

HUMANITIES, ARTS, SCIENCE, AND TECHNOLOGY ADVANCED COLLABORATORY

Transforming scholarship across the university



Carla Hesse:

“*Knowledge is no longer that
which is contained in space, but
that which passes through it, like
a series of vectors, each having
direction and duration yet
without precise location or limit.

In the future, it seems, there will
be no fixed canons of texts and
no fixed epistemological
boundaries between disciplines,
only paths of inquiry, modes of
Integration, and moments of
encounter.”



A emergent multi-disciplinary collaboratory

anthropology - sociology - history — law -
literature — communications - cinema -
computer science.

(Over 50 universities)
Technolodies o(lma ingtion

(o (Lt

“ _HASTAC

HUMANITIES, ARTS, SCIENCE, AND TECHNOLOGY ADVANCED COLLABORATORY

Transforming scholarship across the academy



RE-IMAGINING THE ELECTRONIC JOURNAL

Vectors: Journal of Culture and Technology in a Dynamic Vernacular

What is the future of academic publishing? S

How can emerging forms of electronic publication reach broader publics while on themes that .
creatively exploring new forms of scholarship, collaboration and interactivity? plinary interest
- SPRING 20C
Vectors is an international, electronic journal dedicated FaLL 20C

to expanding the potentials of academic publication via SPRING 20C

emergent and transitional media. Vectors seeks to support FaLL 20C

new modes of research, artistic creation and cultural in- SPRING 20C

vestigation that analyze and redirect the role of technol- FALL 20C

ogy in an information-driven society.

ace—an “imellectual paint program” that allows
52 journal article metadata visually
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darson with €reative : =4 academic work that are collaborative, extensible
tors mobilizes emerging technologies to reimagin

Direction by Raegan Kelly
and Erik Loyer and Interface ing as well as writing for the next generation of .
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Amelie Hastie - Associate Professor, Film Studies - UC-Santa Cruz

This <Vectors> digital format allowed me both to realize and
to invent a mode of thinking that was deeply collaborative and which

forged connections between ideas, objects, and images.

... | am continually trying to think

(and propose thinking to my students)

dialectically and dialogically about Images and theoretical texts;
for a theorist-filmmaker like Sergei Eisenstein,

this entailed forming new ideas out of the "collisions" that

take place between images. Vectors allowed me to take this
notion much further than one might do in a relatively linear
moving-image media or in a written text, as | was able to converge
and collide multiple writings, objects, images, voices, and ideas
together, which would allow the reader/viewer/visitor

to reveal those connections on the screen.




The Blg picture




New tools, new forms of scholarship,
new learners & new learning communities

The
e | Research
nabling Grids T - University
for E-scienc ===| N L FEI in the Digital Age




Technologies of Imagination
Bridging the qulf between humanists/artists & technologists

Increasing role of importance of the
Arts and Humanities for
Innovation in 215t century —
changing social practices in 3 highly
connected world often has increased
unexpected consequences

Anne Balsamo/David Goldberg HASTAC



Implications for Engineering
in an Exponential World

¢ Changing Role of the Engineer in this Future
~No Londer Primarily a narrow Technical specialist

¢ Knowledge Broker
— Key “Social Node”
— Concepts and Conceptual Developer

—

—

—

hternal Bridge between Needs and Capabilities
Link to External Information and Expertise

nter-Disciplinary Understanding Essential

Jeff Cooper SAIC



And perhaps the most important for the 215t Century
1Q

\\

FQ ca >
Social/emotional Communication

intelligence intelligence

Are we creating students that are
learning to listen with humility
and an open mind!



Thank You

Special thanks to
Richard Adler — IFTF
Dan Atkins — Umich

Christian Sarkar





