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to ‘see’ a possible future of
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Opportunities/Challenges –
from at least one point of viewfrom at least one point of view

• in the Science
• meeting the cost of specialized seminarsg p
• new forms of the public intellectual
• in the humanities- new literacies
• re-inventing the land grant university for 21st C.
• stepping backpp g



National Academy of Engineering Grand Challenges



Provide access to clean water
Restore and improve urban infrastructureRestore and improve urban infrastructure

Advance health informatics
E i  b tt  di iEa h f th s  hall ng s r q ir s aEngineer better medicines
Reverse-engineer the brain

Each of these challenges requires a
socio–technical, interdisciplinary g

Prevent nuclear terror
Secure cyberspace

a , d p a y
approach.

A   i   t d t f h?Secure cyberspace
Enhance virtual reality

h l

Are we preparing our student of such?
Are IGERT’s enough?  

Manage the nitrogen cycle
Advance personalized learning

Are IGERT s enough?  

Advance personalized learning
Engineer the tools of scientific discovery



As Nobel laureate and U.S. Secretary of Energy 
Steven Chu has remarked, St v n Ch  ha  ma d, 

“We seek solutions. We don’t seek—
dare I say this?—just scientific papers anymore”da ay j n f pap anym

Going to the root of the problemGoing to the root of the problem
creates boundary objects around which

deep cross disciplinary work can take placedeep cross disciplinary work can take place.
<math, physics, computation, anthropology, psychology>

A key to our radical innovations 
at Xerox PARCat Xerox PARC



ll l“Tomorrow's discoveries will depend less on 
our capacity to manage the biggest apa y manag gg

accelerator, the largest research center, or the 
f t t p t  d    bilit  t  fastest computer, and more on our ability to 
create fluid, responsive networks of scientists 

and engineers.”
Diana RhotenDiana Rhoten
NSF – cyber infrastructure office

The Dawn f Netw rked S ien eThe Dawn of Networked Science,
The Chronicle of Higher Education



Preparing for the data tsunamip g



data, data, every where y
but can I makes sense of it all?

Moore’s Law Cubed
The size of data bases are now exloding, 

way outpacing Moore’s  law!way outpacing Moore s  law!

In 6 years:  the size of databases have grown by In 6 years:  the size of databases have grown by 
a factor of 1000

while capability of CPUSs have only grown bywhile capability of CPUSs have only grown by
a factor of 10 





Are we preparing our science students/faculty 
for this 4th paradigm of science?f  this pa adigm f s ien e
And likewise for our students in

computer  information & library sciences  computer, information & library sciences. 
The challenges are immense.

We need new ways of thinking and doingWe need new ways of thinking and doing.



The Long Tail in Education

80% of the cost comes from servicing 
the ‘thin’ part long tail

 t l  h  /
g

i.e.; extremely niche courses/seminars

L t’  l k t th  l  th  t f th  t lLet’s look at the long thin part of the tail.



Advanced Italian Literature Seminar

New kind of learning/scholarship platform:
a highly specialized open  scholar’s portala highly specialized open, scholar s portal

New forms of peer review – a view into a practicep p

Brown Univ.



The Long Tail in Education

Are we collaborating across institutions?Are we collaborating across institutions?

Do we use cyber infrastructure for distributed
l llearning, inquiry and exploration --
expanding scope while saving costsp g p g
by sharing resources and expertise?



Blogging gg g
• might professors that blog be useful?

h  bl   f  h   • might blogs count for something  
in tenure cases?  (or even hurt??)in tenu e cases?  (  even hu t??)

• might there be a use for grad student 
bl gging?blogging?

What?? I thought blogging was 
just a narcissistic pastime?just a narcissistic pastime?



Juan Cole – Scholar and Blogger
U i r it  f Mi higaUniversity of Michigan.







Henry Rosovsky – former Dean 
of the Faculty of Arts and Sciences
H d U tHarvard University.

( d d il  bl g d )

“Shots in the Dark ” by Richard Bradley

(and daily blog reader)

Shots in the Dark,  by Richard Bradley

“The Spine,” by Martin Peretzp y

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

“Saving Alma Mater” by James C. Garland, a former a ng ma a y Jam a and, a m
public university president. Focuses on the plight of 
public institutions.





Networked Science

Networked HumanitiesNetworked Humanities

Transforming scholarship across the university



Carla Hesse:Ca a esse

“Knowledge is no longer that 
hi h i t i d i b twhich is contained in space, but 

that which passes through it, like 
a series of vectors, each having g
direction and duration yet 
without precise location or limit.

In the future, it seems, there will 
be no fixed canons of texts and 

fi d i t l i lno fixed epistemological 
boundaries between disciplines, 
only paths of inquiry, modes of y y
integration, and moments of 
encounter.”



A emergent multi-disciplinary collaboratory
anthr p l gy s i l gy hist ry la  anthropology – sociology – history – law –

literature – communications – cinema –
mputer s ien ecomputer science.

(Over 50 universities)
Technologies of Imagination

Transforming scholarship across the academy







Public SecretsPublic Secrets
By Sharon Daniel

Design by Erik LoyerDesign by Erik Loyer



Amelie Hastie ‐ Associate Professor, Film Studies ‐UC‐Santa Cruz
….
This <Vectors> digital format allowed me both to realize andThis <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. 

… I am continually trying to think 
(and propose thinking to my students)(and propose thinking to my students) 
dialectically and dialogically about Images and theoretical texts;
for a theorist‐filmmaker like Sergei Eisenstein, 
hi il d f i id f h " lli i " hthis 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 linearnotion much further than one might do in a relatively linear 
moving‐image media or in a written text, as I was able to converge 
and collide multiple writings, objects, images, voices, and ideas 
t th hi h ld ll th d / i / i ittogether, which would allow the reader/viewer/visitor 
to reveal those connections on the screen.



hThe Big Picture



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



Technologies of ImaginationTechnologies of Imagination
Bridging the gulf between humanists/artists & technologists

Increasing role of importance of the 
Arts and Humanities for Arts and Humanities for 

Innovation in 21st century –y
changing social practices in a highly 
connected world often has increasedconnected world often has increased

unexpected consequences

Anne Balsamo/David Goldberg HASTAC



Implications for Engineering
in an Exponential Worldin an Exponential World

• Changing Role of the Engineer in this Future
N  L  P i il    T h i l l– No Longer Primarily a narrow Technical Specialist

• Knowledge Broker • Knowledge Broker 
– Key “Social Node”

Concepts and Conceptual Developer– Concepts and Conceptual Developer
– Internal Bridge between Needs and Capabilities
– Link to External Information and Expertise– Link to External Information and Expertise
– Inter-Disciplinary Understanding Essential 

Jeff Cooper SAIC



And perhaps the most important for the 21st Century

IQ

EQ CQ
S l/ t l C i tiSocial/emotional

intelligence
Communication

intelligence

Are we creating students that are 
l i  t  li t  ith h ilit     learning to listen with humility    

and an open mind?



Thank YouThank You

Special thanks to 
R h d Adl  IFTFRichard Adler – IFTF
Dan Atkins – Umich

Ch t  S kChristian Sarkar




