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INTRODUCTION: PURPOSE AND METHODS

This report has been prepared at the request of the IT Leadership Team, in preparation for the Blue

Ribbon  Panel on IT  at Rensse laer to be co nvened by  President Ja ckson.  The  purpose o f the report is to

provide an overview of IT at Rensselaer, of the IT arena generally, and of Rensselaer’s unique position

within this arena – so that IT initiatives at Rensselaer can be re-evaluated and revitalized in the coming

months. 

The tim e frame  in whic h this res earch h as been  condu cted ha s not allo wed comprehensive

coverage of any of these topics.  The report therefore relies on selected empirical data.  It also raises many

questions and issues tha t deserve further consideration.  

The report is based on various methods of data collection and analysis.  Extensive web research

was conducted to delineate key institutions and research questions related to IT.  Written descriptions of

IT initiatives at Rensselaer and elsewhere were studied to draw out recurrent themes as well as to help us

understand what is not being addressed, and how Rensselaer can carve out a unique niche.  We also

conducted interviews -- at the National Science Foundation, with program directors at other universities

and with IT faculty at Rensselaer.  Our goal in these interviews was to understand the key concerns and

priorities of different players in the IT arena  -- foc using particularly on issues not ye t codified in writing.  

This version of the report was prepared by Kim Fortun.  It does not necessarily represent the

views of all those who c ollaborated in the research  for the report.  
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1An article by Jeffrey Rohlfs, published in the Bell Journal of Economic in 1974, is often cited as the

origin of network econom ics.  The article provides a formal ana lysis of the way the value of a

telecommunications service depends on the number of other subscribers.  The value of a particular service

is therefore a "network effect." The term "network value" has, since 1974, come to refer to the way

arithmetic increases in the number of nodes on a network exponentially increase the value of a given

node, and of the ne twork itself. (“A Theory of Interdepend ent Demand for a  Communications  Service,”

p16-37 Bell Journal of Economics 5 (1) 1974.)

2Note how diversely networks themselves can be defined: a) A group of transmitting stations linked by wires or

microwave relay so that the same program can be broadcast by all; a company that provides programs to be

broadcast o ver these station s.  b) An association  of individu als having a com mon in terest, formed to  provide m utual

assistance; a netwo rk of RPI alum, for exam ple.  c) An interre lated array of offices or distributio n outlets; a ne twork

of army sup ply dep ots, for exam ple.  d) Inte rconn ected t eleph ones, c ompu ters, prin ters, visual  display de vices, etc .;

a set of machines connected to one another by standard communications protocols.  e) A group of individuals who

have all bought a given product, and who benefit from one another’s use of the product; illustrated by the so-called

“fax effect” – each individual’s fax machine increases in value each time another individual obtains a fax machine,

thus expanding the network.  f) The diverse array of products and services that must be available and working if any

one of them is to be e njoyed successfully; high tech produ cts often intensify the dependen cy of network compon ents

on each other. g) A collection  of business firms joined togethe r by a shifting set of alliances; an increasingly

important organizational arrangement as exp ertise becomes mo re and more specialized an d dispersed across

different firms. h) The network of individual hu man relationships throu gh which familiarity with a new techno logy

diffu ses .  Th is li st was d rawn fro m a l ect ure  for the c ourse  "Pol itic s and Econ omics  of IT ." 

SUMMARY OF FINDINGS

There is no question that IT is one of the most dynamic arenas for research and education today.  Many

different metrics point to this: The breadth and amount of funding earmarked for IT research by NSF,

NIH and private organizations.  The demand for IT professionals, and related needs for IT educational

programs.  Transformations of scholarly research because of IT.  Transformations in the fine arts.  The

development of new social and economic theories to explain how access to information and

communication can impact health, education, family structure, labor force participation, income

distribution, and governance.  [See Ap pendix A for a partial overview of the  IT research arena.]   

The dynamism of the IT arena creates extraordinary opportunities for Rensselaer.  It also

accelerates the demand for focus.  The IT arena is so broad and well developed that reference to "IT" as a

general agenda has lost explanatory power.  The challenge for Rensselaer is to develop a focused agenda,

without losing the breadth an d diversity that has synergized IT initiatives at Rensselaer thu s far. 

Articulation of the "intellectual core" of IT at Re nsselaer is also imperative.  

The development of IT has been fueled by critical social needs as well as by commercial

opportunities, unanswered scientific questions, and extraordinary technical advances.  IT is a product of

many things.  And IT has already transformed many things – technologically, conceptually, socially and

even biologically.  IT itself can therefore be conceived as a "network effect" – emergent from the

synergism of many different forces, and, in turn, syngergizing change in many different domains.  Any

given node in th e networ k – a technolo gy, an organiz ation, a mod e of expertis e, an applic ation -- is only

valuable because of its connection to other nodes.1  

The intellectual core of IT is therefore complex.  Networks, after all, have no clear center and no

clear outer boundaries.  What makes IT distinctive is the way it brings things together, linking diverse

technologies, diverse locales, different kinds of people and different forms of knowledge.  The

"connectivity" often assumed to be an effect of IT is, in fact, the intellectual core of IT.2  
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3There is something of a precedent for this at NIH, where post-docs are offered to scientists to study a discipline

different than the one in which they received formal training – to fuel the interdisciplinarity necessary for

contemporary genetics research.  NIH Program Announcement 99-122 states that "the purpose of these fellowships

will be to train scientists who will have th e multi-disciplinary skills that will enable them to en gage in research to

accomplish the sh ort and long term ob jectives of the HGP [Human  Genome Pro ject] and similar genomic proje cts

and to t ake full adv antage o f the resul ting gen etic data an d resou rces to so lve bio medic al and bi oethic al probl ems. 

Broad areas of research that are relevant include genomic analysis (including technology development) and the

ethical, legal and social implications of human genetics research" <http://www.nih.gov/grants/guide/pa-files/PA-99-

122.h tml>. 

4Preside nt Jackso n emp hasized  the imp ortance  of balanci ng app lication  and basi c research  in her in augural sp eech. 

NSF Program Solicitation 99-167 "Information Technology Research (ITR)" also emphasizes the importance of

linking IT to research on fundam ental questions: "The purpo se of this program is to augment the kn owledge base

and the workforce need ed to enhance  the value of information techno logy for everyone.  Information technology will

be essential for solving critical national problems in areas such as fundamental science and engineering, the

environment, he alth care, and government op erations; but new fundame ntal understanding is requ ired to make

optimal progress.  Thus, proposals must approach research activities in innovative ways rather than suggesting

rou ting appli cat ion s of e xis ting techn olo gy." 

The interdisciplinarity of IT is therefore a crucial part of what IT is.  The future of IT will depend

on new  technologie s, but it will dep end even more on new  collaboratio ns -- betwe en technic al experts

from different fields, but also between technical experts, users of technology, and social scientists who

can provide understan ding of the context and impa ct of IT.   

It is in this regard that Rensselaer is already setting the agenda for IT research and educational

programs.  The research  conducted for this study  suggests that IT at Rensselaer is far more

interdisciplinary that IT initiatives at other universities.  More work to build interdisciplinary approaches

to IT at Rensselaer is, of course, ne cessary.  But the comm itment to interdisciplinarity has been m ade. 

The curre nt challenge is  to build organ izational stru ctures that ca n facilitate furth er interdiscip linarity in

IT research projects.  Specific organizational mechanisms can be operationalized.  Post-docs, for

example, can be brought in to collaborate with interdisciplinary teams, and charged with the challenge of

developing cr oss-disciplin ary aspec ts of the resea rch, and the  collaboratio ns necessa ry to sustain it. 3  [See

Appendix B for a n overview of IT at other universities.]

The lead ership Re nsselaer ca n provide thro ugh IT interdisc iplinarity can  also be acc elerated in

another way.  Elsewhere, IT is often conceived instrumentally – as something in need of efficient

implementation, or as an effort to optimize solutions to already recognized problems.  IT at Rensselaer

has the poten tial to  be so meth ing mo re.  M any research ers a t Ren sselaer h ave develo ped  inter est in  IT

because established disciplinary approaches to the problems they were interested in did not provide

adequate means to address them.  Their initial interest in IT was methodological – they developed interest

in IT, and w ays of using IT, to explore th eir research  problems a nd interests in  new wa ys.  Plans to

develop a computer simulation of Shanghai by the School of Architecture is one example.  Established

approach es to urban  planning co uld not acc ommoda te the comp lexity of huge , densely p opulated,  rapidly

growing cities in the developing world.  The School of Architecture's plan to simulate Shanghai is thus a

way to help solve Shanghai's problems, but also a way to re-conceptualize what cities are, and how they

work.  The project w ill require intense collaboration betw een architects, social scientists and so ftware

engineers.4  

Other researchers work over and above solution optimization in other ways.  Projects that

purposefully recognize the research problems created by technological innovation provide excellent
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5Note the parallels with what the School of Engineering refers to as a "Systems Approach: "We - together with our

students – must approach all issues and activities from a systems perspective, refining the parts while optimizing the

whole.  In the manne r we must, as examples, balance betw een costs/risks and benefits, between  technical knowled ge

and essential skills, and between n ational and global conce rns.  Similarly, although we are to act locally, we must

think globally."  This "Guiding Principle" is articulated in the School of Engineering's Five-Year Strategic Plan,

1998 -2003 .  

6 An article by Michael Porter, published in 1998 in the Harvard Business Review, theorizes why and

how  netw orks r equire co ncen tration point s even  whi le acquir ing their va lue th rough the ir sco pe.  P orte r's

specific argument is about the continuing importance of concentrating certain kinds of work in one

location, taking advantage of geographically fed synergism – as in Silicon Valley (“Clusters and the New

examples.  When software engineers create ways to link telecommunications and computing networks,

they also upend established ways of thinking about and protecting privacy.  Software engineering

researche rs at Rensselaer recogn ize this, and th us could p lan to addre ss the need  to re-theorize  basic

cultural and legal categories as part of their research project.  Researchers involved in distance learning

initiatives provide another example, by working to optimize IT solutions to dispersed student populations

while exploring the (possibly negative) effects distance learning can have on pedagogy, individual

learning and university culture.  Rese archers involved in distance learning cou ld also extend their inquiry

to address the ways remote interaction could be used to help globalize research and education at

Rensselaer – by bringing the problems of distant locations into classrooms on the Troy campus.  Distance

learning initiatives c ould then b ecome a w ay to explo re what glob alization, in fa ct, is – discover ing, in

process where stan dardized approac hes to technology transfer w ork, and where they d on't.  

Renssela er can set the  agenda for IT re search thro ugh interdisc iplinarity.  Es pecially imp ortant is

an em phasis on sch olarship  that a ddre sses  fund amen tal qu estio ns.  T he ch allen ge is to  turn  IT

interdiscipl inar ity at  Rensselaer in to someth ing mo re than a m eans  to ensure  effic ient  implemen tatio n.  IT

interdisciplinarity is a way to con tinually generates new resea rch questions, while solving problem s.  This

approach can be referred to as a network approach.  Technological innovation itself can be conceived as

one node on the network, that acquires value because of other nodes on the network.  Exploration of

fundamental questions – about materials or social needs, for example – becomes a crucial part of the

innovation process, as do es effort to discover new qu estions created by an inn ovation's impact. 

Interdisciplinarity thus becomes part of a feedback loop.  The goal of discovering and exploring the

fundamental questions raised by IT drives the desire for interdisciplinarity.  Interdisciplinarity becomes a

means to discover, explore, and continually revise fundamental questions.5  

This approach could be a way to balance Rensselaer's commitment to innovative application of

technology with a commitment to basic research.  It could also establish a high standard for  IT research

and ed ucation al progra ms – by  setting an  agenda  that bui lds in aw arenes s that the  extraor dinary  change

associated with IT is not only tec hnical, but also social and co nceptual.  

Full development of such  an approach w ould require investment.  Rese archers in software

engineering, for example, would need to be able to hire a social scientist who can work with them on

privacy issues and security policy.  Networking researchers would need to hire a social scientist who can

explore the social implications of rapid scaling and system complexification, including the implications

for transnational law.  Artists could provide important visualizations of what interlocking global systems

look like.  The key  to strategic use o f such investm ent will be o rganizationa l.  Research  collaboratio ns in

IT need to be clustered so that people and ideas can flow between as well as within them.  A social

scientist able  to work on p rivacy issues m ay well also  be able to co ntribute to res earch on s calable

(possibly global) information infrastructures -- or at least be able to help networking researchers find the

interdisciplinary expertise they need.6   
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Economics of C ompetition,” Harvard Business Review Nov/Dec 199 8).

7In an earlier version of the report, "design" was suggested as a an umbrella for all IT research at

Renssela er.  Feedback from IT facu lty pointed to  many pro blems with  this.  An alterna tive umbrella

might still be considered.  "Design" was suggested as a possible umbrella for a number of reasons:

Design, of course, has a rich history at Rensselaer.  More conceptually, “design” can be related to many

different disc iplines and  ways of re search.  To  design is to “plan  the form and  structure of.”   Designing is

therefore carried out in many fields – scientific, technological and social.  One designs machines and

buildings, but also organizations and ways of learning.  Life, too, can be conceived as designed – whether

through the design of drugs or through the design of techniques for understanding genetic processes or the

formation o f interstellar orga nic compo unds.  Inform ation itself can  even be con ceived as de signed – in

ways that can both encourage and discourage its utility.  See, for example, the collection of articles edited

by Robert Jacobson titled Information Design (MIT Press, 1998) – which describes information design as

the newest of the des ign disciplines – and one w ith particularly significant implications for both pro ducers

and users.  
 
8 In her inaugural speech, President Jackson recognized the unquestioned relevance of IT to all field of

human en deavor.  She als o, howe ver,  insisted tha t we face choices of w here to invest a nd how  much to

invest for leadership.  

The survey we conducted for this report suggests that three research clusters are already emerging

at Rensse laer:  IT and Infras tructure; IT an d Know ledge; IT and th e Life Sciences .  These clu sters could

serve as umbrellas for all IT research teams now constituted, and also encourage new collaboration in key

areas.  IT and the Life Sciences, for example, would include the Biotechnology research team.  It also

could include a research team for Origins of Life, and for the Environment – drawing existing research

activity at Rensselaer into IT, in ways that could be mutually beneficial.  Links between research teams

could also be cultivated.  A recent report from the School of Science titled "The Future of Science at

Rensselaer," for example, points out that "biotechnology will become increasingly important in the

environmental area, where a key application is to genetic engineering of microorganisms for

biodegrada tion of dispe rsed conta minants in so ils or sedimen ts.  This app roach to rem ediation is

particularly promising in circumstances where actual recovery of contaminants is impossible or

impractical."7   [See Appendix C for a comparative view of IT at Rensselaer currently, of the proposed

cluster-structure, and of the w ay NSF has organized  its IT initiatives.]

Clustering IT research at Rensselaer would fuel interdisciplinarity.  It could also streamline

efforts to seek e xternal fun ding, while e mphasizin g substantive foci.8  Rensselaer needs an organizational

model that can be easily presented to prospective students, funders and collaborators.  Indeed, the

structure ne eds to be me morable fo r IT researche rs and students who  work with in it.  The cur rent,

intensively distributed model does not accomplish this.  It also may be necessary to reorganize some

research te ams so that th ey are interd isciplinary fro m the outset.   In the interviews  we cond ucted for th is

report, it became quite clear that it does not work to add on interdisciplinarity after a project is already

formulated .  If a "technical co mponen t" or a "social c ompone nt" is importan t, relevant resea rchers nee d to

be involved from the outset.  Otherwise, they continue to feel and act like an appendage rather than as

part of the project's core.  

To encourage interdisciplinarity in research project formulation, it must become easier for

researchers to learn about other's work and interests – particularly in Schools other than their own.  The

new colloquium series and IT research paper web site will be very helpful.  It also may be useful to have a

standardized format for co llating substantive descriptions of all IT faculty.  [See Appen dix D for a

suggested data collection format, that cou ld be emailed to all IT faculty.]
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9For  and  exc ellent  review  of th e IT  under grad uate pr ogram a t Re nsselaer se e Da vid  Spo oner's  arti cle  titl ed: "A

Bac hel or o f Sci enc e in  Info rmation T ech nolog y: An In terdis cip linary Ap pro ach ." 

IT at Rensse laer needs  to develop the  interdisciplin ary aspec ts of each res earch pro ject,

discovering, in process, how  each project addresse s fundamental question s as well as IT applications. 

Accomplishing this can propel Rensselaer to a leadership position in IT research.  It also can help orient

education programs, particularly at the graduate level.  The proposed Ph.D. and Masters programs in IT at

Rensselaer do not have core courses, standardized exams or clear specifications for theses and

dissertations.  In some ways, the open-endedness of these programs is exciting.  The structure is in place

to make these  degrees fully in terdisciplina ry.  But som e substantive  focus seem s imperative, if on ly to

encourage students to learn  about a given substantive area through the len s of different disciplines. 

Students could focus on IT and the Life Sciences and be reasonably expected to learn a range of

computatio nal, enginee ring, biological an d ethical approaches .  Students can  not take on IT as  a whole

and have time to acquire bo th depth and scope  of perspective.  

A research  cluster structu re could also benefit un dergraduate  programs.  C urrently, the  majority

of undergraduate students choose either Management Information Systems or Communications and

Networks as their application area.  This is, in part, because of the difficulty of exposing students to the

now quite long list of possibilities.  A long list of possible application areas is probably beneficial.  But

clustering w ould make it ea sier to presen t them.  Cluste ring the unde rgraduate ap plication are as could

also provide a structure for evaluation an d oversight of the content of these area s.  

Like graduate stu dents, und ergraduate stu dents need  to have enou gh of a substa ntive focus to

allow a truly interdisciplinary approach.  The application areas provide this focus.  Ideally, however, each

student would have the opportunity to work with specialists from different disciplines whose research

crosses over into their application area .  For this to happen, cross-o vers would have to be mu ch more

visible.  

Undergraduate IT students need to learn how technology, conventionally conceived, works.  They

also need to  learn how  technology  works in a br oader sen se, within n etworks of var ious kinds – te chnical,

social, commercial and conceptual.  IT undergraduates therefore need to become adept translators –

between  disciplines a s well as be tween me diums.  Just a s translating the  three dimen sionality of th e Earth

into a two dimensional map for GIS applications requires certain skills, so does translation of technical

knowledge into legal or policy idioms.  H&SS core courses for IT undergraduate now emphasize such

translation skills.  T he next step  is to create op portunities fo r students to u se these skills w ithin

interdisciplinary research collaboration.9  

Linking IT educational programs to IT research should be a key goal at Rensselaer.  To do this,

IT initiative s will ha ve to reco gnize an d supp ort the multiple ro les IT faculty nee d to play : as inno vative

teachers and curriculum developers; as interdisciplinary research collaborators; as researchers at the

cutting edge of their own disciplines; and as public intellectuals prepared to participate in debate and

planning beyond the university.  The challenge is to develop an administrative structure that enables

faculty to play all of these roles simultaneously.  Renssela er could the n provide ad ministrative lead ership

for the university of the 21st century – fin ding ways  to work arou nd tradition al tendenc ies to turn fac ulty

into either teachers or researchers; public intellectuals or scholars, etc.  [See Appendix E  for a preliminary

description of alternative administrative models fo r IT at Rensselaer.]

Creating an environment that supports the breadth of activity associated with IT is also important

for another reason.  IT is a competitive field.  It is thus important that Rensselaer create an environment
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10See the recent (September 24, 1999) article in the Chronicle of Higher Education by Robin Wilson titled

"Computer Scien tists Flee Academe for Industry's Greener Pastures"

<http://www.chronicle.com/free/v46/i05/05a01601.htm>

11Jim Nap olitano  has already su ggested  a possib le proje ct of this so rt -- an IT/Sp ace pro ject at T roy's junio r museu m. 

Another possibility is an oral history of IT project, focused on contemporary IT innovations  – furthering the project

started b y the Ce nter for th e Histo ry of Com putin g at the C harles B abbage In stitute.  

12(“The  Next Inform ation R evolu tion,” p 47-58 , Forbes ASAP, August 2 4, 199 8.)

that is sufficiently vital to offset offers from other universities and corporations – where salaries can be

quite high.10  

Sustaining the intellectual vitality of IT at Rensselaer is, of course, the overall goal.  Accelerating

the interdisciplinarity of IT can contribute  to this, as can focus on bo th basic and applied rese arch. 

Integrating research and educational programs is also important.  So is outreach beyond the university,

through participation in efforts to build "IT literacy" among the general public.11  

IT faculty at Rensselaer are well-positioned to take on these varied challenges.  The key, perhaps,

can be drawn from the metaphor of a network.  Networks have value because of their scope, but also

because of the way critical mass builds within them.  Networks thrive on diversity, by providing

structures th at link distinctly d ifferent nod es.  Organizin g university research and e ducationa l programs in

terms of networks wo uld, of course, itself require radical inno vation.  But this is the challenge of IT. 

Innovation is crucial – of technology, of concepts, and of new organizational forms.

One way to highlight this approach is to ask: how the “I” of IT can be grown?  In other words,

how can we facilitate innovation of the concepts, organizational structures and interactive modalities

(between humans, and between humans and machines) needed to ensure that the technical innovations of

IT become maximally productive and socially beneficial?  Management guru Peter Drucker hints at the

poss ible  scop e of these  question s in h is argument that the  revolution tha t still  need s to ta ke pla ce is  the “I”

part of “IT.”  

In other words, the nex t stage of the Inform ation Revo lution will be  driven by the  conceptu al,

rather than th e technica l part of wh at “IT” stands fo r.  In Drucker’s w ords, “It is not a revolu tion in

technology, machinery, techniques, software or speed.  It is a revolution in CONCEPTS.” Rather than

focusing on  operationa l tasks (using com puters to aggrega te data that allo ws a scho ol building to b e built

at a fraction of previous costs, for example), the challenge now is to focus on what information means,

and what its purpose is (using IT to decide if a school building should be built at all, where, with what

connections to the outside world, using certain spatial arrangements to encourage certain organizational

dynamics – like collaboration between teachers, for example).  The work, then, is in understanding the

world in which information creates value – at both macro and micro levels. And in understanding the

complex implications of an y initiative (whether building a schoo l in Troy, a factory in Indonesia, o r a

hospital in Siberia). Technology is a c rucial part of the equation, bu t only one variable.  

Drucker ma kes many argu ments wo rthy of critiqu e -- about the  future of un dergraduate

education, for example.  But his arguments about the importance of needing new concepts and fine-tuned

understanding of the trends in which we all work deserve attention.  In sum, Drucker argues that we need

people educated to think well about how technology, culture, social organization, politics and economics

work together -- sometimes synergistically, sometimes at odds.  Because it is in the collision of all these

things that change occurs, and we have an opportunity to make a difference.12



9

APPEN DIX A: 

THE IT RESEARCH ARENA 

Although  an ex haustive  review of  IT research is not po ssib le, w e pro vide a  sche matic overview  of IT

research carried out at government agencies, universities, and private institutions, and a summary of

interviews conducted at the National Science Foundation.  The schematic overview includes an outline of

recurrent re search do mains, key qu estions raise d, and pro minent institu tions and in dividuals w orking to

answer these questions. The NSF interviews address research from programs in the Directorate for

Computer, Information Scienc es and Engineering (CISE).

1. Schematic overview
Topic Questions Sources

Networks: Scaling With billions of processors, how can networks be

developed to balance system complexity and

human con trol?

How to cope with increasing traffic volumes on

networks? “load-balancing, redundant

components, and higher switchin g capacity” 

How to measure and account for internet traffic?

How are companies going to face the challenges of

developing their network infrastructures to meet

the increasing demands of e-commerce services? 

NSF, CISE Directorate, Networking Research Division,

Program on Advanced Networking Infrastructure and

Research (Karen Sollins)

http://www.cise.nsf.gov/anir/index.html

NSF, CISE D irectorate, Special Projects in Networking,

Division of Networking and Communications Research and

Infrastructure (Darleen Fisher)

http://www.cise.nsf.gov/anir/index.html

http://www.cisco.com/warp/public/784/packet/july99/1.html

, article written by David Passmore, Research Director and

founder of NetR eference, Inc. (www .netreference.com), a

network architecture consulting firm that developed the first

Web-based reference architecture service for networks.

Passmore was formerly a vice president with GartnerGroup

and a partner w ith Ernst &  Young. H e writes a month ly

column on enterprise networking for Business

Commun ications Review. 

Networks: S ecurity

and Privacy

How can increasingly complicated networks be

manageable by users, and afford security and

privacy?

See NSF refs above (Karen Sollins, CISE, Netw orking)

http://www.oecd.org/dsti/sti/it/secur/act/privnote.htm,

“Among the conclusion s of the OECD C onference

‘Dismantling the Barriers to Global Electronic Commerce’

held in Turku, Finlan d, on 19-21 N ovember 1997, was that

privacy protection is a critical element of consumer and user

trust in the online environment and a sine q ua non condition

for the development of electron ic commerce.”

See the OECD  report sponsored by its Directorate for

Science, Technology, and Industry, Committee for

Informatio n, Co mpute r, and  Comm unica tions P olicy:

“Privacy Protection in a Global Networked Society” 

http://www.oecd.org/dsti/sti/it/secur/prod/reg98-5final.pdf

The OECD also has published “guidelines for cryptography

policy.” See

http://www .oecd.org/dsti/sti/it/secu r/prod/crypto2.htm

Center for Democracy and Technology

http://www.cdt.org/index.html

Companies have developed strategies to ensure security of

business informatio n by developing “ Virtual Private

Networks.” S ee Checkpoin t Software Techn ologies Ltd. 

http://www.checkpoint.com/products/vpn1/vpnwp.html

A prominent source for information on privacy in digital

environments is the

Electronic Privacy Information Center

http://www.epic.org/
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Networks: “Last mile” What hardware and standards will be used to link

the vast bandwidth of the internet to homes? (NSF)

What system will be used to integrate data, voice

and video prod ucts enabling cu stomers to migrate

data networks to a single integrated data, voice and

video network? 

See NSF refs above (Karen Sollins, CISE, Netw orking)

Companies dedicated to this problem have emerged.  For

example, see Last Mile Networks,

http://www.halcyon.com/routers/

And Internet F iber, Inc., http://www .interfiber.com/top.htm

Cisco Systems is one major supplier for these integrated

internet systems:

http://www.cisco.com/warp/public/146/1842.html

Networks: Lon gevity How can designers prevent date-related computer

problems, or cope with legacy date-related

computer problems?

How can networks be designed  for evolution? 

How can n etworks be design ed to perform well

over time? Y2K is the exemplar. One cannot

assume “flag day,” w hich was an  exact moment in

the late 70s or early 80s when all networks moved

from different protocols to TCP/IP.  Networks are

too complex and large for such a well defined

transition.

See NSF refs above (Karen Sollins, CISE, Netw orking)

According to Sollins, most developments in industry are

short term and have not yet picked up on this important

issue in network research.  In addition, few network scholars

are interested in staying in universities to work on questions

such as these.  

See NYTimes July 19, 19 99 article “Beyond 200 0: Further

Troubles Lurk in the Future of Compu ting” by Sara

Robinson

Networks: C ommunity

networks

How can networks be configured to support

locally-based, locally-driven communication and

information systems that enhance community and

enrich lives? 

Association for Community Networking

Http://www.afcn.net

Seattle Commu nity Network is on e of the most well

developed.  It’s web page is a valuable resource.

http://www.scn.org/

Networks How can networks be expand ed to include not just

computers but also cell phones, pagers and other

digital technologies?

Hewlett Packard

http://www.hp.com

http://www.hp.com/e-services/technology/espeak1.html

E-commerce How can companies put new  Internet business

ideas into action by translating them into software

code?

How can electronic bazaars be developed that can

allow for transactions between thousands of

independent buyers and sellers, wh o may have had

no prior contact and want to do business on a

single, one-time basis? 

Hewlett Packard

http://www.hp.com

Project 2000, directed by professors Donna Hoffman and

Tom Novak, was fou nded in 1 994 at the O wen Grad uate

School of Management, Vanderbilt University, to study the

marketing implications of commercializing the World Wide

Web. In the years since, this pioneering scholarly effort has

emerged as one of the premiere

research centers in  the world for th e study of Electronic

Commerce.

http://ecommerce.vanderbilt.edu/

E-commerce:

Logistics

How can e-commerce be applied to make

inventory tracking an d delivery more efficient?

To what extent do existing standards for

information interchange (e.g., EDI) encourage or

restrict strategic interfacing? How are ad hoc

formats for information exchange managed over

time?

Many compan ies specialize in inventory trackin g. e.g., 

IntelliTrans

http://www.intellitrans.com/index.html

Advancing Data Resources, Inc.

http://www .teamadr.com/transp or.htm

See also the June 1999  issue of the magazine Electronic
Commerce World, with a special focus on logistics, and

discusses transitions between EDI and less rigid forms of

EC.

E-commerce: Digital

cash, Network

Payment

What are the economic and social implications of

the emergence of private mon ies that will

increasingly compete with government-issued

currencies?

What systems can/should be developed to ensu re

the safety of monetary transactions over the

Internet? 

With increasing ability of consumers to transfer

money digitally, how will existing interbank

computer networks be reconfigured?

See the Electro nic Freedom  Found ation’s resource pag e, 

http:// www .eff.org/p ub/P rivacy/D igital_ money/

See InterTrader for a review of existing technologies,

http://www.intertrader.com/library/DigitalMoneyOnline/dm

o/dmo.htm

See Hal Varian’s web page for a listing of relevant resources

on digital cash, network payment, and online banking

http://www.sims.berkeley.edu/resources/infoecon/Commerc

e.html#cash
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The Financial Issues Working Group of the Eu ropean

Commission prepared a report on Electronic Money in the

United S tates, 

http://www.ispo.cec.be/infosoc/eleccom/elecmoney.html

 

E-commerce “Will the European Union's new privacy laws

force your web site to change the way it operates?

Will export con trols on cryptographic secu rity

stifle the growth of American information

industries? How can we ensure that an online

contract is binding no matter where the buyer

resides, be it Georgia the state or the country? Can

cyber-pirates be kept in check without sacrificing

the free flow of information? W hen an electron ic

payment system goes awry, who bears the loss?

Do American  policies ensure global c ompetition in

the provision of telecommu nication services? W ill

premature technological standards lock in outdated

technology?” 

Berkeley Center for Law and Technology Conference on

Global Electronic Commerce,

http://www.sims.berkeley.edu/BCLT/ecom/descr.html

Visualization How can general, extensible methods be

developed to enable understanding of very large

(multi-gigabyte to terabyte) data sets from

simulations, experiments, and data collections

from the natural and social world? 

How can visualization be used as a tool for

assistin g softw are robu stness  and u sability?

NSF, program on Large Scientific and Software D ata Set

Visualization,

http://www .nsf.gov/pubs/199 9/nsf991 05/nsf99 105.htm

The Graphics an d Visualization  Center, found ed in 199 1, is

one of 24 National Science Foundation Science and

Technology Centers created to pursue foundational

interdisciplinary research. The primary goals of our Center

are to build a stronger scientific foundation for computer

graphics and scientific visualization and to help create the

basic framework for future interactive graphical

environments.  

http://www.cs.brown.edu /stc/

Five universities comprise the center: Brown, Caltech,

Cornell, UNC, U tah

See als o Indian a Uni versity’s C enter fo r Innovat ive

Computer Applications, which  “focuses on scientific and

artistic visualization, high-end computing, and other special

applications.” 

http://www.cica.indiana.edu/

Software Engineering What are the emerging challenges and

opportunities in requirements engineering,

software process models, specification and

verification, software reliability engineering,

software architectures, component-based software

engineering, generic programming and software

reuse, and software reengineering?

ESEC/FSE 99 Joint 7th European Software Engineering

Conference (ESEC ) and 7th AC M SIGSOFT International

Symposium on the Foundations of Software Engineering

(FSE-7),

http://www.cert.fr/anglais/dprs/esec99.html

Software Engineering “Commonly perceived as providing the advanced

functions through which we communicate and

transform information, software engineering must

also address another tier of issues to meet the

challenges of the third millennium”:

How can software development expand beyond

providing new , advanced fun ctions in a timely

fashion?  How c an it address “ the largely

intangible qualities with which such  functions are

provided?”  How can software engineering address

key requ iremen ts such  as usa bility, d epend ability,

interoperability and affordability such that IT is 

deployed throughout the world to th e benefit of

all?

The 22nd International Conference on Software Engineering,

http://www.ul.ie/~icse2000/

Software Engineering What challenges must be overcome in the areas of

high speed computing, heterogeneous compu ting,

web-based meta-computing, computational

steering and remote collaboration on high

NSF program on A dvanced Computational Research, see

the “programs” link at this address

http://www.cise.nsf.gov/acir/index.html
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performance computing applications? 

Software Engineering:

IT Databases

What new software techniques are being

developed to enable e fficient filtering of large data

sets?

How can assumptions built into browsers be better

understood and mad e more explicit to users?

NSF program on C omputation and Social Systems, Division

of Information and Intelligent System s, CISE Directorate

See the “programs” link at this address

http://www.cise.nsf.gov/iis/index.html

Economics:

Intellectual property

How will publishers’ and users’ rights be balanced

in electronic media? What are the implications of

Article 2B of the Universal Commercial Code, the

“Digital Millenium Copyright Act”?

University of New South W ales Law Journal: Information

Transactions under UC C Article 2B: the ascendancy of

freedom of contract in the digital millennium?

http://www.law.unsw.edu.au/unswlj/ecommerce/evans.html

The Digital Fu ture Coalition (D FC) is committed  to

preserving the balance between the rights of owners of

intellectual property and the traditional use privileges of the

public. 

http://www.dfc.org/issues/graphic/2281/2281.html

See also Hal Varian ’s collection of web resou rces, 

http://www.sims.berkeley.edu/resources/infoecon/Intellectua

l_Property.html

Economics:

Occupations

What is the future of the IT labor market? See Information Techn ology for the Twenty-First C entury:  

A Bold Investment in America's Future Social, Economic,

and Workforce Implications of Information Technology and

Information Technology Workforce Development

http://www.ccic.gov/pubs/it2-ip/social.html

Economics: Pricing What is an efficient and fair means for pricing

resources in internet usage?

Workshop on Internet Economics, hosted at MIT March 9-

10 1995

http://rpcp.mit.edu/Workshops/cfp.html

See also, resources listed at

http://www.sims.berkeley.edu/resources/infoecon/Pricing.ht

ml

Economics:

Productivity

Wh at are th e effects of IT o n cost,  flexibilit y,

quality in manufacturing enterprises? 

CRITO, NSF/Private Sector Initiative's Center for Research

on Information Technology and Organizations

http://www.crito.uci.edu/

IT implications:

Medicine

How can medical IT systems be developed beyond

current efforts to streamline health care

administration?  How can IT systems be developed

to disseminate medical knowledge?

See the Presidents IT Advisory Committee report, brief

section on health care

http://www .ccic.gov/ac/report/section_1 .html#1.4

See the Markle Foun dation’s research on IT for Better

Health,

http://www.markle.org/programs/ibh/index.html

Health Information Technology Institute of Mitretek

Systems, a nonprofit 501(c)(3) information technology and

environmental management organization. Provides

“technology solutions to ensure quality health care. Mitretek

serves the public by helpin g clients use techn ology to

improve efficiency and add  capability. Consistent w ith

Mitretek’s goal of providing technological solutions, HITI

believes that

 information technology provides the backbone to support

healthcare delivery systems. 

http://hitiweb.mitretek.org/

IT implications: Policy Where and h ow will public interest be represented

as new IT systems are designed and disseminated,

and IT policy is developed?

How can interactive media foster a rich culture of

public awareness, involvement, and political

participation? 

How can the “digital divide” be closed?

Markle Found ation

http://www.markle.org/programs/pns/index.html

A longer version of a paper published in Science magazine

on “Bridging the D igital Divide” by Thomas Novak

(Associate Professor of Management and Co-Director of

Project 2000 – see e-commerce above – at the Owen

Gradu ate Sch ool of M anagem ent, V ande rbilt U niversi ty)

and Donna Hoffman (co-directs Project 2000  and is an

Associate Professor o f Managemen t at the Owen  Graduate



13

Scho ol of M anagem ent at V ande rbilt U niversi ty)

http://ecommerce.vanderbilt.edu/papers/race/science.html

IT implications:

Learning 

How can learning be supported in on-line

environments, in real-time?

How can existing collaboration be carried out

more flexibly? 

How can group/collaboration tools be developed

to support organizational learning and extend

organ ization al memo ry?

Application: A collaboratory is a distributed research center

in which scientists in several locations are able to work

together with the assistance of communication and

collaboration technologies – University of Michigan

http://www.si.umich.edu/research/

Columbia University’s SILO project (Spatial Interfaces for

Learning On-line) investigates three-dimensional

multimedia environments for networked educational

experiences:

http://www.arch.columbia.edu/DDL/research/SILO/

Source: Research Program on Com munications Policy, Center

for  Tec hn olo gy,  Po lic y, an d In du str ial  De velo pme nt,  MIT

http://rpcp.mit.edu/index.html

Source: Journal of Electronic Publishing http://www.press.umich.edu/jep/  --- see vol. 3

Source: UC Berkeley pages organized by Hal Varian http://www.sims.berkeley.edu/resources/infoecon/

Source: Association for Community Networking http://www.afcn.net

Source: U Mich igan, School of Information Science http://www.si.umich.edu/research/

Source: National Coordination O ffice for Computing,

Information, and Communications

http:// www .ccic.go v/

So urc e: S oci al In for mat ics  at IU htt p:/ /w ww -sli s.l ib. ind ian a.e du /SI/

Source: Berkeley Center for Law and Technology http://www.sims.berkeley.edu/BCLT/ecom/descr.html

Source: DARPA Information Science and Technology Study Group

Source: NYTimes Technology section daily, Circuits section Thursday

Source: Ex ecutive Branch  Reports PITAC: President’s IT Advisory Committee

IT2: Information Technology for the 21st Century

Source: NSF http://www.nsf.gov

CISE: Computation and S ocial Systems, Visualization, Networks

SBER: S ocietal Dimensions of Engineering, Science, and Tech nology

Source: CRITO, NSF /Private Sector Initiative's Center for

Research on Information Technology and Organizations

http://www.crito.uci.edu/ 

Source: Hewlett Packard http://www.hp.com

Source: Markle Foun dation http://www.markle.org/programs/pns/index.html

Source: Cisco http://www .cisco.com/warp/pu blic/784/packet/
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APPEN DIX B: 

IT AT OT HER U NIVER SITIES 

A comprehensive survey of IT at other universities was not possible for this report.  Instead, we provide

three different kinds of data.   In the first subsection below we provide a (partial) schematic overview of

IT initiatives at other universities.  In the second subsection we include summaries of interviews with key

actors at three institutions with important IT initiatives.  In the third subsection we list questions that can

direct further comparative inquiry. 

1. Schematic overview

Degree -offering Information Technology (IT ) and Informatics De partments, Schools, a nd

Programs

Departments

Ohio State U niversity

- Compu ter and Inform ation Scienc e dept.

- Degrees: BS, MS, & Ph.D.

-  http://www.cis.ohiostate.edu/

Rochester Institute of Technology (NY)

- Department of IT

- Degrees: BS & MS

- 25 full-time fa culty

-  http://www.it.rit.edu/

Univer sity of P ittsburgh

- Department of Information Science and Telecommunications

- School of Information Sciences

- Degrees: BS, MS, Ph.D.

- Faculty: from within school/department

-  http://www2.sis.pitt.edu/

Schools & Programs

Carnegie M ellon Unive rsity

- Information & Decision Systems program

- Social & Decision Sciences dept., within College of Humanities & Social Sciences

- Degrees: BS, Ph.D.

- Faculty:  H. J. Heinz III School of Public Policy and Management, the Department of

Engineerin g and Public  Policy, the Sta tistics Depa rtment, and  the History  Departme nt.

-  http://sds.hss.cmu.edu/

- Institute for eCommerce

- Degrees: MSEC (Master of Science in Electronic Commerce)

- Faculty: CS, Industrial Administration, Public Policy and Management

- 12 month program (1/3 foreign student population)

 http://www.ecom.cmu.edu
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George Mason U. (Virginia)

- School of Information Technology & Engineering (IT&E)

- Degrees: Ph.D. in IT&E, MS & BS in Comp.Sci., Engineering, Management, etc.

-  http://ite.gmu.edu/   

Indiana University, Bloomington

- School of Informatics: “A Proposed New School of the Art, Science, and Human Dimensions of

Information at Indiana University.” (Planned for Fall 2000)

- Proposed degree(s): BS, minor, MS

- Specialized MS degrees: Health Informatics, Bioinformatics, Chemical Informatics, and Human

Computer Interaction

-  http://informatics.indiana.edu/  (Center for  SI:  http://www slis.lib.indian a.edu/CSI/)

Massachusetts Institu te of Technolo gy

– Center for eBusiness@MIT (Electronic Commerce & Marketing program)

– within M IT Sloan Schoo l of Mana gement 

– Degrees: MBA & Executive Education 

–  http://ecommerce.mit.edu

Penn State U niversity

– Schoo l of Inform ation Sci ences a nd Tec hnology

– Degrees: AS, BS, Certificates, minor, MS & Ph.D. coming soon

– On-line & Distance Education courses

– Faculty: Business Administration, Communication, Engineering, Education, Sciences, etc.

– Full-time Faculty: appear to only have 3.  They are listed as (x) Professors of Information

Science and Technology 

–  http://www.psu.edu/dept/IST/ 

RPI

– IT Program 

– Degrees: BS

– Faculty: from all 5 schools  

–  http://www.rpi.edu/IT/

Syracuse U niversity

– School of Information Studies

– Degrees: BS, MS, P h.D. 

– Faculty / Foci: information systems, linguistics, computer science, library science, business

management, management information systems, telecommunications and communication

–  http://istweb.syr.edu/

Texas A& M Un iversity-Corp us Christi

– Computer and Information Science

– Degrees: BS & MS

–  http://www.sci.tamucc.edu/cs/

University of Arizona

– School of Information Resources & Library Science

– Degrees: MA

–  http://timon.sir.arizona.edu/
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University of California, Berkeley

– School of Information Management and Systems 

– Degrees: MS & Ph.D.

– Faculty: All within School

–  http://www.sims.berkeley.edu/

University of California, Irvine

– Computing, Organiza tions, Policy, and Society (C ORPS) 

– Dept.: Information and Computer Science

– Degrees: BS, MS, Ph.D.

– “The internationally-known CORPS program examines computerization as a social and

technical process.”

–  http://ww w.ics.uci.e du/CO RPS/

University of Michigan

– School of Information

– Degrees: MS & Ph.D.

– Faculty: behavioral sciences, the organizational sciences, and the computer sciences

– “Our human-centered approach to teaching and learning stresses this collateral learning

between techn ologists, end-users, educators, an d others.”

–  http://www.si.umich.edu/

University o f Missou ri – Columb ia

– School of Information Science and Learning Technologies (Within College of Education)

– Degrees: MA, MEd, EdS, Ph.D.

– “improvement of learning, information organization and retrieval, and human performance

through the invention, innovative application, and dissemination of new technologies and

processes.”

–  http://ww w.coe.m issouri.edu /~sislt/

University of Oregon

– Computer & Information Science

– Degrees: BS, MS, Ph.D.

–  http://www.cs.uoregon.edu/

University o f Pennsylva nia

– Executive Masters in Technology Management (EMTM)

– technical, business and economic courses

– Professo rs: from Eco nomics, E ngineering, & M anagemen t.

–  http://www.seas.upenn.edu/profprog/emtm/index.html

University of Southern Ca lifornia (Marshall School of B usiness) 

– Information  & Operatio ns Man agement D ept.

– Degrees: BS, MBA, Ph.D.

–  http://www.marshall.usc.edu/iom/programs/bs/index.html 
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Selected Non-U.S. Pr ograms

Niagara College of Applied Arts and Technology (Canada)

– Communications and Information Technology Division

– Compu ter, Enginee ring, & Design f oci.

– Post-secondary and post-graduate programs

–  http://www.technology.niagarac.on.ca/

University of Brighton (UK)

– Faculty of IT Program

– “research and consultancy activity together with innovative postgraduate courses”

– Schools of computing and mathematical sciences & information     management

–  http://w ww.it .bton.a c.uk/

University of Edinburgh (UK)

– Division of Informatics

– Undergraduate & Postgraduate degrees/courses

–  http://w ww.in formatic s.ed.ac .uk/

Vancouver, BC

– Information Technology Professional Program

– Degree: credentials & certificates

– http://itp.bcit.bc.ca/

Selected Researc h Centers, Extension Programs, & C ontinuing Education Programs

The B rown  Mackie  College , Kans as (Business tr aining)

– Information Technology for Business

– “combines intensive computer training with business emphasis to deliver  a well-rounded

education approp riate for the corporate wo rld.”

–  http://www.bmcaec.com/

Califo rnia Institu te of Technolo gy

– Center for Advanced Computing Research

– “dedic ated to th e pursu it of excellence  in the fie ld of high -perfor mance  compu ting,

communication, and  data engineering.”

–  http://www.ccsf.caltech.edu/

California State University, Long Beach

– Center for Information Systems Technologies

–  http://ww w.csulb. edu/~cist/

Carnegie M ellon Unive rsity

– Arts M anagement and  Techn ology

– Mission: “to investigate existing and emerging information and communication technology, and

to stimulate thinking about the practical application  of this technology for arts managers.”

–  http://ww w.artsnet.o rg/camt/
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Columb ia University

– Advanced Information T echnology Ma nagement Program (continu ing ed.)

–   http://www.ce.columbia.edu/aitm/

Georgia Tech

– Cen ter for M anufac turing Info rmation  Techn ology

– “established to provide Georgia manufacturers with information and assistance in the

application of compu ter-based solutions to manu facturing problems.”

–  http://cmit.edi.gatech.edu/

Indiana University, Bloomington

– Center for Social Informatics

– “The C enter fo r Social Informatic s is dedicated to  suppo rt resear ch into informa tion tech nology

and social change...”

–  http://w wwslis. lib.india na.e du/C SI/

Northern  Illinois University

– Business Information Technology Transfer Center

–  http://sylk.cob.niu.edu:8588/

Oregon G raduate Institute

– Center for Human-Computer Communication

– resea rch cen ter with in the D epartment of C omputer Scienc e and E ngineer ing.

– Faculty: c omputer sc ientists, psyc hologists, and  linguists

–  http://www.cse.ogi.edu/CHCC/

Penn State U niversity

– Center for Information and Communications Technology Research

– “The goal of the CICTR is to team with industrial partners to generate solutions to current and

future technical challenges in the transmission, storage, transformation, switching and networking

of digital information.”

–  http://cictr.ee.psu.edu/

Stanford U niversity

– Knowled ge Systems Laboratory

– AI research with some students but no apparent degrees

–  http://wwwksl.stanford.edu/

– The Inform ation Tech nology & Soc iety Project 

– “a forum where scholars, students, professionals and corporations explore the history,

sociology, politics, economics an d culture of the digital age.”

–  http://www.stanford.edu/group/itsp/

University of Alabama

– Cen ter for M aterials f or Inform ation T echno logy

– “a multidisciplinary research program  focusing on new ma terials for advanced data storage.”

–  http://ww w.as.ua.e du/mint/
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University of Arizona

– Center for the Management of Information

– w/in College of Bu siness and Public Adm inistration. “The mission of the CM I is to explore

collabo rative concepts  by deve loping, te sting, and  impleme nting too ls and methods  to impro ve

group outcomes.”

–  http://www.cmi.arizona.edu/

  

University o f California , Davis

– Cen ter for Ad vanced  Information Tec hnology

– Mostly Internet-related R&D

–  http://cait.ucdavis.edu/

University of California, Irvine

– Center for Research on Information Technology and Organizations

–  http://www.crito.uci.edu/

– Irvine Research Unit in Softw are

–  http://ww w.ics.uci.e du/IRUS/

University of Massachusetts, Amherst

– Center for Information Technology and Dispute Resolution

– “dedicated  to developin g new tools a nd softwa re, to workin g with others  to experime nt with

and emplo y online res ources effe ctively, and to  supporting re search in ar eas related to  dispute

resolution and the online  Environment.”

–  http://128.1 19.199.2 7/center/de fault.htm

University o f Massac husetts, Low ell

– Center for Advanced Computation and Telecommunications

–  Systems Research, Information Processing Research, Telecommunications and Transportation

Research.

–  http://morse.uml.edu/

University of Michigan

– Center for Information Technology Integration

– Projects: Linux scalability, Secure Video conferencing, Smart Cards, Single Signon,

Addressing and Naming, Secure Packet Vault, M-Pathways Performance Measurement, etc.

–  http://www.citi.umich.edu/

– Collaboratory for R esearch on Electron ic Work

– “Research at CREW focuses on the design of new organizations and the technologies of voice,

data, and video commu nication that make them possible.”

–  http://www.crew.umich.edu/

University o f Missou ri – Columb ia

–  Center for Technology Innovations in Education

–   http://www.ctie.missouri.edu

– Collaboratory in Cognition and Interactive Technologies

–  http://ww w.coe.m issouri.edu /~sislt/research _content. html#ccit
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University o f Pennsylva nia

– Annenberg Pub lic Policy Center 

– Center h as four ongo ing foci: Informatio n and Socie ty, Media  and the D eveloping M ind, Med ia

and the Dialogue of Democracy, Health Communication

–  http://ap pcpen n.org/

University o f Southern C alifornia

– Center for Telecommunications Management

– Mission: “to create and disseminate the understanding of emerging, strategic, and policy issues

facing the global wireline, wireless, cab le, entertainment, information, and  computing industries.”

–  http://www.marshall.usc.edu/ctm/

-- Information Sc iences Institute

–  http://www.isi.edu/

Washin gton Univers ity in St. Louis

– Cen ter for the Applic ation of  Information Tec hnology

– “provider of IT m anagemen t education , technical IT tra ining, applied  IT research, a nd on-site

IT education for businesse s, institutions and government agencies.” (M onsanto, Boeing, etc.)

–  http://ww w.cait.w ustl.edu/ca it/

2. Summary interviews with key actors

(Interviews c onducted by Torin M onahan)

a. Pennsylvania State University: School of Information Science and Technology

Summary of interview with Joe Lambert (8/17/99)

The School of Information Science and Technology at Penn State is department sized and reports to the

provost.  The school currently has 5 faculty who represent a range of disciplines: information systems,

cognitive psychology, compu ter science, and more.  Th ese faculty are housed  within the school and  are

not drawn from other departments.  Lambert explained that a key criterion in hiring these faculty was the

existence of disciplinary ties on campus – in other words, someone with a computer science background

will remain a faculty member of the School of Information S&T but s/he will have colleagues within the

Computer Science department to talk to and associate with.  The “tenure home” remains within the

school, so rewards and evaluations are decided and conducted within the school.  If a faculty member

teaches a course outside of the school, which rarely occurs, they will be compensated for that time by the

department where that course resides.  Since where the money comes from decides the rewards and

evaluations, it is easiest if the money all comes from one source.

The curriculum was established through the university senate.  Various disciplinary strands

helped shape this curriculum: computer science, engineering, management of information systems, and

communications (for the  policy/social dimensions o f Info S&T).  

All students within the school are required to participate in at least one internship or co-op – they

are enc ouraged  to partic ipate in u p to three.  Additi onally , all students mu st meet a  foreign la nguage

requirement.  Lambert explained that given the global economy, how could a school justify the absence of

this requirement?  He added, though, that such a language requirement was not unique to the school but

required for all students at Penn State.  I asked Lambert whether the school had any affiliations with the

Center for Information Communications Technology Research at Penn State.  He replied, none yet but

that the scho ol was w orking to establish  as many inte rdisciplinary  ties as possib le, including w ith this

research center.
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b. Indiana University: Center for Social Informatics

Summary of interview with Rob Kling, Director (8/17/99)

Contrary to previous information, there is no School of Informatics or Social Informatics at Indiana.  The

reasons for this are complicated and involve the fact that in Indiana degree titles must be cleared by the

state commission on higher education before universities can award degrees.  Kling noted that while a

proposal was pending for degrees in Informatics, “Social Informatics” was not as popular with the rest of

the university but would be stressed, by him, for undergraduates anyway.  At the moment there is no

departmental “leader” in the multidisciplinary program emerging; it is in a constant state of flux.  One

major obstacle to such a program becoming interdisciplinary is the perceived threat of competition among

departmen ts over emerging co urses.  In other w ords, depa rtments wo uld prefer to  keep classes w ithin

their realm and thus profit from the revenues generated.

The Center for Social Informatics is housed within the Library and Information Science Dept.  This center

received considerable support from the University’s president who found ways to allocate $1,000,000

from the university for the center’s start-up.  The center also receives a “small budget” of $15,000/yr from

the dean; the center uses this money primarily for guest speakers.  Kling juxtaposed this to UCI’s CRITO

center, which is an offshoot of Computation, Organizations, Policy, and Society, which has received

$100,000 to $200,000/yr from the university to conduct research.  Most importantly, this level and type of

assured income allows CRITO to hire a full-time “Grant’s Manager” to assist faculty in obtaining and

managing outside grants.  Without a significant amount of university committed money, Kling explained,

obtaining university or state approval for programs  or centers is folly.  Emerging programs and c enters

need mon ey in order  to attend co nferences , conduct re search, and keep app rized of deve lopments in  their

field.  Without such money, these programs/centers will find themselves committed, on paper, to doing

something that they cannot achieve in practice.

At the moment, the Center for Social Informatics at Indiana is campus based.  It provides an umbrella for

individual faculty to conduct their own research in diverse areas: IT, new technology media, medical

informatics, etc.  This research is funded through grants outside of the center.  Kling explained that the

center h ad not p ursued  industry links/su pport b ecause  industry was n ot yet w illing to inve st enou gh

money to m ake their involvem ent tolerable .  Industry, he c ontinued , wants to guid e research  significantly

but does not wan t to invest much to support it.  

c. Univers ity of Arizona: Cente r for Manag ement of Information 

Summary of interview with Mark Adkins, Associate Director (8/8/17/99)

Located within the Business college, the Center for Management of Information grew out of the

Management of Information Systems department (MIS) in 1984.  In 1992, the center split off from the

MIS department (I gather, from his tone, the purpose was to attain more autonomy).  Few full-time

faculty con duct resea rch.  Instead, th e center hire s research s cientists for no n-tenure tra ck, renewa ble

contracts.  Still, Adkins explained, the center maintains “partnerships” with other departments: electrical

communication, college of e ducation, commun ications department, etc.  

The state awards the center meager funds each year – enough to fund 3 half-time grad students, for

example.  The rest of the money comes from research contracts with industry and government (mostly the

DOD).  First, researchers draft proposals.  Then, once the proposals are approved and funded, the research

begins.  The beneficiaries of this research are diverse: IBM, Chevron, Boeing, Navy, Air Force, American

Red Cross, and so on.  Adkins stressed that the center’s expertise in “collaborative technology” and

“human communication collaborative concepts” made its work relevant and important for all industries

and government agencies. 
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d. University  of Pennsylvania: E xecutive M asters in Te chnology Ma nagement

Summary of interview with Lyle Ungar, Director (8/26/99)

The Executive Masters in Technology Management (EMTM) is a “program” similar in organizational

structure to RPI’s IT program.  Faculty come from Engineering, Management, and Economics

departments to participate in the program.  The program compensates these faculty with extra money, but

they are no t relieved of any of their ho me departm ental duties,  such as teac hing loads.  F aculty volun tarily

teach an “overload” of courses.  No formal evaluation takes place within the EMTM program; that is,

nothing done there registers for evaluation o r reward considera tions (such as tenure).  Facu lty’s

part icipation, then, l ies completely ou tside  of no rmal  acad emic  organ izationa l structures an d logi cs.  If

students or program administrators don’t care for teaching faculty, they are simply not asked to come

back.  In this sense, Ungar characterized participation in the program as a privilege.  Ungar was not

certain how to encourage interdisciplinarity other than providing a diverse faculty representation for

students.

The EM TM cu rriculum pu rposefully  avoids specia lization.  Instead  it offers studen ts many elec tives to

suit their individual interests.  Ungar stated that the students were “all over the map,” coming from MBA,

CS, Biology, and other fields or backgrounds.  Most students do have in common their professional

orientations (with industry).  U ngar seemed content w ith the state of the program, saying that they w ere

not interested in establishing an undergraduate curriculum.
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3. Questions for further comparative analysis.

a. What is the distribution of disciplines among faculty who participate in IT initiatives at other

universities?  Where does Engineering play a leading role?  Computer Science?  Social Science and

Human ities?  Are there  programs at oth er universities th at are truly inte rdisciplinary , with explic it

mechanisms for encouraging and rewarding contributions from all disciplines?  

b. What are apparent areas of specialization within broad IT initiatives elsewhere?  In other words, what

is the equivalent of our most popular BS second discipline areas, in Management Information Systems,

and Com munication s and Ne tworks?  D o other un iversities conce ntrate their res earch effo rt in certain

areas? 

c. What organizational models are used to administer IT programs at other universities?  What is th e role

of various ad ministrative units  – Departm ents, Schoo ls, Centers, e tc.?  Wha t incentives are  used to

encourage the participation of administrative units, and of individuals within those units? 

d. What organizational models are used to oversee the intellectual content of educational programs at

other universities?  What is th e role of curr iculum com mittees made  up of faculty ?  How a re faculty

appointed to such committees?  What is the role of external boards of advisors?  

e. What courses are required for the various degrees offered?  Do most programs have unique cores? 

What is th e distribution  of courses  from differen t disciplines?   Do most p rograms requ ire students to

select an area for specialization, along the lines of the second discipline requirement in the BS at

Rensselaer?  How do programs balance the need to provide technical education, with the need to provide

students with skills that are more durable than the technology itself.  In other words, how do programs

prepare students for the rapid pace of change associated with IT?  What specific skills – information

filtering techniq ues, pattern  visualization, p roblem iden tification and  analysis, etc . – are emph asized in

other programs, across individual courses?  

f. How d o other un iversities integrate n on-cours e based de gree requirem ents or opp ortunities into  their

educational programs?  Do other programs encourage internships?  Co-ops?  Study abroad?  Something

akin to the Leadership Certificate Program being developed at Rensselaer? 

g. What is the extent to which universities depend on Centers to organize faculty research?  How are such

Centers funded a nd structured – internally; vis-à-vis the University; vis-à-vis other partners?   Are Centers

relied on to organize specific endeavors within a larger enterprise, or do they function more as umbrellas

for organizing diverse endeavors within one frame?  

h. What mechanisms are used at other universities to encourage collaboration, particularly across

disciplines – in both education and research?  Have other universities found it beneficial to organize

interdisciplinary conferences?  Journals?  Professional societies?  

i. How do other universities handle faculty hiring, evaluation, promotion processes and compensation,

especially in multidisciplinary areas such as IT? 

j. What holes are there in the existing configuration of IT initiatives across the United States? 

Internationally?  Where might Rensselaer fit?  
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APPENDIX C: 
ALTERNATIVE ORGANIZATIONAL MODELS 

THE CURRENT MODEL

Two substantive foci: 
Application 
Infrastructure

Four unifying themes: 
Interactivity
Technical
Interdisciplinarity
Entrepreneurial 

Eight categories of research endeavor:
Computer Science and Engineering
Information Processing
Engineering Research & Industrial Applications
Humanities, Art and Social Applications
Management Applications
Educational Applications 
Impact on Commerce

Eleven Research Teams:
Networking
Software Engineering
E-Commerce 
Visualization 
Biotechnology 
Simulation Bases Science and Engineering 
Communications and Optoelectronics 
Human Computer Interaction 
Visualization
Electronic Arts and Entertainment 
Entrepreneurship in IT
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PROPOSED CLUSTER-STRUCTURE

IT and Infrastructure
Networking
Software Engineering
Communications and Optoelectronics
Entrepreneurship in IT

IT and Knowledge
Visualization
Human Computer Interaction
Data Mining
Simulation Based Science and Engineering
Interactive Learning
Electronic Arts and Entertainment

IT and the Life Sciences
Origins of Life
Biotechnology
Environment

NSF ORGANIZATIONAL STRUCTURE 

Software 

IT Education and Workforce

Human-Computer Interface  

Information Management

Advanced Computational Science

Scaleable Information Infrastructure

Social and Economic Implications of IT

Revolutionary Computing 
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APPENDIX D: 
FORMAT FOR COLLECTING DATA ON IT FACULTY 

NAM E: 

RAN K: 

DEPARTMENT:

DISCIPLINE: 

RE SEARC H FO CUS (o ne p arag raph, p lease) : 

INTERDISCIPLINARY ASPECTS OR POTENTIAL:

EXTERNAL FUNDING

CURR ENT: 

PROJE CT  TIT LE: 

SOU RC E: 

COLLABORATORS:

AMOUNT  (OP TIO NAL ): 

ABS TR ACT : 

POT ENTIAL: 

FOC US: 

SOU RC E: 

COLLABO RAT ORS: 

AMOUNT : 

ABS TR ACT : 

PLEASE CHECK IF YOU CONSIDER YOURSELF TO BE WORKING IN THESE SUBSTANTIVE

CAT EGORIES: 

IT and Infrastructure

_____ Networking

_____ Software Engineering

_____ Communications and Optoelectronics

_____ Ent repre neu rship  in IT

_____ Other: ___________________

IT and Knowle dge

_____ Visualization

_____ Human Computer Interaction

_____ Data Mining

_____ Simulation Based Science and Engineering

_____ Interactive Learning

_____ Electronic Arts and Entertainment

_____ Other: ___________________

IT and the Life Sciences

_____ Origi ns o f Life

_____ Biotechno logy

_____ Environment

_____ Other: ___________________

COMM ENTS  ON CAT EGORIES: 
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APPENDIX E: 
ALTERNATIVE ADM INISTRATIVE MODELS 

The future of IT at Rensselaer will be shaped by crucial administrative choices that must be made in the

next few months.  T his appendix desc ribes three administrative models that cou ld be adopted.  The re are

still other options that we haven't addressed.  The three options laid out here are discussed in terms of

both the pros and cons associated with them by people we have interviewed, both at Rensselaer and

elsewhere. 

1. Assimilation of IT into a n existing School 

The least challenging way of organizing the future of IT at Rensselaer is by assimilating existing

educational programs into an existing School, by forming a Department of IT.  Assimilating IT into the

School of Science would be particularly straightforward given the fact that many faculty who have taken

a leading role in developing IT at Rensselaer are in the School of Science.  Indeed, the space now

dedicated to IT is largely occupied by faculty from the School of Science.  Vice Provost Greg Hughes has

pointed out that when the IT program was first presented to Rensselaer's Key Executives, they stressed

the impo rtance o f “keeping it  technic al.”  Oth er industry rep resenta tives Hu ghes has  worked  with ha ve

reiterated this  emphasis o n “the technic al” – suggesting tha t if IT is assimilated in to an excitin g School, it

should be assimilated into either the  School of Science or the Schoo l of Engineering.  

IT could also be assimilated into the School of H&SS.  Since core courses in all IT degrees are drawn

from different Schools, the Schoo l of H&SS would be a s rational a choice as the Schoo l of Science. 

Furthermore, many people we have spoken with have argued that H&SS would be the better choice, since

it is the social impact of IT that will generate the most impo rtant research questions in co ming years. 

Professor Al Wallace (DSES), for example, argues that “the excitement surrounding information

technology is not about hardware; it is about the use of technology for access, production and

dissemination of information.  In other words, it is not about technical systems, but about IT-based socio-

cognitive-techn ical systems.”   Wallace  also suggested  that assimilating IT in to the Schoo l of H&SS

would d eflect any te ndency to  think of IT degree s as “watered -down”  Compute r Science de grees.  In his

view, a strong H&SS presence is necessary to indicate the importance of research questions arising from

the applica tion of IT – w hich need  to be addre ssed throu gh interdisciplin ary collabo ration, wh ich wou ld

more likely continue if IT were assimilated into the School of H&SS rather than into the School of

Scien ce.  W allac e ind icate d tha t coll eagues at  othe r universi ties share  his concern that a ssimilation of IT

into either a School of Science or a School of Engineering would lead to over-emphasis on technical

aspects of IT, and unde r emphasis of social aspects.  H ughes disagrees with W allace on this point. 

Wallace, Hughes, and many others do agree that assimilation of IT at Rensselaer into an existing School

would be “disappointing,” and “minimally acceptable, if at all.”  

If IT were assimilated into an existing School, the organiza tional innovation required cou ld be minimized. 

Development of IT cou ld be accomplished thro ugh simple extensions of ex isting structures – for staff

support and program administration, in particular.  Courses would only have to be approved by one

School’s curriculum committee.  Revenues drawn from teaching could be accounted for in established

ways.  T enure, pro motion and  salaries cou ld be decid ed through e stablished p rocesses.  N ew hires c ould

be centrally coordinated.  The responsibilities of both old and new faculty in the maintenance and

developme nt of depar tment program s would n ot differ from tra ditional dep artments.  Fa culty wou ld

occupy adjacent office space and thus could benefit from frequent, informal contact – among themselves

as well as with studen ts.  
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If IT were assimilated into an existing school, students could rely on relatively conventional ways of

presenting their expertise to potential employers. And the IT department as a whole could be ranked

alongside other IT departments in surveys such as those put out by US News and World Report.  Wallace

argues that an IT Department at Rensselaer would likely compete with departments once identified as

“Library Science” departments – though Library Science departments across the country are updating

their appro aches so th e label “Library  Science” is likely  to change.  O thers argue tha t IT at Rensse laer is

already beyond  the scope of wha t is considered “Library Science.”

The cons of assimilating IT into an existing School are, however, significant.  Interdisciplinarity would be

offset if not outright discouraged – both in the development of curriculum and in the development of

research.  Faculty from Schools other than the one into which IT is assimilated would have even greater

difficulty justifying their involvement with IT than is evident at Ren sselaer today.   

2. Creation of a new School of IT 

A second o ption is to crea te a new Sch ool of IT, hea ded by a D ean.  The  benefits of th is option are , in

many ways, similar to those that would result from assimilation of IT into an existing school.  Faculty in a

School of IT w ould share  dedicated  space, and  a relatively coh erent identity .  Students, too , would b enefit

from such conference.  One problem with this option is that it could require faculty to choose between the

School of IT, and the School of which they are currently or would be a part.  A computer scientist moved

or hired into the School of IT, would, of course, benefit from easy access to computer scientists in the

School of Science.  But the frequency and depth of collaboration with colleagues in one’s own discipline

wou ld become mor e dif ficu lt.  Fu rther, fac ulty  who  choose n ot to  formally  transfer  into  the Sc hool of IT

would be marginalized from program development.  Thus, interdisciplinarity would also be undercut by

this option – despite the fact that the School itself would be interdisciplinary.  Faculty could also miss the

opportunity to wo rk closely and continuou sly with colleagues in their ow n field.  

There are, however, different ways a School of IT could be organized – with different effects on

faculty, and  on other Sch ools at Ren sselaer:  

* A School of IT could house IT educational programs and core faculty.  Faculty would either be hired

into the School, or move from existing Schools.  IT as an organizational unit would be bounded, rather

than  havin g por ts linking it  to as  many  othe r uni ts as p ossible.   The  administr ation and identity  of IT

would therefore be localized, and maximally manageable.  The small size of the school could allow for

the flexibility and collaboration no w associated w ith the School of Architecture.  

* A School of IT could house IT educational programs and a small faculty, supplemented by joint

appointm ents.  Core  faculty wo uld teach m ost but not n ecessarily a ll core cours es.  Core fa culty wou ld

also assum e primary re sponsibility  for developm ent and pre sentation o f education al programs –  at events

such as Discovery Day.  Because the School would be small, it would be headed be a Dean-Department

Chair type figure.  In other words, the administration of the School would also be involved in teaching

and research. 

Interdisciplinarity could be preserved by turning the application areas of the BS degree into second

majors.  Departments with double-majors in IT would then accrue both the financial and intellectual

benefits of h aving majors – c orrecting the c urrent mod el, which o nly pays d epartments  for faculty

teaching, not their research and  administration.  

* IT educational programs and core faculty could become one department within the School, which

would also include departments such as Computer Science and EMAC.  The Schools of Science and
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H&SS would likely oppose this model. Core faculty in IT educational programs would have to choose

between IT and the ir home departments. 

Boleslaw  Szymanski su pports a Sch ool model o f some kind fo r a number  of reasons  – "both

reactive and p roactive."  M ost succintly , he argues tha t the current m odel isn’t sus tainable be cause it is

dependent on the generosity of department chairs and the (often un-rewarded) enthusiasm of a few

individuals.  Specifically, Szymanski argues that the pay structure of the current model isn’t sustainable,

that hiring isn’t coordinated and that the emerging nature of the field makes it difficult to predict

enrollment – which  makes it difficult for departments to commit to teach ing courses.  

Szymanski also, however, emphasizes the positive (rather than reactive) attributes of a School

model.  Most impo rtantly, a School of IT could be a p lace to hire “hybrid” (“oddball”) figures w ho don’t

quite fit into existing departments yet have the combinations of interests and skills that characterizes IT at

its best.  Szymanski referred, for example, to a computer scientist now working at Harvard Medical

School  and to a n engine er involved in the a rt world .  A Schoo l made u p of suc h figures  would  have

particular vitality  and diversity.   And the sma llness of the c ore faculty w ould be a valu e, since it wo uld

make collaboration easier – he lping make diversity a resource rather than d estructive.  

Some people have said that su ch a School of IT could repla ce the need for an IT Re search Center. 

Others ins ist that a Cen ter or Cente rs would s till have to be cre ated, but the y could rep ort to the Scho ol –

like other Centers on campus, who also report to a particular School.  The MIT Media Lab was mentioned

by several people as a good  example of wha t this type of School could bec ome. 

Teachin g revenues co uld cover sala ry costs of co re faculty, tho ugh an initial Institu te

commitment may be necessary to start the hiring process.  The building of a School such as this could,

however, be gradual.  A bu dget transition model would  be important.  

3. Innovation of a distributed yet coherent, cross-school program

A third option for organizing IT at Rensse laer is to fine-tune the cross-schoo l program now in place. 

Pursuit of this option thus far has already demanded considerable organizational innovation.  And much

more innovative development is needed.  This will be all the more difficult without the leadership of Greg

Hughe s.  The n ew Vice Provost of IT w ill need ke en und erstand ing of the  ways d ifferent  adminis trative

models work, and of the implications of choosing particular administrative mechanisms.  The new Vice

Provost will a lso need to  help IT balan ce its commitm ent to intellectu al and edu cational inn ovation with

respect for classic university mandates –regarding the purpose of university education, as well as

regarding relationships between faculty and administrators.  The strength Dr. Hughes brought to the

position of Vice Provost was not only the strength of his own vision, but also the strength of respecting

the autonomy and creativity of the faculty with whom he worked.  Dr. Hughes’s replacement will also

need this kind of “double-vision.”  

IT educational programs at Rensselaer already have a cross-school structure, albeit skeletal.  An

interdiscipl inary undergradu ate curric ulum  has b een d efined, and simultaneo us oversight by  the IT

curriculum committee and the curriculum committees of the Schools offering particular courses has

worked well.  In most cases, the transfer of teaching revenues back to Schools and Departments offering

IT courses has also been smooth – though the margin owed by Departments to Schools has been

contested.    Ways of rewarding faculty for developing and teaching courses need to be refined, as do

ways of rewarding people for assuming responsibilities such as membership in the IT curriculum

committee, pa rticipating in e vents  for new s tude nts,  etc.  C urrently , man y fac ulty  involved in  the IT

undergrad uate degree a ssume IT relate d respons ibilities in additio n to their regula r responsib ilities in their
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home departments.  This could cause burn-out, as well as distract from faculty research.  Rewarding

faculty thro ugh supple mental (sum mer) salary h as also cau sed comp lications.  Po ssible solutio ns include : 

* Giving IT faculty funds for additional teaching or research assistants to help offset the time

demand of participating in IT edu cational programs. 

* Giving the Vice-Provost of IT funds and authority to supplement faculty salaries as determined

by Deans.  

Gradua te educatio nal programs  in IT will need  to deal with  similar issues, a nd thus ca n rely

significantly on the organizational model developed for undergraduate programs.  Substantive aspects of

the graduate program require further development.  It might be necessary to develop a core curriculum, or

standardized Ph.D. qualifying exams, for example.  This can be coordinated through the same means

established to develop the undergraduate educational program in IT.  In addition, the graduate program

will need to  find way s to reward  faculty for as suming roles a s MS and  Ph.D. ad visors and the sis

committee m embers.  It will ha ve to be recogn ized that pa rticipation in in terdisciplina ry graduate

committees w ill take significantly m ore time than  participation  in committee s made up  of people w ho rely

on similar me thods of scholarly pro duction an d thus have re latively similar ex pectations  from graduate

students.  P ossible solu tions includ e: 

* Allowing thesis advising or committee membership to “add-up” to the equivalent of a course

(and thus release from teach ing), or to a certain amount of TA o r RA support.  

There is signif icant IT resear ch now  underw ay at Ren sselaer, but it is o nly minimally

coordinated.  Thus, rich opportunities for interdisciplinary research remain to be tapped and new focus

areas need to be develop ed.  Coherent w ays of representing IT research at R ensselaer to potential funde rs

is also crucia l.  Possible so lutions inclu de: 

* Formation of one or more IT Research Centers (organized around key focus areas such as those

suggested below).  

* Institute funds could be directed to individual researchers, around whom broader initiatives

would be exp ected to grow.  

* Institute funds could be used  for an interdisciplinary IT colloquium  series. 

Continued develop ment of a cross-schoo l organizational model for IT at Rens selaer will be very

difficult.  The  pay-off, ho wever, cou ld be significan t.


