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_suv  Everyone can realize theur dreams with Adobe. Adobe addresses the
W " various modes of expression worldwide by-offering tools that make
communicating ideas easy and effective.. Electronically, Adobe Acrobat 3.0
puts you on the cutting edge of editing, creating, accessing, and
 distributing documents, independent of computer platform

~ offer course descrlptlans and class schedules ona
network server
. R ~ distribute periodicals, catalogs, and documents electronlcally
I to faculty, staff, and students
eV ~ view and browse Portable Document Format(PDF) files
il " 3-"0 W within the leading Web browsers '
\} ¢ : ~ scan and convert any printed document or TIFF Image to PDF
Vi

Adobe prnducts are avallable to eligibie students, faculty, and staff at special educational
. prices. For the Adobe authorized academic reseller nearest you, visit the Campus Mall at
' http//www. campusmall‘mm or call 1 .800. 765.0062. Explore the world of Adobe humEpage
il httpll'ww.adobe com, :
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Educom’s Corporate
Associates Program
members help
shape the future of

information technolo
in higher education . . .

3Com Corporation * Addison Wesley Longman, Inc. * Adobe Systems, Inc. * AGE Logic, Inc. * Agile Networks, Inc. * America OnLine, Inc. * American Power Conversion *
Ameritech Library Services * AMX Corporation * Apple Computer, Inc. * Autodesk, Inc. » Banyan Systems * Bay Networks, Inc. * Bentley Systems, Inc. * Better Education,
Inc. * Borland International * Campus Network Solutions * Canon USA, Inc.-Visual Comm Systems Division * Card Access Technologies, Inc. * CHISHOLM * The Chronicle
of Higher Education * Cisco Systems, Inc. * ClariNet Communications Corporation * Claris Corporation * Comark, Inc. * Compaq Computer Corporation * Convergence
Multimedia * Course Technology, Inc. * COVID, Inc. » CREN * Data Research Associates, Inc. * Dayna Communications * Dell Computer Corporation * Digital Equipment
Corporation * Digital Link Corpotation * Diskovery Educational Systems * The Douglas Stewart Co. * Eastman Kodak Company * EBSCO Publishing * Educational Resources
 Edutech * Encyclopaedia Britannica * Exeter Educational Management Systems, Inc. * Fairfield Language Technologies * Farallon Computing, Inc. * Gateway 2000
Marketing Services * GRAFCO, Inc. * The H. W. Wilson Company * Hal Computer Systems * HarperCollins College Publishers ¢ Hewlert-Packard ¢ Hi Resolution, Inc. *
IBM Corporation * Insignia Solutions, Inc. * International Presence Corporation * International Thomson Publishing * IOMEGA Corporation * Johnson Controls Network
Integration Services, Inc. * Kent Marsh, Ltd. » Learning Services * Liberty LM.S. * LOGAL Software, Inc. * Lotus Development Corporation * MCI Telecommunications
Corporation * The MathWorks, Inc. * Megahertz * Merriam-Webster, Inc. * Metricom * Microfield Graphics, Inc. * Microsoft Corporation * Midisoft Corporation ®
NACSCORP, Inc. * Netcom On-Line Communication Services, Inc. * NISUS Software, Inc. * Novell, Inc. « NYNEX Corporation * Online Computer Library Center, Inc. *

Oracle Corporation * Ovid Technologies * Pioneer New Media Technologies, Inc. * Portland Energy Strategies * Powersoft Corporation * Prentice Hall * Quarterdeck
Corporation * Radius, Inc. * Seatde Support Group * Shiva Corporation * Silicon Graphics, Inc. * SilverPlatter Information, Inc. * Sixth Floor Media, Houghton Mifflin
Company * SmartStuff Software * Smith System * Software Express, Inc. * Software Publishers Association * SPSS, Inc. * Sun Microsystems, Inc. * Systems & Computer
Technology Corporation * T.H.E. Journal * Tech Electronics, Inc. ¢ Techworks, Inc, * Times Mitror Higher Education Group * TouchNet Information Systems, Inc. ¢ Trellis
Communications Cotporation * TRG, Inc. * Tribe Computer Works * Universal Algorithms * University Online, Inc. * US Robotics + US West Communications * Waterloo

Maple Software * Xerox Corporation * XIRCOM * Zenith Data Systems

Shouldn’t you join them?

For more information on joining the
Educom Corporate Associates Program, contact CAP at
1112 16th Street, NW, Suite 600, Washington, DC 20036  202-872-4200
CAP@educom.edu

Educom acknowledges our Corporate Leadership Partners



Eli M. Noam is professor of finance and economics at the Columbia University Graduate
School of Business and director of the Columbia Institute for Tele-Information. His expertise
in telecommunications policy matters has earned him a stint as a New York State Public
Service Commissioner enghged in telecommunications and energy regulation, and service as
a board member for the federal government’s FTS- 2000 telephone network, the IRS’s
computer modernization project, and the National Computer Lab. Noam has published widely
on domestic and international telecommunications, television, information and regulation
topics, and forthcoming books include Connecting the Networks of Networks and The Last Bottleneck of
the Information Revolution: Competing for Attention Span.
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Eoucon REVIEY: In Science, October
13, 1995, you wrote:

“In the past, people came to the infor-
mation, which was stored at the univer-
sity. In the future, the information will
come to the people, wherever they are.
What then is the role of the universicy?
Will it be more than a collection of
remaining physical functions, such as
the science laboratory and football
team? Will the impact of electronics on
the university be like that of printing
on the medieval cathedral, ending its
central role in information transfer?
Have we reached the end of the line of
a model that goes back to Nineveh,
more than 2500 years ago? Can we self-
reform the university, or must things
get much worse firse?”

Could things really get much worse?
How would they get worse?

ELi Noan: Partly as a consequence of
the shock created by Sputnik, the
American university system enjoyed a
Golden Age in which it had money,
students, prestige and respect for its
educational mission. But now that sys-
tem is being squeezed from a variety of
directions and it will quite possibly
deteriorate into the kind of genteel
poverty which characterizes many of
the European universities. So how
could things get worse? In the competi-
tion for dollars and for students, stan-
dards will drop, class sizes will increase,
faculties will moonlight, and Nobel
Prize research will migrate to industrial

labs.

ER: Are those things already happen-
ing?

MOAM: Sure. It’s not the early '60s
anymore. But soon, electronics can
bypass the universities altogether,

which reduces the pressure on society to
rescue them.

ER: You express a hope for self-reform.
What would self-reform look like?

MOAM: Reform may include a far-
reaching structural administrative reor-
ganization, breaking up the university
into its component functions—creden-
tialing; guidance; knowledge genera-
tion; instruction; and housekeeping.
There will be a significant outsourcing
of the latter two functions. There will
also be an export of electronic courses
beyond the traditional student popula-
tion. In course provision, we will see
much less of the traditional lecture sys-
tem, which is a very inefficient way to
accomplish the information transmis-
sion function of education. We will also
see, in successful universities, an expan-
sion of the guidance function, more of
the tutorial, hands-on, mentoring-type
activities that direct human contact
provides best.

ER: In breaking academic activities up
into component functions, would you
entirely divorce the credentialing func-
tion from the instructional function?

MOAM: Of course there will continue
to be an interplay between those two
functions. The credentialing function
means that the university certifies, by
awarding a diploma, that the student
has achieved proficiency in a field—
irrespective of how the person accom-
plished that feat. Proficiency can be
achieved in a variety of ways, and
through a variety of institutions, and
the university can recognize courses or
other learning obtained elsewhere,
including electronic courses “imported”
by the student. The academic institu-
tion would, in effect, say, “these are the
subjects you must master. Show up

whenever you are ready. We will offer
you several courses in the field, but you
can also go elsewhere.”

ER: You say “we” will. You still see that
as the function of an individual college
or university, rather than, say, as the
function of a national accrediting
agency?

MORM: Credentialing should remain a
function of a college or university. The
decenrralized American university sys-
tem has actually worked quite well, and
offers diversity and choice. An external
accreditation system can create a floor, if
necessary.

ER: But that external accreditation sys-
tem is superimposed on that of the aca-
demic institution, rather than meant to
serve as a replacement for it, right?

MNOAM: Right. Bur the institutions are
perfectly capable of handling the cre-
dentialing function by themselves. Nat-
urally, you want to prevent the charla-
tanism of the kind of academic degree
you get from those advertising on the
back of a matchbook, but usually the
world can evaluate people’s credentials
appropriately. Selectivity is a major
asset.

ER: You mentioned the economic rea-
sons for changing the college or univer-
sity, What about non-economic reasons?
Absent compelling economic reasons,
would the Aristotle-Alexander master-
student relationship be the ideal learn-
ing model?

MNOAM: Yes, for many students. But
today’s professorate cannot be expected
to play that role. There has been an
information explosion in all fields of
study. And that means that specialists in
many fast-moving fields communicate

July/August
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far more with each other than with their
colleagues on campus, let alone with
“mere” students.

ER: And so let’s talk a minute about
the “slow-moving fields,” though they
might or might not want to characterize
themselves that way. But let’s say: Greek
Philosophy.

NORM: Some disciplines have a strong
core of commonality and will conse-
quently stay strong in traditional acade-
mic collaboration. But leading edge,
fast-moving sciences will move into vir-
tual departments of sub-specialties.

ER: A number of people have concerns
abour a lack of distinction between so-
called “education” (thought to be rela-
tively permanent) versus so-called “tech-
nical training” (thought to be relatively
ephemeral). What are your thoughts on
that?

NORM: This leads us to define what a
university’s true advantages are in the
educational process. The teaching func-
tion includes a number of components
which cannot be delegated to machines.
The more we look at education, the
more we must respect the historic ways
of early universities, with the scholar
surrounded by disciples in an intense
interrelation. This should be the univer-
sity’s strength. But it is also very expen-
sive. Technical training, on the other
hand, often lends itself to standardiza-
tion and therefore to automation by
intelligent machines,

ER: What has been the reaction to your
ideas from people at your own univer-
sity—faculty, students and administra-

tors?

NOAM: I've received hundreds of

Educom Review

y Many of the

physical mega
universities, on the

other hand, are

not sustainable,
at least not in their
present duplicative

variations.”

responses both from people at my own
university and from around the world.
Most have been gratifyingly encourag-
ing. In a few cases the reactions have
been negative, but largely from a misun-
derstanding that I am advocating “vir-
tual universities” rather than expecting
them, which is a more neutral type of
observation. Columbia, as an Ivy League
university with a very small college, is
more protected against the winds of
change than many other institutions
because personal mentoring has always
been one of its strengths. Because of the
value of its degrees, there will always be
good students coming to Columbia, and
they will benefit each other through
peer experience. The problems of elec-
tronic alternatives offered by commer-
cial providers at a fraction of the price
are more urgent at large public universi-
ties, whose budgets are politically deter-
mined.

ER: so you expect virtual universities
to flourish?

NoAn: 1 expect virtual degree programs
to flourish because they will be, in terms
of the tuition price to the students, and
the effectiveness of their “production,” a
good deal. That is inevitable. The only
question is whether these courses will

still be embedded in a university-cre-
dentialed degree, or whether they will
lead to acceptable stand-alone degrees
by, say, a “McGraw-Hill University.”
On top of that, at the high end of edu-
cation, those invisible colleges of spe-
cialists linked to each other by elec-
tronic means are likely to issue cerrifi-
cates for mastery of their sub-specialty.
The development of virtual degrees
may be slowed down by problems of
accreditation and other hurdles, but
they represent the essential direction in
which mass higher education will be
changing.

Of course, people scornful of those
trends rake solace by remembering the
incorrect predictions about the educa-
tional roles of television or pro-
grammed instruction. But just because
things haven’t happened in the past
doesn’t mean that a vastly superior
technology will not be effective in the
future. Many societal activities will be
tremendously impacted by information
technology, and higher education is
only one example. Traditional commer-
cial banks, for example, will be in even
greater trouble, It’s usually easier to
recognize inevitable change for others
than for oneself.

ER: There's an urgency in your mes-
sage. How would you express that
urgency to, first, a university presi-
dent—either Columbia or a public uni-
versity—and then to a small liberal arts
college?

NORM: Institutions have a hard time
self-reforming unless they are forced to
do so by crisis. On top of that, to put it
charitably, universities have a gover-
nance structure that is diffuse. In many
respects universities are worker-run
enterprises, with the workers being the
faculty. Tenured faculty set much of
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conventional mass education will be offered

commercially and electronically.”

the policy of the university, and they
tend to be people who have grown up
in its style and tradition. Don't get me
wrong, I like this tradition. The ques-
tion is only whether it can be main-
tained in the future. Reform may come
from some far-sighted university presi-
dents, deans and faculty commirrees.
They must share a sense of urgency to
create new models, in the same way
that some universities around the turn
of the century reformed themselves:
Harvard under Eliot and Conant, or
Chicago under Hutchins. Some foun-
dation money would help to set mod-
els that could be copied around the
country. That kind of leadership is
needed now. But it’s scarce,

The second push for leadership
probably will come from the commer-
cial sector, from publishing and other
media companies. An example is
Glenn Jones' Intercable, which has
already established an alternative elec-
tronic model, the International Uni-
versity College. Commercial organiza-
tions have fewer (or other) sacred
cows, and will change some things in
radical ways, such as total reliance on
moonlighting, piece-working, contract
teachers. Traditional faculty will hate
this, but state legislators won't.

ER: What would you tell the very
small liberal arts colleges?

MOAM: The future small liberal arts
colleges look strong because they tradi-
tionally provide the mentoring, hands-
on, tutorial-based education. Many of
the physical mega-universities, on the
other hand, are not sustainable, at least
not in their present duplicative varia-
tions.

ER: The universities are not sustain-
able?

MORM: The huge institutions? No, I
don’t think so. Because a large part of
their function is mass information-
transfer, which is taken up much more
cheaply by electronic distribution sys-
tems and by other institutions. This
does not mean a literal closing or bank-
ruptcy of universities, although some of
this will surely happen. More likely is a
gradual shrinking, and a reduction of
respect.

ER: Let's end with a prediction. What
do you think will happen in the next
ten years or twenty years ?

MORM: Commercial electronic degrees have
started already. I would say that ten years
from now a significant share of conventional
mass education will be offered commercially
and electronically. On the other hand, this
is also an opportunity for early innovators.
An institution that does so early and well
can become the “University of North Amer-
ica,” and serve the entire world. Higher edu-
cation, after all, is one of America’s major
export successes. In the age of information,
information institutions will be more
important than ever. The question is only
how central the traditional institutions of
knowledge, the universities, will be. &
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If you are a reader of Educom Review, there are two free
online services that you will want to subscribe to:
Edupage and Educom Update.

Edupage is a three times weekly electronic news digest—
a fast, fresh look at current events in information
technology. To subscribe to Edupage, send mail
to listproc@educom.unc.edu
and in the body of the message type:
subscribe edupage your name

Educom Update is your source for news about Educom, its
member institutions and corporate affiliates. It’s also
home to our calendar of events. To subscribe to Educom
Update, send mail to listproc@educom.unc.edu
with the message: subscribe update your name
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Part I

ini ef

E.R: Do you see laptops evolv-
ing to the point where people
would use them to read books?

Cerf: I believe so, because I do

it myself.
E.R: Youdo:

CEl'f: I do and my wife does it
today. I don’t say every book I
read is on the laptop. In most
cases, I couldn’t gert it online any-
way if I wanted to. But I'd point
out that if I actually have suffi-
ciently eclectic reading habits and
I'm reading four or five books at a
time, then carrying all of the texts
in the laptop, along with all my
megabytes of e-mail, is actually a
lot more convenient than carrying
the books around. Moreover, the
font size can be adjusted instead of
having to wear bifocals, and it is
self-illuminating so you don’t have
to keep your partner awake by
leaving the light on at night. So all
those various things make it
extremely attractive to me. I found



