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EDITORIAL 
Power Plants or Candle Factories? 

In 1989, I chaired a panel of the National Research Council's Committee on Science, 
Education, and Public Policy (COSEPUP) that was charged with examining the uses of 
information technology (IT) in the conduct of research. Seven years later, our carefully 
drawn conclusions* seem extravagantly timid and understated. 

From my viewpoint at the helm of a large public university system, IT'S extraordinary 
evolution is beginning to drive truly revolutionary changes in all university functions, be- 
cause information is the elemental material-the silicon, as it were-of education and re- 
search. Any fundamental change in our ability to handle information must necessarily lead 
to fundamental change in academic activities. In his book Being Digital,? Nicholas Negroponte 
shows hcw profoundly different are the handling of atoms (as in ink on paper) and the 
handling of bits. We  are used to dealing with the book, a permanently defined text that has 
an author or authors and is someone's copyrighted intellectual property. In contrast, a col- 
lection of bits from or about, say, the Galileo probe of Jupiter, can easily be reconfigured 
across many media to serve the needs of an  individual user. What then is it called, who 
authored it, and who owns it? 

William A. Wulf'F and others (myself included) have speculated that many univer- 
sities may die or may change beyond recognition as a result of the IT revolution. When 
asked what his light bulb would mean for the candle industry, Thomas Edison reportedly 
replied, "We will make electricity so cheap that only the rich will burn candles." We are 
entering an era in which most colleges and universities must decide whether to change a 
little (and thus remain in the academic candle industry) or a lot (and launch themselves 
into the academic electrical business). Barring a catastrophic reduction in the nation's 
commitment to research, the 100 or so major research universities probably will persist in 
recognizable form. Several hundred institutions whose primary focus is the liberal educa- 
tion of full-time, campus-resident, recent high-school graduates will persist as well. That  
leaves about 3000 institutions of higher education serving the vast majority of the nation's 
14,400,000 college and university students in ways that will inevitably be profoundly 
transformed by IT. 

The U.S. higher education enterprise has changed radically in the past and has usu- 
ally diversified in the process. The IT revolution will cause new institutions-and new 
kinds of institutions-to emerge. Indeed, some are already doing so. Some may be "virtual 
universities" that are delocalized across cyberspace. Others will successfully meld the best of 
the past with the opportunities of the future. Still others may fail to survive. It will be a time 
of turmoil and uncertainty. Resistance to radical change will probably be substantial within 
academe, many of whose members will argue that IT is a threat to the essential traditional 
values of real education and that its pervasive use can result only in pervasive mediocrity. I 
anticipate that much of higher education's clientele will decide otherwise. I expect that we 
will see academic examples of the phenomenon reported by a bank official who, when 
visiting a branch office, observed several unoccupied human tellers idly watching the progress 
of a long line of customers at the ATM. 

The outcome of the IT revolution seems likely to be a substantially diversified higher 
education enterprise that is capable of delivering high-quality education and training 
tailored to the requirements of any citizen, in a society in which work and learning are 
intertwined throughout almost everyone's lifetime. IT can and will make that possible. 
The  challenge for today's colleges and universities is to decide whether they want to be in 
the candle industry or the electrical business, and how to get there, survive, and prosper. 
There's room for both sectors. In the words of Negroponte, "The future will not be one or 
the other, but both." 

Donald N. Langenberg 

The author IS chancellor of the Un~versity of Maryland System, former chancellor of the Un~versity of Illino~s at 
Chicago, and former deputy director of the Nat~onal Science Foundaton. 
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