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THE PROFESSION:

The  Computing  Professional

and  the  Global  University
Milutinovic Veljko and Nikola Skundric
Should one university of the future dominate the global WWW-based tertiary education market?

With economic globalization and the widespread adoption of the WWW, universities are starting to compete outside commuting range and even outside national boundaries. As this happens, what matters most to students is what degree will they get after they complete their studies (because that is what determines how competitive they will be on the job market after they graduate), and how much their studies will cost (because that is what determines if they will be able to afford the desired degree). Consequently, high-quality low-cost universities are becoming widely sought after.

THE  PRESEnt

Many of the larger universities are continually building regional campuses and remote offices with distance-learning classrooms appended. In most cases, the expansion is limited to a state of a federal country. Good examples in the USA are the University of California educational system, Carnegie-Mellon, or Purdue. In some cases, the expansion crosses national boundaries, and even continental boundaries. Probably the best example of that kind is the Tec de Monterrey educational system (www.itesm.com).

Tec de Monterrey was established in Monterrey, Mexico, in the mid ‘40s. By the year 2002, it comprises 32 campuses in Mexico, and about 540 remote offices/classrooms throughout Mexico, a federation of 32 states.  Eight campuses — at Bogota, Caracas, Guayaquil, Lima, Medellin, Panama, Quito and Santiago de Chile — and 1035 remote offices/classrooms are located in other parts of Latin America. Finally, outside Latin America, in cities with a relatively high Spanish-speaking population, there are 6 remote office/classroom installations—in Boston, Miami, Washington, D.C., Vancouver, Paris and Singapore.

One possible future development, either for Tec de Monterrey or any other university with aspirations for spreading into all of Mexico, is to open either campuses or remote office/classroom facilities in all its 2445 municipalities. The next step would be to do the same in all municipalities of Latin America. Finally, the same might be done in all municipalities of the world with a Spanish speaking community. Potentially there are 100,000 such municipalities in the world, each with 10 to 100 thousand people. For a Spanish speaking university, opening a campus or office/classroom in every such municipality of the world is probably not realistic, but expansion on such a scale is more realistic for an English speaking university of top reputation.

THE FUTURE

What are the prospects? Bearing in mind the example just given, one possible common-sense scenario for future development is as follows:

(1) In the typical large municipality, several distance education universities open up offices or campuses.

(2) They compete with the traditional universities that happen to exist in the same place.

(3) Students compare the price, convenience, quality, and reputation of the competitors. As indicated before, it is very important who issued the degree when the graduate starts looking for a job. Better quality universities, of course, will also be able to employ better teachers (for example, those who influenced the development of the field in which they teach), to provide more convenient study conditions and even at a lower price (high volumes help get the price down).

(4) After some time, it is very likely that only one university will survive in a given municipality, and it is likely to be the distance education university. Also, it is very likely that the surviving university will eliminate all others from the neighboring municipalities. In other words, sooner or later, one university will start dominating one entire "corner" of the world. Another university will start dominating another "corner" of the world, and so on.

(5) After a while, a few major players may divide the globe (on the basis of language, for example). At that time, the few gigantic distant education universities will start competing with each other for global domination.

(6) It may be that, at the very end, only one of them will survive, while the others fade away. In that case, we reach the asymptotic value from the title of this article.

HOW  TO  SUCCEED

In order to succeed in establishing the global university, appropriate political, economic, management, and technical prerequisites must be set up. Technical prerequisites include the following domains: Provider domain (core: ownership), Administrator domain (core: logistics), Students domain (core: access efficiency), and Professors domain (core: knowledge delivery).

We believe that the knowledge delivery domain is of crucial importance. It includes issues on the strategic level (like selection of topics, teachers, what to deliver via remote classrooms and what to deliver to homes) and on the tactical level (architecture, organization, and design of technical facilities), which are elaborated in the following.

MODELS  OF  KNOWLEDGE  DELIVERY

Basic architectural solutions may be borrowed from computer science, the possibilities being: (1) Centralized Knowledge Delivery—CKD, (2) Distributed Knowledge Delivery—DKD, (3) Shared Knowledge Multidelivery—SKM, and (4) Distributed Shared Knowledge Multidelivery—DSKM.

The CKD approach is best understood through the analogy with the centralized computing in which the central resource is the major system bottleneck. This is presently the prevailing approach, but it suffers from limited scalability, and has no future for global strategic goals like the one advocated here.

For DKD approach, we may use the analogy with distributed computing — knowledge is distributed from several sources, each one running its own program, without sharing any knowledge. This eliminates the central bottleneck, introduces competition, but has no future, since the sharing of knowledge with this approach is not easy.

The SKM approach may be understood through the analogy with the SMP multiprocessing. This approach enables lower fees through the sharing of knowledge and resources, but it suffers for limited scalability, and is effective only for sub-global growth, but not for world-wide.

The DSKM approach is best understood through the analogy with DSM multiprocessing and represents the solution for global efforts. One can develop a number of different variations of the model; each one can be evaluated by simulation, and one can develop organizational and design details for the optimal DSKM approach (ideal for a PhD in computer science and engineering, or management and business administration).

The general functions of a Knowledge Management (KM) system supporting the DSKM approach can be summarized as follows:  (1) Preservation of existing explicit knowledge,  (2) Support for accessing and learning of explicit knowledge, (3) Support for automatic proactive personalized filtering and distribution of explicit knowledge,  (4) Support for externalizing and exchanging know-how, or tacit knowledge,  (5) Support for automatic and semi-automatic knowledge discovery: generating new knowledge based on the analysis of accumulated explicit knowledge (Ma, J., Hemmje, M. (2001) Developing Knowledge Management Systems Step by Step. in: Remenyi, D. (ed.): The 2nd European Conference on Knowledge Management (pp. 301-319)).

While functions (1) to (3) as well as (5) can be covered quite well by the methods of computer science, the externalization support in function (4) is still a difficult issue that could slow the development of a global university concept. However research with respect to capturing live teaching presentations is well on the way. Exemplar systems like Fraunhofer’s Lecture Lounge (http://lecturelounge.ipsi.fraunhofer.de/esportal/root/index) are set up to enable the multi medial recording and capturing of tacit lecturing knowledge presented in the currently usual face-to-face communication way through lectures. By recording these and any available meta-information, it has become possible to automatically generate a searchable knowledge base of externalized lecturing knowledge. Besides the externalization and capturing support, a fully automated multimedia knowledge production, access, and distribution platform has to allow real and virtual participants of lecturing events an asynchronous access to video recordings, multimedia presentation materials and scientific background knowledge through the Internet. Emphasis is put onto the automatic linkage, enrichment, and synchronization of those heterogeneous information sources.

Possible future research avenues on this subject include the development and evaluation of more detailed models of knowledge delivery, aimed at the cost minimization of the technical and economical prerequisites for success.

INEVITABLE DILEMMAS
This article suggests reasons why it would be realistic to expect that a limited number of universities, even only one, will dominate the world’s distance education market in a decade or two from now (this applies only to education; not to research and development). Many may argue against the reasoning presented above, and here are some of the arguments that could be brought up:
(1) Governments will decide to protect their national universities. Yes, and for some disciplines, they will do it no matter what the cost is. However, for most disciplines they will probably share the fate of the governments that tried unsuccessfully to protect their national microprocessor or operating system industries.

(2) Person to person relations must exist for the best quality education. Yes, but unless professors and students have to touch or smell each other (because the subject matter requires that), this person to person communication can be nicely done via the WWW.

(3) Anyway, some students insist on direct visual contact. Yes, but that is a type of habit that one has to eliminate from his/her mind. Half-life period of uranium is 18 million years, and of high tech knowledge only 18 months. This means that, of what we knew 18 months ago, only 50% is of any use today. Consequently, one has to keep acquiring new knowledge, but also one has to learn how to get rid of the stale knowledge, because it just burdens the brain. In a similar way, the half-life period of life experience is 18 years and decreasing. This means that about 50% of what we knew about life 18 years ago is useless today, and if not eliminated from the mind, will just make a mess of our minds. One such out-of-date life experience is the insistence on "direct physical contact" during the education process.

(4) The above reasoning does not hold for all cultures. Yes, that is true for this moment, but will it be like that in the future? That raises an (always controversial) question: Is the global monoculture inevitable? We are all wintnesses of things getting in that direction, especially within sub-25-years population; is it desirable, though? Frankly, that is more of a sociological question, but after all, isn't an American culture in essence a mix and blend of lots of different cultures? And take a look at India, for instance, with heaps of different subcultures and dialects – still we consider them as one. Same can go for China. The point is, globalization doesn't have to be a bad thing if conducted carefully and it actually can help us better understand each other. But enough philosophy.
Bottom line is that a computing professional in these days is presented with a dilemma: should he/she support or oppose the development of global university. We believe that the duty of our professional community is to follow the public demands, trying to improve and channel them. In this case the public appears to be interested in distant education – at least for now – and one good way of improving the quality of such education is its globalization.
What the future brings, no one knows for sure. If global university successes, what is next? Global secondary education system? Global primary education system? That would raise even more questions and perplexities, yet to be answered.
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