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EXECUTIVE SUMMARY

The computer, one of the most important devices in the evolu-
tion of civilization, is itself undergoing a profound transformna-
tion. Mainframes and minicomputers are being replaced by
microcomputers, whose power and speed now cqual that of
even the largest computers of a few years ago. Computer net-
works can connect not only diverse offices on « single campus,
but also entire campuses to regional, state, national, and inter-
national groups with accsss to the growing universe of human
knowledge. The question is not whether the computer network
will be the single most important technological event of the
century for higher education, but rather how it will occur. The
larger, wealthy colleges and universities will be ready for the
technology, but how should other institutions plan? The re-
sponse to this question is the basis for this report.

o

What Trends Affect Colleges?

Trends in technology on campuses closely rcflect societal
trends. These trends are exemplified by instantaneous commu-
nication across campuses, decentralization of computer ser-
vices, greater democratic participation in campus planning,
horizontal networking, and self-education in learning new tech-
nology. Today’s sophisticated hardware uses expert systems
and supercomputers to push the limits of artificial intelligence
and direct voice communication. The production of software
has evolved from customized programming to the current thou-
sands of microcomputer application programs for campuses. In-
structional software is still in its infancy and will remain there
until institutional incentives for faculty pro- .de the considerable
time required for development.

The most important recent development in the field is the
computer network. Networks create the need for central admin-
istration, ar the same time requiring decentralization of com-
puter services over campuses. Networks are becoming the tools
through which information is managed in colleges aad universi-
ties. They also permit new academic and social groups to form
across campuses, contributing to cross-disciplinary research and
understanding. The time will come when computer networks
will tie together all students, faculty, and admimstrators on
campus and arcund the world.

Training for computing has emerged as a key factor in keep-
ing faculty and students ahead of the technology. Financing
new and innovative technology has required outside help from
private foundations and government grants, because few institu-
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tions have the resources to purchase massive numbers of micro-
computers. This condition is changing as the cost of financing
is passed on to students. Government agencies play a pivotal
role in supporting new developments and innovations,

What Trends Are Occurring in Planning and
Using Microcomputers?

A recent national study examined how colleges are planning for
and using microcomputers. Its findings are important in under-
standing current trends in planning. Most significant, very few
colleges had institutionwide formal structured plans for the de-
velopment of microcomputers. Most planning was carried out
by committees, which is the dominant structure for selecting
hardware and scftware,

Committees were involved in making decisions for planning
twice as often as individuals or departments. The evolving
practice s to hire a single adminsstrator to coordinate the cam-
pus’s total computing functions. Previously, students’ use was
the most important factor influencing policies and plans, fol-
lowed by cost. Today, the greatest factor is maximizing gen-
eral access to computing by all members of the university
community.

The greatest use of software has been in word processing,
solving math and statistical problems, business applications, ed-
ucational applications, and programming. Today, computer
coursewarc is needed to improve instruction; its absence is
probably the biggest stumbling Llock to the continued expan-
sion and use of microcomputers. Hardware 1s now selected for
its capacity to be part of computer networks as well as its qual-
ity of technical support, warranty, keyboard functions, portabi!-
ity, easc of operation, telecommunications, and service.

What Models and Processes Have Colleges and Universities
Followed in Planning for Technology?

Many planning processes are used for the development of mi-
crocomputers in higher education, but institutions develop their
own to meet special needs and requirements. Several planning
Processes seem to operate in an institution at the same time,
ranging from “‘muddling through’” and reactive planning to
long-range and strategic planning with environmental scanning,
In view of the problems and requirements created by micro-
computers, strategic planning with environmental scannng s
ideally suited to facilitate the planning process for technology.

ERIC
.




Do Exemplary Planning Strategies Exist?

A growing number of colleges use elements of strategic plan-
ning with environmental scanning for development of micro-
computers. Among these institutions, similarities occur in the
planning strategies that are important fo. any institution:

® Formal, continuous planning

® The strengthening of missions and esiablishment of a
niche in the field

e Campus networks, with plans for all faculty, students, and
administrators eventually to be connected

® Centralization of authority with decentralization of services

o Consideration of external societal factors

e Commitment of considerable resources over an extended
time.

How Can Colleges Keep Up to Date?

Most planning for microcomputers in higher education has not
been effective, partly because technology has developed so
fast. Existing planning mechanisms have not coped well with
the changing technology. While everyone knows about micro-
computers, few understand the challenge of its technology. The
situation is serious and the need to improve planning compel-
ling. What should colleges and universities do? Within the spe-
cial culture of each college and university, the following
strategies are recommended:

e Consider strategic planning with environmental scanning
as an effective planning model for technology.

® Establish a central authority, at the level of vice president,
to coordinate all pldnning and implementation of campus-

/ wide networks.

o House all responsibility for computing in a single unit and
disseminate information to all members of the campus
community.

e Involve all faculty and staff continually in planning the
campus information system.

e Develop an organizational infrastructure that supports cam-
puswide use of microcomputers and the broader use of
networks.

o Integrate all curricula within the campuswide networks
with the support of requisite instructional software.

® Secure every method possible for long-range financial sup-

O
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port for development, including federal, state, private, and
local sources.

® Train all users as a continuous, cuntralized function with a
budgeted allocation of institutional resources.

© Make synergy the goal for campuswide networks to im-
prove access to resources and universal use of informa-
tion.

e Establish a detailed plan to develop and cperate the Sys-
tem, to address users’ needs, and to involve faculty and
staff,

ERIC
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FOREWORD

In many respects, the use of microcomputers within higher edu-
cation is not dissimilar to the condition of the Biblical tower of
Babel. No single voice, direction, standard, or planning process
has emerged to produce a rational framework for integrating
microcomputers into the institution. Higher education, because
of its underlying values supporting decentralization, consensus
vuilding, and academic freedom, more so than any major or-
ganizational structure in the U.S., has created a confused mo-
rass concerning the use of microcomputers. Obviously what
exacerbates this situation are the constant technological devel-
opments occurring in the microcomputer industry,

Some of the planning issues are fairly obvious. Decisions
need to be made concerning specific equipment and the various
types of programming or software to be provided; issues con-
cerning networking and access to computer data base informa-
tion need review, as do the overall concerns of cost,
maintenance, and obsolescence. Less obvious concerns deal
with personiacl: Who should have and who must have access to
computers? What type of accommodation should be made to
idiosyncratic program needs? Do microcomputers supplement
or replace other support services, such as secretarial support?
All these issues can be summed up under one simple statement:
How can a higher education institution make the most efficient
and effective use of microcomputer technology in order to
achieve its educational mission? The answer to this question
cannot be answered in the usual atmosphere of academic an-
archy. There must be some institution-wide rationale. This is
the focus of this report.

This report, written by Reynolds Ferrante of The George
Washington University, John Hayman Jr. of Troy State Univer-
sity, Maty Suspn Carlson, and Harry Phillips of James Madison
University, provides an in-depth look at how institutions cur-
rently are planning for microcomputers. The authors make ten
specific recommendations that can be considered by colleges
and universities wishing to improve upon their computer-pur-
chasing straiegies.

It’s almost a cliche to say that the most significant new addi-
tion to higher education this second half of the 20th century has
been the computer. Never has a new technology so greatly al-
tered not only the teaching and learning aspects of an institu-
tion, but also its administrative capabilities. Tt is also truc that
there is no other single utilization of a technology that could
make one institution more competitive or distinctive from an-
O
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other. Adequate planning for microcomputers is absolutely nec-
essary if institutions are to be prepared to educate their students
to meet the challenges of the Zist century.

Jonathan D. Fife

Professor and Director

ERIC {learinghouse on Higher Education
School of Education and Human Development
The George Washington University




: p

ACKNOWLEDGMENTS

This monograph is dedicated t0 the late Dr. Robert Sweitzer,
professor emeritus of higher education at Pennsylvania State
University.

This :eport was sponsored by a grant from Epson America,
Inc. The project, which began three years ago, carried out a
national survey of institutions concerned with planning for the
development of microcomputess. The results ot the survey have
been brought up to date with recent literature and case exam-
ples of institutional planning.

We e grateful to Elaine Haddock, associate in research, for
her efforts since the inception of the study; Dr. Carol Hoare,
George Washington University, for the original development of
the monogrzph; Dr. Janex Novotny for her assistance in review-
ing the monograph when it necded a fresh point of view; Mary
couise Ortenzo for editing the initial draft; Dr. James Morrison
for reviewing the planning sections; and Leslie Prokop and
Barry Prokop r their final review.

A special debt of gratitude is owed to Ed Harris, president of
Persoft, Inc., and David Haskin, product manager, for the use
of ““IZE”> software to facilitate the preparation of the literature
review. As a result of its use, the research time required to pre-
vare the mcnograph was greatly reduced.




THE COMING OF AGE OF MICROCOMPUTERS: A Growing
Challenge to Planning in Postsecondary Education

Profound Change and Profound Challenge

Observers have noted for some time that society is moving into
the information age or the age of technology, « move that is
accompanied by rapid change, instability, and general feelings
of insecurity and isolation. Higher education has been hard-
pressed to keep abreast of changing needs, and its planning
mechanisms have been severely strained as they attempt to cre-
ate a meaningful future.

What are the trends that so strategically affect higher educa-
tion? The most important ones are that (1) technology will have
an increasingly greater impact on teaching and learning, (2) ad-
ministrative practices will become more efficient as traditional
enrollment decreases, (3) alliances between higher education
and the business and industrial sectors will continue to grow,
(4) advances in hardware and software will compound their im-
plementation, (5) users’ sophistication will requirs entircly new
technical services, and (6) legal and ethical problems will de-
mand new attention (Penrod and Dolence 1987).

Now the situation is worsening as one of the chief instru-
ments driving change, the computer, is itself undergoing a pro-
found transformation, and the “‘emerging second generation of
information systems [is] radically different from the first”
(Zachmann 2987, p. 6). The first generation was dominated by
proprietary mainframes and minicomputers with centralized
processing and centralized power and control. The emerging
secend generation will be domirated by microcomputers and
characterized by distributed resources and high-speed, fully
connective peer-to-peer networks. The change ic away from
““monolithic back-office maintrames” to inexpensive micro-
computers scattered throughout an organization and providing
ready access to computing power (Verity and Lewis 1987).
Key concepts in the new generation are “‘networking”” and
““connectivity.”

The impact of these changes on higher education is certain to

be profound. New hirdware must be selected v ithin limited
budgets. Curricula must be revised to match new job require-
meats. Faculty must develop new knowledge and skills. Cen-
tralized mainframe and minicomputer operations must redefine
their roles and redirect their behavior, a painful process after
years of absolute control over computing.

But thesc changes reflect only a part of the larger problem—
and pernaps not the most important part—for the impact will

be systemic in nature. In effect, the nerve system and the deci-

The nerve
systems and
the decision
mechanisms
of the
institutions
will be
modified, and
its behavior
will be forever
different.
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sion mechanisms of the institution will be modified, and its
behavior will be forever different. This is the change that
higher education faces, and the challenge to planning is to
help make the transition successful. Planning has seldom
faced such a challenge.

Environmental Factors

A variety of external factors affect higher education today (fig-
ure 1). The fantastic development of computers over the past
40 years is one of the central events of our time. Costs per in-
struction executed have decreased by an order of over 1 mil-
lion, while processing speeds and storage have increased on a
similar scale. The microcomputer, considered at best a toy only
10 years ago, is one of the great success stories of technology.

FIGURE 1

ENVIRONMENTAL FACTORS AFFECTING
HIGHER EDUCATION

DECREASED COST OF
COMPUTING

NETWORKING;
CONNECTIVITY

LABOR FORCE
REQUIREMENTS

LIFE OF TECHNOLOGY HIGHER

EDUCATION

NEW INDUSTRIES

WIDESPREAD ADOPTION
OF TECHNOLOGY

GOVERNMENT AND
INDUSTRIAL SUPPORT
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IBM recently stated that its fastest microcomputer has the raw
processing speed of a 1975 mainframe costing $3.5 million
(Verity and Lewis 1987).

Communications technology has also made giant strides, and
the combination of communications and computing 15 the basis
for the move to the second generation of information systems.
Aside from the microcomputers’ raw processing power, con-
nectivity in its broadest view is the key concept, which incor-
porates a systematic interconnection of an organization’s
dispersed information-processing assets, including hardware,
systems software, user applications, and data bases. All of the
resources associated with a computer network will appear to the
user as a part of a single, integrated entity.

Technological advances significantly affect the labor force of
the country. The Bureau of Labor Satistics indicates that be-
tween 1984 and 1995 16 million new jobs will be created (U.S.
Department of Labor 1985) and that nine out of every ten jobs
will be in service-producing industries. The three major occu-
sational groups projected to account for the largest proportion
of workers requiring postsecondary education are managers, pro-
fcssional workers, and technicians, all of whom will use com-
puters in their work.

Other factors affect the economics of technology use:

e The most advanced and sophisticated technology has a
short useful life because of the continuous development of
new technolcgy that will be more effective as a replace-
ment. This replacement could occur as quickly as two or
three years in the case of microcomputers, where an ongo-
ing need to purchase more advanced equipment will ex-
pand the market for new products.

® Advancing technology creates new industries. Within these
industries, new occupations, specializations, e .lipment,
and services to society are generated, in turn creating new
consumer use.

® As consumers and the general public learn more about the
technology and adopt it for business and industry, they
later adopt it for their own personal and home use. The
final effect is an infusion into the general social fabric.

These changes, of course, affect education. The prospect of
continued rapid change is altering the idea that education ends
with a college degree. More and more, a four-year college edu-
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cation is considered entry-level training in u series of long-term

serial educational opportunities required to keep abreast of tech-

nology and function in the changing work force. Formalized

lifelong learning is moving from an “‘option’” to a “‘necessity”’

to resp nd to changes in society. Growth in knowledge and in-

/ﬁ formation requires constant reeducation, and in many ficlds,
continuing education is essential.

A related issue is the place of education. Numerous data ‘
bases in the ficld today can be referenced from any place where
communications are available. The availability of CD-ROM
(compact disk read-only memory) video-disk technology and
current development of multiple-write laser disk technology can
provide casy access of entire university reference collections.

With the capacity to do research outside the libraty and class-
rooms, institutions are changing their conception of where |
learning should take place. |

Knowledge of computers is increasing rapidly among stu-
dents first entering postsecondary education. The National
Commission on Excellence in Education recommended that
students should be able to understand the computer as an in-
formation, computation, and communication device; use the
computer in other courses-and for personal and other work-
related purposes; and understand the magnitude of computers, |
electronics, and other related technologies.

The Office of Technology Assessment (OTA), the analytic
arm of Congress, indicates that the federal government must
take a much larger role than it has previously in the nation’s
technological development to achieve its full potential and meet
societal requirements. It recommends that Congress develop a
national futures initiative to pull together research nationwide,
foster teacher training, and develop software (Solomon 1988).
And President Bush’s first presentation to a joint session of
Congress outlined priorities in support of OTA’s recommenda-
tions and the broader concerns of meeting the needs of a tech-
nclogical society.

Recent information indicates that clementary and secondary
schools have made a substantial effort in the last five yeors to
acquire and use microcomputers. Most authorities agree that el-
cmentary and secondary schools contain more than 1 million
computers, a ratio of about 40 students to a single computer.
By the next decade, tha. ratio will be 15 to 1, and the likeli-
hood of every student’s becoming computer competent will be
considerably increased. In addition, about 10 million personal

“ 1
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co:nputers a.¢ currently located in homes in the United States,
and estimates are thai 4C percent of those homes have school-
age children.

Microcomputers have already influenced postsecondary edu-
cation heavily. More students are eutering ¢ollege with basic
skills in computer literacy. Faculty are becoming more inter-
ested in applying technology within the classrc one and in at-
tending workshops to “‘retool’” personal skills related to com-
puter applications. Textbook publishers ai: developing software
compatible with course content or standard cuniculuzn text-
vooks.

In 1983, a description of the campus computing environment
of the future summarized the viewpoints about probable trends.
Many of them have already been realized.

e More students each year demanding courses and seminars
in information-processing ficlds;

o Rapid growth in computer applications in new areas rela-
tive to the costs that shift rapidly;

® A decentralization of computing resources on campuses
accompanying the rapid development and spread of micro-
computers;

e Nationwide discipline-based computer networks;

® Larger capital investments necded to compensate for the
current inadequate level of funding for instructional com-
puting;

® A need for new relationships among higher ducation,
governmeni, foundations, and industry to generate the re-
quired human, technological, and financial resources
(McCredie 1983).

Widespread computing will become a1ezlity throughout
higher education (Gilbert and Green 1986). Personal computers
with word processing software will be so inexpensive that pur-
chasing such a system can be justificd by the word processing
power alone. In the past, innovations in institutional computing
were often supplemented by grants and federal government sup-
port. They will decrease with adminiztrative budget cuts, and
colleges will find other ways to support their development.
Rather than allocate costs t¢ computing centers or departments,
they will be budgeted throughout the institution, supported in
part through tuition or fees.

The U.S. student population is also changing. The average

O

ng for Microcomputers in Higher Education 5

prates——— j— P :':‘T:f::ﬁ'_{’)“ T T

i




O

ERIC

Aruitoxt provided by Eic:

number of students 18 to 24 years old is declining, but the de-
cline is offset in part by an increasing number of adults enroll-
ing as part-time students. Nevertheless, competition for
students is increasing. Those institutions that have distinctive
programs, low tuition, or significant support for tuition and ex-
penses will be able to compete for students. Graduate schools
will shift full-time programs to part-time programs to allow
older students to attend school in the evening for lifelong learn-
ing and second career programs.

Society is well into the age of information, and the effects
are already profound. Computing and rapid communications
have become an integral part of the culture, and they are
changing the nature 2f the work force, which in turn changes
the needed curricula and the characteristics of the consumer of
higher education. The computer has become institutionalized
within society. Computer competence is rapidly becoming a
characteristic of the entering college freshman. Now, in addi-
tion is the move into networking and to information systems
that bring the full power of the computer to every person. Indi-
cations are that change will continue at its current rapid pace
well beyond the turn of the century, and then advances in areas
like artificial intelligence will bring new triumphs and new
challenges. Higher education needs urgently to control its com-
puting future rather than to be controlled by it.

The Purpose of This Report
Within this context of society, this monograph addresses trends
and issues in planning for the use of microcomputers in higher
education and planning for changes that will result from their
use. Its major purposes are to increase the understanding of and
to improve the capacity to plan for microcomputers in institu-
tions that have not been intensively so involved previously.
This monograph is intended to help colleges and universities
plan more effectively for use of microcomputers and the impact
of microcomputer technology. Five main sections foliuw this
introduction. The second section is concerned with the trends
and issues affecting the planning for development of microcom-
puters. The third section reports the results of a national survey
on planning for and using microcomputers prepared specifically
for this monograph and summarizes changes occurring in the
field since the survey was conducted. The fourth section pre-
sents a series of planning processes used for development of
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microcomputers in higher education, the fifth presents examples
of institutional planning and its relationship to those processes,
and the final one presents conclusions and recommendations for
planners.

O

E MC "lg for Microcomputers in Higher Education 7

O — x4 ————— ~
al

R e .




TRENDS AND ISSUES

Only a few years ago, colleges and universitics resisted micto
computers because they were viewed as unperfected technology
and, some fearcd, would inhibit sucial interaction and interper
sonal communication. Neither did the administrators of riain-
frames in the computer science departments of universities and
colleges readily accept the first microcomputers. The prevalent
attitude clearly reflected then in institutional planamg was that
they were toys that would never replace the mainframes. Some
of this resistance has continued, but it has been reduced dra-
matically by the need for a work force trained in the use of
microcomputers (Buday 1987).

Given the profound advances in computer hardware and soft
ware, problems related to computer literacy and equity may be
resolved as campus planners provide umversal access to vast
sources of information. Plannimg strategics will include (1)
more centralized covrdingtion of all computing sources across
the disciplines, (2) automation of libraries, (3) formation of
comprehensive mtegrated hardware;software networks by con-
necting many different types of computers, (4) integration of
computers into the curriculum, particularly in subjects that have
traditionally steered away from automation, and (5) develop-
ment of more powerful application and instructional software.
These strategics will become increasingly more complex and
difficult for planners to manage.

This section focuses on important trends and issues in tech-
nology, management, and government that atfect higher educa-
tion and that can provide an emerging perspective of computing
in academe.

Technology

Societal trends

Interrelated with advancements m technology, socictal trends
reflect the higher education computing field. Megatrends,
nearly a decade old now, ulentitied five such trends that would
influence the future: instantaneous communication, decentrali-
zation, participative democracy, horizontal networking, and
self-help.

1. Iustantaneous communication. High-speed electronic mail
and computer networking for communication are a grow-
ing part of many campus networks. Transmission and ex-
change of information are almost instantancous.

2, Decentralization. The move from centralization to decen-
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tralization is evident in campus systems where microcom-
puters operate in distributed networking environments.
The networks are connected to central systems.
Participative democracy. The participative committee
struciure on campuses is growing to include decisions on
functions and uses of microcomputers. The committees
formulate plans, decide on aliocation of resources.
monitor development, and evaluate effectiveness of the
systems,

Horizontal nenwvorking, Administrative hicrarchies are
moving toward horizontal networking, and distributed
data and information networks are growing through
comected systems. This trend will continue until most
campuses have maximized the stand-alone power of
microcomputers.

Self-help. The continuous change in technology has
caused students and faculty to be self-directive. Self-
instruction has become the commun process for many
users in higher education learning about computers
(Naicbitt 1982y,

L7 )

»
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Other trends also result from advances in campuswide long-
range computer planning, as institutions have moved from
informal reactive processes to formal planning models. As a
key part of a formal planning process, for example, Cal State
identified several trends that would affect its future. These
trends have broad application for other institutions concerned
with planning for computing. Among the 19 trends identified,
cight were considered the most important;

® [nformation technology will increasinghy impact curricula
and the teaching-reaming processes.

® Decreases in traditional enrollnents and fonding for
education will result in a need for more effuctive admin-
istrative processes and productivity,

® Rupidly advancing wehnologies are fostering increased
linkages between universities and indusry.,

® Hardware capacity will continue to grow, allowing
software developers to make available icreasmgly
powerful software tools.

® The rates of change in hardware and software,  { the
advent of converting technologies, will require continued
institutional attention,

Q
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® Growing numbers of increasing.y sophisticated users will
necessitate expanded technical and consultative support.

® FEthical and legal issues regarding the uses of information
technology will demand increasing institutional attention.

® The continuing impact of the divestiture of AT&T will
resut .. incremental increases in telecommunications
costs (" .rod and Dolence 1987, pp. 15-16).

Evolution of hardware
Society will continue to require technology that satisfies busi-
ness and industrial needs, and, despite the cost, higher educa-
tion will adopt new technologies to meet emerging require-
ments of the work force. Changes in that technology have been
dramatic. First-generation computers used vacuum tubes, which
were replaced by transistors and then by integrated circuits on
silicon chips. Each generation increases in power and capacity.
The new fifth-gencration computer will use expert systems that
significantly increase the effectiveness and efficiency of both
production and artificial intelligence.
Since the days of 32K and 64K machines (32,000 and
64,000 bytes of information) with limited mass storage in the
1960s, personal computers have moved to a standard of 1
megabyte random-access memory (1 million bytes of informa-
tion) and 40-megabyte mass storage. Campus computer work-
stations in the near future should include a UNIX operating
system, the ability to run several programs simultancously
(multitasking), 1 megabyte or more of memory, a 1 million-
character screen, connection to a computer network and periph-
erals, the ability to support numerous operating systems, and
user-friendly features—all in a system inexpensive enough for
students’ use that fits on the top of a desk (Shalvoy 1937).
Some computers are already approaching these needs. With
many of these characteristics evident in the Macintosh 11, Car-
negie Mellon and other institutions are heralding its perfor-
mance as the workstation computer of the 1990s. Steve Jobs’s
NeXT compute: was purposely designed to serve the university
community, based on needs identified in interviews of key |
people in academe and configured to meet the needs of the
broadest segment of the university community {Thompson and
Baran 1988).
To answer the question of what the computer of the year ‘
2000 will look like, faculty and students at the University of
linois prepared a paper describing their vision of the computer i
|
|
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for the year 2000, which they named TABLET. Among its
characteristics, it is the size of a notebook, battery powered,
ligatweight, portable, and touch-sensitive (no keyboard), and it
featuwes microprocessors geared to specialized tasks, a large
memory, a removable disk of vast memory (1 gigabyte), input/
output to peripherals, and interface with users through a stylus
(tow  on the face of the computer) (Fastic 1988). The clos-
est device to the TABLET computer is the emerging laptop
computer, which is just now beginning to pervade the higher
education community because of cost, size, portability, and
power (Ohler 1987).

Development of software

In the past, much of the software was developed for main-
frames by programmers using the computer languages ASSEM-
BLER, FORTRAN, COBOL, and BASIC. With the advent of
microcomputers, however, “‘hackers’ and interested nonprofes-
s»anal programmers could write their own computer applica-
tions. Business interest, of course, is booming. In addition,
many nonprofessional developers are significantly contributing
to freeware (freely distributed software) and shareware (low-
cost or free software shared under agreement with the authors)
libraries nationaily. Commercially, Lotus, Microsoft, and
Ashton-Tate alone have aow sold almost S1 billion of software
for microcomputers. The rapid shift in the last few years to
courseware that enhances instruction also has implications for
planners as site licensing and educational or bulk discounts be-
come more important.

Although students and faculty successfully use many of the
commercial products as well as freeware and shareware to fa-
cilitate academic work, the unmet need has been for software
developed by faculty. Only recently have colleges and universi-
tics begun to encourage and support the development of in-
structional software—or to consider authorship of software
when reviewing faculty credentials for decisions about promo-
tion or tenure. Support for this development has come from a
variety of sources: national computer organizations (for exam-
ple, the EDUCOM Software Initiative), state consortia for de-
velopment of software, dissemination grants from corporations
like NeXT, alliances of business and higher education, such as
that between IBM and Carnegie-Mellon, and federally funded
projects from the National Science Foundation and Department
of Education (T. H.E. Journal 1989). Academic partnerships




with corporations also provide institations with state-of-the-art
software for instruction and research. The Higher Education
Software Consortium makes available a selection of $2 million
worth of software for mainframes and minicomputers for rela-
tively small fees (PR Newswire 1988). Such initiatives are
likely to expand to meet new demands for all types of software
products.

Evidence of increased use of technology is everywhere in
higher education. So how is this technology managed and how
will it influence planning in higher education? These questions
are the themes of the following topics on management.

Management Concerns
Management concerns in planning for microcomputers include
technology, personnel, legal, and administrative issues.

Networking

General outlook. The need for faculty to become part of cam-
puswide communication networks is fast be coming an essential
part of institutional planning, but widespread implementation
will lag until resources and technology can accelerate the pro-
cess. New academic and social groups develop across campuses
as a result of electronic mail and communication networks,
contributing to cross-disciplinary understanding. Networking
can make virfually all information accessible for both academic
and administrative functions. The networks of the future will
coordinate data bases from many disciplines and will ultimately
bring together people in an information infrastructure.

It will soon be commonplace for scholars in any country to
use satellite information networks to solve mutual nationzl
problems. One group supporting this development is EDU-
COM’s Task Force on Networking and Telecommunications,
which is attempting to develop a national and ultimately inter-
national higher education network for the exchange of informa-
tion (Revenaugh 1988). Similarly, BITNET, the six-year-old
national intercampus computer link for more than 300 institu-
tions that provides electronic mail and timesharing, plans to
improve and expand its services as a stepping-stone toward na-
tional and international connection of all academic networks
(Mace 1987b).

One of the most significant technical issues on university
campuses today is ‘“connectivity’ —the networked linking of
varied and disparate computing resources to provide services

Q
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for faculty, swudents, and staff. The increasing number of inten-
sively networked campuses like Carnegic-Mellon and Brown is
a noticeable trend in the field. International Data Corporation
estimates that in 1986 some 35,000 networks were installed in
education, a number projected to have doubled by the end of
1987 (McCarthy 1988).

Campus networks. Campus networking requires a significant
institutional commitment and a significant share of total institu-
tional resources. Not surprisingly, the large and well-endowed
institutions often have the requisite resources to fund campus-
wide networks and are the first to implement them. The Uni-
versity of Maryland indicated that the projected cost of ex-
panding its facilities, a large part of which will be devoted to a
campuswide computer network, could be as much as $25 mil-
licn (Smith 1988). Smaller institutions with fewer resources
will take considerably longer to establish networked computer
services, but they must develop such systems to compete with
other schools.

A massive campus computing system has been developed
within the University of Michigan, covering more than 18
square miles. The aim is to integrate some 30,000 potential
workstations, including dormitory rooms, engineering depart-
ment terminals, administrative mainframe connections, small
local arca networks (LANSs), and faculty nodes for exchange of
specialized scholarly information. It works through Northern
Telecom and Bell Northern Research. When completed, this
network will be one of the most complex in the United States
(Buerger 1987). Elsewhere, research carried out by Carnegie-
Mellon on a high-speed network will allow computer users to
swap data files quickly, send messages, and run programs on
computers at 10 different sites. This research may provide a
model for high-speed data transfer over U.S. computer net-
works (Markoff 1988). 4

Regional/national networks. Other networks are government
and state supported and cover broad geographic areas. THE-
NET, the Texas Higher Education Network, is designed to sup-
port the collaboration of faculty researchers and students.
Aimed at industrial development in Texas, it will link the 13
campuses of the University of Texas (Brown 1988). The Uni-
versity of Alaska Network (UCAN) links the University of
Alaska’s 10 campuses with the remainder of the state’s educa-




tional system (Seguin 1988). Some institutions are spending
large amounts of money to develop networks, often in close co-
operation and with the support of computer companies (for ex-
amgie, IBM and the University of Michigan at Ann Arbor)
(Desmond 1988).

On a wider scale, the National Science Foundation nation-
wide network (NSFNet) was incroduced in July 1987. Designed
for scholarly research and communication, it provides network-
ing services for academic and industrial research communities,
allowing researchers access to scholars anywhere in the nation
(Watson, Calvert, and Collins 1987).

Networks are important to campus planners because they will
enhance distance education, in which faculty and students will
be able to access instructional programs from satellites, televi-
sion, telecommunications, and data bases (Holt 1989). Net-
works can provide access to the vast libraries of data and pro-
grams in all subjecls effectively lowering useis’ costs while
enormously increasing the productivity of students and faculty.
A 1988 EDUCOM meeting proposed the idea that wide-area
networks will play the key role in the development of com-
puter technology and training of the 1. .a’s youth (Reve-
naugh 1988).

Clearly, networking 1s a planning issue for campus adminis-
trators. The technology is in place and expectations are rising
among faculty and students. Colleges and universitizs, and in-
dividuals within them, can no longer work alone but must con-
nect to local, regional, and national networks.

Equity
Issues of equity are multiple. Institutions have problems in
computer equity, the fair and equitable dispersion and use of
computer resources throughout all segments of the academic
community. Campus networks can help solve that problem.
A related issue is that of access across campus (Gilbert and
Green 1986). Departments and academic units like engineering,
computer science, and business often negotiate directly with
computer manufacturers for loans of equipment and grants. Al-
though these departments previously received most of the com-
puter resources, computer manufacturers are now realizing the
opportunities for future sales in nontraditional computer disci-
plines.

Other issues involving equity are external. One exists be-
tween institutions, particularly research institutions versus non-
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research institutions: Computer manufacturers favor the large
public an- elite private institutions for gifts of equipment and
development grants. Another results from state regulations that
have prevented or restricted colleges from negotiating major
discounts with computer manufacturers.

Software

One of the most serious planning problems in higher education
today is the underuse of computers as a result of the lack of
application software and courseware. A trend has been to inte-
grate software into the curriculum to improve academic re-
seavch. Courseware can facilitate instruction, self-learning, and
personal productivity (Skao, Rothfeder, and Angiolillo 1988),
but this integration has just begun.

Faculty-developed courseware is far behind the development
of ommercial software, partially because few incentives exist
for faculty to prepare instructional software, considering its
time-consuming nature and the limited number of universities
willing to accept the development of courseware as fulfilling
requirements for tenure (Shao, Rothfeder, and Angiolillo
1988). The limited financial return to faculty is another signifi-
cant factor in view of the time and effort required to develop
software. When courseware is deve.oped on campus, a question
also arises of faculty or institutional ownership—the issue of
intellectual property rights. Courseware will continue to be de-
veloped to enhance instruction, but institutions will have to
provide incentives like faculty release time and revenue sharing
to encourage wider participation (Gilbert and Green 1986).

Another related issue is financial: Institutional budgets for
purchasing hardware have excceded those for purchasing soft-
ware. And a survey of campus spending indicated that 67 per-
cent of the schools responding would probably spend about the
same amount for software as allotted in their previous budgets
(Shalvoy and Dersipilski 1986).

Decentralization and coordination of services
In the last few years, a trend has emerged toward decentraliza-
tion of computer systems. Large universities have little choice
but to decentralize when serving thousands of faculty and stu-
dents in scparate departments and with multiple requirements
over large campuses (Shurkin 1987).

The greater the decentralization of computer services, the
greater the need for central administration to ensure effective




coordination. Expansion of computer access and use will re-
quire new administrative approaches to planning and the coor-
dination of all computing services for all disciplines. Formerly,
the sciences dominated computer centers, receiving the most
administrative attention and resources, but that situation will
not continue. Most colleges need to coordinate computer ser-
vices and require administrative structures to do so through dis-
tributed networks. Coordination will increase as courses require
significantly more applications like *ord processing, graphics,
and calculation.

Integration

A factor influencing integration of computer services across
disciplines is the need for students’ access to libraries and data
bases. Students are developing skills and competencies in
correlation, integration, and assimilation as a result of the
availability of, access to, and analysis of information. The con-
siderable time to locate information in libraries, to prepare
charts and graphs, and to revise papers will decrease. Students
will have the capacity to produce papers and transmit hem to
anyone on campus or, for that matter, around the country or
the world.

Specialization

Because of shifting requirements of the labor force, students
are concerned about the job market and insist on specialized
training that prepares th:m for it. They want courses specializ-
ing in management, *..onomics, and computing. Recent special-
ized social science courses have required specific computer
skills. The problem with specialized knowledge —that it con-
tributes to a lack of integration with those subjects—is a con-
cern for planners (Schmuckler 1987).

Standardization of hardware and software

The movement toward standardization of hardware and soft-
waie, encouraged by consumers and fought vigorously by man-
ufacturers in the past, will probably be partially achieved in the
next tew years. Even now. UNIX-based systems are in vir-
tually every major computer science department in the country
(Jonas 1988), and Apple and IBM have developed machines
that can operate with UNIX (Bruder 1988; Chester 1987).
UNIX could emerge in the future as the dominant operating
system in colleges and universities.

O
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Coileges and universities attempt to provide their students
with the best hardware and software by purchasing them from a
single manufacturer. Harvard, for example, recently announced
a multimillion dollar purchase of Zenith Supersport 286 micro-
computers for MBAs (Mace 1988). This practice can be risky,
however, and problems can occur when depending on a single
manufacturer. The continued trend toward standardization and
the movement toware! networking with standardized protocols
will increase common developments among manufacturers and
universal use in colleges and universities.

Improvement in productivity

Microcomputers are beginning to be recognized as tools of pro-
ductivity. Microcomputers make it both faster and less expen-
sive to carry out system design and programming for main-
frames (Verity and Lewis 1987). While a need will continue
for mainframes to manage large-scale data processing and to
handle large volumes of closely related information, microcom-
puters and advanced workstations can more economically han-
dle lesser functions like programm.ng and design, particularly
as they grow in power. This ““downscaling” will greatly de-
creasc the cosis of development typically associated with mamn-
frames.

Efficiency

Although microcomputers are widely used on most campuses,
their use is still limited on some campuses. The most efficient
use will include all faculty, students, and administraiors net-
worked to a campuswide computer system. The growth and
pervasiveness of microcomputers will continue to the point
where most students and faculty will have access to campus
computing services through networked microcomputers, and
planners must consider that everyone on campus is a potential
user. This increased use will be fostered by an increase in
computer-related courses, expansion of campus computer soft-
ware libraries, access to information and instructional data
bases to enhance and support instruction, and development of
software.

The power of laptop and portable computers will increase as
their cost decreases, and they will replace many of the current
desk-top models. While clusters of microcomputers may nced
to be available for class assignments and requirements, tele-
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communications will decrease the need for concentrations uf
desktops. The new question for planners will be how to facili-
tate the high number of users accessing campus cumputer Sys-
tems through telecommunications.

Participation in planning

tution will be a charactenstic of planning in the future. In the
past when the scientific disciplines used mainframes heavily,
centralized planning and control were common and staffs of
computer centers mac. most administrative decisions. With
wider use of computers across disciplines and administrative
departments, greater represeritation of users is necessary, and
the broad knowledge of an institution and cooperation of all
campus groups must be incorporated into the planning process
(Cates 1987). Another factor that has encouraged greater repre-
sentation and consensus by various campus groups is the inabil-
ity of any one group or administration to unilaterally plan for
the diverse needs and requirements of a vast array of users.
A clear projection of future needs can only come from broad
representation of faculty and administration (Penrod and Do-
lence 1987).

The committee will likely continue as the most common ad-
ministrative unit used in planning for use of microcomputers.
Because of changes in technology, planning committees should
remain in place to implement plans, because they are aware of
institutional needs and requirements. Networking—which can
coordinate data bases, information about personnel, student
registrations, scheduling, and research—requires centralized
coordination and decision making, and the committee structure
does so effectively. It also allows for the effective coordination
and scheduling of competitive institutional resources, as admin-
ishative advisory and decision-making groups arc often rep-
resented on planning committees. In addition, this structure can
improve computer equity among the disciplines, because dis-
cussions on developments and proposed plans can be negotiated
from the onset of planning.

.The administration of computing service today is managed
differently from the time when mainframes dominated cam-
puses as the single source of computing power. Larger adminis-
trative staffs report to vice presidents and other high-level
administrators responsible for campus computing. These staffs
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are part of central groups tied to development and coordinating
committees, which oversee the management of cimpuswide
systems.

Administration

In an effort to manage effectively the massive < yordination of
high-budget campus computing services, institutions are ap-
pointing high-level administrators with titles like provost or
vice president for information resources management, intorma-
tion services, or management information systems. The titles
designate responsibilities for coordinating campuswide central
administration as a major function. More than 100 chief infor-
mation administrators are affiliated with colleges and universi-
ties, and that number is growing (Fleit 1987) as the need for
coordinating campuswide information systems, purchasing in
volume to reduce institutional costs, and central planning be-
comes more important. Future administrative planners will be
faced with managing larger and more centralized computing
systems.

As information becomes integrated and readily accessible,
administrators will be better able to manage institutional plan-
ning. Budgets will be prepared from actual and projected
resources using sophisticated budgeting applications, and ad-
ministrators will know where cutbacks can be made without
threatening valuable institutional initiatives and projects. Pro-
jectioas will allow administrators to determine what courses
can be eliminated in any semester, opening possibilitics for re-
scheduling available space. Future administrations will access
all institutional functions and have the capacity to manipulate
that information to enhance planning decisions.

Training
Training has emerged as one of the most import.nt functions of
campus computing. It is now included in institutional designs
to meet requirements for applications and programming. Most
students require access to computers 0 mee* course require-
ments, faculty use computing to carry out their research, and
administrators use computers 10 carry out an increasing amount
of institutional management. Coordinated training must be pro-
vided for these functions.

In the future, training will take on greater importance and re-
quire an increasing share of institutional budgets (Hobart, Oc-
ternaud, and Sytsma 1988). Planning issues will revolve around
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coordination, if not centralization, of training on most cam-
puses, with a library or central facility housing documentation
and materials for training. Training for campus computing will
range from courses and seminars for computer literacy to post-
graduate instruction for specialized research and development.
Advances and use of new technology will intensify the need for
continuing advanced training for proper integration into the cur-
riculum (Cates 1987). Documentation for training, often avail-
able on video tapes or video disks, will be improved in the
future and become more effective in keeping institutions up to
date on new developments.

Training faculty for technology is difficult for institutions to
manage. Training options change from one semester to the
next. Computer literacy is constantly redefined, causing institu-
tions to reassess faculty needs to provide effective training. As
more faculty become interested in using computers, application
software, and courseware, they need computer skills to develop
instructional courseware. Training for courseware is a high
priority on campuses.

The need for training is exacerbated by increased enrollments
in computing classes. Institutions find that because salaries for
instructors are less than they can receive in private industry,
they lose qualified faculty and limit their capacity to respond to
students’ demands for advanced computing. The rewards of-
fered by industry for professionals in the computer ficlds will
cause the shortfall to continue. In response, colleges are devel-
oping cooperative programs with local industrics to provide op-
portunities for rescarch and development for faculty.

Computer literacy is now as important as the capacity to read
and write. More and more students are entering higher educa-
tion with a knowledge of microcomputers. The problem of
computer literacy becomes more complex for institutional plan-
ners as collegiate training must vary according to students’ pre-
vious background and experience. A shift is occurring from
basic literacy to more Selective training required fos all students
to be successful in their programs of study.

Instruction

While computers are now commonplace on campuses, attempts
to use them cffectively for instruction have not been noticeably
successful. With the advent of advanced scholar wor” stations
and simulation software, however, the use of computers for
instriction will increase. Considerable support and encourage-
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ment exist for instructional software through college and uni-
versity initiatives, computer manufacturers, computer orga-
nizations (EDUCOM Software Initiative), and the federal
government.

Many developments in the field are aimed at improving
teaching and learning. The Electronic University Network, a
San Francisco marketer, has provided online undergraduate
courses to some 7,000 students since 1984. Nova University
offers several postgraduate degree programs through Tymnet
(Keliner 1987). Students in French history use a computer
courseware game to help them understand the role of landown-
ers in 17th century France. Developing courseware efforts
could revolutionize the use of advanced computing to facilitate
instruction and learning (Pollack 1987). A few universitics like
Stanford and the University of California at Irvine have devel-
oped interactive instructional programs and courses that de-
mand a student have a comprehensive mastery of a subject
(Bork 1987).

Computer crime

Over the Jast several years, computer ““viruses” have disrupted
computing services in American universitics and colleges. Vi-
rus programs have been around almost as long as computers,
but they previously were not as pervasive or costly to higher
education. Such programs are often written by hackers, joke-
sters, and malcontents who express deviant behavior through
the destruction and disruption of campus and nationally net-
worked computer systerms.

The cost of the destruction of information on campuses is
enormous in terms of the staff time required to remove the vi-
rus programs and recopy information files. In some cases, virus
programs could take months to emerge and be corrected. Cor-
porations, government agencies, and Congress have responded
to the destruction created by the virus programs, and demands
for increased security are universal. Legislation introduced by
Representative Thomas McMillen (Maryland) and the proposed
Computer Virus Act of 1989 would broaden the types of ac-
tions covered by existing legislation. Other suggestions include
calls for an ethics code for all campus and network users and
careful education of faculty and students on the repereussions
of computer crime (Ri~hards 1989).
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Software piracy
Manufacturers spend millions each year developing commercial
software for the higher education market, and higher education
exceeds the business world in illegally copying commercially
produced software. The problem lies in institutions® unwilling-
ness to enforce ethicai principles restricting the illegal copying
of software. Faculty who copy programs without authorization
from the manufacturers send a message to students that it is all
right to take another’s property and use it without payment, an
attitude that hurts the production of commercial software.

The problem of piracy is complex, and reactions have been
mixed. When manufacturers provide deep discounts on applica-
tion software packages, they find that they are competing with
their own dealers for sales. Publishers who find unauthorized
copies of software can bring an injunction against the school to
force it to stop the practice, but they cannot collect any puni-
tive fines (Parker 1987). One solution to consider is a campus-
wide agreement among faculty, administrators, and students
that unauthorized copics of software are not allowed and their
use will not be permitted.

Financing and purchasing

Two trends occurring in financing will strategically affect ex-
pansion of microcomputers. The first is the decreasing cost of
hardware and software as the volume of userg.expands. The
second is an increase in the total resources spent to upgrade
technology. Even with few comprehensive guidelines or total
institutional plans to determine how best computer resources
should be spent, colleges and universitics spent close to §4.5
billion in 1987 on computer-related technology (Fleit 1987).
And nothing indicates that institutions are planning to spend
any less, with or without carcfully drawn and articulated plans.
Institvtional allocations for computing occupy a large, growing
part of the total bud-et.

Institutional purchases for large procurements will continue
to be an essential part of manufacturers’ marketing and sales
(Computer Reseller News 1987), a fact that planners should
take into cnsideration. The University of Michigan, which has
thousands of personal computers, has purchased as many as
800 units at one time from IBM (Trespasz and Greene 1987).
IBM has provided for the direct institutional purchase of its
machines at an aversge 40 percent volume discount in a 400-
unit annual contrac, agreement. Apple Corporation has pro-
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vided 40 to 45 percent discounts for a 700-unit annual purchase
for institutions (Blum-Brashier 1987).

Institutional pianners will negotiate multiple discounts with
several manufacturers to provide hardware and software .
through site licensing for the lowest possible cost. They will be
able to purcl:ase equipment through long-term financial agree-
ments under iastitutional control, time payments, loan or lease
programs, or financial guarantees with banks or other lending
organizatiows. In some cases, colleges will subsidize already
discounted systems to provide hardware and software at prices
within the reach of ali students and faculty. The aim of the
agreements and discounts is to maximize ownership and access
for everyone. Long-term financial agreements with banks,
foundations, and lending orge-.izations can hetp.

Financing campus computer systems requires a long-term
commitment of resources. Long-term capital investment sup-
ported through operational hudgets, loans, grants, and gifts 15
eseential for advancing technology. Few institutions can afford
to develop a campuswide system with hardware, software, and
services in less than a few years. Although many of the tele-
comnunication services will be in place for campuswide com-
munication and networking for instituiions that hope to he
compeutive, a continuing outlay will he recessary for invest-
ment it new technology and replacement of outdated systems.
The campus network with all its functions and seavices will
continue to be one of the most costly investments any institu-
tion makes,

The major research universities have been effective in obtain-
ing external funding through businesses, government, and foun-
aati ns for projects to develop campus systems and fos research
needed to advance the field. IBM donated equipment, cash,
3nd support totaling $112 million in 1985 to help institutions
develop new technologies to advance the ind try. Cooperative
rescarch projects conducted jointly by IBM and  host of uni-
versities accounted for more than $127 million. Apple donated
approximately the same amount. Brown, Carnegic-Mcllon, and
MIT received approximately $75 million to undertake extensive
rescarch on the *ole of large-scale networks of workstations on
their campuses (Barbour 1986). The success of the larger re-
scarch universitics will continue. New methods of financing
will be developed, for example, alliances with business wnd in-
dustry where shared profits for research wnd sales are returned
to the institution,
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Research and development

Computer research and authoring programs will improve re-
search and greatly shorten the time needed to carry it out. Pro-
fessors will locate information and manipulate data for research
in a few hours, compared to weeks or months, through online
data bases like Medline and ERIC, vast computer banks like
DIALOG, and programs like IZE (Persoft Corporation 1989).
Communication among professors through telecommunication
networks around the country and over the world will facilitate
getting the latest information on research in any field. Tomor-
row’s application packages for word processing, data analysis,
graphics, content analysis, and statistics will include total inte-
gration of data and information.

Some characteristics of future research will change the way
faculty and students operate in institutions: (1) comprehensive-
ness, as all references and sources in a field will be readily
available for examination at almost any location; (2) complete-
ness, as sophisticated analysis programs *vill perform content
analysis and evaluation; (3) visual improvements, as statistical
and scientific packages can present data in a multitude of
charts, graphs, and desktop publishing formats; (4) targeted
dissemination to rescarchers woiking in the same field; and (5)
user-friendly computer programs that will assess the researcli-
er’s capability, then frame the responses to the user’s level of
comprehension. Such software is under development now for
the European Space Agency’s Columbus space station for astro-
naut training (Lawren 1988).
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Government Involvement i
Government plays an important and complex role in stimulating
technological developments in institutions of higher education.
At the federal level, the National Science Foundation (NSF),
National Acronautics and Space Administ:ation, and Depart-
ments of Commerce, Defense, Labor, Agriculture, and Educa-
tion carry out projects to enhance and develop the advancement
of technology and computing. During the last 10 years, NSF ‘
spent $150 million to $200 million on educational technology
applications in mathematics and science alonc. The Department
of Defense spends approximately $208 million a year on re-
search and development in education and training technologies,
and other agencies similarly support the advancement of tech-
nology and computing (Solomon 1988). 1
Federal involvement can, however, also inmbit planning and ]
|
|
|
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implementation of technology through convoluted restrictions
and procedures. What governmental efforts are concerns in
planning for microcomputer technology, and what should insti-
tutions do to deal with them cffectively?

Planning and developing new: programs for a college no
longer simply involve conceiving a program, hiring appropriate
faculty, and offering courses. The task of planning for the ex-
tensive use of microcomputers in contemporary institutions may
become very complex. Extensive use of microcomputers in an
institution could involve a complex pattern of campus planning
and coordinatior, followed by considerable interaction at the
state level with several different agencies, and finally involve-
ment and approvals from federal agencies.

The major areas of interest to public college planners will in-
volve state government, as state educational and procurcment
agencies are the most probable offices where direction and as-
sistance are obtained. Computer compatibility and procurement
processes arc two of the primary functions that need to be
cleared with state agencies. State legislatures have for some
time insisted that the purchasing of all equipment for public in-
stitutions be conducted through competitive bids. Ultimately
this process culminates in filling an order by selected vendors
and consequently may require several months between the time
equipment is ordered and its delivery. Some states are able to
expedite the process by developing continuing contractual ar-
rangements (usually called purchasing schedules) with given
vendors, thereby short-circuiting the time-consuming advertis-
ing and bidding procedures.

The second way in which state agencies and regulations may
become involved in the acquisition of microcomputers has to
do with the compatibility and standardization of cquipment. In-
stitutions experienced in computer use insist that all purchasing
procedures for students, faculty, administration, and researchers
be standardized to ensure maximum intrainstitutional computer
communication. Some states are beginning to expand this pol-
icy to cover the entire state, thereby laying a foundation for a
statewide network of compatible computers. Such constraints
do not prohibit students” and faculty’s distinctive and creative
uses of microcomputers, however, Private institutions, even
though they may not be required to comply with state regula-
tions, may find that requirements for compatibility might also
work to their advantage.

Local governments” regulations and standards of performance

ERIC

Aruitoxt provided by Eic:

A [

A s




for installing and using microcomputers will not likely affect
higher education institutions” plans, with the possible exception
of telecommunications that would cause interference or other-
wise infringe on the franchise rights of local cable systems or
other clectronic installations within the geographic area of the
institution.

Possibilities may exist for computers installed in colleges to
receive benefits like technical assistance, grants-in-aid, or coop-
erative use from governmental agencies, which in many in-
stances have provided substantial assistance to colleges and
universities in computer science. Large governmental installa-
tions have become big users of computer systems; therefore,
the experience and sophistication of personnel associated with
the computing centers of such installations may be of consider-
able service to educational institutions.

In some cases, cooperative agreements between governmen-
tal agencies and educational institutioas n.ay be worked out for
mutual benefit. Personnel exchanges between colleges and uni-
versities and federal agencies can be arranged for a period of
one year or longer. Such arrangements could greatly benefit an
institution making a major effort to develop comprehensive
computer services for its faculty and students.

Summary

Institutions of higher education are faced with new issues—
massive purchases of equipment and materials, development of
courseware, and computing networks. Today’s planners must
be aware of trends in technology to be able to incorporate myr-
iad management concerns into a constantly changing environ-
ment affecting both faculty and government relations.
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PLANNING AND USE OF MICROCOMPUTERS IN
POSTSECONDARY EDUCATION: A National Survey

The effects of the information revolution are ubiquitous. A uni-
versity librarian reports that “‘there is no function in the library

that has not been profoundly touched by electronic echnology™

(Ritcheson 1688, p. 22), and other components of the institu-
tion are experiencing the impact. Appropriate planning pro-
cedures and other response mechanisms should be in place
throughout higher education—but to what extent are they?

To answer that question, a study team at George Washington
University in 1986 investigated the adequacy of current plan-
ning. After initially examining the literature and analyzing the
results of site visits, the team conducted a telephone survey of
selected colleges and universities. The field is changiug so rap-
idly, however, that measurements taken at one time cannot be
assumed to be accurate only a year or two later. Many of the
survey results can best be seen as data points that help to clar
ify trends, and they are so treated in the following discussion.
Information from current literature is used in many cases to up-
date and to define more precisely the issues that are faced.

The survey was designed to answer several questions:

1. To what extent do different postsecondary education insti-
tutions have policies or plans related to microcomputers?
What planning processes are being used?

2. Who actually makes decisions regarding the purchase and
use of microcomputers? Who is involved in developing
plans and policies? Who makes decisions to purchase and
use microcomputers for schocls, departments, an” indi-
vidual faculty?

3. What are the criteria for selection of microcomputers
and related equipment? What do plans and policies in-
dicate, and what is actually being used in schools ".nd
departments?

4. How are microcomputeis actually being used by students,
administrators, faculty, and others? How does the actual
use compare to what existing policies and plans in¢ cate
is intended?

5. What commitments, financial and otherwise, have post-
secondary institutions made to plan for, purchase, and use
microcomputers?

The survey was designed to provide data generalizable to
two groups in U.S. academic postsecondary institutions. First
were individuals with prime responsibility for making institu-
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Responses to
these
questiors
gave the
general
impression of
planning
process?s
designed for
slower, more
deliberate,
and more
orderly
change being
overrun by
the onrush of
events.
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tionwide decisions about the purchase and use of computers,
the ““chief decision makers™ who can presumably identify offi-
cial policies and guidelines and planning procedures The sec-
ond group included representative administrators any faculty
who could indicate which computer applications actually occur
and could help clarify the discrepancy between intended and
actual uses, between stated and implemented policy.

The sample was selected in two stages. First, institutions
were stratified into three groups—public four-year institutions,
private four-year institutions, and two-year institutions—and a
purely random sample of 30 institutions from each stratum was
chosen. The researchers identified (and included) the chief de-
cision maker at each institution by calling the president’s of-
fice. In the second stage, four faculty members and four
administrators from each institution were selected at random,
resulting in a sample size of 810 (sce table 1). A surprisingly
high completion rate, approximately 95 percent, was attained
and, with-replacements, 810 interviews conducted.

Persons identified as chief decision makers represented a
range of positions (see table 2), with most in charge of general
computing services or of academic computing. Within the sam-
pling error, this table identifies persons in charge of decisions
affecting purchase and use of computers in academic postsec-
ondary institutions in April 1986.

The distribution of faculty/administrator respondents, accord-
ing to academic affiliation, is shown in table 3. Based on this
random sample of all faculty and administrators in postsecond-
ary institutions, the largest group of the respondents, nearly a
quarter, came from administration.

TABLE 1
UNITS iN SAMPLING PLAN

Institutions
Type of in Decision  Faculty/
Institution First Stage Makers Staff Total
Four-year public 30 30 240 270
Four-year private 30 30 240 270
Two-year 30 30 240 270
Total 90 720 810




TABLE 2
POSITIONS OF CHIEF DECISION MAKERS
N=90
Percent of Sample

Dean 2.2
Department chair 6.7
Director of institutional research 2.2
Director of management information systems 2.2
Director of computer service, or center 51.2
Director of academic computing 13.4
Faculty member 33
Head of business office 4.4
President 1.1
Vice president for academic affairs 33
Other 10.0
Total 190.0

TABRY% 3

ACADEMIC AFFILIATIONS OF FACULTY/

ADMINISTRATOR RESPONDENTS

Percent of Sample
Administration—no academic department 23.0
Architecture/design 0.8
Business/management 11.0
Communications/information science 8.3
Computer science 1.7
Education 15.5
Engineering 2.2
Health sciences 2.0
Humanities 1.1
Physical sciences 11.8
Social sciences 7.0
Theology 2.0
No answer recorded 3.6
Total 100.0

Policies for Purchasing and Using Microcomputers

The chief decision makers were asked whether an institution-
wide policy or plan for microcompu ers existed and if so its

specifics. Their answers are summariz>d in table 4.

Nearly 68 percent of the institutions participating in the sur-
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TABLE 4
INSTITUTIONS WITH POLICY OR PLAN

Institution Public Private
Has a Plan 4-Year 4-Year 2-Year Total
N=30 N=30 N=30 N=90
Yes 83.3% 73.3% 46.7% 67.8%
No 16.7 26.7 50.0 31.1
Don’t know 0.0 0.0 3.3 1.1
Total 100.0% 100.0% 100.0% 160.0%

vey indicated that they had an institutionwide plan for use of
microcomputers. On further questioning, it turned out that very
few had a “formal structured plan,” that is, a document sanc-
tioned institutionwide by top administrators. Responses to these
questions gave the general impression of planning processes de-
signed for slower, more deliberate, and more orderly change
being overrun by the onrush of events. The characterization of
a “revolution sweeping higher education” (Coughlin 1987)
seems applicable, as does the observation of computer adminis-
trators cleaving to the status quo “‘even after the statas is no
longer quo”” (Shurkin 1987, p. 180).

A striking feature shown on table 4 is the difference among
types of institutions. Some 83.3 percent of public four-year
schools report having plans of some type. Private four-year
schools, at 73.3 peicent, are fairly close behind, but two-year
colleges lag badly, with only 46.7 percent.

Policy Makers and Decision Makers

Institutionwide decisions

The 61 chief decision makers who indicated that their insti-
tutio ; had an institutionwide plan or policy were asked who
specifically was involved in drawing up the plan or policy.
About 69 percent of the total indicated that the work had been
done by a committee. If the institution did not have a computer
committee, planning strategies tended to be developed by such
persons as the director of the budget ofiice, the president, the
vice president for business affairs, or the provost. A wide range
of positions was reported as being involved on committees.
Regular faculty members were reported most often, followed
closely by persons responsible for campuswide computer
services. Persons who work directly with computers m their




jobs were mentioned about 30 percent of the time, those in
administrative positions about 43 percent of the time. A study
conducted in 1985 by the Corporation for Public Broadcasting
(the Higher Education Utilization Study} reported that, at that
time, the institution’s administrative officer most often made
decisions about the acquisition of hardware (Riccobono 1986).
In the short time since the survey, a rapid move has occurred
toward campuswide networking, integration of all computing
facilities, and distribution of computing power, leading to the
move toward a single administrative officer with institutionwide
authority for information technology (Coughlin 1987). Stan-
ford, for example, hus a vice provost in charge of an informa-
tion resources office, which covers both academic and admin-
istrative computing and includes sections concerned with
instruction, networking, and libraries (Shurkin 1987). The
University of Michigan has a vice provost for information
technology ‘n charge of campuswide networking (Mace 1987c).
California State University at Los Angeles reorganized several
existing units and created the position of vice president for
information resources management (Penrod and Dolence 1987).

Factors influencing decisions
Respondents were asked about the importance of different fac-
tors in influencing the plan; table 5 shows the results, with rat-
ings varying from 5 for very influential to 1 for not at all
influential. Students” use was by far the most influential factor.
Cost was second, <ollowed in order by departmental use, insti-
tutional use, and individual faculty use. Agicement was great-
est with regard to studenis™ use.

The study team selected the factors in table 5 as a result of
literature review in late 1985. The factors suggest a forced

TABLE 5

INFLUENCE OF DIFFERENT FACTORS
ON THE POLICY OR PLAN

Average

Score
Cost 4.03
Students’ use 4.45
Departmental use 3.59
Individual faculty use 3.20
Institutional use 3.47
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choice among individual users resulting from mutually exclu-
sive categories of uses. In comparison, the chief topics of
concern at EDUCOM’s 1987 conference were icported as net-
working, automation of libraries, and software (Revenaugh
19€8). While these concerns do not conflict with the factors in
table 5, they suggest a shift to a more holistic conception. In-
stead of choices among individual users, the interest is more in
general access to resources amoug all members of the higher
education community.

Responsibility for implemenzation

Where an institutionwide plan existed, respondents were asked
who was responsible for implementing it. The computer com-
mittee (16 percent), director of computer services or the com-
puter center (28 percent), and faculty (13 percent) were men-
tioned most often as directly responsible. The trend toward
movement to a single administrative officer with institationwide
authority hus =lready been mentioned. Eighty-three percent of
the responderts said that students had no involvement in the
plan’s development or implementation, a surprising result,
given that students’ use was mentioned as the most influential
factor in developing a plan.

Decisions by schools and departments

The 720 faculty and administrative respondents were asked

whether their school or department currently used microcompu-

ters; slightly more than 80 percent responded positively. The

80 percent using microcomputers were asked who made the

decisions on purchasing hardware and software (see table 6).
Department and school committees were involved in making

TABLE 6

DECISION MAKERS WITH REGARD TO HARDWARE
AND SOFTWARE FOR DEPARTMENTS AND SCHOOLS

N=578
Decision Made By Hardware Software
Committee 50.4% 47.4%
Departinent 16.8 14.2
Individual 18.0 19.2
Other 1.0 0.0
Don’t know 13.8 14.2
Total 100.0% 100.0%




decisions about hardware and software about twice as often as
individuals or departments acting as units. Of those who made
individual decisions, about 21 percent were deans and comp-
trollers, 16 percent were department heads, 15 percent were di-
rectors of the computer center, and 12 percent were faculty
members. Six presidents made unilateral decisions on purchas-
ing microcomputers.

The majority of the participants in the survey were involved
directly (34 percent) or indiectly (23 percent) in the decision to
purchase hardware and software. Respondents indicated that in
future decisions on hardware and software they expected the
committee structure to be dominant.

Selection Criteria for Hardware and Software
Institutionwide decisions

Respondents were also presented with a set of 19 criteria that
might be used in selecting microcomputers and were asked to
indicate the importance of cach criterion in the actual selection.
The rating scales varied from 5 for very important to 1 for not
at all important. Results are given in table 7.

The most important single criterion for decision :aakers was
the availability of software. Also very impor. it wer the
operating system, compatibility with oti.er machines, product
reliability, price, manufacturer’s reputation, and case of opera-
tion. Appzarance, size, and portability were judged least im-
portant. The greatest disagreement occurred on local area
networking, followed by warranty, telecommunications capa-
bility, availability of service, and quality of technical support.
Local area networking and telecommunications both had iela-
tively low average scale scores.

Decisions by schools and departments

The q'te.ion of criteria used in the f .st in selecting microcom-
puters was also posed 1 the sample of faculty ana administra-
tors; in addition, this grou.p was aske = what criteria they ex-
pected to bz important in he future. Results are summarized in
table 7.

The criteria considersc most important in past decisions by
faculty and administrators were sim‘lar in most cases to those
of the chief decision makers. The most impurtant was availabil-
ity of software, followed closely by product reliability, the
choice of an operating system, and ease of operation. Also high
were the manufacturer’s reputation, availability of service,
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TABLE 7

COMPARISON OF PAST AND FUTURE CRITERiA IN
SELECTING A MICROCOMPUTER SYSTEM

Faculty/Administrators Decision

Past Future Makers

Average Average Average
Criterion Score SD  Scorc SD Score SD
Appearance 1.65 091 1.85 1.02 148 0.73
Size 250 1.24 288 1.23 1.81 0.83
Portability 272 1.26 309 1.30 1.8 1.06
Ease of operation 4.42 0.81 4.60 0.68 4.00 0.96
Operaling system 146 0.77 4.38 0.88 4.26 0.96

Compatibility with other ~ 4.21 1,16 4.42 0.94 4.27 1.16
mﬂ("l Tevuag

Capsc ot random- 4.13 0.90 424 090 3.66 0.96
access memory

Local area networking 310 139 355 1.24 296 1.46

Keyboard functions 371 110 412 0.99 3.18 1.23

Graphics 3.27 122 3.52 1.37 343 0.95

Telecommunications 2.87 1.38 318 1.35 3.09 1.37
capability

State-of-the-art product 393 1.02 377 L16 3.86 0.91

Availability of 4.64 0.72 4.66 0.65 4.58 0.84
software

Manufacturer’s reputation  4.36  0.88 4.22 0.97 4.19 0.94
Availability of service 431 095 4.61 0.75 3.82 1.3l

Quality of technical 4.02 1.04 4.47 0.78 3.50 1.29
supporl

Produst reliability 449 0.80 4.60 0.72 4.40 0.87

Price 420 0.85 4.23 0.84 4.27 0.87

Varranty 373 1.09 4.18 0.94 3.10 1.38

Average 372 1.03 3.92 0.98 345 1.06

compatibility with other computers, and price. The areas of
greatest disagreement were local area networking and telecom-
munications capability. Disagreement was also high for poita-
bility, size, and graphics.

In judging future criteria, the largest increases in importance
were for local area networking, quality of technical support,
warranty, and keyboard functions, with portability, case of op-
eration, telecommunica..2n2 ~pability, and availability of.ser-
vice close behind. This outcome scems to reflect the emerging
technology and, at the same time, pragmatic concern with
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keeping systems operational. Availability of software still had
the highest rating,.

As events have developed, the judgments regarding future
criteria were rather accurate. Networking and connectivity are
dominant concerns at the larger institutions and are increasing
in importance everywhere. The mwve is to campuswide connec-
tivity, with all computer resources integrated and access avail-
able to all students, faculvy, and administrators (Bruder and
Hertzberg 1988; Janus 1987; Mason 1987; Ohler 1987). The
goal is to support the entire organization with available access
across families of computers and distributed resources and to
do so in a way that is invisible to the user (Harvey 1988).

The availability of software continues to be a major concern.
Early in 1986, EDUCOM undertook its Software Initiative to
stimulate the development and distribution of software in higher
education and to allow software to emerge “‘as a full comple-
ment to reading, lectures, and discussion.”” The announcement
of the project carly in 1986 stated, ““The market for software is
immature, balkaniz¢d by machine incompatibility and beset by
logistical problems’” (EDUCOM 1986).

Use of Microcomputers

Institutionwide use by students

Chief decision makers were asked whether students were
required to use microcomputers in their institutions. Ninety
percent responded that certain courses required the use of
microcomputers. When separated by type of institution, the
figures were 90 percent for public four-year colleges, 80
percent for private four-year colleges, and 100 percent for two-
year coileges. The respondents were then asked how students
actually used microcomputers (whether or not such use was
required). Results are shown in table 8.

Overall, the greatest uses were reported for word processing,
working with math and statistical problems, business education
applications, and pragramming, and the lowest use was for
research. Substantial differences existed among institutional
types on scveral items, however. Two-year colleges reported
the grectest use in all categories except research {where little
emphasis is traditionally placed). Among four-year colleges,
usc was substantially greater in private institutions for word
pmcessing and math and statistical problems and substantially
greater mn public institutions for research and programming.

The EDUCOM Software Initiative concluded in a May 1987
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TABLE 8

Public  Private
4-Year  4-Year

N=30 N=30
Word processing 0.0%  80.0%
Math and statistical 63.3 83.3
problems
Business cducation 76.7 76.7
applications
Record keeping 333 3.3
Rescarch 53.3 26.7
Programming 76.7 66,7
Other compuler science 36.7 3.3

usc

history (MacKenzie 1988; Pollack 1987).

Kinley 1988).

2-Year
N=30
93.3%

96.7

90.0

56.7
16.7
96.7
40.0

STUDENTS’ USE OF MICROCOMPUTERS REPORTED
BY CHIEF DECISION MAKERS

Total

N=90
sh.1¢
81.1

8L.1

4).1
2.2
80.0
37.8

report that microcomputers had to that time beon used widely
for word processing and spreadsheets but predicted greater use
of instructional software in a variety of fields | Electronic
Learning 1987). More recent reports note increasing use in
such ficlds as art, history, medical education, and French

Institutional requirements for students to purchase micro-
computers have been discussed in the literature; 98 percent
of the institutions participating in the study indicated that they
did not require such purchases and did not expect to do so in
the future. As of 1987, this trend had slowed and, other than
the three service academics, no colleges or universities had
joined the 14 that then required students to buy computers
(Turner 1987). The trend appears to be rather for campus
units, suci as bookstores, to make equipment available at a
deep discount to students who want it (Kass 1988; Kass and

f{‘? Personal use by faculty and staff ‘
o Study participants were asked about their personal use of mi-
% )-"”1 - crocomputers, and 453 (63 percent of the te.al group! reported
PN that they used them in their work at their institutions. The
\W greatest usc by far was for word processing {85 pere .nt). A far-
/ﬁ v distant second was rescarch (38.6 percent), followed closely by
keeping students’ records (36.9 percent), math and statistics (36
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percent), and classroom instructional support (35.5 percent).

Fewer than oae-fourth of respondents used them for anything

other than word processing.

Thirty-two percent reported that they owned their own nticro-

computers, and over half of the respondents (52 percent) not

currently using microcomputers in their work indicated that

they expected to begin using them for werd processing in the

next two to three years. Other applications likely in the future
\
|
|
|
|
|
\
|

included records management (37.2 percent), classroom in-
structional support (35.8 percent), business applications (33.4
percent), students’ laboratory use (32.1 percent), math and sta-
tistics (29.9 percent), and faculty research (25.8 percent).

Use by schools and departments

Table 9 shows type of use by schools and departments, with
results categorized by type of institution. Use was greatest in
public four-ycar institutions and least in private four-year insti-
tutions. Public four-year schools reported greater usc of micro-
computers for research; «wo-year schools repoited greater use
for instruction. All used them substantially for administration.

TABLE 9

TYPE OF USE IN SCHOOLS AND DEPARTMENTS
BY TYY'Z OF INSTITUTION

Public Private
4-Year 4-Year 2-Year Average
N=240 N=240 N=240 N=720

Research only L7%  0.8% 044  LO9
Instruction only K 7.5 11.7 7.8
Administration orly 1.3 100 88 100
Research and ins ruction 5.8 2.5 1.4 Y
Research and adininistration 6.3 2.9 0.4 3.2
Instructior and administration 10.0 213 0.6 226
Research, instruction, and 48.3 202 204 3206
administration

Subtotal; Some type of use  80.7¢ 7420 TR.TG TO.RY
Microcomputers not being used 12,9 229 19.6 18>

Don't know or 1o answer 0.4 LY 1.7 1.7
Total 100.0% 100.0% 100.0% 100.0%
Q
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Finarcial and Other Commitments

Institutionwide commitment

The 60 decision makers who indicated that their institution had
a policy or plan for microcomputers werc asked about the
institution’s total financial commitment for hardware, software,
construction, and other costs. Answers are summarized by
category in table 10.

The "mount committed to an institutionwide microcomputer
plan ranged from under $50,000 to over $2 million. About 65
percent had committed under $500,000; the median amount
was approximately $200,00C. Eight schools had committed
over $1 million,

The 60 decision makers from institutions with a policy or
plan were also asked about source of funding for their current
program. Major sources, categorized by type of institution, are
summarized in table 11. The funding patterns in table 11 are
strikingly different. Public four-year schools got about half
their funding from state allocations and almost half from gen-
eral revenues. Private four-year schools relied very heavily on
general revenues and also depended more heavily than the
others on tuition. Two-year schools relied very heavily on state
allocations. These patterns undoubtedly reflected general fund-
ing patterns in the different types of institutions.

Several other funding sources were reported, though they
were quite few in number relative to those reported in table 11.
Inciaded in the additional sources were grants, gifts, donations
from vendors, capital funds, Title III funds, bond issues, and
even, in one case, a lottery.

TABLE 10

TOTAL FINANCIAL COMMITMENT AMONG
INSTITUTIONS WITH PLAN

(N=60)

Cost Percent
$50,000 and under 11.7%
$50,001 :0 $100,000 18.4
£100,001 (o $200,000 20.0
$200,001 to $500,000 150
$509,001 to $1,000,000 83
$1,000,001 to $2,000,000 10.0
Over $2,000,000 3.3
Don’t know or no answer i3.3
Total 100.0%
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MAJOR SOURCES OF FUNDING OF
MICROCOMPUTER PLANS

Public Private

4-Year 4-Year 2-Year Total

N=25 N=21 N=14 N=60
General revenue 44.0% 66.7% 28.6% 48.3%
Student-fees 24.0 4.7 0.0 11.7
State allocation 52.8 0.0 100.0 45.0
Tuition 12.0 28.6 21.4 200

Respondents from schools with plans indicated that the
average cost of the microcomputer systems in use was under
$3,000. Forty-four percent stated that the student paid less than
10 percent of the total cost of the computer. About two-thirds
of the institutions paid the total cost themselves.

The respondents felt that their future sources would remain
very similar to current sources. They expressed concern about
increasing costs as plans expand and large purchases are made.
Many institutions will be unable to meet all of the costs asso-
ciated with students’ use of microcomputers—an especially
difficult problem for private institutions, which relv so heavily
on nontax revenues and tuition. A trend is growing for schools
to charge a fee for students’ use of computer labs (Shalvoy and
Dersipilski 1987).

Commniitments in schools and departments

In the assessment of the commitment to microcomputers in
schools and departments, administrators and faculty members
were asked when they expected a decision to pur~hase addi-
tional microcomputers, whether funds were alrcady approved
for purchasing, and if so how much was allocated.

About 54 percent of the respondents expected their organiza
tional unit to purchase additional microcomputers within the
next year, and another 27 percent expected additional purchascs
at some later time. Results were similar across institutional
types. The data suggest that private four-year colleges will not
purchase their machines as scon as the others. Overall, the re-
sults leave no doubt of a broad realization of the need for more
microcomputers and a strong commitment to increasc the num-
ber of microcomputers used in schools and departments.

Administrators and faculty members were then asked

Q .
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whether, to the best of their knowledge, funds for purchasing
additional microcomputers were already allocated in their
schools or departments. Slightly more than one-third reported
the funds already allocated, and another 18 percent either did
not know or did not answer the question. Fewer than 50 per-
cent said that funds were not yet allocated. Tax-supported
schools were somewhat more likely to have funds currently al-
locate. Of the 247 respondents who stated that their schools or
departments had funds allocated, only 51 were able to indicate
how much had been allocated.

The evidence is clear that institutions, schools, and depart-
ments are strongly committed to greater use of microcomputers.
Tax-supported schools are ahead in current use and in funds al-
located for future purchase, but all types of institutions clearly
intend to broaden their use of microcomputers for instruction,
for administrative activities, and for personal tasks of faculty
and staff.

Summary and Conclusions

This section reported findings of an April 1986 survey in five

major areas: existence of a policy or plan, policy makers and

decision makers, criteria for selection, use of microcomputers,
and ¢ mmitments:

© Existence of a policy or plan. Overail, the results sugg “st
an emerging area that has developed faster than expecteu
and with which existing planning .nechanisms have conse-
quently been unable to cope.

® Decision makers. The committee structure is the dominant
means of sclecting hardware and software, whether deci-
sions are institutionwide or for individual schools or de-
partments,

® Crileria for selection. Availability of software, the operat-
ing system, compatibility with other machines, product re-
liability, price, ease of operation, and the manufacturer’s
reputation were most important in past decisions. Criteria
expected to be more important in the future included local
area networking and telecommunications capability.

® Uses of microcomputers. Word processing, solving math
and statistics problems, busincss education, computer sci-
ence, and administrative use were cited.

® Financial and other commitments to microcomputers.
Financial commitments to purchase microcomputers aver-
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aged about $200,000. More than 80 percent of adminis-
trators and faculty indicated that their units would pur-
chase additional microcomputers in the near future, though
fewer than half said that funds for the purchase had al-
ready been allocated.

The most forceful, influential development has been the
growth of the idea of campuswide integrated networking as a
goal and of the concept of total connectivity of information re-
sources. In fact, 1988 has been called the ““year of the local
area network’” in higher education (McCarthy 1988). Two or
three years ago, few people could even imagine the scope of
this change, and the ultimate extent of its impact is still seeping
into the consciousness of many responsible persons.

The survey results suggest that use of microcomputers has
developed rather haphazardly, that events occurred faster than
planning processes were structured to handle. The lack of ade-
quate planning in the past and of a cclierent concept of how
microcomputers should in the future be phased in and used in
higher education is clear. The increasing momentum of the in-
formation revolution means that better planning is not just de-
sirable—it is essential.

O
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PLANNING PROCESSES

Many processes are used in planning for microcomputers in m

higher education. Most institutions develop their own plans to R
meet special needs and missions. These formal and informal Institutions
?rocesses are based fonhtheir parliclular expe.rie(r;ccls or adopted that wait,
rom one or more of the commonly recognized planning pro- ,
cesses in the field. This se ‘ion, presents (with examples) sev- hOp ing lo stay
eral processes identified from field observations and the ahead Of
Ii!eralure (§ee, e.g., Meredith, Cope,. and Lenning 1987; Mere- obsolescence’
dith, Lenning, and Cope 1988; Morrison 1987; and Norris and £ Wi
Poulton 1987). cannot win,
Six prccesses provide a broad framework for categorizing in-  AS FROST
stitutional efforts to plan for microcomputers: (1) ““muddling equinment is
through,”” (2) the reactive procass, (3) long-range planning, (4) % bg A
environmental scanaing, (5) strategic planning, and (6} .actical 0 ‘?0 ete. whnen
planning. These processes can work in conjunction with one it is delivered
another in an institution at any one time. or will be

Muddling Through within a few

Some institutions have a very difficult time responding to the monthS.
continuing changes in technology, and the response is almost
always influenced by limited resources and lack of knowledge
of how to proceed. Another even more important factor is the
institution’s mission and purpose. Its zontext and direction are
changed only with great difficulty. Why is this change so
difficult?

Colleges and universities are by nature internally diversified,
with power and decision making spread throughout the disci-
plines. The larger the institution and broader its disciplinary of-
ferings, the more it is true. The decision-making process has
traditionally been carried out by cor.mittees. Institutional his-
tory and direction, faculty interests and power, and long-range
goals and objectives influence the process. Unfortunately, much
of the decision making has not envisioned the future more than
for a short time, so most plans are not implemented completely
as initially projected. i
This difficulty is an important factor in institutions’ planning

for technoiugy, as they are prone to foilow current directions
with marginal adjustments. A process that describes such a
scenario is ‘“muddling through® (Lindblom 1959), which pro-
poses the abandonment of long-range planning and long-range
solutions and proposes in their place making small marginal
changes, noting the impact of the changes, and adjusting deci-
sions and direction as the institutional environment changes.
Q
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One exampie of this process 1s an institution’s deciding to es-
tablish and noting the impact of establishing a local area net-
work for its computer science department and sciences before
establishing them for other disciplines. In this setting, the insti-
tution’s overall purpose « d course are not changed. The ad-
vantage of this action is that the institution has the opportunity
to evaluate the impact of a marginal decision affecting a small
segment of the disciplines. Resources are more effectively allo-
cated with a decrease in the probability of error as decisions are
made for the entire institution.

If the commitment to a course of technology has already
been made #n an institution and no major changes occur in that
technology, muddling through may work. Advances in com-
puter technology have been rapid and pervasive, however; and
the impact has been important in causing institutions to con-
sider entirely new missions. In this instance, muddling through
is not necessarily the most effective planning response.

Another associated problem in the field has to do with com-
mitment to equipment. Once equipment is purchased, it be-
comee part of a long-range commitment. It must remain in use
until it justifies the cost of its investment. In this case, mud-
dling through may be a reasonatle response from an inst .tion.
Perhaps the biggest problem with this process 1s that it does not
allow institutions to make radical decisions to meet the chang-
ing conditions of society.

The Reactive Process

Technology moves so fast that even the most advanced institu-
tions find themselves reacting to its impact at one time or an-
other. A more noticeable reaction in this field is institutions
waiting until they are certain their decisions about the technol-
ogy have been tried and tested successfully before implement-
ing them themselves. As such, institutions find themselves in a
position of reacting. In one sense, reactive planning—the pro-
cess of acting on a problem once the nature and conditions it
produces become evident and clear enough to respond—is
rather common in institutions as they attempt to deal with mod-
ern technology. The process generally does not wait until all
conditions are studied and understood.

Technology has and will continue to produce its significant
share of reactive planning. One example of the role of reactive
planning in the field is with manufacturers of microcomputer
equipment, who seem to be either leaders or followers. The
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leaders take enormous risks based on marketing studies that
may lead them to hardware designs that will have little im-
pact—or capturc a significant share of the market. This case
could occur when manufacturers set standards for hardware and
software as in the case of IBM with the OS/2 operating system
and PS/2 line of microcomputers. The followers, on the other
hand, wait until new equipment is on the market. These ven-
dors try to duplicate or improve their competitive products and
often do so at less cost. This scenario has a dramatic impact on
the higher education market. Institutions that buy early can
generally get a considerable price break from manufacturers as
an incentive, but they also stand the chance of buying equip-
ment that may not have been thoroughly evaluated to meet their
special needs and requirements. Institutions that wait for the
““best’ equipment and prices to come on the market, however,
may not be able to stay abreast of the changing needs of the
field or compete for students.

An example of solving a planning problem reactively is a
liberal arts institution’s discovery that a competitor has attracted
a considerable number of its students through the establishment
of a campuswide microcomputer system proclaimed to facilitate
students’ learning. Realizing the cffect of the loss of students,
the liberal arts college might react by establishing its own cam-
puswide microcomputer program.

Institutions that wait, hoping to stay ahead of obsolescence,
cannot win, as most cquipment is obsolete when it is delivered
or will be within a few months. Even special prototype equip-
ment and software can hope to capture only a small window in
a year or two. The key point to note in reactive planning is that
institutions must react correctly to solve problems.

Traditional Long-range Planning

In the ficld of microcomputers, traditional long-range planning

has characteristics found to limit institutional efforts to plan ef-

fectively for technology. This process assumes that the external
environment, which includes the emerging needs and require-
meris of society for its work force. is stable. In turn, it empha-
sizes stability in planning, operating within an implementation
period of five to ten years. One office or unit generally is re-
sponsible for developing a long-range plan for an institution be-
cause central control is necessary. One related assumption is

} that the process can be developed in the closed environment of

| an institution with an internal focus. The tradition and history

\
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of an instituticn, wath their inherent stability, are very impor-

tant factor and are taken carefully into consideration in imple-
menting this type of planning. As such, institutional gover-
nance and budgets have considerable influence on the process.
To get information to formulate budgets, quantitative data are
required.

Long-range planning attempts to achieve an orderly blueprint

in which planning decisions are carefully analyzed and de-
duced. The products of the planning are emphasized, generally
at some specific and scheduled time. Efficiency is stressed as
delays in carrying out the process can be costly. The point of
reference for this planning is the current time, with future pro-
jections made from it. Ambiguity in understanding changes
conditions and causes the process to stop, so every effort is
made to avoid it. Tried and tested methods of solving problems
are keys to the process. Efficiency rather than effectiveness is
important, and institutional leaders with the greatest influence
are the ones who shape the plan—which means of course that
the weaknesses and strengths ot the ind viduals are carried over
to the plan.

A problem that could be encountered in this process, for e..
ample, is an institution deciding to purchase inexpensive com-
puters in volume from a single manufacturer. The purchase is
based on extensive research in microcomputers, and the full-
scale implementation of the system is to be spread over five
years in order to capture the payback on the investment. During
the second year of the long-range plan’s implementation, a ma-
jor breakthrough in technology leaves the manufacturer’s com-
puter significantly behind in capability. The institution recog-
nizes that the only way out is to scrap its current plan and
equipment, but the enormous commitment of time and re-
sources made by faculty and students ricans such a change in
direction is nut possibl.. Long-range planning by itself does not
always provide “he flexibiliy to change direction easily.

Unfortunately, the ficld of microcomputers exhibits no stabil-
ity and comes with no real tradition. Microcomputers have

7 been on the market only a few years, and campus systems have
followed their availability. Technology is constantly in a state
of flux and change. Some characteristics inherent in traditional
long-range planning do not match well with the conditions of
technology. Modifications through the infusion of other pro-
cesses or adjunctive methods like environmental scanning must
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be used to bolster long-range planning to be cffective in plan-
ning for technology—and specifically for microcomputers.

The key characteristics of traditional long-range planning are
summarized in table 12.

Environmental Scanning

Perhaps nowhere clse than in higher education does the external
environment play such a critical role in institutional plan.ing.
Without ¢ careful and deliberate assessment of technology, nei-
ther colleges nor their departments can respond to students’
needs and the societal requirements that create them. The exter-
nal environment must therefore be carefully and continually

TABLE 12
CHARACTERISTICS OF LONG-RANGE PLANNING

. Emphasis on stability

. Tradition oriented

. Budgets and structure of governance heavily influence results
. Emphasis on concrete and objective data

. Blueprint for future decisions

. Deductive and analytical

. Product oriented

. Focus on extrapolation

. Oricnted toward future decisions, looking from where we are now
10. Reactive

11. Inaction when ambiguity exists

12. Intemal focus

13. Opportunistic orientation

14. A reliance on the tried and tested

15. Lock-step process

16. Univariate

17. The most persuasive persons set direction

18. Institutional strengths and weaknesses are the primary determners
19. Emphasis on facts and the quantitative

20. Emphasis on doing the right things

21. Orientation toward cfficiency

22. Science

23. Plan

24. Planning office carries out decisions

25. Closed and internal focus

OC =1 S\ L B L BN e
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Source: Meredith, Cope, and Lenning 1987,
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evaluated. Realization is growing of the significance of envi-
ronmental scanning in planning for technology in higher educa-
tion. This process was developed by corporations to enhance
the collection and analysis of information from outside. Envi-
ronmental scanning designed to facilitate long-range plenning
essential to succeed in business and industry allows input into
the long-range planning cycles, corresting them to modify an
organization’s direction to improve productivity.

The process has four stages (Morrison, Renfro, and Boucher
1984). The first requires scanning the external environment for
emerging trends and issues that threaten or provide organiza-
tional opportunitics. The next stage evaluates and ranks each
trend and issue as to its likelihood of emerging and the nature
and degree of its impact on the organization. The third stage,
forecasting, develops an understanding of the likely future for
the most important trends and issues. The fourth stage monitors
the trends and issues for their continued relevance and evalu-
ates the accuracy of earlier forecasts.

The process is relevant to colleges and universities planning
for the conditions imposed by technology. It makes visible in-
formation from society that can strategically affect planning for
the development of microcomputers. It greatly enhances and
structures information from society—specifically, from all the
external environments from technology that influence the devel-
opment of microcomputers (Morrison 1987). The process has
as its objectives being able to (1) detéct scientific, technical,
and economic factors that can affect organizations; (2) uncover
and define potential threats, opportunitics, and/or maj-r
changes implicd by the factors; (3) promote and focus future
plans; and (4) alert institutions to trends that are converging,
diverging, speeding up, or interacting (Coates 1985). These ob-
jectives are critical to the needs of the ficld of microcomputers.

Long-range planning for microcomputers is not an effective
process because of the constant changes in technology. Stra-
tegic planning allows corrections in the system, but few institu-
tions have seriously considered the adjunctive process of en-
vironmental scanning to enhance futare projections as a
formalized, integrated clement of their planning. With the in-
centive to meet the critical needs of technology, environmental
scanning may find its place as one of the most important
processes of augmentation in planning for microcomputers.
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Strategie Planning

During recent field visits, some of the larger multipurpose insti-
tutions indicated that strategic planning is the major p-ocess
used in orchestrating their management of technology—whicn
may or may not be the case as some confusion exists about un-
derstanding what strategic planning is. What institutions may
have meant is that they are using several important strategies
they have combined and linked to constitute their effective
planning process. Institutions may also have meant they are
making strategic decisions regarding planning. The follow. 2
criteria can help institutions determine whether they are ad-
dressing strategic issues or making strategic decisions. The is-
sues or decisions (1) define the institution’s relationship to its
environment; (2) generally assume that the entire institution is
the unit for analysis; (3) depend on information (input) from
many functional areas of the institution; and (4) provide direc-
tion for and constraints on administrative anc operational activi-
ties throughout the institution (Shirley 1983).

Strategic planning has some very specific parameters that are
becoming increasingly important for institutions attempting tu
plan for technology. Part of the confusion in whether institu-
tions are using strategic or another type of planning lies in pre-
vious understandings of strategic planning (Meredith, Cope,
and Lenning 1987). Past definitions have been too broad and
all-encompassing and many types ot planning would have fit
previous definitions. A current definition of this important
process provides a more focused framework for determining
whether or not an institution is using strategic planning:

Strategic planning, a relatively new management tool, is not
simply an aggregation of budgets or a collection of manage-
ment iechniques to address all the issues facing an institu-
tion. Strategic planning is an open systems approach to
steering an enterprise over time through uncertain environ-
mental waters. It is a proactive problem-solving behavior di-
rected extermally at conditions in the environment. It is a
means to find a favorable comparative position in an indus-
try where there is continual competition for resources. The
primary purpose is to link the institution’s future to antici-
pate. changes in the environment in such a way that the de-
pletion of resources (money, personnel, students, good-
will. . .) is slower than the acquisition of new resources
(Cope 1986).
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When institutions differentiate strategic from long-range
planning, a number of distinctions emerge that are critical to
planning for microcomputers.

Strategic planning is dynamic and responsive to the changing
environment. It has a distinzive mission. It operates most cf-
fectively with single or few planning objectives and purposes,
making .t 2n important tool for issucs related to technology and
specifically to the microconzputer. Results are open to change
through the influence of new conditions and circumstances.
**Strategic planning is the activity through which one confronts
the major strategic decisions facing the organization’ (Norris
and Poulton 1987, p. 6). Consensus among planners is a domi-
nant characteristic of the process. Results are not locked into a
blueprint. A vision of the future guides current dezision mak-
ing. The prozess is viewed as important to the entire institution
and monitored by institutional planning groups and administra-
tors. Planning is proactive, not reactive. Institutionat environ-
ment and context are the primary determiners of the plan,
Emphasis is on doing the right things. This emphasis should
then be concerned with hiring effective, rathier than simply effi-
cient, people. Planning committees and staff should be those
who are determined to foster, support, and implement the
planned strategies. Decisions are not locked in nlace; rather,
they flow in a stream as conditions and nceds arise and as the
conditions and vision of the future changes.

In this process, the institution is open to the external envi-
ronment —the technology and society in this case. Considerable
institutionwide confidence exists in the decistons that are made,
as they reflect the context of the institution as a whole. This
process really becomes effective when linked to the other
(operational) planning efforts in an institution. Even when
ambiguity is present, the process allows entreprencurial and
action-oriented mput becausce of the enhanced confidence m the
planning decisions.,

Strategic planning is very well fitted to the conditions and
circumstances affecting microcomputers i mstitutions of higher
ccuzation, The development of the technology is dynamic and
constantly changing. Increasingly sophisticated ¢nd faster com-
puters ar¢ characteristic of the emerging field. Expert systems
and software for artificial intelligence are in use in the indus-
trial sector and are important structures for instruction and
administration.

In the computer field, carefully sculptured institutional mis-
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sion and purpose are critical in addressing socictal requirements
for students. Institutions devclop and revise their missions, ad-
dressing issues like computer access for students and faculty
and campuswide connentivity and integration of compnier ser-
vices. Business and industrial alliances keep institutions knowl-
edgesble of technological developments. Missions include
visiu.n of the future formulated through understanding of the
iechnology, projected needs of society, and requirements of the
labor force. Institutional planning for microcomputers depends
on understanding technology. For this reason, an institution
must be consistently focused on the external environment,
ready to react to challenges on irregular time frames.

An institution must therefore analyze epportunitics, anticipat-
ing the sudden and not so sudden changes in the external envi-
ronment to be open and ready to modify expected results while
concentrating on  ing the right things. The constant interac-
tion of key groups in the planning, with their suggestions of
new and improved strategies, can result in a synergistic >ffect
for planning efforts as well as help gain consensus on important
institutional iss 'es and directions. The characteristics of stra-
tegic planning are summarized in table 13.

Tactical Planning

Tactical planning is an important part of the continuous ¢ffort
with insututions facing the changing dynamics of the computer
field. This method of planning occurs within the scope of insti-
tutional activities. It is short range i nature ‘one to three years
duration) and aimed at the specific components of planning,.
The process is aimed at producing useful and usable results
from planning activitics, quickly and efficiently. It is concerned
with tie raost efficieat allocation and manipulation of resources
and programs to achieve ylanning objectives. It has an impor-
tant utility in the micrecomputer deld, where tactics of cfti-
ciency are critically needzd (o coordinate administrative,
research, and instructional procedures or to carry out such
thissgs as new curriculum designs that requi = careful internal
decisions.

An example of such planning is an institution”s purchase of
new cquipment in July for a campuswide computer network,
required to be fully eperational for all students and faculty by
September. The administration reahizes that only the coopera-
tion and coordination of all the disciplines and staff can facili-
tate this goal. At a meeting with all the interested greups, each
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TABLE 13
CHARACTERISTICS OF STRATEGIC PLANNING

. Dynamic and change oricnted
. Mission oriented
Open and participative in terms of influence on results
Emphasis on subjective and intuitive aata
- Vision of the future to guide decision making today
Inductive and integrative
. Process oriented
Anticipative, trying to anticipate sudden and not so sudden
changes
9. Current decision oriented, looking from the future
10. Proactive
11. Entreprencurial and action-oricnted, even when ambiguity exists
12. Externzl focus
13. Opportunity analysis
14. Emphasis on innovation and creativity
15. Continuous and ongoing
16. Synergistic
17. Consensus oricnted in determining direction
18. Institutional environmen: and context are primary d. termumers
19. Errphusis on opinions and the qualitative
20. Emphasis on doing things right
21. Effectivencss oricnted
22. An
23 Stream of decisions
2 mstiwtionwide development
- - Open and external focus

[oe Iy

Sotrces Meredith, Cope, und Lenning tyx7,

one indicates what it can do to facilitate the process, Centrsil
staff coordinate planning components with the advice of the
planning committee and sequentially schedule them with the
dates and times needed to meet the Jeadline. One of the most
effective tactics in institutior * planning is to win support for
the planning process from the faculty, administrators, boards of
trustees, and stu<ents,

Summary

Colleges and universities are searching for planning processes

that effectively address the problems and prospects created by

advancing technology. Strategic planning, when including envi
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ronmental scanning, provides a comprehensive approach for
.Stitutions managing technology, but it must be linked to the
other operational planning activiti=s in an insti*.tion for it to be
truly effective.

One study of whether strategic planning made a difference
after a period of several years of implementation “etermined
that schools using that process reported greater satisfaction, be-
lieved they were getting better results, and determined that they
were actually achieving increasing funding (Meredith, Lenning,
and Cope 1988).

None of these processes alone can describe the type of plan-
ning used in any one institution. One reason is that most insti-
tutions use many types of planning at the same time. Higher
education nstitutions are distinctive, and that distinctiveness re-
quires a customized approach in which strategic plannirg is
linked to the institutions’ regular planning. As such. {itting in-
stitutions into any one process is difficult, if not impossible.
The processes described in this section provide important struc-
tures by which institutions can view their own mix of planning
for microcomputers as a basis for improvement.

)
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EXAMPLES OF INSTITUTIONAL PLANNING

The previous section presented widely recognized planning
processes used in higher education as a basis for examining in-
stitutional planning; it determined that colleges develop their
own combinations of planning processes and strategies tu man-
age technology. This section describes eight selected institu-
tions that encr araged planning from all levels inside and
outside their campuses to ensure maximum participation to fos-
ter and evaluate decisions about technology The institutions
spent considerable time and resources t¢ determine their
strengths and weaknesses before planning for technology.
While considerable operational planning occurred on the vam-
puses, it was not pervasive throughout the institutions. A plan-
ning atmosphere was created in which key representatives from
all disciplines and the admimistrative staff were included in the
planning process.

The eight colleges and universities were selected because
they provide examples of strategies that can serve as models for
other institutions, are recognized nationally as leaders for their
exemplary planning and implementation 1n the computer ficld,
and represent different segments of higher education in terms of
mission, environment, and Size.

Each illustration provides a statement indicating the context
in which the planning has taken place and a summary of key
planning efforts ded to characteristics of strategic planning. The
end of the seciion contains an analysis of planning strategies
common to the institutions compared to the characteristics of
strategic planning outlined in the previous section.

The descriptions were prepared through an examination of
planning documents and field visits to the colleges. The case
studies have been revised several times, based on the institu-
tions’ changing plans. Two of the original institutions withdrcw
from the group because they no longer follow their original
planning, thus making the illustrations inaccurate. The institu-
tions themselves reviewed the descriptions presented here.

Brown University

Over the past decade, Brown University has been heavily in-
volved with the integration of information technology in its in-
structional and research missions. Brown, which has the dual
missions of being a highly regarded liberal arts college and a
research university, has been a special player in the growth of
distributed computing on campus. Unlike many of the early
leaders in this effort, which were largely teshnical institutions,

" own seeks
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of-the-art
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Brown has emphasized the use of technology within the context
of liberal arts, rather than focusing on the technology itself.
Brown seeks to make state-of-the-art technical solutions as
available, usable, and relevant to those in the humanities as it
has been to those in traditionally more technical areas. The
focus of the university’s overall computing strategy has been

to provide easy-to-use access to information, thus enabling

the faculty, students, and staff at Brown to employ informa-
tion technology to the degree that it facilitates their own schol-
arly goals.

Planning for campus computing is an ongoing process that
involves many segments of the university community. The cen-
tral computing organization, Computing and Information Ser-
vices (CIS), oversees all academic, administrative, and data net-
working responsibilities for the campus. This group creates a
rolling three-year computing plan every year. It also initially
defines a set of specific annual objectives crossing all areas that
the faculty Committee on Academic Computing (CAC) re-
views. The Administrative Committee on Computing (ADCC)
oversces administrative planning; an all-campus budgetary com-
iittee requests changes in the budget. CIS is responsible for
operating a capital budget for computing expenditures related to
capital acquisitions, and any variations of the amount within
that budget must be approved through normal procedures.
*“Guiding Principles for Computing at Brown”’ has been
adopted as the underlying premise from which all other pol-
icies and programs should stem.

The essence of Brown’s computing strategy is to ensure fac-
ulty members’ access to a variety of information services
through the all-campus netwerk. All faculty have 2 cess to
their own workstation if they desire one, und Ci$ supports
clusters, classrooms, and laboratories that he,use over 550 pub-
li~ workstations. No requirement or recom.nendation exists that
students purchase their own computers, but nearly half actually
do purchase a microcomputer. Using a combination of central-
ized and decentralized support structures, CIS provides consult-
ing services 19 hours a day, free repair of machines owned by
the institution, and a myriad of other services for users.

Much of the current planning at Brown involves the develop-
=~ it of the network and accompanying services that would be
available over the neiwork. The Brown Internet consists of the
combined interconnected departmental local area networks that
serve the departments along with the backbone and the ma-
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chines (gateways) that connect the depa tricntal networks to the
backbone. The Internet is opera.ed over : campus broadband
cable network called BRUNET and a I'a-eBand Ethernet.
BRUNET was initially installed in 1981 and has grown to the
point where it now connects 120 campus buildings and over 40
residence halls and supplies a variety of services to the campus.
In addition to data transport services, it supplies channels for
environmental monitoring and control of campus buildings and
for security monitoring stations, and it provides video channels
for satellite receiving stations and student-operated video pro-
ductions. Plans are presently under way to augment the system
with fiber optics for trunks and direct access into buildings
needing extremely high transmission speeds.

Key planning strategies at Brown were to:

@ Place the school in a position of national prominence;

® Ensure long-term committment cf institutional resources;

e Strengthen the school’s acknowledged mission through
advanced technology;

o Implement institutionwide administration and control.

Clarkson University

Institutions concentrating on the sciences have had an advan-
tage i their planning for microcomputer technology, although
not all of them have done as well as Clarkson University. In
preparing to coordinate its technology, the university appointed
a dean for educational comgputing, who coordinates all campus
computing, trains faculty, distributes and maintains microcom-
puters, and develops microcomputer scitware. The planning
was directed through an initial study that determined institu-
tional needs of faculty and students. Based on the study, fac-
ulty and administrators developed specifications for institution-
wide compnting. A single manafacturer was seiected for the
upivers  to achieve economies of scale and to facilitate co-
ordination among schools and with the college’s mainframe.
The engineering school wa. initially selected to coord*nate the
introduction of microcomputers into the curriculum, and an
external advisory committee was set up to review progress and
provide advice on futurc plans.

One innovation in Clarkson’s planning was to use & presti-
gious fead school within the institution to initiate implementa-
tion of its plan. Administrators believed that an i 2ntive to
integrate microcomputers into the curriculum would probubly
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work best; they therefore gave faculty members who promised
to use one in their courses and to inform collcagues of their
uses and results through informal reports their own microcom-
puters. Many of the faculty of all schools willingly introduced
microcomputers into their courses with little or no urging. A
key point is the initial use of one of the elements of long-range
planning that turned into a component of strategic planning—
using the most persuasive group to establish a precedent for
using microcomputers. Faculty concensus became the key moti-
vator for integrating microcomputers into the curriculu- - and
campuswide use.

Key planning strategies at Clarkson were to:

© Require all students to own computers and to reccive
national recognition for the effort;

® Appoint an administrator for campuswide computing;

@ Select a single vendor to take advantage of economies of
scale;

@ Establish the effort through a lead school that had the
power and respect needed to implement the program;

¢ Concentrate the effort on the sciences, one of the un‘ver-
sity’s recognized strengths.

Drew University

Considerable debate has been waged ¢ zer the value of sclecting
a single manufacturer’s microcomputer system for an entire
campus. With the nced for technology for an integrated cam-"
puswide microcomputing system—a direction many schools are
taking—is it possible for an institution to go with one vendor
for long? On one hand, such a move favors casy installation
and use and cost savings from volume purchases. For a small
institution, the factors are very important. On the other hand,
no one manufacturer can continue to provide microcomputers
that keep up with the latest technology. Initially, Drew decided
to use the product of one manufacturer but with the idea that
most of the microcomputers would operate as stand-alone sys-
tems. roday, every onc of the institution’s faculty, students,
and staff can be integrated into its total campus environment
with both voice a- 1 date. Several corporations are part of
Drew’s long-range plun and are essential to making it work.
Drew’s efforts have changed somewhat Jince its initiation into
the microcomputer field in 1983. Jts strategies for implement-
ing its plan for microcomputers provide an understanding of
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how a small liberal arts college creatively addressed its vision
of the future to provide campuswide computing services.

Drew University is nationally recognized as a highly compet-
itive liberal arts institution with an enrollment of approximately
1,500 full-time undergraduate and 600 graduate students. In fall
1983, Drew took its first steps toward the integration of infor-
mation technology into its liberal arts curriculum by giving
every student and faculty member a personal computer, creat-
ing a new training and implementation plan for * e of com-
puters, establishing a software library and user support struc-
ture, and upgrading the computer center to handle the new
demands of its plan. In its beginning, Drew’s plan included the
concept of total use for all students, the use of a single vendor
to facilitate servicing, training, and maintenance, low cost and
common use of the same software for word processing and util-
ities, and the idea that students would use the computers inde-
penden. . The plan, conceived in 1983, has been fully im-
plemented with a one-to-one ratio of personal computers to
individuals. Drew now has an operational training and imple-
mentation plan, a software library with some 900 programs,
and a modem computer center directed at its initiative.

A consenzus-vuriented administrative structure was designed
to allow all campus users tc be involved in major decisions like
the selection of vendors for hardware and soitware. The same
structure allowed the operation and implementation of planning
to be carried out by the small, dedicated staff of the computer
center, greatly facilitating daily decisions and operations. Ac in
many institutions involved in developing computer technology,
a director of academic computing was appointed, reporting di-
rectly to a vice president for planning and communications.
This vice president has the advantage of being able to orches-
trate all planning for the university as well as planning for the
computer system.

Because Drew is a small school not well known outside the
liberal arts arena, vendors showed little interest in donating
hardware and software. The company t .« did initially provide
hardware with continuing technical support was Epson Amer-
ica. An advantage for Drew was its ability to deal with a single
vendor with which it had a voiume purchasing agreement. Pur-
chasing 500 or more units at the same time has allowed the
university to get the systems at a low cost and to pass on the
savings to students, who paid for the computers semeste” by se-
mester through their tuition payments. Drew has now devel-
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oped a special alliance/partnership with Bell Atlanticom,
Digital Corporation, Intecom/Wang, and Octel to support its
fully integrated voice-data communications network. Zenith
provided the microcomputers.

Drew pianned to be first in its implementation of total cam-
pus use of micr.computers and anticipated being recognized for
this effort in the field and among a broader territory from
which it traditionally has drawn its students. Drew’s entregre-
neurial objective of increasing enrollment through its imtiative
was achieved when, after its first year of implementation, ap-
plications rose about 40 percent. This level of applications has
been maintained every year since Drew started its initiative,
and the quality of entering students is at an all-time high, while
enrol'ment has remained steady.

Drew’s plan emphasizes integrating all operations within the
university for the 2,000 terminals in dormito;ies, administration
buildings, and department offices that will link tr.. campus’s 50
buildings. The system will feature full integration of voice and
data with a terminal for every use.

Drew’s comprehensive planning is based on three goals: (1)
to improve the quality of education through course-related soft-
ware; (2) te educate students to contribute to society; and 3)to
redefine education as the thinking and problem-solving process
closely bonded to human knowledge. All of Drew’s planning
has been based on linking these thiee goals, which provide the
structure and direction for its planning for microcomputers.

Key planning strategies at Drew were to:

@ Develop a policy for total use by ail students, faculty, and
staff;

® Develop a consensus-oriented administrative structure for
all users to be involved in major decisions affecting plan-
ning, operations, and implementatio:.

® Appoint a central administrator to coordinate campuswide
computing cfforts;

® Plan to be first in impi=iaenting campuswide computing
and through the resulting recognition attract more students;

© Develop a computer science initiative to support and
enhance planning;

® Form an alliance with key corporations to assist in plan-
ning and implementing the total campus initiative;

© Develop a voice and data system thoi is a model “or mod-
ern integrated telecommunications systems.

O
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Drexel University
Drexel University saw from the onset of its planning that it
would have to compete with other institutions i the use of mi-
crocomputer technology. As a university concentrating in the
sciences, advanced computing was essential to its future, par-
ticularly because Drexel is a cooperative educational institution
whose seniors spend a year and a half in industry on co-op as-
signments. Many different committees and groups were in-
volved in planning for microcomputer technology —faculty,
students, bus..aess affairs groups, facilitics committees, the staff
of the computer center, an instructional support group, a micro-
computer users group, an cquipment support group, a micro-
computer program management team, and a selection cnm-
mittee. A central administrative office was established with an
assistant vice president for computing and telecommunications.
The aim of planning was to compete in science and technology,
with the idea that Drexel would be a national leader in the ficld
of microcomputers. One goal of the planning was to meet soci-
ety’s advarced requirements for computer support and sophisti-
cated use within Drexel’s special mission and competencies.

All students in every major were to learn to use a microcom-
puter as a tool for productivity. A common package of com-
mercial software has helped the institution to accomplish this
goal. Drexel also developed instructional software for virtually
every major from which students can select needed software
from a file server in the public cluster of microcomputers; over
1,400 files have been placed on that server by faculty alone.
The campus has 13,000 microcomputers with the major empha-
sis in planning now on networking those machines for an casy
exchange of software and ideas among faculty and students.

Drexel obtained a $2.8 million grant from the Pew Founda-
tion to initiate the faculty’s development effort. Buying from
one manufacturer was planned to reduce costs for hardware and
software. From the beginning, the faculty believed it would de-
velop much of its own software and that it could be «.ssemi-
nated campuswide to students.

The plan at Drexel was designed to be synergistic from the
beginning. Drexel had the correct ingredients to ensure maxi-
mum integration of all computer services. Its concentration in
the sciences allowed it to more narrowly define its pln for
computing. It was able to provide the same type of pr verful
computers at a low price that could be operated independently
or networked to file servers, gateways, and mainframes, facili-
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tating the usc of the same operating systems and applications.
A large a'imber of highly trained faculty wrote their own soft-
ware, which then became part of a poul of software available
to students as part of a package. All efforts by faculty and stu-
dents were effectively controlled from an administrative unit
that oversaw the entire development plan for microcomputers.
Also important was e central administration’s commitment to
go initially with a single manufacturer at a time marked by the
emergence of many different, competing microcomputers. The
result of t* ~ planning was a highly integrated and managed
computing environment tailored to the specific needs and re-
quirements of Drexel’s faculty and students.

Key planning strategies at Drexel were to:

® Attempt to become a national leader in using microcompu-
ter technology with a concentration in the sciences;

® Involve users through committees to assist in planning sys-
tems;

© Direct planning toward competing in science and technol-
ogy to establish Drexel’s niche among institutions and to
draw students from all over the United States;

® Use hardware from a single vendor and faculty-developed
software available to all students and faculty;

¢ Centralize planning to achieve a highly integrated and
managed computing environment;

® Have stu'ents own computers and use them in an inte-
grated academic setting and on the job.

University of Iowa

Campuswide computing has the potential to reduce inequities
among disciplines. Universal availability of computers and soft-
ware from a central sonrce allows all faculty and students
access to computing sc.vices, in turn opening computing re-
sources to disciplines that have not previously used computing
services.

The University of lowa’s comprehensive plan for computing
includea .he goal of coordinating computing services to ensure
universal access and to reduce inequities among departments,

In 1978, the director of academic computing began planning,.

In 1982, the university created an office of information technol-
ogy to continue the planning and to implement the campuswide
system for automation. During the planning, a number of issues
emerged that directed the university’s efforts—that information
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technology is essential to the future of students, faculty, and
administrators; that the university must cortinuously support
the development of technology; that its plan must allow for
broad coordination and reduce inequities; and that the universi-
ty’s challenge is to provide for education, training, and aware-
ness in the usc and potential of information technology.

In the past few years, traditional long-range planning strate-
gies at the university have changed, b.coming modified to re-
flect strategic planning with a long-range perspective. The
long-range viewpoint was essential to ensure consideration of
the funds for equipment purchases and personnel committed
over several years and to provide stability during the implemen-
tation of the computer program. The office of information tech-
nology’s principai : .le was to concentrate on development and
implementation of its strategic plan.

Most of the growth at the university was at the departmental
level. One effective element in developing departmental com-
puting has been the creation of a microcomputer support infra-
structure through the academic computing center. Other
elements effective in ensuring the implementation of its com-
puter program have been comprehensive software and hardware
support, training users, and volume discounts that have been
effective inducements for standardization without rigidly en-
forced standards. These elements, coupled with the university’s
long-term planning strategy encouraging instructional comput-
ing partnerships between academic units and the computing
center, have been a stimulus for departmental computing.

Key planning strategies at the University of Jowa were to:

© Coordinate computing services to ensure access and to
reduce inequities among departments;

® Plan comprehensively for a total computing environment;

® Appoint a director of academic computing;

® Undertake a multiyear plan to ensure institutional stability
of computing servizes;

o Develop a microcomputer support infrastructure;

® Develop a partnership between academic units and the
computing center.

Lehigh University

A characteristic of strategic planning is to make current deci-
sions based on a projection of future conditions and needs.
Lehigh University attempted to analyze the needs of the emerg-
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ing work force and the requirements of technology to plan for
its total campus computer system, and it did so clearly within
its institutional mission and scope. Lehigh’s planning efforts in
its response to technology demonstrated the capacity to envi-
sion correctly the future requirements of technology.

Lehigh University, though traditionally known for its engi-
ncering program, is also dedicated to fostering excellence in the
arts and sciences, business and sconomics, and education. It
has an enrollment of approximately 6,000 1 adergraduate and
graduate students and is able to provide access to its computing
facilities for all students through its campuswide ne.working
system. Through the universitywide network, every student,
faculty member, and administrator has access to a network
server, mainframes, a library catalog, and external networks.
All students have their own data lines and access to an elec-
tronic mail system in all residential housing units, and it is pos-
sible to contact any studeat directly through a network server’s
clectronic mail subsystem. On campus, over 60 percent of all
administrative correspondence is handled through electronic
mail. Electronic biliboards are available through the server for
campus organizations, acaw.mic disciplines, and general public
usc. In addition to having access to public microcomputers and
workstations, approximately 25 percent of the stndents own
microcor..puters that can be connected to the system through
terminal aceess pomnts in their residences. Software for the mi-
crocomputers is available online in the residences and at . lic
sites.

The library’s total catale,, listing is continuously updated; it
is available to a..yonc on campus through any terminal or com-
puter connected to the network in residences, offices, laborato-
rics, and public sites. Off-campus access is also available
through a pool of modems. The library’s online listing of
850,000 volumes includes standard referencing, location of ma-
terials, and current availability. University-held software is also
part of the iisting. Current plans include providing every resi-
dent on campus access to individually assigned television con-
nections providing over 16 channels to support instruction.

Lehigh, a campus with many different minicomputers and
mainframes, is currently committed to a single vendor for mi-
crocomputers. This commitment was made to facilitate acquisi-
tion of a large number of microcomputers and to simplify
handling of technology that might have been difficult with a
number of different, noncompatible vendors. Lehigh does not
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expect to remain committed to a single vendor over the long
term, however., The emergence of new technology, particularly
new architectures appearing in workstations and the IBM Sys-
tem 2, will necessitate considerin' numerous vendors.

From the very beginning of Lehigh’s planning for distributed
computing and communications services, its cfforts were to
place the university nationally in the forefront of the application
of these technologies to its missions in rescarch and cducation.
The administrative structure for computing and communication,
designed to facilitate implementation of its plans, consists of a
single administrative office directed by the vice president for
academic services. The directur of libraries, assistant vice pres
ident for computing and communications services, and assistant
vice president for facilities services all fall within this adminis-
trative group and are all responsible for operating and planning
their respective organizations. Within the framework of Le-
high’s long-range objectives, revisions to the plan are proposed
yearly from the bottom up. Part of the university’s current
mission is a major emphasis on expanding the availability
and quality of computer and communication services for all
disciplines, in keeping with the university’s multidiscipline
orientation.

Several planning strategies at Lehigh are important in faci!"-
tating the implementation of its planning for computers. A cen-
tral administrator in charge of computing and communication
has direct control over facilitics. Because total campus net-
working is an essential element of the planning, the vice presi-
dent for academic services is able to control implemeatation of
the telecommunications system required for the campus net-
work. Distributed computing and communication n<tworking
were designed to occur at the same time. The idea of institu-
tionwide development with total access for all students, faculty,
administrators, and staff to electronic network services, all
campus computers, library data bases, and external computing
and communication facilitics was part of Lehigh’s initial plan-
ning. The concept allows academic departments to have better
control over classes through direct links with students.

Most important in any institution arc the level and intensity
of the continuing commitment to planning. The president and
trustees at Lehigh have been committed 1o the long-range plan
for computing and communications frem the very beginning.
Planning has attempted to achieve the consensus of all depart-
ments and administrators. As part of the-continuing consensus

Most
important in
aity institution
are the level
and intensity
of the
continuing
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to planning.
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' direction, faculty and administrators yearly update the long-
term plan.
Key pianning strateg” s at Lehigh were to:

® Develop a universitywide network link accessible by all
disciplines to every swdent, faculty, and administrator;

® Move from a single vendor to several vendors as new
technologies emerged to improve computing services;

© Consolidate and coordinate all computing services within 2
single administrative office and central administrator;

@ Revise the long-term plan yearly based on changing condi-
tions and emerging needs;

® Obtain a consensus in planning from faculty and adminis-
trators.

Princeton University

The central theme for planning for compuiting at Princeton Uni-
versity since the advent of its major thrust in 1983 has been
‘at & great university requires great computing.* At that time,
a report on proposed initiatives presented to the trustees of the
university included the expansion of computing activitics from
the sciences 0 the humanities and social sciences. The report
also supported expansion to more studer . and faculty, from
freshmen to research scientists, with a wider and more conve-
niently available range of computing tools, including access to
more microcomputers and the central mainframe than had been
available,

In 1984, Princeton obtained a $6 million multiyear grant
from the IBM Corporation to assemble and refine an adminis-
trative and technical infrastructure. The grant provided a major
impetus to accelerate the pace of acquiring a computing sys-
tem. In 1685, a special faculty committee on computing recom-
mended that a new senior administrative position, vice
president for computing and information technology, be ap-
pointed to coordinate all university computing Shortly after the
position was established, the vice president established five di-
rectorates (for information services, systems and technical sup-
port, administrative services, management information « rvices,
and advanced technology and applications) to coordinate all re-
search, develepment, and operations.

*John Edwards 1987, personal communication.
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In April 1986, the office of computing and informr uon tech-
nology presented a five-year plan for enhancing computing at
Princeton. The plan included steps to implement a campuswide,
high-speed communications network, distribute workstations on
campus, provide software to meet academic and administrative
needs, maintain the total s*stem, and increase the technical
staff to support expansion of the system. Princeton’s adminis-
trative structure for computing incorporated existing service or-
ganizations, including media services, printing services, alumni
records, management information services, and the computing
center. The staff has now risen to over 200, and it may rise
even more as new needs and requirements become evident.

Princeton’s concept of planning has excluded the commit-
ment to any single vendor to keep abreast of the teclinology
and provide the advantages of competition when negotiating
with several vendors.

From the beginning of Princeton’s efiort, the committee
structure including faculty, administrators, and trustees has
been integral in making decisions for computing. The under-
standing and perspective to develop effective computing were
available from the beginning, and the faculty committee on
computing, begun in 1983, continues to mect monthly. Prince-
ton was both entreprencurial and action oriented in obtaining
the IBM grant to carry out its planning. Princeton’s mission
was clearly a central theme in its planning, and consensus on
the planning effort cmerged from the faculty committee that
recommended the planning and adminisirative stiacture for
computing. A key clement in Princeton’s planning has been a
comprehensive and centrally controlled institutional administra-
tive structure that maintains and coordinates the catire campus-
wide effort.

Key planning strategics at Princeton were to:

o Concentrate significant resources over several years;

® Address the needs of all users in the plan;

© Appoint a central administrator with links to all research,
development, and operations functinns;

® Exclude a commitment to any one vendor to stay abreast
of technology;

o Ensurc a comprehensive, centrally controlled ad .. o stra-
tive structure;

® Ensure an exemplary, scholarly environment wat provides
all tools needed to enhance research for faculty.
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Stevens Institute of Technology

Some institutions view a very careful and st:uctured planning
process as critical to their response to technology. From the
very beginning of its planning, Stevens Institute of Technology
has used strategic planning to ensure effective decisions and
programs to prepare its students for high-tech futures. The in-
stitutional mission, its vision of the future, the external focus
on emerging technology, its institutional context, and compre-
hensive faculty and administrative consensus had been critical
ciements in Stevens’s planning proczss over the period since
the initiation of its efforts to achiev. an effective campuswide
computing system. The time and resoarces to in.plement jts
plan have beer extensive, but the results have been a nationally
recognized computing system

Stevens Institute of Technology is a private technclogical
university dedicated to the pursuit and disseminacion of knowl-
edge through broad-based programs in engineering, science,
management, and computer science. Since 1978, the organiza-
tional structure for computing and information-resated activitics
has evolved into an integrated system designed to serve teach-
ing, research, and communications through computing. This
evolution began with a grant from the National Science Foun
dation intended to develop computer graphics that integrated
simulation programming across curricula. This experience led
to the faculty’s organized effort to investigate the feasibility
and imp'ications of creating a comprehensive approach to com-
puting in education that would enable undergraduates to be-
come “‘computer fluent.”

A wide variety of support mechanisms assist students as they
work with computers at Stevens—assistants/consultants/tutors,
workshops (during the summer before freshman year and
throughout the academic year), and special documentation, The
growth of 2 personal computer plan for students has been paral-
leled by the creation of a professional computer incentive plan
(PCIP) for faculty. Approximately 00 of the 145 full-time
members of the faculty have participated in the plan,

In 1985, Stevens defined a new strategic direction for com-
puting Dy beginning the CREATE (Computing in Research and
Education for an Advanced Technology Enviroament) project.
Plans for the project were under development ,or three years
before its formal announcement, with strong, unified efforts by
faculty and computing staff. An objective of the project was to
develop a multivendor, heterogeneous, network-h.sed environ-
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ment for communications that facilitated research, education,
and administration. The initiative has been supported by a wide
range of vendors, including Digital Equipment Corporation and
AT&T. To facilitate project planning and the coordination « f
CREATE, the computing and information systems (C&IS) or-
ganization was formed, then headed by «n associate provost.
‘The computer center, management information systems, com-
puter service center, and library are part of this organization.
C&IS coordinates strategic planning, design, and support.

*With the formation of C&IS (later changed to ““information
systems””), a 14-member committee on academic computing re-
placed the ad hoc faculty-administration committees All aca-
demic departments are represented on this committee, which
rneets monthly to consider strategic directions for CREATE and
the personal computer program.

The computer center has grown from a traditional, central
computing site to the computing and communications resources
organization, responsible for major computing systems and dis-
tributed computing, i-.:luding time-sharing, local area network-
ing, and external commuaications. The staff fills traditional
academic computing roles but is also fully involved in design-
ing the network, evaluating hardware and software, supporting
supercomputing, reviewing plarned departmental communica-
tions and resowsces, developing documents planning system
migration, and interacting with a variety of vendors.

A 1986 faculty survey of the use of computing revealed that
computer assignments are widespread, involving a broad vari-
ety of computing activities (e.g., programming, simulation,
computer-assisted instruction, and modelingy. C&IS also pro-
vides support for faculty in the development of proposals for
grants from industry and government. The Stevens software de-
velopment support group was formed to provide centralized,
coordinated expertise and materials to faculty planners to inte-
grate computing in academics.

In 1986, the state of New Jersey awarded Stevens $3.4 mil-
lion to develop its computer and communications center under
CREATE. The development includes wiring the campus using
fiber optics cable to link Ethernet networks, upgrading the cen-
tral computing system  'ding millions of dollars of hardware
and software, and providing access to the network for students
and faculty. During the same year, FIPSE (Fund for the Im-
provement of Post-Seondary Education) granted Stevens a
three-year award to employ interprocess communication in a
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networked environinent to improve students’ learning and to n-
tegrate thinking through simulation in chemical engineering,
chemistry, and environmental enginceriag. This project will
serve as a model for creating computer tools and sharing re-
sources in computer-based teaching and research. Stevens also
participates in a five-year, $1.6 millior. grant to support re-
sources for access to the John von Neumann Supercompuiing

Center and NSFnet.
Key planning strategies at Stevens were to:

® Carry out a comprehensive investigation of externz” and
internal forces that affect planning;
@ Design an intensive computing environment to meet the
institute’s nceds and objectives;
© Apply money from private, government, and state
grants to facilitate planning and development;
® Consolidate all campus planning, design, and imple-
mentation under one central administrative office.

Conclusion
A number of simiiarities among the institutions presented in
the casc studizs relate &0 the characteristics of strategic plan-
ning outlined in table 13 on page 54. The similarities are
summarized in table 14.

TABLE 14

SIMILARITIES AMONG SAMPLE INSTITUTIONS

References to

Table 13
Ali sample institutions repo ed 1. Dynamic¢ and change ori-
that the computing field is so dy- ented
namic and changing that a commit-
ment o continuous planning is
essential.
All institutions indicated the need 2. Mission oriented
to strengthen their acknowledged 18. Institutional environment
institutional missions through the and context are primary de-
planning related 1 development of terminers

microcompulters.

Most of the institutions were crea- 14, L.aphasts on mnovation and
tive in attempting to establish 2 creativity

niche for themselves in the field by

first trying.an innovative or exem-

plary idea that 2 anced tF~ school

and developments in the fic.d.
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Table 14 (Continued)

All institutions envisioned planning  24. Instntutionwide development
1o lead eventually to campuswide

computer networking to reach all

students, faculty, and administra-

tors.

Coordinatioz, cousolidation, man-  17. Consensus oriented in de-
agement, and control of computing termining direction

were essential parts of the planning

of ail institutions. Networking and

connectivity emerged as significant

issues in planning.

; Most institutions developed a plan- 6. Inductive and integrative
ning process that included the inte-

gration of microcomputess within

total campus computing.

Most institutions anticipated and 8. Anticipative, trying to an-
planned for such factors as cliang- ticipate sudden and not so
ing technology and requirements of sudden changes

the work force while evaluating the
impact of their own changing
needs and requirements. Coopera-
tive externa! relationships and alli-
ances were developed and fostered
between the institutions and manu-
facturers as an important zlement
of planning.

Every institution indicated that 1t 5. Vision ot the future 1o
had a vision of tlie future that guide decision making to-
served to stiecture and direct its day

planning. This vision was based on
the expert observations of faculty,
experts in the field, mrvwufacturers,
and planning research to guide the
institutions” development. Subjec-
tive and intuitive data were consid-
ered along with objective data in
planning.
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Table 14 (Contirued)

Instiavuns reported that planning
for development of microcomputess
involved advice from users and po-
tential users represented on campus
as an integral part of their develop-
ment for microcomputers.

Most institutions indiczted that sig-
nificant expansion of computer use
would include those disciplines thal
have not previously used micro-
compulters, with the idea of effec-
tively expanding the use of
computers to all segments of the
campus.

Most institutions projected future
needs and vrk requirements of
sociely as important components of
their computiing plans. The institu-
tions did not w.:t for the comput-
ing ficld to emerge more clearly or
10 be able to project the precise fu-
ture needs for their graduates.

Decentralizing computer power and
services has been made possible
through microcomputers. All insti-
tutions projected decentrali.ation of
computing services as a key con-
cept in their planning strategy to
increase the widespreau use of
computing services while improv-
ing effectiveness and reducing
costs.

17. Consensus oriented in de-
termining direction

21. Effectiveness oriented

10. Proactive

21. Effecuveness oriented

Q
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Table 14 (Continued)

All institutions committed signifi-
cant resources for planning and im-
plementation development of
microcomputers. Most institutions
received grants and gifts from
foundations, computer companics,
pulilic and private sources, and/or
the government to assist them in
planning.

All the institutions planned for a
coordinated and centralized com-
puting administration with a central
administrator or manager, with
consensus of the users a key ele-
inent. The idea of computer part-
nerships emerged as an important
concept in planning.

The institutions viewed training as
essential for all users, although
methods of implementation varied
widely.

Most institutions indicated that
they began their plans at least one
year before any major implementa-
tion.

Most institutions’ plans ranged
from one to five years. Revising
the plans was viewed as a continu-
oUus process.

All institutions viewed their com-
puting efforts to be important and
innovative enough to gain recogni-
tion in the field, and all worked
toward that end.

21. Effectiveness oriented

16.
17.

22.

20.

15.

4.

Synergistic

Consensus oriented in de-
termining direction

Art

Emphasis on doing things

right

Continuous an¢ ongoing

Emphasis on innovation and

creativity

Q  ng for Microcomputers in Iigher Educaiion

RIC

75

83




CONCLUSIONS AND RECOMMENDATIONS

& Clear Need : ,
This monograph has analyzed the challenge posed by micro- T
computers in colleges ard universities and assessed the current The computer
state of planning in response to that challenge. It now offers is the most
recommendations io help colleges an®  ,ersities plan mere .
effectively and prepare for the future. zmportant
While outstanding exceptions exist ng for the use of invention Of
microcomputers in postsecondary ¢ducatio.. sas not been very the 20th
effective. Existing planning meca.nisms have been overrun and
have not coped well with the rapidly changing technology. Fur- Centu'y and
thermore, while awareness of microcomputers is universdl, the ORE Of the
extent of its challenge appears 0t to be fully realized or under-  cepntral
stood at the highest levels in much of postsecondary education. . . .
One may thus conclude that a serious situation exisis—that the Inventions in
need for improvement is real and, in fact, compelling. human
The remainder of this section contains three parts: (1) a re- hiStOly.
view of a set of operating assumptions that affect planniag; (2)
10 recommendations for college and university officials to con-
sider in planning for microcomputers; and (3) the authors’
judgments about what might occur in the future and how pies-
ent actions may affect society at that time. Given the possibili-
ties now emerging, the challenge can indeed be classified as
profound.
The recommendations should be viewed as guidelines rather
than prescriptions. Each institution must implement *hem or not
to suit its own situation.

Operating Assumpiiens

The following recornmendations are based on a set of assumip-
tions that the authors believe should be made explicit. In any
logical system, the validity of conclusions drawn depends,
among other things, on the validity of the initial assumptions.
In considering the recommendations, the reader must be aware
of the assumption, and the extent to which he or she agrees
with them. The overriding assumption of the whole monograph
is, of course, that planning is desirable and requisite. Other-
wise, four major assumptions underlic the recommendations
that follow.

The computer is the most uxportant invention of the 20th
century und one of the central inventions in human history. The
computer era started only about 40 years .go, and we stand at
its infancy. Although its major influence w.'l be felt in the 21st
century, it has already had tremendous impact, providing a
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glimpse of the power of information and of the workings of the
information age. We cannot ste very far into the future with
much accuracy, but we huve enough of a sense of it to know
that the computer must be a key concern as we plan for the
preparation of studeats and for the continuing viability of our
institutions.

The move toward campuswide networking and connectivity
will accelerate  :d shoruly be considered the standard for all
institutions. Connectivity has come on the scene so rapidly in
higher education that it gives us pause in making projections
for the future. Networking has been around for years, but the
concept of integrating all resources of the nstitution through a
network and making them easily accessible to faculty, staff,
and students has only recently come into the general conscious-
ness. Not all colleges and universities will be able to achieve it
fully, of course, but all will see it as the ideal model toward
which they strive.

The goal in building computer systems on campuses is uni-
versal use by all members of an institution’s community(ies),
including administrators, faculty, staff, and students. Micro-
‘computers have the sociolugical effect of making computing
casily available to everyone: Prepackaged applications pro-
grams have removed the need for esoteric programming, and
connectivity places resources at everyone’s fingertips. Front
runners in the field have the stated aim of total use by all stu-
dents, faculty, and staff on campus. Others are certain to fall
in line.

Postsecondary education shares with the larger society the
responsibility for bringing under control the power that knowl-
edge provides 1o alter the wvironment. The day when a scholar
or scientist could escape moral responsibility for his or . ..
work has passed, because possible consequences have become
too grave, and the old saw that fundamental research has as its
only purpose the productior of new knowledge is invalid. The
ultimate criterion of viability must be the capability to survive,
and controlling the power provided by knowicdge hos become
essenual to survival (Beer 1972).

Recommendations

The following rccommendations—for those who ar. aware of a
need and who wish to improve —represent u set of actions that
have been identified as helpful in responding to the challenge
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faced. Each institution must de ~ implement them
in the context of its own cuiture vironment.

Use strategic planning, with a onem of environ-
mental scanning, as the most appropnate p.. ning model for
ikis situation. Most institutiors seem to have been muddiing
tarough or merely reacting to technology, but a more prouctive
stance is probably more ppropriate. Pianning must be accepted
as a continuous activity. Brown University, for examle, de-
cided where it wanted to be in the long run, realizing that this
! vision would change as conditions develop. Based on the long-

range view, it develops detailed three-year plans and revise-
them at least once each year. It continualiy scans both the ex-
ternal and internal environments and is capable of revising its
procedures as necessary.

Establish a centrat authority, at the level of vice president,
to coordinate planning, computer use, and development of in-
stitutionwide networking and access. Each of the eight institu-
tions described earlier found it necessary to set up a central
authority; campuswide coordination is too complex to handie
otherwise. Eff ciently deploying scarce resources is always de-
sirable but has often been missing in the piecemeal approaches
of the past. More important, the move toward conne ‘*ivity 1d
campuswide networking deminds that different components of
the system be compatible and that the whole enterprise be ap-
proached systemically. The central authority must have respon-
sibility for setting policy and direction in the development of an
integ:ated information program. Princeton’s central office, for
example, has five directorates.

Establish clear responsibilitv in a single unit to maintain

| curreat infcrmation on all relevant aspects of computing and to
inform decision makers about matters of concern. This is the
\
|

use of knowledge turned in on itself. Con =ctivity in its broad-
est aspects can be conceived as an aid to use of knowledge.
The integrated system connects knowledge to users, but usuaily
in a passive way. The user must initiate the access; the ap-
proach taken must be more active. Major decision makers are
often extremely busy and despite knowing better find them-
selves poorly informed in many situations. Because computing,

, communications, and networking require specialized kaow-
ledge, it is difficult for the generalist to know crough to make
the best decisions. Ensuring . 1 adequate level of information is
a task the central authority must aciively undertake.

7 \‘1 o e B o
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Involve all faculty and staff in planning the institution’s in-
[formation system and build institutionwide support through a
process of consensus. The recommendation for centralized au-
thority seems on the surface to run counter to the traditions of
collegiality and academic freedom in higher education. But
what is involved is the authority to coordinate, not to coerce,
and this distinction must be clear if one expects wide support
fer the enterprise. At the same time, many faculty have little
contact with computers (except for word processing) and tend
to be apprehensive of schemes for wider use. The need to build
consensus among all faculty, if possible, is clear. Academe’s
traditional committee structure for decision making will work in
computer-related decisions as well. The committee structure
therefore seems the logical choice for building consensus. As
all faculty and staff are to be involved in campuswide net-
works, a plan for using committees throughout the i ‘stitution
must be developed.

Develop an organizational infrastucture that supports the
use of microcomputers throughout the institution and the
hroader use of networks and information sources. If something
is to happen in an institution, it should be made so easy and so
natural that anything else seems less desirable. Microcomputers
will be more likely to be used if they are immediately & lable
and properly maintained, and if they have user-friendly soft-
ware. If they are remote and difficult, they are likely not to be
used. Structural change is so traumatic that people often ““pre-
tend that they cannot see what their own eyes insistently report,
rather than commit themsclves to the reshaping [that] is neces-
sary” (Beer 1¢72, p. 319). In addition to building consensus,
and perhaps as an integral part of it, the institution must estas-
lish a supporting infrastructure, and it must be done deliber-
ately. The University of lowa, for example, created such an
infrastructure through an ucademic computing center, partner-
ships between academic units and the computing center, com-
prehensive support for software and hardware, and training for
users.

Integrate computing in all curricula, and locate or develop
needed instiuctional software. A safe assumption is that the
ready availability of suitable instructional software is necessary
for faculty to use computers. And another safe assumpton is
that most faculty members will pot securc this software on their
own. Much educational roftware is on the market, so part of
the problem may bc finding it. In many cases, however, noth-




ing suitable exists. In ¢his instance, the institution must be pre-
pared to develop it, individually or cooperatively wit!
organizations like EDUCOM. Ensuring the ava:lability of soft-
wi > must be part of the institution’s planning.

Take active steps to secure a long-range financial commt-
men: and adequate funding, including federal, state, and pri-
vate sources in the strategy. Institutions must realize that any
type of planning for technology requires a multiyear comn, *
ment of ..stitutional resources and that comprehensive planning
requires large investments of personnel, time, and money.
Institutions with limited resources may find its implementa-
tion impossible. Thus, the gap between the haves and the have
nots may widen. Perhaps the best advice is to know the ideal
and then come as close to it as possible within available resour-
ces. This demanding plenning program gives no excuse for sur-
render or apathy. Planners must vigorously seek resources and
adjust plans regularly to fit current realities.

Train faculty and staff as a continuous, centralized function
and support it with adequate funds. Training has emerged as
one of the most important functions of campus computing, and
it will continue as a requirement for the next few yearr People
must have the skills to do what they are asked. Training can be
seen as a component of the supporting infrastructure, but train-
ing indivi.'uals to use computers is difficult because of rapid
changes in the field and because of the variety of uses in a
large postsccondary institution. Some institutions have estab-
lished assistance in training through cooperative arrangements
with local industries. The institution must bc committed to sig-
nificant training for all users—faculty, staff, and administra-
tors.

Aim for synergy. Improving the use of knov.ledge should be
inchuded in the institution’s plans. While admittedly more
vague and perhaps more difficult to implement, at least in the
early stages of developing a system, this recommendation
nevertheless, is a key issue and deserves consideration. What
do institutions hope to accomplish through connectivity? At one
level, they intend to make what is already available, like appli-
cations programs, more readily availabte. But at a higher level,
the aim is to promote more cffective use of knowledge. The
rapidly expanding knowledge base seems always ready to over-
whelm, and individuals find themselves forced into narrower
and narrower specializations. A key question now is whether
technology can be used to foster the use of knowledge. Can ex-
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pert systems, for example, be developed to scan a vast area and
reduce it to its essence in some area of interest? The integrated
campuswide network that provides access to all resources pro-
vides a necessary tool for enhancing the use of knowledge. The
challenge is to find sufficient means.

Develop a detailed plan to start the development and opera-
tion of the system. Determine what strategy 1s best, given local
circumstances, to addres users’ needs and to involve facudty
and staff. This recommendation involves beginning develop-
ment in a manner that ensures the most effective initial imple-
mentation and quickest total involvement. C" kson University,
for example, decided that its engineering school wac “est suited
to lead the introduction of microcomputers into the v .iculum,
but 1 a more comprehensive institution, it might not be as ef-
fective. Engincering faculty and students are assumed to have
skills in computing, and those in history or philosophy might
not sec the relevance of enginecring computing to their own
work. Depending on the circumstances, the better strategy
might be to begin with the philosophy department. In any
event, few institutions will have the resources to impizment a
campuswide computing system in a short time. It will be reces-
sary rather to develop it in phases, but a clear strategy is
needed for the order in which phases develop and organiza-
tional units are involved.

Judgments

There is little doubt that profound change is indeed under way.
But how is postsecondary education also faced with profound
challenge?

To answer this question, we must go beyond our data. Our
fourth assumption extends to higher educat on « responsibility
for helping to ensure a positive use of knowledge, and the net-
work=d campus with total access to resources provides ¢ new
and special tool for the use of knowledge.

Thie jury is still out on the final effects of the scientific ais
coveries of the past 400 years, and we have all seen in scien ..
the potential for great good and great evil,

Science and engineering have been the catalyst for the
unprecedented speed and magnitude of change . . . . But
science and engineering have been unable to keep pace
with the second-order effects produced by their first-order
victories. . . . Of what we are doing to our progeny, we still
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have only ghastly hints. . . . We hzve learved 1ow to trans-
form prairies into dustbowls, lakes into cesspools, and cities
into mausoleums. Can we turn. around before 1t is wo
late? (Weinberg 1975, p. 2).

The major problem, in Weinberg’s view, is to b..ng the power
of knowledge under control. Similarly:

The difficulty is t*  our machine technology and our scien-
tific methodology e reached a high pitch of perfection at
a moment when + r important parts of our culture, partic.
ularly those that snape the human personality—religion,
et.lcs, education, the arts—have become inoperative or,
rather, share in the general disintegration and help to
widen it (Mumford 1973, p. 480).

For e first time, we have the ability to bring numan history
anc perhaps all life on this planet to an end.

While most of us would like to think of such comments as
overstatements, we note with incrcasing anxiety the reports on
the greenhouse effect, the holes in the ozone layer at the poles,
the elimination of species, and general damage to the ecosys-
tem. All of these effects can be attributed in one way or an-
other to the power that knowledge gives to aiter the environ-
ment, and we are faced with the unfaceable: Humanity indeed
has the knowledge to end human life on this planct. All of us
would suffer the consequences if such a dire event came to
pass, and therefore none of us can escape responsibility for
bringing under control the power given by knowledge. It is in
this sense that the information revolution presents profound
challenge.

The use of knowledge, considered 1 this light, is the great-
est of concems. It is far beyond our old analogies of the links
provided by the agricultural extension agent and the drug detail
man. It is a matter of whether science and the knowledge it
produces can be made to work for the gowd of human kind and
not for its destruction.

We hope that our readers have fearned something of practical
value in planning for the use of microcomputers. We also hope
that they have become aware of greater possibilities and of
greater consequences.

) - T . -
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