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Executive Summary

This tenth year of the UCLA surveys is a major milestone in tracking the growth of
computer, communication, and information technology in business schools. Accordingly, this is
an opportunity to reflect back on the period and then speculate forward on the role and op-
portunities of technology in business education over the next few years. The Executive Summary
then concludes with the major finding of this year's survey.

Ten Year Retrospective

Ten years ago personal computers could rarely be found in a business school. Today, for
the 180 schools responding to the Tenth Annual UCLA Survey, there is an average of 239
microcomputers per school. Not only have schools invested heavily in microcomputers and labs,
schools are also connecting them together and exploring creative curriculum applications such as
multimedia, group decision support systems, CD-ROM databases, presentation software, and
Window-based courseware. For example, 59 schools indicated that they have a multimedia lab
and a very broad array of specialized support equipment. Seventy-seven schools have ABI
Inform CD-ROM databases and 67 provide dial-up services into Dow Jones and Nexis for even
more up-to-the-minute information access. Eighty-six percent of the schools reported availability
and increased usage of e-mail systems.

A review of the Annual Survey data coupled with reflections on interviews and discussions
with many faculty, students, and staff at over three dozen business schools revealed two major
observations regarding the impact of microcomputerization of our schools. First, while the rate of
introduction of technology is occurring at a faster pace at some schools, the use of technology is not
different!

Schools purchasing equipment today, whether it is their very first computers or their fourth
upgrade, obtain the most current hardware and software incorporating the newest technologies.
The life-cycle data obtained from the Fifth and Ninth Surveys indicated that schools were at differ-
ent stages along the learning curve associated with the introduction of technology, but the end
results appear to be the same, namely, the acquisition and use of a set of computer skills to
enhance the teaching, learning, and research processes.

Second, there is a major differentiating factor between schools which have invested heavily
over the years to create a comprehensive technological infrastructure and those that have not.
Where the environment is saturated by the availability and use of computer, communication, and informa-
tion technologies, then an Information Age Culture emerges!

This information age culture reflects new values, changed attitudes, and modified behav-
jors on the part of faculty, students, and staff. It differentiates individuals who are oriented to-
ward a paper-based, typewriter dependent environment from those who are oriented toward an
electronic-based, computer enhanced one. Ina school with an information age culture, faculty,
students, and staff expect:

e Access to information technology as a "right”

State-of-the-art hardware and networks

Effective software tools for solving problems

Data and information available in electronic formats
Ability to work with large and complex problems
Training and consulting

Immediacy in response

These new cultural attributes reflect changes in our perception of ideas such as time, space
(including physical location of work), and products from an earlier era. They place enormous
burdens on resources and in particular, on those responsible for acquiring and supporting them.
Furthermore, they help explain some of the many resource conflicts which business schools face.



A major issue that has emerged from these studies is the disparity between "rich" and
"poor” schools in terms of technological infrastructure investments. While this gap is closing with
respect to equipment and software, differences remain in critical support areas. For example, in
better endowed schools, staff personnel are available to teach basic computer skills and provide
consulting support. Faculty in these schools are able to use class time to focus on concepts, appli-
cations, and strategy. But faculty in the less well endowed schools use classroom time to provide
instruction on computer fundamentals, thus raising the question of "what are they not teaching?"
Both computer skills and concepts are important for our students, who will spend most of their
working lives in the computer intensive twenty-first century.

Ten Year Prospective

We live in an age of images and sounds. Our students enter the university with a breadth
of knowledge -- an exposure to people, places, and things - unattainable by previous
generations. Television as a window into the world around us enables us fo witness in real time
the full range of current events from revolutions to humanitarian relief, and instantaneously
change to see comedy or drama or sports.

Neil Postmen in his book Amusing Ourselves to Death (Penguin, 1985) speaks of wisdom as a
function of one's command of the primary means of conveying ideas and knowledge. Solomon
was wise in a "oral" age as he could convey in a few words difficult concepts and ideas. Over the
past few hundred years those who were able to express themselves effectively (and efficiently) in
the written media have been deemed wise. However, we are now in the electronic age, and with
that may come a new definition of wisdom that reflects the ability to express ideas via mul-
timedia (pictures, sounds, motion, graphs, numbers, and text). There is a major caveat: Postman
warns that in television, style overwhelms substance, with the result that material is over
simplified and trivialized. Accordingly, we must guard against this trivialization in the educa-
tional environment. We must stride to reduce the "fluff-to-content" ratio so that the effort goes
into the substance rather than the form of the presentation of material.

Individuals who watch MTV see hundreds of images in the course of a three minute video,
but they come away with a gestalt of what was presented. Our capacity to process information
using the combination of audio and visual clues may be significantly greater than using either
media alone. Individuals who spend hours with Nintendo know that the route to winning is
through repeated failures and trial-and-error explorations. Innovative educators need to build on
these ideas, seeking meaningful ways to bring multimedia and new technologies into the educa-
tional arena so as to create opportunities for students to explore ideas rather than absorb them.

The single greatest challenge facing business school deans and computer directors over the
next few years will be to demonstrate the educational gains achieved by the ongoing investments
in computer and information technology. This issue will probably resolve itself in one of two
ways: the computer will be viewed as a utility like a telephone, and access and use will be con-
sidered as a natural part of our lives. Nothing special or spectacular will be expected or will
come of it.

An alternative is that the potential for computers to enhance our abilities for insight, cre-
ativity, and synthesis of ideas will be realized. Teaching and learning will move from the tradi-
tional (industrial) models to new structures (yet undefined). Innovative approaches will incorpo-
rate and build upon the potential offered through computer-based home entertainment centers
which will sweep the country and provide access to libraries of on-line information. Our stu-
dents will require skills with a "knowledge-worker's tool kit" -- a collection of software applica-
tions which can be applied to all aspects of their lives. Our curriculum need to incorporate life-
long-learning (the 3Ls) skills which focus on how to engage complex situations, use information
filtering strategies to obtain the needed information, apply models and simulations to test alter-
natives, and have interpersonal management skills to implement solutions.

This scenario creates a host of new challenges for business schools. A high quality techno-
logical infrastructure with accompanying support staff is a definite requirement. Schools will
need to find (and retain) the right mix of technical and user support personnel who will be re-
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sponsible for installing and maintaining the computers and networks, training users, and
supporting faculty as they implement their instructional plans. Even more challenging will be to
build consensus among faculty on the need for a new agenda. And, for deans, the ultimate
challenge will be to figure out how to pay for all of these ideas in light of the financial realities
facing our institutions today.

Major Findings of the Tenth Survey

The 1993 Tenth Annual UCLA Survey of Business School Computer Usage extends the focus of
previous surveys by providing a comprehensive overview of the business school computing,
communication, and information environment. This year, an international sample of 180 schools
from 24 countries completed the 12 page questionnaire on hardware, software, and resource
commitments. The sample is demographically very similar to samples from previous surveys
even after adding 30 schools outside of North America. Seventy-seven percent of the schools
reported that all instruction was in English only, while 18% used English and another language.
Only 5% did not use English at all. Three U.S. schools offer at least one course in a language
other than English.

Over the past eight years the participating business schools’ computer operating budget as
a percentage of the total school budget has gradually increased from about 3% in 1985 to about
4.6% in 1993 (Section 3.1). This increased support was reflected most notably in the number of
microcomputers as well as the number of computer support staff. The average number of micro-
computers per school grew from 80 per school in 1985 to 239 per school in 1993 (Section 4.2).
Similarly, the average student to computer staff ratio has improved from approximately 418 stu-
dents supported by a single computer staff member in 1985 to 354 in 1991 (Section 3.2). However,
due to continuing fiscal constraints, schools are increasingly looking to students as a source of
funds; the number of schools charging a student computer fee has doubled over the past four
years to 57% and 64% for the undergraduate and MBA programs, respectively (Section 3.1).

Data on microcomputer densities, i.e., the number of individuals who must share a com-
puter, suggests that schools are approaching a sufficient number to meet their needs (Section
4.2.3). Eighty-eight percent of the schools reported that their faculty never have to wait for a sys-
tem. For undergraduate students, 16% of the schools report that they never had to wait and 75%
reported an occasional wait; for MBA students, 18% had no waiting and 78% an occasional wait.
Even though only 2% of the undergraduate and 5% of the MBA programs require computer own-
ership by students, 33% of the undergraduate programs and 69% of the MBA programs estimated
that at least one-third of their students own a system (Section 4.2.4).

As schools acquire more equipment, a shift in the mix of systems can be seen. The survey
data indicate that 79% of the schools have at least five different microcomputer models. This
complicates support requirements; e.g., software may not run across all systems, breakage re-
quires different knowledge and expertise for each system, and since different models are not plug
compatible, when something breaks, only other systems of similar vintage can be used to swap
parts or test components (Section 4.2.1). In contrast to the growing diversity in microcomputer
models, there is a convergence on Windows as the operating system of choice (Section 4.2.2).
Eighty-eight percent of the schools reported using Windows, although only on about one-third of
their computers (essentially all 386 and 486 microcomputers available). OS/2 is being used in
about one-fourth of the schools, but on less than 5% of their computers.

An impressive growth area over the past several years has been in local area networks.
While the average number of microcomputer systems has increased threefold since 1985, the
number of schools with more than two-thirds of their microcomputer systems networked has in-
creased almost six fold (Section 5.1). This increase in conductivity allows the implementation of
various network-dependent applications, with electronic mail (e-mail) leading the way. This
year's data indicates that for those schools with the capacity for e-mail (i.e., extensive conductiv-
ity), over one-third of the faculty and staff, one quarter of the MBAs and one-sixth of the under-
graduate students are regular users, using a mail system at least three times per week (Section
5.4).
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Another trend over the past eight years is the gradual increase in the number of schools
which rely on their own mini/mainframe systems for overall computational support, growing
from 4% in 1985 to 10% in 1993. This self sufficiency is in part due to schools using their local
area networks as the "computer” along with "large” microcomputers (e.g., 486 systems) serving as
mini/mainframe surrogates. However, business schools also see a role for mini/mainframe
systems in their computing environments as 25 schools indicated plans to purchase a new
mini/mainframe system in the coming year (Section 4.1). Notwithstanding such plans, schools
have reported a decrease in the use of mini/mainframes for required instructional use (Section
7.2).

Business schools are supporting a very large variety of applications software (Section 6).
Unlike two years ago when mini/mainframe software was dominant in a few application cate-
gories, this year schools named microcomputer software in every category and for nine areas, at
least two-thirds of the schools named a Package. Software packages for the mini/mainframe
environment were name in only six categories b y at least one-third of the schools. These data
suggest a clear preference for microcomputers as the computer environment of choice.

Twenty-two percent of the undergraduate and 28% of the MBA programs have computer
entrance requirements. These requirements included a computer oriented course and a computer
"driver's license” in application software (word processing, spreadsheets, and databases).
Computer oriented graduation requirements were more stringent, with 86% and 72% of the un-
dergraduate and MBA programs, respectively, requiring a computer/information systems
course. When evaluating the extent of required computer usage across the curriculum, the sur-
vey data over the past eight years suggests that the undergraduate programs have achieved a
"steady-state" at about 73% required use across core courses while the MBA programs are at
about 66% across core courses.

In the area of database availability, library catalogs, Nexis, Lexis, and Dow-Jones are most
frequently available on-line, while the traditional research databases such as CRSP and
Compustat are primarily available in tape format. ABI Inform and Compact Disclosure were
listed as primarily available in CD-ROM format. Irrespective of type or format, faculty members
are still the most frequent users of databases, on-line and tape-based, while MBA students were
the most frequent users of CD-ROM databases (Section 8).
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1. Introduction

The goal of this, the Tenth Annual UCLA Survey of Business School Computer Usage, is to
continue to monitor the changing nature of the business school computing environment. The
purpose over the past ten years has remained the same — to provide deans and other policy
makers with information that may assist them with computer allocation decisions and program
plans. The reader is cautioned that this survey reflects what the schools report they are doing
and is not an endorsement of what they should be doing.

For each of the past nine years, the Annual UCLA Survey has presented a report on the
AACSB accredited business schools in the United States, including a sample of Canadian
schools. In 1992, the First UCLA Global Survey of Business School Computer Usage was conducted
and a separate report published'. The global survey was motivated by growing international
interest in the North American data and requests for data on an international sample. To
provide some of that data, a sample of schools outside North America was invited to participate
this year.

Conducting an international survey presents many obstacles. Which schools should be
included? How are cultural factors, educational structures and traditions, language barriers,
funding sources, governmental policy, and numerous other factors, to be handled? How do we
take into account the fact that business schools, as well as the university structures in general,
are very different inside and outside of North America? In light of these concerns, a major issue
in preparing an international report is related to data presentation. Specifically, should the data
be presented from the perspective of a country, or from a regional, or global perspective?

Many of these questions were explored in the 1992 First UCLA Global Survey and were not
resolved due to the limited sample size. Since this year's sample is 15% non-North American
schools from 22 different countries, the decision was made to present the data from a global
perspective. That is, the data from all the responding schools is being treated as if it is drawn
from a homogenous sample, and regional factors and country of origin are being ignored.
Detailed information on individual schools are presented in the appendices. Individuals
interested in a specific country, or in regional patterns, can compare the schools in question
against the overall trends presented in this report.

The First, Second, Fourth, Sixth, and Eighth Surveys gathered information on the hardware,
software, and other computer resources of the schools, while the Third Survey addressed issues
of concern to the deans. The Fifth and Ninth Surveys focused on business school computerization
in terms of process, recognizing that the introduction and use of technology is ongoing and that
the schools may not only be approaching computerization differently, but also at different rates.
The Seventh Survey detailed the operating budgets and computer-related services to provide the
costs of these services.?

This survey, the Tenth, returns to the focus of hardware, software, and other computer
resources, updating with current data these specifics of the business school computer environ-
ment. However, more emphasis has been given to the section dealing with instructional support
resources with expanded discussions regarding entrance and graduation requirements and
expectations, the impact of information technology on the curriculum, and classroom electronic
equipment.

For several categories (budget expenditures, staff support, and student and faculty micro-
computer densities), the data are divided into quartiles to give a more detailed picture of the
distribution across the schools. For each quartile, the median value for the variable is reported

1 Copies of the First Global UCLA Survey of Business School Computer Usage and
the other survey reports can be obtained for U.S. $30 each from Computing Services, Anderson
Graduate School of Management, UCLA, Los Angeles, CA 90024-1481.

2 The Second, Fourth, Fifth, and Sixth Surveys have been published in the Communications of
the ACM, Volume 29, No 1 (1986), Volume 31, No 7 (1988), Volume 32, No 1 (1989), and Volume
33,No 5 (1990). The Seventh has been accepted for publication in CACM.
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rather than the mean, to avoid the skewing problems that occur when there are extremely high or
low values in the distribution. The sample size (“N” value) varies across many of the tables and
figures in this report because of missing data.

Additionally, throughout this report, where appropriate and available, comparable
data from the Second (1985), Fourth (1987), Sixth (1989), and Eighth (1991) Surveys are also in-
cluded. These surveys do not comprise an exact longitudinal study, as there is some variation in
the sample from year to year. The survey samples comprise the business schools which wish to
add their data. The accuracy of comparisons between years is therefore a function of a changing
sample. However, given the overall consistency of the sample and its structure as described in
the next section, the identification of some general trends seems appropriate.

This report is divided into eight sections: Introduction, Profile of Surveyed Schools, Support
Resources, Hardware Resources, Communications Resources, Software Resources, Instructional
Support Resources, and Data Resources. Three appendices detail the demographics, mini/
mainframe and microcomputer systems, and computer labs by school.

2. Profile of Surveyed Schools

The population for the Tenth Survey was the 283 schools currently accredited by the American
Assembly of Collegiate Schools of Business (AACSB), 10 Canadian business schools which had
participated in previous surveys, and the 95 business schools in 36 countries around the world
which were identified in last year’s First UCLA Global Survey of Business School Computer Usage.

Of the 388 schools sent questionnaires, 180 completed the 12 page questionnaire, a 46% response
rate. The questionnaires were completed primarily by computer center directors (33%), faculty
members (24%), and assistant deans (14%). The entire sample of schools that participated in this
survey are identified in the appendices. For comparative purposes, 105 (58%) of the North
American schools in this survey participated in the Eighth Survey, which was the last survey
specifically focused on the hardware, software, and other computer resources.?

For the 1992 first global business school survey, a comprehensive list of over 150 universities
with business schools or programs in Europe, Asia, South America, the Middle East, Africa, and
India were compiled. This list was circulated via electronic-mail to twelve scholars in seven
countries who were asked to indicate those schools they considered as comparable to a sample of
“leading” U.S. business schools. Nine lists were returned. Schools which received two or more
recommendations were considered for inclusion in the sample. Based on this imperfect feedback
mechanism, a sample of 95 schools in 36 countries were invited to participate. This sample
consists of 45 European schools, 30 schools along the Pacific Rim region, 9 South American
schools, and 11 schools from the Middle East, South Africa, and India.

Table 1 displays general demographic information about the 180 schools in this year’s sample
together with data from previous survey samples. For most of the categories given in Table 1, the
data has been consistent over the past several years. For example, participation by type of school,
public versus private, has remained approximately two-thirds public and one-third private. The
type of degrees offered and enrollment categories have also stayed about the same. Business
school supported mini/mainframe facilities, however, continue fluctuating across the time
period.

Given that this year’s sample included schools from 24 different countries, a question regard-
ing language of instruction was also included in the survey. For 77% of the responding schools,
all instruction is in English. However, 18% had instruction in both English and usually one other
language (French was the second most frequently mentioned language). Three U.S. schools

3 The complete SAS files of the Second, Fourth, Fifth, Sixth, Seventh, and Eighth raw data will be available
beginning January, 1994, via FTP only. Contact the author via e-mail for additional information,
jfrand@agsm.ucla.edu.



indicated that they offer at least one class in a foreign language within the business school: Duke
(German and Japanese), University of Michigan (Chinese, French, and German) and University of
Pennsylvania, Wharton (French). Of the 24 schools in the international sample, only 9 had
instruction in just their native language. For the other 15 schools, English was the second lan-
guage of instruction.

Table 1
Demographics of Participating Schools
(percent of schools)
Second  Fourth  Sixth Eighth Tenth
1985 1987 1989 1991 1993
N=125 N=128 N=163 N=166 N=180
Type of school:  Public 69% 67% 68% 68% 71%
Private 31 33 32 32 29
Degrees offered:
Undergraduate only 2 2 3 5 6
Undergraduate & graduate 86 85 89 86 81
Graduate only 12 13 7 7 10
No data 1 2 3
Student enroliment (FTE):
Less than 1000 students 22 25 22 22 18
Between 1000 and 2000 22 27 26 29 34
Between 2000 and 3000 26 24 20 20 19
More than 3000 students 30 24 31 27 26
No data 1 2 3
Language of instruction
English only 77
English and other 18
Other only 5
Mini/mainframe facilities:
Both school & university 27 29 31 27 20
School only 4 7 6 8 10
University only 64 60 59 60 64
No data 5 4 4 5 6

3. Support Resources

Successful implementation of information technology requires hardware, software, data,
communication links, and most importantly, staff support which enables all the pieces to work
together. This section examines the financial and staff resources of the business schools support-
ing the computerization effort.

3.1 Budgets

Two budget items continue to be tracked in the surveys: the total annual business school
operating budget and the total annual business school computer operating budget. The com-
puter operating budget includes staff salaries, benefits and support, equipment maintenance and
services, software and data acquisition and licenses, supplies, operating overhead, and computer
recharge funds. It does not include major capital expenditures where list value is greater than
$2000 and depreciation is 3 years or more (e.g., microcomputer purchases), lease payments, and
faculty salaries. Several schools noted some changes in what was included or excluded
from their computer operating budget. One hundred twenty-seven (71%) schools
reported their total school budget, which ranged from $85,000 to $100,000,000, with
a median of $2,980,000. One hundred thirty-four (74%) reported their computer



operations budget, which ranged from $10,000 to $4,700,000 with a median of $82,700. Some of
the schools not answering these questions indicated that the data was confidential, not available
at this time, unknown, or that the budget was controlled by the university and not the business
school.

For the 123 (68%) business schools providing data for both budgets, on average, the computer
operating budget was 4.6% of the total school budget, continuing the trend of increasing alloca-
tions to this area. Over the past several years the budgets have grown from 3.0% in the Second
Survey (1985), 3.3% in the Fourth (1987), 3.8% in the Sixth (1989), and 4.2% in the Eighth (1991), to
the current 4.6%.

To provide another basis of comparison of the budget data across the business
schools, the annual computing operating budget was converted into a per student
statistic by dividing the reported computer operating budget by the total student full-
time equivalent (FTE). For the 120 schools providing both the computer operating
budget and the student enrollment data, the median quartile expenditures per student
were $564, $119, $60, and $22, respectively, as shown in Figure 1. These expendi-
tures represent an increase across all four quartiles of 13%, 14%, 28%, and 38% respectively.
Three of the four quartiles are at their highest allocations inthe history of the survey data.

Figure 1
Median Computer Operating Budget Expenditure by Quartiles

1985 (N=92) 31987 (N=82) B8 1989 (N=125) [l 1991 (N=120) [l 1993 (N=132)

SILERL

1st Quartile 2nd Quartile 3rd Quartile 4th Quartile

(dollars per student FTE)

The business schools also provided details regarding computer usage charges and fee
structures. Tables 2 and 3 summarize this information for undergraduate and MBA programs,
respectively. This year’s data indicate that more schools are asking their students to assume the
costs associated with computer usage. Over the past four years, the percentage of schools
requiring a fee has doubled from 29% to 57% at the undergraduate level and from 31% to 64% at
the MBA level. The charge breakouts summarized in the tables are quite similar for both pro-
grams, with the exception of slightly higher charges per semester and per year for the MBA
programs. Charges other than those specifically listed in the table included per course charges
for certain majors, one-time mandatory charges, and differential charges by residence (state/non-
state), by student status (part-time/full-time), by system used (PC, MAC, mini/mainframe), and
by service (full or selective, e.g., e-mail only).

3.2 Computing Support Staff

An extremely important dimension of a business school’s computing environment is its
support staff. One hundred fifty-four (86%) of the schools indicated that they had their own
computing support staff, autonomous from other campus facilities and supported out of the
business school computer operating budget. Data from past surveys indicate that the percent of
schools with their own computer staff has increased each year: 71% reporting autonomous staff
in 1987, 80% in 1989, and 81% in 1991.
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Table 2

Undergraduate Computer Usage Charges at Business Schools

(percent of schools)
1989 1991 1993
N = 149 N = 150 N = 157
Computer charges 29% 45% 57%
No computer charges 71 55 43
Charges per course 10% 16% 23%
Range: $1-50 Range: $6-50 Range: $1-50
Median: $15 Median: $20 Median: $13
Charges per semester or quarter 5% 9% 22%
Range: $15-165 Range: $4-65 Range: $2-100
Median: $25 Median: $30 Median: $30
Charges per year 7% 10% 4%
Range: $10-300 Range: $11-250 Range: $19-250
Median: $60 Median: $70 Median: $75
Charge for output (most schools 10% 1% 22%
indicated for laser output only) Range: $.04-50 Range: $.05-.30 Range: $0.01-1.00
Median: $.14 Median: $.18 Median: $.15.
Table 3
MBA Computer Usage Charges at Business Schools
(percent of schools)
1989 1991 1993
N =157 N=154 N=164
Computer charges 31% 44% 64%
No computer charges 69 56 36
Charges per course 8% 12% 17%
Range: $1-50 Range: $6-50 Range: $1-50
Median: $15 Median: $20 Median: $13
Charges per semester or quarter 5% 9% 15%
Range: $15-165 Range: $4-65 Range: $2-126
Median: $25 Median: $30 Median: $50
Charges per year 10% 8% 9%
Range: $10-345 Range: $16-350 Range: $4-475
Median: $90 Median: $75 Median: $250
Charge for output (most schools 11% 1% 16%
indicated for laser output only) Range: $.04-50 Range: $.05-.30 Range: $0.01-1.00
Median: $.15 Median: $.20 Median: $.15.

The total number of staff ranged from 0.2 to 67 FTE. Table 4 details the business schools’ staff
allocations among four categories: technical (hardware and network), academic user support,
administrative user support, and computer facilities management. Based on quartile medians,
schools in all except the last quartile employ approximately twice as many academic user support
personnel as technical staff. Administrative support levels seem to match computing service

management levels.



Table 4
Median Computing Staff Support Categories by Quartiles

N=154
Quartile
FTE Allocations 1st 2nd 3rd 4th
Technical support 4.2 2 1 0.4
Academic user support 9 4 2 0.5
Administrative user support 3 2 1 03
Management 3 1.2 1 0.5
Total staff FTE 19.2 9.2 5 1.7

The ratio of student FTE to total staff FTE was calculated to compare the computing support
staff across the business schools. Figure 2 displays this ratio by quartile for the 151 schools
providing both the staff and student enrollment data. The median ratios for each quartile were
75, 235, 566, and 1624, respectively with a sample median of 354. The first and second quartiles
showed improvements in staff support from the 1989 and 1991 data. Even though the third and
fourth quartiles improved over 1989, they lost ground compared to 1991.

Figure 2
Median Staff Support of Computing by Quartiles
(student FTE per staff FTE)

Bl 1985 (N-92) E31987(N-92) B 1989 (N=131) [ 1991 (N=133) EJ 1993 (N=151)

1993

1500 +

1000 4

565

500 o 271 203 260 252 235

90 59

1st Quartile 2nd Quartile 3rd Quartile 4th Quartile

4. Hardware Resources

The options for business school computer hardware resources continue to expand to include
scanners, optical storage, and facsimile systems, as well as the traditional computers, printers,
and telecommunications equipment. As networks become more pervasive, with all categories of
computer systems becoming network nodes, the distinction between minicomputers, worksta-
tions, and microcomputers has become less obvious. It is increasingly difficult to differentiate
between some minicomputers and some workstations, to clearly indicate that point where
workstations end and microcomputers begin. Furthermore, some schools are removing their
traditional transaction-oriented minicomputers and replacing them with client/server systems,
and distributing computation and database tasks as appropriate.

This broadening use of systems was reflected on the questionnaire. In previous surveys there
was a category labeled “32-bit graphic workstations.” However, all 486-based microcomputers
would fit this category. Furthermore, last year many respondents listed workstations as part of
their school’s minicomputers and some as part of their microcomputers, based on their view of
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the function of these systems. Within this context, this year, the computer hardware is being
presented in three categories rather than four, namely, workstations are being combined with the
microcomputer category. Mini/mainframe and laptop computers will continue to be reported as
in previous years.

41 Mini/Mainframe Computer Systems

One hundred sixty-nine (94%) business schools indicated that their users had access to
mini/mainframe computer systems. Eighteen of these schools indicated that they used only
their own mini/mainframe, 36 schools accessed both their own and university-wide systems,
and the remaining 110 schools relied exclusively on access to the university-wide systems. The
respondents indicated that these systems are used to support coursework, research, and admin-
istrative activities, and as communication servers or gateways to other computer systems on the
network. Appendix 2 provides detailed information on the make and model of the mini/
mainframe systems as reported by each school.

The 54 business schools which maintained their own mini/mainframe systems listed 140
separate computers. Although 13 different vendors were represented, only 7 had systems
supported by at least 3 or more of the schools. Table 5 displays the make, model, and number of
these mini/mainframes. Digital Equipment Corporation had the largest number, 63 (45%) of the
total 140. Table 5 shows a decrease in number for many of the models but at the same time an
increase in diversity of models for several of the vendors. Many schools are now simply listing
“VAX” rather than specifying the model, and hence the “other Digital” category has been added
to specify that these systems are from Digital (rather than adding them to the “Other” category).
Also, older models, e.g., DEC 10 systems, listed in earlier surveys, are captured in this “other
Digital” category. The “other IBM” and “other Sun” reflect similar information.

Table 5
Business School Mini/Mainframe Systems Installed by Model
(number of systems)
Second Fourth Sixth Eighth Tenth

Make 1985 1987 1989 1991 1993
(at least three systems) N=39 =46 N=61 N=58 N=54
AT&T 3Bx 3 15 3
Data General 2 3 3 3
Encore 3
Digital VAX 3xxx 6 8

VAX 4xxx 4 12

VAX 6xxx 6 12

VAX 8xxx 4 8 9 4

MicroVAX 5 16 6 10

other Digital 10 17 18 5 17
Hewlett-Packard

HP3000s 8 11 12 5

HP9000s 4 21
IBM 43xx 9 13 17 9 5

AS400 6 7

RS6000 6

other IBM 1 3 7 10 4
Sun Sparcstations 5

other Sun 8
Others (1 or 2 each) 31 22 26 13 8
Total 59 80 122 95 140
Average per school 1.5 1.7 2.0 1.7 2.6




Viewing the data from an average number of systems per school, there was a steady increase
between 1985 and 1989, and a dip in 1991 when the average number of systems per school
decreased. This year, however, with schools including workstations as part of their mini/
mainframe count, the average number of systems per school has reached its highest level in the
history of the survey, 2.6 systems per school.

This year 25 business schools indicated that they plan to acquire a new mini/mainframe
system within the coming year. These included 6 Sun Sparcservers, 5 HP 9000s, 4 IBM RISC
6000s, 2 IBM AS/400, and several single items. One school indicated plans to purchase a 486
system, thus reinforcing the idea that a “microcomputer” can assume that role in a networked
environment.

4.2. Microcomputers

Since the surveys began tracking data on microcomputer availability in 1985, there has been a
350% increase in the number of systems within business schools. This year, the total number of
microcomputers reported by the 180 participating business schools was 42,989. There was an
average of 239 microcomputers per school, ranging from 31 to 1015 per school, and with quartile
medians of 360, 241, 160, and 87 microcomputers per school for the first through fourth quartiles,
respectively. Appendix 2 presents the microcomputer information detailed by school.

421 Models and Market Penetration

Table 6 details the microcomputer models for which at least 200 systems were reported. The
average number of systems per school grew 11% this year over 1991, continuing the slowing
growth rate since 1987, as schools get closer to acquiring all the systems they need.

This year, the dominant microcomputers are still the 286-based IBM PC/ATs, PS2/30s, 50s,
and 60s, but with only a slightly larger market share than the 386 clones (which increased by
146% since 1991). The still older, resilient 8088-based IBM PC/XT moved from second position in
1992 to fifth this year, being displaced by 486 clones and Macintosh Plus, SE, and Classics. The
486 clones, introduced just two years ago, now hold 8% of the market, reflecting their significant
price performance opportunities. Macintosh Plus, SE, and Classics remained in fourth position.
Essentially all other systems reported by name in previous surveys did not gain market share.
Furthermore, of the 15 clone manufacturers listed by respondents, 3 gained sufficient market
share to be reported by name this year, specifically Gateway, Dell, and ICL.

In the Fifth (1988) through Ninth (1992) Surveys, high performance 32-bit graphics UNIX
workstations were broken out and listed in a separate table. This year, workstation data was
collected along with the microcomputer models, and is listed in Table 6 as UNIX Workstations.
The respondents listed 553 systems, about 1% of the total systems being used. The specific
workstations systems listed this year were 190 Sun, 114 NeXT, 112 IBM RISC/6000s, 96 Digital
Vaxstations, and 37 HP Apollos.

Table 6 displays over 21 microcomputer models from 10 manufacturing companies. The
schools listed an additional 25 models from 12 other identifiable manufacturing companies.
These various models extend across two or three generations of microprocessor chips. For
example, a single vendor school may have IBM PCs with 8088 chips, PC/ ATs with 80286 chips
and PS/2s with 80386 or 80486 chips. To better understand what computer platforms are avail-
able the models were grouped based on their microprocessors. Figure 3 displays the business
school market share based on the microprocessor information provided by the schools. The 8088-
based technology has shrunk from about 90% in 1985 to a current 14%. Apple Macintosh systems
have grown from about 5% to 16% of the business school market during this same period. Still
dominant is 286 and 386 technology with 28% and 32% of the market, respectively. In just two
years, 486 technology has grown to 10% of the business school systems.

The vast variety of microcomputer models and chip sets have direct implications for software



Table 6

Business School Microcomputers by Model

(number of systems)
Model Second Fourth Sixth Eighth Tenth
(>200 systems) 1985 1987 1989 1991 1993
N=119 N=128 N=161 N=164 N=180
Count % Count % Count % Count % Count %
IBM AT, PS2 30,50,60 259 3 1194 7 1827 6 4916 14 6604 15
Clones 386 2650 8 6518 15
Clones 486 3286 8
Magc Plus, SE, Classic 457 5 925 5 2165 7 3412 10 3255 8
IBM PC/XT, PS2/25 5120 54 7509 45 9286 30 6543 19 3169 7
Clones 286 1055 3 2303 6 2708 6
IBM PS2/70,80 2393 8 2545 7 2173 5
Macintosh 1ICI 977 3 1729 4
HP Vectra 386 632 2 886 3 1509 4
Macintosh || 444 2 868 2 1387 3
Clones 8086 . 2714 9 2070 6 1362 3
HP Vectra 286 40 0 349 2 1194 4 1328 4 1133 3
Zenith 386 760 2 999 2
Zenith 150 411 4 1791 11 3923 13 1484 4 908 2
UNIX Workstations 316 <1 355 <1 553 1
AT&T 386 546 1
Gateway 486 479 1
Zenith 286 722 2 438 1
IBM PS/90 358 1
Unisys 544 6 593 4 881 3 731 2 329 1
ICL 386 290 1
AT&T 6300 678 2 280 1
Mac FX 274 1
AT&T 286 1043 3 550 1 227 1
Dell 386 224 1
Gateway 386 213 «1
other 2725 28 4364 26 3183 10 1805 5 2038 5
Total 9556 100| 16725 100 31056 100 35583 100 | 42989 100
Average systems per 80 131 191 215 239
school
Average percent growth 64% 46% 13% 1%
Figure 3
Market Share by Microprocessor
(percent of systems)
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and support. As schools acquire new technology, the older technology trickles down to
those who do not have systems. Thus individual schools become responsible for main-
taining an ever widening range of microcomputer systems and models. Table 7 docu-
ments this change. While 21% of the schools support 5 or fewer models, 41% support
10 or more different microcomputer models. In the table, 4% of the schools (7 schools)
reported only 2 models. In reviewing individual questionnaires, these schools chose to
classify all their computers as 286 and 386 only, or as DOS and Mac only, suggesting
that they have so many different models that they are only counting by generic catego-
ries.

Table 7
Different Microcomputer Models Supported by School
(percent of schools)

Number of different 1987 1989 1991 1993
microcomputer models N=128 N=161 N=164 N=180
1 17% 1% - -
2 35 6 1% 4%
3 24 11 1 2
4 12 15 10 7
5 7 18 15 8
6 3 14 8 11
7 10 11 9
8 7 12 11
9 8 9 7
10 1 5 9 7
11-14 4 21 27
15-20 4 5
21-26 2

422 Microcomputer Operating Systems

The issue of which operating system should be used to support the breadth of computing
equipment is as prevalent an issue in the business school as in the market place. The respondents
were asked to indicate the operating system used for their IBM and IBM-compatible microcom-
puters as a percentage of the total systems in the school. Table 8 displays this data. Over the past
two years, there was a 35% increase (from 65% to 88%) in the number of schools who reported
using Windows, and the very significant growth of 131% in the number of systems using this
operating system (from 16% to 37%). In the 1991 survey, no school indicated that 100% of their
systems used Windows, while this year 6 schools did so. On the other hand, while the number of
schools with OS/2 has doubled, this operating system is only used in less than 5% of their
systems.

Table 8
Operating System Availability and Use in Business Schools
(percent of schools and percent of microcomputer systems)

1991 1993
N =166 N =180
% schools % systems % schools % systems

have use have use
MS DOS 90% 88% 93% 68%
MS DOS with Windows 65 16 88 37
0Ss/2 14 5 27 4
UNIX (AIX, etc) 14 5 16 7
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423 Micaocomputer Densities

Figure 4 displays the distribu-
tion of the 42,989 microcomputers
across five user groups: students
(both undergraduate and MBAs),
faculty, administrative staff,

Figure 4

Microcomputer Distribution by User Group

(n = 42,989 systems)
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Two ratios were calculated to
provide further understanding of the penetration of microcomputers into the business school
computer environment. The first ratio, student-per-microcomputer, was calculated by dividing
the total student FTE by the number of the school’s microcomputers available for student use.
This density measure thus reflects the number of students who share access to a single microcom-
puter. For example, a student microcomputer density of 29 is interpreted as 29 students sharing
access to a single microcomputer system. The second ratio, faculty-per-microcomputer, was
calculated by dividing the faculty FTE by the number of the school’s microcomputers available
exclusively for faculty use. As these ratios do not take into consideration any microcomputer
systems that might be owned privately by the students or the faculty, the actual number of
students or faculty who share access to microcomputer systems is probably lower (i.e., better)
than reported.

Of the 164 schools who provided the necessary data, the median student-per-micro density,
by quartile, are 10, 17, 29, and 48, respectively, as shown in Figure 5. Of the 167 business schools
providing the necessary data, the median faculty-per-micro densities are 0.7, 0.9, 1.1, and 1.4, as
shown in Figure 6. These figures again reflect the continuing, but slowing, growth of microcom-
puters into the business school computer environment. Furthermore, the data shows a continu-
ing decline in the disparity between the quartiles. For example, the ratios between student
microcomputer density in the first and fourth quartiles in 1985 were 1:16, while in 1993 they were
1:5. For the faculty, the ratio has improved even more dramatically, improving from 1:13 in 1985
to 1:2in 1993.
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Student Microcomputer Density by Quartiles
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Figure 6
Faculty Microcomputer Density by Quartiles
(faculty per microcomputer)
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Another measure of the availability of microcomputers in the business school environment is
the general perception of the sufficiency of microcomputers to meet the schools’ current de-
mands, excluding exam times or at the end of the term. Table 9 presents the sufficiency re-
sponses, together with the microcomputer densities for each group. Independent of the density
numbers, only a very few schools now report that there is “always a wait” for access to a micro-
computer. Ninety-eight, 91, and 96 percent of the schools report “never” or “occasional” waits
for their faculty, undergraduate, and MBAs, respectively.

Considering faculty access to microcomputers, the data indicates that a mean faculty-to-
micro density of 1.6 or less provides the faculty with a “never any waiting” access, while a mean
density of 2.9 provides an “occasional waiting” access. Regarding microcomputer sufficiency for
students, the mean density statistics were quite confusing and very difficult to interpret. As can
be seen in Table 9, the mean densities for “never any waiting” were higher than for “occasional
waiting.” In reviewing the data, a few outliers skewed the means. Accordingly, the median were
also calculated and are reported in the table. These median scores indicate that a density of 16
undergraduate students per computer or 15 MBA students per computer achieves a “never any
waiting” access. Similar, median densities of 22 and 21 provide an “occasional waiting” access
for undergraduate and MBA students, respectively. Median densities over 31 and 108 suggest
there is “always a wait”.

Table 9

Microcomputer Sufficiency by User Group
(percent of schools)

Faculty Density Undergraduate MBA Density
N =161 Density N=153
N =142
Availability % mean median % mean median % mean median
Never any waiting 88% 1.6 0.9 16% 64 16 18% 54 15
Occasional waiting 10 2.9 1.2 75 56 22 78 53 21
Always a wait 2 5.7 2.7 8 98 31 4 159 108

424  Acquisition and Estimated Ownership

One hundred forty-five schools offering undergraduate programs and 153 offering MBA
programs provided data regarding their student microcomputer purchase requirements for the
1992-93 academic year. Eighty-seven percent of the undergraduate schools do not require
student ownership at this time. For the remaining schools, 8% said they were recommended, 2%
said they were planning to require ownership next academic year, 1% said systems are required
for finance and accounting majors. Two of the undergraduate programs (Drexel and University
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of Vermont) reported requiring microcomputer ownership by all of their students. At the MBA
level, 82% did not require ownership, 12% recommended it, 1% planned requiring ownership
next year, and 3% required systems for their executive MBA students. Again, two schools (Rollin
College and Groupe ESC Toulouse in France) reported requiring ownership by all their MBA
students. Table 10 summarizes student-required ownership and indicates the number of schools
requiring either Intel-based or Macintosh systems.

Table 10
Student Microcomputer Ownership Requirements
(percent of schools)

Undergraduate MBA
N = 145 N=164
No 87% 82%
No, but recommended. 8% 6 Intel based 12% 11 Intel based
6 Intel or Mac 8 Intel or Mac
No, planned for next year (1993-94). 2% 1% 2 Mac PowerBooks
Yes, some students only 1% Finance and accounting 3% Executive program
majors students
3 Intel or Mac
1 Mac
Yes, for all students. 1% 1 PS/2 2% 2 Intel based
1 Mac 1 Intel or Mac

Regardless of formal requirements, many individual students own a microcomputer. One
hundred forty-six (93%) of the undergraduate schools and 153 (93%) of the MBA schools pro-
vided estimates of the percentages of their students owning microcomputers. Table 11 gives
these estimated percentages. More schools reported data and a greater portion of the student
body at both the undergraduate and MBA levels owns their own system.

Table 11
Estimated Student Microcomputer Ownership
(percent of schools)

Undergraduate MBA
1990 1991 1993 1990 1991 1993
Student Ownership N=129 N=151 N=157 N=138 N=159 N=164
No data 14% 13% 7% 16 % 19% 7%
Less than 1/3 71 71 59 39 33 25
1/3t0 2/3 13 14 31 32 32 48
More than 2/3 2 2 2 13 15 21
425 Maintenance

One hundred forty-one (78%) of the business schools provided information regarding
maintenance of their school-owned microcomputers. Twelve (8%) of these schools responded
that they had no definite policy regarding maintenance. Ninety-one (65%) of the schools re-
sponded that they used their own staff for maintenance, 49 (35%) contracted with outside ven-

dors, and 53 (38%) contracted with university services. Seven (5%) of the schools provided other
responses to the maintenance question, indicating that maintenance was provided by a combina-
tion of in-house and contractors as required, often without formal contract arrangements and on
a time and materials basis.
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43  Laptop and Portable Systems

For several years, laptops and portable microcomputer systems have been considered a new
area of potential growth and expansion. The popular press indicates that laptops and the new
light weight notebook systems are the fastest growing segment in the computer market today.
However, the survey data presented in Table 12 shows a different picture with respect to busi-
ness schools. This may reflect the fact that schools are creating computer lab environments
where desktop systems are more appropriate. Laptop systems may be more appropriate for
individual rather than business school ownership.

Both the percentage of schools that have laptops and the average number of laptop systems
per school has been increasing annually between 1987 and 1993. However, the mix of systems
has changed dramatically. While the Hewlett-Packard 110 systems dominated the market for the
past several years, this year they have all but disappeared, and an entirely new line of systems
has entered the market place. Although thereis a growing number of different models available
on the market from each vendor, the survey data was collected by vendor category and is so
reported in Table 12. Toshiba, Zenith, and Apple are the market leaders with 57% of the market
share between them.

Table 12
Laptop and Portable Systems by Vendor
(number of systems)
Fourth Sixth Eighth Tenth
1987 1989 1991 1993
N=82 N =135 N =143 N =164
Vendor n % n % n %
Toshiba 13 1 153 3 227 7 760 24
Zenith 77 5 502 11 637 19 5§72 18
Apple 29 1 463 15
IBM 226 14 236 5 218 6 286 9
Compaq 151 9 315 7 292 9 250 8
Olivetti 210 7
AST 165 5
Dell 128 4
NEC 28 2 29 <1 20 1 35 1
Hewlett-Packard 1,076 66 3,226 69 1602 49 22 1
Compuadd 19 <1
Tandy 7 <1 113 2 126 4 17 <1
Everex 16 <1
Gateway 15 <1
Other 49 3 126 3 133 4 201 6
Total 1,627 100%| 4,700 100%| 3284 100%| 3159 100%
Average systems
per school 19.8 34.8 23.0 19.3
% schools with laptops 64 83 86 91

44. Computer Labs

Data on computer labs was provided by 169 (94%) of the business schools. Table 13 summa-
rizes the computer lab data and compares it with the data from 1989 and 1991. Five hundred
ninety-four separate computer labs were identified with an average of 3.5 computers labs per
school. Of the total microcomputers reported in this year’s survey, 16,449 (38%) are available in
labs, with 6% of these labs used exclusively by faculty and staff and 51% used for regular class-
room instruction.
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The major difference between the 1993 survey and the surveys from previous years is in the
area of communications. The data indicates that the number of systems with communications
capability has doubled in the last four years with 93% of the labs networked and 82% of the
systems also linked to a host computer. Another difference is in consultant availability, which
has returned to the level in 1989, once again reflecting the difficult budgetary situation for many
business schools.

Table 13
Business School Computer Labs
1989 1991 1993
N=157 N =159 N =169
Number of labs 490 527 594
Average per school 3.1 33 3.5
Range 1-12 1-10 1-12
Total lab micros 12,450 13,782 16,449
% of total micros reported 40% 39% 38%
Average micros per lab 25.4 26.2 29.6
Range 1-84 10 - 100 2-158
User group dedication (number of labs) 477 509 584
Faculty or faculty/staff only 1% 10% 6%
All users 86% 90% 94%
Usage
Regular classroom instruction 49% 48% 51%
Communications
% labs networked 48% 70% 93%
% labs linked to host 41% 54% 82%
Output devices
Average dot matrix printers per lab 8.9 9.1 6.4
Range (.33-43) (.2-48) (.2--60)
Average laser printers per lab .98 1.58 1.62
Range (.14-4) (.2-11) (.2-.8)
Average plotters per lab 4 .62 .59
Range (.17-2) (.16-3) (.1-4.5)
Consultant availability (number of labs) . 432 474 534
less than 1/3 time 31% 24% 31%
1/3 to 2/3 time 10% 11% 12%
greater than 2/3 time 59% 65% 57%

4.5 Multimedia Labs

With the growth of interest in multimedia, respondents were asked to indicate if their school
had a multimedia lab, and if so, what equipment was available. Fifty-nine (33%) of the schools
indicated that they had a multimedia lab and all these schools reported having a CD-ROM
system. Also, 48 schools reported that they had scanners, 40 had color printers, 38 had both
video and sound cards, and 9 schools reported having additional items such as film recorders,
digital cameras, slide scanners, still video cameras, videodisks, and VCR equipment. As for
software, 39 schools indicated that they use Toolbook and 38 named Hypercard. Seven other
packages were mentioned once or twice.
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5. Communications Resources

Information technology connectivity is facilitated through communication resources which
include both hardware and software as well as the cabling, conduits, phone lines, and switches.
Ninety-three percent of business schools provided local area network data this year, as compared
to 79% in 1991, 80% in 1989, 66% in 1987, and 39% in 1985. This increase corresponds to the
impressive growth in the number of microcomputers with network connectivity.

51 Microcomputer Communications

Network data provided by 168 of the business schools for 39,986 microcomputers (93% of the
total 42,989 reported by the schools in this year’s survey) showed that only 9297 (23%) of the
microcomputers were stand-alone, not linked to any other computer systems. The remaining 77 %
were linked: 6072 (15%) to a host only, 3484 (9%) to other microcomputers, 20,063 (50%) to both a
host and other microcomputers, and 1070 (3%) as network servers. Figure 7 displays this data
aggregated by school. For the 168 schools reporting data this year, only 4% indicated that all
their systems were stand-alone. The vast majority of schools, 69%, reported that at least two-
thirds of their computers were networked, which is three times the number of schools in this
category four years ago.

Figure 7
Microcomputers with Communications Connectivity
(percent of schools)

1985 (N=119) 1987 (N=124) EH 1989 (N=130) Ml 1991 (N=131) Il 1993 (N= 168)

None <1/3 1/3to 2/3 >2/3

5.2 Local Area Networks

The schools provided information regarding their network environment protocols and
topologies, the standard technological formats used on their local area networks for data trans-
mission. Protocols are the “hand shake” rules between computers which allow the passing of
data. Topologies describe how the wires are arranged, e.g., as a ring, star, or bus. Table 14
summarizes the responses and indicates that Ethernet is the overall dominate protocol, while
TCP/IP (Transmission Control Protocol/Internet Protocol), Appletalk, and Token Ring are also
widespread. It should be noted that it is not unusual for an individual school to use more than
one protocol and topology. Of the 163 business schools reporting LAN protocols: 40 (25%) listed
only one protocol, 42 (26%) listed two different protocols, 39 (24%) listed three, and 42 (26%)
listed four or more. Schools with multiple protocols may or may not have bridged them together.

After the wires are linked together and the computers attached, it is the filesharing software,
the local area network operating system software, that facilitates data transmission between
interconnected microcomputers. Table 15 summarizes the responses and indicates that the
Novell Netware and Appleshare were the most commonly occuring network operating systems
used at 74% and 64% of the school respectively. Unlike the multiple protocols which can co-exist,
schools using more than one file sharing software have them each on a separate network. Of the
166 business schools reporting LAN file sharing software: 80 (48%) listed only one, 56 (34%) listed
two, and 30 (18%) listed three or more.
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Table 14 Table 15

Local Area Network Environment Protocols Local Area Network File Sharing Software
(percent of schools) (percent of schools)
1991 1993 1991 1993

Protocol/Topologies N =166 N =180 File Sharing Software N - 166 N =180
Ethemet 67% 76% Novell Netware 78% 74%
Appletalk 49 43 Appleshare 41 64
Token ring 27 20 NFS 11 16
PC LAN/PC Network 18 1 MS Lan Manager 6 1
DecNet 17 14 08S/2 file server 7 8
Arcnet 15 9 TOPS 10 4
SNA 7 6 Starlan 7 2
Starlan 5 3 Other 16 13
TCP/IP 4 54
Other 6 6

Of the schools with microcomputers connected to host mini/mainframes, 49 indicated using
a data switch, port selector, or PABX (a reduction from the 73 schools in 1989 and 65 schools in
1991). Twenty-two schools identified their data switch by name: 3 indicated using AT&T, 7
Gandolf, 6 Micom, 2 Northern Telecom, and 4 Rolm.

53 Network Management Problems

One hundred-one schools provided descriptions of their major network management
problems. These could be categorized into eight general areas. Cabling/bandwidth problems
led the list (mentioned by 27 schools) and included physical breaks in cables, connector failures,
insufficient bandwidth for applications, network too slow, poor drivers for some network cards,
printing conflicts, and lack of the upgrading of equipment to meet network demands.

Twenty-three respondents indicated that their major problems were related to network
management, including absence or lack of a decision making/planning body, backup proce-
dures, monitoring of the network, keeping track of what is on the network (hardware and
software), lack of network management expertise, disk management, students altering the setups
on the server, and administrative load.

The next category of concern, explicitly mentioned by 20 schools, was related to staff issues.
Comments which cited insufficient staff, too few people, and staff too inexperienced were very
common. One respondent wrote “a network of 25 micros is not being used because of lack of
staff to set up and operate.” Only six schools explicitly said “funding” was their problem, but
almost all the staff problems were a result of inadequate funding. Also, five schools listed end-
user training as their major network problem, which usually indicates the lack of adequate staff
to provide these services.

Fourteen schools indicated that integration of the various components of the network was
their major problem, including cross-platform integration, network interface card incompatibil-
ity, the connection of different machines to run the software, and the integration of DOS, Win-
dows, Macs, UNIX, and IBM mainframes on the same network. Also related to integration were
problems resulting from linking to the central campus network and/or the setting of standards
by the central campus network which were incompatible with the direction of the business
school.
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54  Electronic Mail Systems

One hundred twenty (66%) schools provided the name of their electronic mail system.
Approximately 20 different systems were listed. Of those, only 6 were given by 10 or more
schools: DEC VAX Mail (23), Pegasus (20), Word Perfect Office (11), MS Mail (11), IBM Profs (10),
and Lotus :cc Mail (10). All of the other e-mail systems were identified by four or fewer schools.
Fourteen schools indicated that they are using internally developed or university systems, and
seven indicated using some form of UNIX mail.

In 1991 and 1993 the schools were asked to estimate what percentage of their faculty, stu-
dents, and staff used e-mail at least three times each week. Table 16 reveals that more schools
have made e-mail available across all user categories, with the greatest increase in use for MBA
students (a 22% increase from 36% to 58% of the schools). On the other hand, even though more
schools have it available, the number of active users (at least three times each week), has only
increased for faculty (from 38% to 47% participation) and staff (44% to 54%).

Table 16
Electronic Mail Availability and Usage
(percent of schools and percent of participants)

1991 1993
N = 166 N=180
% schools % user % schools % user
have participate have participate

Faculty 76% 38% 86% 47%
Staff 69 44 74 54
Undergraduates 36 17 49 17
MBAs 36 26 58 28

Some schools have made a major commitment to the use of e-mail and a critical mass of users
now exists. Thus, at 16% of the schools, 90% or more of the faculty use e-mail. Similarly, at 24%
of the schools, at least 90% of the staff use e-mail. At the MBA level, 5% of the schools have this
level of usage and only 1% of the undergraduate programs reported at least 90% usage.

6. Software Resources

The principal software packages for twenty-one different categories used by the participating
business schools were identified separately by computer system implementation (mini/main-
frame and microcomputer) as well as by usage (instruction and research). Table 17 summarizes
the software usage as reported by the schools for each of these categories and is sorted by num-
ber of schools reporting microcomputer software packages. This table emphasizes the variety of
packages in each category. For example, for word processing on mini/mainframe systems, 7
different packages were identified as used for instruction and 12 for research. Within the micro-
computer category, 15 different packages were identified for use with the instructional programs
and 18 for research support.

Table 17 also clearly identified those applications which are dominantly mini/mainframe or
microcomputer oriented. In every software application area, more schools named software for
the microcomputer than for the mini/mainframe environment. Only six application’s areas had
at least one-third of the schools (60 or more) name a mini/mainframe software package for that
application area, and for four areas, there were no packages named. On the other hand, micro-
computer software was listed for every area, and for nine areas at least two-thirds of the schools
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named a package. Furthermore, communications packages which enable microcomputers to link
with mini/mainframe systems were the most frequently named mini/mainframe software area.
These data suggest a clear preference and focus on microcomputers as the environment for most
computer applications within the business school environment.

Table 17
Summary of Computer Software Usage
(ordered by number of schools reporting microcomputer software usage)

N=180
Mini/mainframes Microcomputers
# of Packages # of Packages
# Schools | Instruction Research | # Schools | Instruction Research
Word Processing 46 7 12 175 15 18
Graphics/Presentation 108 3 6 174 24 19
Spreadsheets 8 4 2 170 8 8
Database Mgmt Sys 87 12 8 169 19 17
Statistical 136 10 12 168 22 19
Communications 142 8 12 164 26 18
Prog Languages 118 13 10 139 17 16
Virus o] 135 17 17
Desktop Pub 29 4 1 134 11 17
Modeling/Optimization 69 5 9 125 22 16
Al/Expert Sys 31 6 5 110 21 21
Simulation 41 5 5 98 16 12
Multimedia / Hypermedia 0 73 5 5
Business Games 19 10 2 72 25 12
Dev Tools 6 3 3 69 14 7
Utilities 1 1 0 54 9 8
Project Mgmt 0 50 11 4
Group Decision Support 5 3 2 27 14 11
Bibliographic 14 10 9 14 10 8
Instructional Programs 3 3 0 14 9 4
Text Analysis 0 11 5 5

When compared to the data from 1991, the distribution of software was approximately the
same both in terms of the number of schools naming packages and the breadth of software
available. Using the average number of microcomputer instructional software packages per
category as a indicator of the variety of software available, there is a very broad selection avail-
able to instructors. In 1989, the average was 28 per category, while in 1991 it was 14 per category
and 15 per category in 1993. The stability of the number over the past two years suggests that
users may be less willing to adopt new or different packages as the switching cost may be too
high.

6.1  Software Details by Application Category

Detailed tables are given for the software application categories listed in Table 17 in the
subsections which follow. The subsections are organized alphabetically. The count after a
particular software package name reflects the number of times that package was reported by five
or more schools. The “other” category reflects the total number of schools reporting software
packages not listed by name (i.e., named by less than five schools). The “different packages” at
the bottom of each column in the tables gives the total number of different software packages
reported by the schools.
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All the software packages named by five or more schools in 1991 were named by five or more
schools again this year. On the other hand, this year only three software categories (Database
Management Systems, Development Tools, and Programming Languages) added a software
package to their list of those named by five or more schools, and of these, only one (Access) was a
new product on the market. It is interesting that these three categories are all part of what might
be considered the computer programmer or specialist areas rather than typical “end-user”
software packages.

Artificial Intelligence, Expert Systems

This software application area is summarized in Table 18 and shows that three times as many
packages were specified for microcomputers as for mini/ mainframe systems. While LISP was
the only package identified by five or more schools for the mini/mainframes, VP-Expert, Exsys,
Prolog, Guru, and LISP were the most commonly named microcomputer packages. VP-Expert
remained especially strong for instructional use.

Table 18
Artificial Intelligence, Expert System Software
(N = number of schools reporting software package)

Mini/mainframes (N=31) Microcomputer (N=110)
Instruction Research Instruction Research

LISP 17 LISP 23 VP-Expert 59 VP-Expert 33

Other 7 Other 6 Exsys 26 Prolog 27
Prolog 23 LISP 20
Guru 16 Exsys 16
LISP 5 Guru 15
Other 24 Other 18

Different

Packages 6 5 21 21

Bibliographic Software

Fourteen schools indicated using ten different microcomputer-based bibliographic software
packages, with PRO-CITE, EndNote, and ABI Inform receiving two mentions each. On the mini/
mainframe side, 14 schools listed 14 different packages, with no package being listed more than
once.

Business Games

As in the previous surveys, this application software area has more instructional than re-
search use, reflecting the integration of computers through the business games into the curricu-
lum. Furthermore, the games seem to support the marketing curriculum more than any other
area. Markstrat was the dominant business game in both the mini/mainframe and microcom-
puter environments, listed by 10 and 43 schools, respectively. The Marketing Game was listed by
19 schools and was the only other game named by 5 or more schools. The word “marketing” was
part of the name of 7 of the other 23 games which were each listed once. Four other games had
the word “policy” or “strategy” as part of their title, suggesting support for this course area. The
other titles suggested games for a variety of courses.

Communications

As shown in Table 19, KERMIT is the most common communications package used for
connecting a microcomputer to a mini/mainframe and for transferring files between computers,
and was reported by two-thirds of the schools across all four categories. Procomm is a distant
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second on the mini/mainframe side while FTP/TELNET occupied the second position on the
microcomputer side. The total number of different packages listed for mini/mainframes de-
creased by an average of 33% since 1991, and there was a similar decrease for research support
packages for microcomputers. However, for instructional support, the number of packages listed
this year was the same as in 1991.

(N = number of schools reporting software package)

Table 19
Communications Software

Min/mainframes (N=142) Microcomputer (N=164)
Instruction Research Instruction Research

KERMIT 94 | KERMIT 98 KERMIT 107 KERMIT 102
Procomm 39 | Procomm 43 FTP/TELNET 78 FTP/TELNET 89
YTERM 9 | YTERM 9 Procomm 50 Procomm 71
Other 6 | Other 10 YTERM 9 Crosstalk 22
Other 20 YTERM 10
Other 13

Different
Packages 8 12 26 18

Database Management Systems

Table 20 lists the different database management systems software packages used in business
schools. As shown in the table, about twice as many schools reported microcomputer software
than mini/mainframe software. dBase was once again the most dominant microcomputer
package. For the mini/mainframe systems, SQL and Oracle were most prevalent. Access, the
new database management system, was added to the list for both instructional and research

microcomputer use.

(N = number of schools reporting software package)

Table 20
Database Management System Software

Mini/mainframes (N=87)

Microcomputer (N=169)

Instruction Research Instruction Research

saL 36 Oracle 27 " | dBase 131 dBase 96

Oracle 32 SQL 24 Paradox 79 Paradox 69

RDB 13 INGRES 12 R:BASE 45 R:BASE 39

INGRES 12 Focus 7 Oracle 26 Oracle 22

Informix 9 RDB 7 Foxbase 26 INGRES 11

Other 10 Other 3 Focus 8 Focus 9
INGRES 8 Access 6
Access 8 Other 19
Other 20

Different

Packages 12 8 19 17

Desktop Publishing

As may be seen in Table 21, desktop publishing is primarily a microcomputer application,
with over four times as many schools responding with software listings for the microcomputers
as for the mini/mainframes. The most popular package for the microcomputers remained

21




PageMaker, again followed by Ventura, and TeX. For mini/mainframe oriented research sup-
port, TeX was the only package listed.

(N = number of schools reporting software package)

Table 21
Desktop Publishing Software

Mini/mainframes (N=29) Microcomputer (N=134)
Instruction Research Instruction Research

TeX TeX 25 PageMaker 71 PageMaker 76

Other Other 0 Ventura 16 TeX 39
TeX 14 Ventura 31
Ready Set Go 5 Other 16
Other 8

Different

Packages 4 1 11 17

Development Tools

Development tools, such as Computer Assisted Software Engineering (CASE ) tools, are an
important part of the instructional environment for system analysis and design courses. How-
ever, as can be seen from Table 17 (page 19), few schools use these systems to support these
courses. Only 6 schools list 3 mini/mainframe packages and 69 schools (39%) named 14 different
microcomputer packages. One reason for the minimal use may be the complexity of these
systems, and on the mini/mainframe side, minimal use may be a result of users frequently
requiring system programmer support for implementation. This may also explain why 11 times
as many schools use microcomputer-based packages as mini/mainframe systems. Excelerator
continues to be the dominate CASE package used in business schools with 54 of the 69 (78%)
schools naming this package. For the first time, however, a second CASE tool, IEF, was named
by five schools for microcomputer instructional support.

Graphics and Presentation Software

Microcomputer-based graphics and presentation application software was the most volatile
of the 21 categories that were tracked. Each of the 11 microcomputer instructional packages
listed in Table 22 has changed position since the 1991 survey. Harvard Graphics and Lotus
switched first and second positions. PowerPoint use increased 700% moving it from eighth to
third position. QuattroPro grew 1000% moving from tenth to fourth position. The other pack-
ages which were named by at least five schools all moved down. On the mini/mainframes
side, there was essentially no change since the 1991 survey.

Group Decision Support Systems

Group decision support system software expanded from 19 to 27 schools during the last two
years, a 42% increase. Vision Quest and University of Arizona Group Systems were again the
major packages named, each being mentioned by six schools. The other packages were all listed
once.

Instructional Support Software

Nine different instructional support software packages which assist instructors with keeping
class rosters and grades, were listed by fourteen schools. Only one package, Gradebook, was
named by two schools.



Table 22
Graphics and Presentation Software
(N = number of schools reporting software package)

Min/mainframes (N=108) Microcomputer (N=174)
Instruction Research Instruction Research

SPSS 63 SPSS 84 Harvard 109 Harvard 116

SAS Graph 57 SAS Graph 81 Lotus 103 Lotus 97

Other 1 Other 4 PowerPoint 72 PowerPoint 69
QuattroPro 69 QuattroPro 63
MacDraw 49 SAS Graph 57
MacPaint 39 MacDraw 45
DrawPerfect 32 Freelance 37
FreeLance 28 DrawPerfect 36
Storyboard 16 HP Gallery 10
HP Gallery 8 Chart-Master 7
Chart-Master 3 Other 24
Other 28

Different

Packages 3 6 24 19

Modeling and Optimization

In the 1989 survey, approximately the same number of schools listed modeling and optimiza-
tion software packages for their mini/mainframe and microcomputer environments. As shown
in Table 23, almost twice as many schools listed microcomputer as mini/mainframe packages.
LINDO has remained the leading package, being named almost twice as frequently as the next
package. The relative position of the other packages has remained the same.

Table 23
Modeling and Optimization Software
(N = number of schools reporting software package)

Mini/mainframes (N=69) Microcomputer (N=125)
Instruction Research Instruction Research
LINDO 49 | LINDO 48 | LINDO 69 | LINDO 64
IFPS 29 | IFPS 23 | Storm 37 | IFPS 25
Other 3 | Other 10, | QSB 34 | What's Best! 10
IFPS 32 | Other 13
What's Best! 17
Other 19
Different
Packages 5 9 22 16
Multimedia and Hypermedia

As was mentioned in the discussion of Multimedia Labs (Section 4.5), 39 schools indicated
they use Toolbook and 38 named Hypercard. Seven other packages were mentioned once or
twice. In the 1991 survey, Hypercard was reported by 11 schools and Toolbook by 6.

Programming Languages

This year C++ was added to the list of programming languages used by five or more schools
for both microcomputer-based instruction and research. Details of programming language usage
reported this year is presented in Table 24. Not only was C++ added to the list, but the overall
use of C has grown, moving into second position in three categories and first position in the
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fourth category, representing about a 50% growth in each area. COBOL continues as the domi-
nant mini/mainframe instructional language and BASIC maintained its dominance on the
microcomputer side.

Table 24
Programming Language Software
(N = number of schools reporting software package)

Minl/mainframes (N=118) Microcomputer (N=139)
Instruction Research Instruction Research

COBOL 77 FORTRAN 78 BASIC 65 C 79
C 54 (o} 51 C 58 BASIC 70
BASIC 47 Pascal 42 COBOL 45 FORTRAN 65
Pascal 43 COBOL 43 Pascal 39 Pascal 60
FORTRAN 43 BASIC 33 FORTRAN 25 COBOL 21
PLAM 15 PLAM 14 Prolog 13 LISP 15
Other 10 Other 4 C++ 5 Prolog 14
Other 14 C++ 5
Other 14

Different
Packages 13 10 17 16

Project Management

Project management software is a software application used almost exclusively for instruc-
tion in a microcomputer environment. Fifty schools reported using project management software
packages, twice the number as in 1991. However, the same two packages continue to dominate
the market: MS Project (for instructional usage) was mentioned by 29 schools (up from 7 in 1991)
and SuperProject was mentioned by 11 (up from 5). Nine other packages were named, with
MacProject and Timeline each mentioned three times.

Simulation

The simulation category has shown several shifts from being primarily a mini/mainframe
application in 1987, to being used about equally in both computer environments in 1989, to now
being primarily in the microcomputer environment. The software packages and counts pre-
sented in Table 25 have remained essentially the same this year as in 1991. However, there have
been changes in the “other” category. For mini/mainframes, these categories decreased slightly,

Table 25
Simulation Software
(N = number of schools reporting software package)
Min/mainframes (N=41) Microcomputer (N=98)
Instruction Research Instruction Research
GPSS 19 GPSS 19 Sim Factory 21 GPSS 23
SLAM 18 SLAM 18 STELLA 20 Siman 20
Simscript 13 Simscript 15 SLAM 19 STELLA 18
Other 3 Other 4 GPSS 18 SLAM 17
Siman 18 Simscript 14
Simscript 12 Other 7
Other 10
Different
Packages 5 5 16 12
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Table 26
Spreadsheet Software
(N = number of schools reporting software package)

Mini/mainframes (N=8) Microcomputer (N=170)
Instruction Research Instruction Research

20/20 6 20/20 3 Lotus 1-2-3 156 Lotus 1-2-3 144

Other 3 Other 1 Excel 96 Excel 117
QuattroPro 80 QuattroPro 88
VP-Planner 8 VP-Planner 9
SuperCalc 8 SuperCalc 9
Other 3 Other 3

Different

Packages 4 2 8 8

but on the minicomputer side, there was a 50% increase in the number of additional packages
named. For example, for instruction this year, ten additional packages were each named once.

Spreadsheet Packages

As shown in Table 26, 170 schools are using only 8 different microcomputer spreadsheet
packages, the same ones as listed in 1991. Lotus 1-2-3 continues to dominate, being specified by
about 87% of the schools. All of the other microcomputer software packages listed have remained
the same. In the mini/mainframe category, 20/20 was the only package to meet the criteria of
being identified by more than five schools for inclusion in the table.

Statistical Packages

The statistical software area was the last vestige of mini/mainframe strength over the capa-
bilities of the microcomputer. In the 1989 and earlier surveys, mini/mainframe statistical soft-
ware packages were clearly dominant. In the 1991 survey, there were about an equal number of
schools listing mini/mainframe and microcomputer statistical software packages. This year, as
seen in Table 27, about 25% more schools listed microcomputer packages than mini/mainframe
packages. The table shows that the major mini/mainframe packages have been successfully
adapted to the microcomputer environment, with SAS, SPSS, and Minitab the most common
packages in all categories. However, many new packages were developed specifically to take

Table 27
Statistical Software
(N = number of schools reporting software package)

Mini/mainframes (N=136) Microcomputer (N=168)
Instruction Research Instruction Research
SAS 92 SAS 121 SPSS 81 SPSS 119
SPSS 88 SPSS 121 Minitab 79 SAS 106
Minitab 63 Minitab 57 SAS 72 Minitab 68
BMPD 14 LISREL 49 SYSTAT 38 RATS 53
Other 7 BMPD 25 TSP 30 SYSTAT 53
TSP 20 Mystat 26 Gauss 44
Other 7 RATS 25 TSP 38
StatGraphics 21 StatGraphics 23
Microstat 10 Other 28
Other 27
Different
Packages 10 12 22 19
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advantage of the microcomputer environment. In total, 22 different microcomputer-based
statistical packages were used to support the instructional program and 19 different packages to
support research. However, only half of these met the qualifications of at least five schools. On
the mini/mainframe side, there was no change in approximate numbers and use of the various
packages since the last survey.

Text Analysis Software

Eleven schools reported using five different microcomputer-based text analysis software
packages. The most popular microcomputer package was Grammatik, being listed by four
different schools.

Utility Software

Utility software for microcomputers was listed by 54 schools, with 32 naming Norton Utili-
ties. The other eight packages were listed once or twice, although PC Tools was named by three
schools.

Virus Protection Software

One hundred thirty-five schools named their virus protection software: McAffee Viruscan by
66 schools, SAM by 39, FProt by 16 and 14 other packages by less than five schools.

Word Processing

As shown in Table 28, 175 business schools listed 15 different microcomputer word process-
ing packages for instruction and 20 for research. WordPerfect has again remained the dominant
package, and in both areas, the order of the most frequently used packages remained essentially
the same as in 1991. This suggests that individuals become satisfied with the package they are
using and are worried about the high switching costs when moving to another package, espe-
cially in light of the convergence of functionality of the various packages.

Table 28
Word Processing Software
(N = number of schools reporting software package)

Min/mainframes (N=46) Microcomputer (N=175)
Instruction Research Instruction Research
Other 11 XEDIT 22 WordPerfect 152 WordPerfect 159
TeX 17 MS Word 95 MS Word 124
Script 4 MacWrite 34 TeX 47
Other 11 WordStar 30 MacWrite 43
PC-Write 5 WordStar 41
PFS: Write 9 PFS Write 8
Other 17 DisplayWrite 8
PC-Write 7
MultiMate 6
Other 14
Different
Packages 7 12 15 18

6.2 Software Standards

Ninety-four (52%) of the schools indicated that they have a software standard. Forty-four
schools chose their software standard based on what software was supported by the computer
staff, either within the school or from a central campus group. Some of these schools indicated
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that automatic upgrading occurred when new versions became available. Five schools were very
pragmatic in their choice of a software standard and chose those packages most commonly used
in the the business environment. Four schools indicated that their standard software was the
software that the policy committee determined would be supported. The other schools chose
software which would run on the local area network, on any Windows packages, or software for
which the school had site licenses.

It is clear that when the word "standard" is used with regard to software, there are a multi-
tude of interpretations of what is meant. Therefore, whenever discussing software and stan-
dards, it is probably helpful to clarify which definition of standard is being used.

6.3  Software Language

Given the international nature of the sample, a question was added to this year’s survey
regarding the language in which the software used by faculty, students, and staff appears on the
screen. Specifically, the respondents were asked if software is available in the dominant lan-
guage of instruction at their business school. One hundred thirty-one schools (73%) replied that
it was. Twelve schools indicated that there were problems due to the lack of software in the
dominant language of instruction at their school. Eight schools said the problems were minimal,
three indicated the problems were moderate, while only one school reported the problem was
acute. Software was reported to be available in Chinese, Japanese, Korean, and Portuguese.

7. Instructional Support Resources

This section discusses business school instructional support resources including computer
entrance and graduation requirements/expectations, penetration of computers into the curricu-
lum as indicated by hands-on computer use in the core courses, sources of courseware, class-
room electronic equipment, and computer-related training for various computer user groups.

71 Entrance Requirements/Expectations

Of the 157 business schools offering undergraduate business programs, 36 (22%) indicated
that there were computer literacy entrance requirements for their students. The requirements
were usually a passing grade in an introductory computer course or a computer literacy exam in
which knowledge of basic applications (word processing, spreadsheet, graphics, and communi-
cation software) was demonstrated. This year, unlike 1991, computer programming was not
listed as one of the requirements although this may have been included in the content of the
introductory course.

Of the 164 schools with MBA programs, 46 (28%) stated that there were computer literacy
entrance requirements, a decrease from the 38% with such a requirement in 1991. These require-
ments included prerequisite courses in computer concepts, MIS and applications, a general
computer “driver’s license” in application software (word processing, spreadsheets and database
management systems), and proficiency with DOS and Windows. One school indicated profi-
ciency in either Pascal or C programming languages was required.

7.2  Graduation Requirements/Expectations

Tables 29 and 30 summarize the computer requirements and/or expectations upon gradua-
tion from business school for both the undergraduate and the MBA programs, respectively, and
compare the 1993 data with that of 1991 and 1989. As shown in the tables, the order of impor-
tance of the requirements as suggested by the percentage rankings, remains the same for both
the undergraduate and the MBA programs. Furthermore, a larger percentage of the under-
graduate programs than MBA programs specify requirements.

The data continues to show the emphasis on microcomputer systems over mini/mainframes
in the business school environment. The largest increase in the computer-related graduation
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Table 29

Under gradu ate Computer Requirements and Expectations Upon Graduation

Requirements/Expectations

(percent of schools)
1989 1991 1993
N=149 N=150 N= 157

Required  Expected

Required Expected

Required Expected

Computer/Info Sys course 91% 3% 82% 5% 86% 7%
Microcomputer use 83 12 77 13 76 19
Spreadshest use 81 14 75 15 76 19
Word Processing use 71 20 63 25 68 25
Database use 58 19 52 19 61 20
Programming language 41 16 23 11 32 17
Mini/mainframe use 50 25 27 19 31 28
Online database retrieval 18 25 13 22 24 34
Pass Computer literacy exam 11 10 9 11 16 14
Table 30
MB A Computer Requirements and Expectations Upon Graduation
(percent of schools)
1989 1991 1993
N=157 N=154 N= 164

Requirements/Expectations Required Expected | Required Expected | Required Expected
Computer/Info Sys course 75% 10% 67% 13% 72% 15%
Microcomputer use 76 17 62 23 68 27
Spreadsheset use 72 21 60 25 66 30
Word Processing use 51 37 47 37 54 37
Database use 41 29 36 32 40 35
Mini/mainframe use 38 30 20 31 21 30
Online database retrigval 17 29 15 29 24 39
Pass Computer literacy exam 12 11 9 18 15 16
Programming language 19 15 10 17 9 20

requirements for both the undergraduates and the MBAs was in the use of on-line database
retrieval (e.g., use of Nexis or Dow Jones). This growth corresponds to the wider availability of
these databases, as discussed in Section 8 below.

7.3  Penetration into the Curriculum

As a measure of penetration of computers into the curriculum, the business schools indicated
whether hands-on use of computing was required in their undergraduate and MBA core courses.
Using the course descriptions as given by AACSB, the schools responded whether required
computer use occurred in none, some, or all of the core course sections. Figure 8 summarizes the
responses for the undergraduate core courses and Figure 9 for the MBA core courses. For the
undergraduate programs, over 70% of the schools indicated that computer usage was required
for seven of the core courses and for the MBA programs, for only six core courses.

To see the aggregation of required computer usage across the curriculum, the data for
Figures 8 and 9 was compared with that from 1985, 1987, 1989, and 1991, as shown in Table 31.
As can be seen in the table, for most of the courses, the level of required use since 1989 has
remained within a few percentage points. Furthermore, the fluctuations within a given course
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from year to year are “leveled out” when the average required use figures are calculated. As can
be seen from Table 31, the undergraduate programs have achieved a “steady-state” at about 73%
required use across the core courses, while the MBA programs are at about 66%.

Table 31
Required Computer Usage in Core Courses
(percent of schools)
Undergraduate MBA

Core Courses 1985 1987 1989 1991 1993 1985 1987 1989 1991 1993
Accounting 62% 84% 86% 88% 88 % 55% 70% 80% 77% 73%
Business Policy 42 47 58 58 52 32 4 47 47 48
Economics 29 37 49 48 52 32 31 47 46 47
Finance 64 81 83 83 83 76 75 80 77 79
Info Systems 87 94 93 98 96 78 78 83 87 88
Mgt Science 52 69 74 81 79 77 74 77 77 77
Marketing 82 81 82 73 76 55 58 70 64 74
Org Behavior 20 26 32 37 41 21 22 31 32 38
Prod/Operations 78 74 77 79 77 Ial 75 70 73 74
Statistics 76 81 86 85 90 69 72 80 82 82
Average 60% 67% 72% 73% 73% 57% 60% 66% 66% 61%




74 Impact on the Curriculum

This year, as in 1991, the schools were asked “to what degree has computer technology
positively impacted the curriculum at your business school?” The response to this question was
on a zero to five scale, with zero being “none,” and with one indicating the “somewhat” re-
sponses, and five indicating the “extensively.” One hundred fifty-six (99%) of the undergraduate
program schools and 165 (99%) of the MBA program schools responded. These responses are
shown in Figures 10 and 11.

Figure 10 Figure 11
Impact of Computer Technology on the Impact of Computer Technology on the
Undergraduate Business Curriculum MBA Curriculum
----@--- 1991 ==—{— 1993 ----m--- 1991 =——O— 1993
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As shown in the figures, for both programs there was a slight shift to the right suggesting a
more positive impact of the technology in the curriculum than existed two years ago. At the
undergraduate level, 49% indicated that the impact was "extensive" (4 or 5) as compared to 42%
in 1991. At the MBA level, these scores were 42% in 1993 and 36% in 1991.

To gain further insight into the extent or reach of computer technology into the business
school curriculum, the respondents were asked, “Given the resources available at your business
school, to what degree is computer integration into the curriculum meeting your school’s expec-
tations?” The response to this question was on a one to five scale, with one indicating the “less
than expectations” responses and five indicating “exceeding expectations.” Figure 12 displays

the responses of the 155 (99%) schools
Fiaure 12 with undergraduate programs and the
Computer Ingtegration into the 163 (98%) schools with MBA programs-.
Business School Curriculum As can be observed from Figure 12,
the ability of the schools to integrate
----m--- Undergrad === MBA technology was independent of
whether the program was undergradu-
50% ate or MBA. Overall, the respondents
indicated that 43% of the undergraduate
and 44% of the MBA programs meet
expectations. However, 40% and 42%,
respectively, felt their programs should
be able to do more with the resources at
hand, by indicating that the level of
integration was less than expected.

40%
30%
20%
10%

0% 4 .
less than meets exceeds

7.5 Sources of Courseware

For core courses in which there was at least some required computer use, the source of the
courseware was requested. Courseware sources included those developed internally, those
acquired with the textbook, those acquired from commercial sources, or from another university.
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Many schools indicated multiple sources for a particular course, and some listed commercial
packages such as Lotus 1-2-3 as the courseware. Tables 32 and 33 summarize this data separately
for the undergraduate and graduate core courses. The “N” values in these tables are the number
of schools which indicated at least some required computer use with each line showing the
percentage of schools in each cell based on that “N.” An average was calculated to give a general
sense of the primary sources of courseware.

Table 32
Sources of Under graduate Courseware
(percent of schools with required computer use)

Other
Undergraduate Core Class N Internal Textbooks Commercial University
Accounting 138 28% 57% 75% 7%
Business Policy 82 21 45 52 7
Economics 82 28 49 61 10
Finance 131 33 44 76 6
Information Systems 150 33 46 83 9
Management Science 124 26 52 70 10
Marketing 120 26 48 69 8
Organizational Behavior 64 23 44 64 5
Production/ Operations 121 20 45 65 7
Statistics 141 17 43 84 3
Average 25% 47% 70% 7%
Table 33
Sources of Graduate Courseware
(percent of schools with required computer use)
Graduate Core Class N Internal Textbooks Commercial (_)ther.
University
Accounting 120 25% 48% 69% 5%
Business Policy 79 24 47 54 10
Economics 77 25 40 73 10
Finance 130 30 37 73 8
Information Systems 144 24 38 83 8
Management Science 128 21 48 71 9
Marketing 121 17 37 72 7
Organizational Behavior 62 27 42 68 6
Production/ Operations 122 21 43 68 6
Statistics 135 19 40 81 3
Average 23% 42% 71% 7%

Both tables indicate that commercial software packages were the dominant source of
courseware. Figures 13 and 14 display the average values over the past six years. From the
figures, it appears that all sources have been relatively stable, with the exception of textbooks.
Materials internally developed by faculty account for about one-quarter of all courseware, text
book included supplements account for about half, and commercial packages account for about
two-thirds. Courseware shared among universities accounts for a very small portion of the
overall selection of packages

7.6  Classroom Electronic Equipment

Of the 171 schools reporting on their use of interactive computer output display technology,
134 (78%) of the schools had permanently installed equipment, an increase from 69% in 1991.
One hundred seventeen of these schools delineated the percent of all of their classrooms that
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Figure 13
Sources of Undergraduate Courseware
(average percent per year)
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were permanently equipped: 93 (79%) of the schools reported permanent equipment in less than
one-third of their classrooms, 13 (11%) in from one-third to two-thirds of their classrooms, and 11
(10%) in more than two-thirds of their classrooms. Six schools indicated that 100% of their
classrooms have permanent equipment to display interactive computer output.

A heavy dependency was seen again on mobile units which could be wheeled between
classrooms. One hundred forty-six (81%) of the schools reported using mobile units: with 21
schools reporting 1 mobile unit; 46 schools, 2; 20 schools, 3; 7 schools, 4; and 29 schools, 5 or
more. For these schools, 58% responded that these units were picked up and returned by the
faculty and 37% responded that these units were delivered to the classroom by staff or teaching
assistants.

For both the permanently equipped classrooms and the mobile units, the video projectors
that were specifically identified ten or more times by the schools included Sony (41), Barco (22),
Electrohome (11), and NEC (11). The LCD devices used with the overhead projectors that were
specifically identified ten or more times included Datashow (58), Sharp (30), Infocus (24), nView
(16), and Proxima (11). None of the other three video projector or six LCD brands were men-
tioned by more than five schools.

One hundred seventy-three (96%) of the schools responded to the question regarding the
general sufficiency of classrooms equipped with display devices. Twenty percent of these
schools indicated that they never had any scheduling problems, 57% indicated that they had
occasional problems with scheduling, and the remaining 23% indicated that they usually or
always had scheduling problems. These figures show slight improvement in scheduling from
1991 when they were 16%, 59%, and 25%, respectively.

The lack of appropriate equipment combined with the difficulties associated with the equip-
ment currently available are seen as obstacles in integrating information technology into the
curriculum.
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7.7 Training

The respondents were also asked to identify the different types of computer-related training
programs provided to their students, faculty, and staff and rate the effectiveness of each type.
The response to this question was on a zero to five scale, with zero being “none,” one indicating
“inadequate,” three indicating “adequate for most users,” and five indicating “exceptionally
effective in meeting user needs.” Overall, the types of training offered were consistent with past
years.

Table 34 displays the data relating to the eight different training approaches by user group.
Classroom instruction was shown to be the dominant form of training for students, followed by
handouts/documentation, and university-provided workshops. University-provided workshops
followed by documentation was the primary approach used for both faculty and staff. The table
also shows that training as part of classroom instruction was considered to be the most effective
type of training for the undergraduates, that workshops prior to the beginning of classes were the
most effective for the MBAs, and that individual training was the most effective for both faculty
and staff. CAl/video training was considered to be the least effective for the students, as well as
for the faculty and staff.

Table 34
Effectiveness of Computer-Related Training By User Group
(percent of schools)

Type of Training Undergrad MBA Faculty Staff
N =157 N =164 N =180 N =180

As part of classroom instruction 89% 3.0 86% 3.0 21% 2.3 21% 2.7

University-provided workshops 45 2.4 43 24 74 25 74 2.6

University provided one-on-one 15 2.2 13 24 30 2.4 31 23
training

Business school workshops (prior 18 25 40 3.1 16 23 17 25
to the beginning of classes)

Business school workshops 33 2.7 37 29 35 2.6 36 2.8
(during the academic year)

Business school individual training 16 2.7 20 2.8 47 3.0 45 3.1

Handouts, workbooks, and other 74 2.8 77 28 69 2.7 66 26
documentation

CAl, video training 20 2.2 22 2.2 17 2.2 16 2.2
* Average effectiveness, scaled 1 = inadequate

3 = adequate for most users
5 = exceptionally effective in meeting user needs

8. Data Resources

Information regarding databases available for research and instruction for at least 9% of the
180 business schools is summarized in Table 35. The table is ordered by percent of availability.
Forty-seven other databases were listed, with only a few mentioned by more than one school.
Several schools stated “several others” but did not list them by name.

Compustat again remains the most widely used database and is available in 104 (58%) of the
schools. Thirty-one (30%) of the schools reported storing the Compustat database on-line, 46
(44%) of the schools used tape storage, and 43 (41%) of the schools reported having Compustat
available on CD-ROM. Some schools indicated that Compustat was available on all three storage
media. Network access for Compustat was the most common access method reported by 56 (54%)
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of the schools, with faculty the primary users. As indicated in Table 35, Compustat users were
reported to be given “some support” by the schools, on average. Only ten (10%) of the schools
indicated an access charge for using the database.

In terms of the availability of the various databases, Library Catalogs has now become the
second most used database, replacing CRSP. Nexis has moved from ninth position to tie for fifth.
Four of the databases are primarily available in an on-line format: Library catalog, Lexis, Nexis,
and Dow Jones. On the other hand, CRSP is primarily available on tape, with ABI Inform and
Compact Disclosure primarily available on CD-ROM. The faculty as a group were the primary
users across all databases. The least support to users was provided for Value Line and CRSP,
with the greatest support provided for Nexis. For approximately one-third of the schools with
Nexis, Lexis, and Dow Jones databases, users are charged an access fee. These same databases
receive the greatest level of school funding to support their availability.

Table 35
Databases Available for Research and Instruction
(ordered by avalilability)

(percent of schools)
Availability Database Storage Format Access Method Primary Users Level of Support | Access | Funding
for Users Charge | Available
1989 1991 1993 onfne  lape CGDA sland- l:nilal via | Faculy PhD. MBA 1=userson own
N163 Ne166 Ne1B0 ROM | ame dabp vt eershesppot
74% 64% 58% |Compustat 0% M% 4% | 6% 2% 6% |8% 2% A% 3.0 10% 20%
31 4 54 |Librarycatalog % 2 4 6 2 8|4 24 5 32 2 6
68 5 49 |CRSP B 66 5113 ¥ 58|88 2% 10 29 8 19
17 30 43 | ABlinform A 5 8 | 5% 10 4 |5 18 63 32 10 15
17 2 3 |Lleis ) 0 6 9 4 5|64 122 4 30 39 %
14 37 |Nexis Y 0 6 8 4 556 15 5 37 3% 3B
2% 30 2 |DowdJones 81 6 13|15 5 4 |58 4 5 31 K 30
21 28 28 | CompactDisclosure | 12 6 8 | 63 6 ¥ | 4 8§ 5 33 8 12
24 2 2 |Citibase 4 4 11|16 24 688 14 16 28 1" 27
19 13 9 | ValueLine 8 4 ¥ 118 4 4|4 6 4 3.0 12 2
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