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A SYSTEMS APPROACH TO COLLEGE ADMINISTRATION ANb PLANNING:
A DESCRIPTIVE COMPARISON OF SELECTED
MODELS, PROGRAMS, AND SERVICES

SULITABLE FOR USE IN SMALL COLLEGES

ABSTRACT

A systems approach to college administration and planning is
probably the most valuable tool available for coping with the com-
plex problems facing institutions of higher education today.

A "system" is defined as a set of interrelated elements, units,
or subsystems that work together toward a common goal. If a college

functions as a system, the systems related techniques becomé avail-

- gble.for use.in-college-administration. - The techaiques defined- - . - - .

include, PERT, CPM, PPBS, MIS, C/E, and simulation.

The relationship of a systems approach to planning is discussed
and potential developménts_in the field are ccoeidered.

Sixteen systems models, programs, and -rriices illustrating
developménts in the field are catégorized and described according to
function and cost. Some general implementation and operatiqnal
factors are outlined for each.

A list of significant factors to consider prior to the imple- .
mentation of a system is presented. A detailed report is made-of
the actual iﬁplementation experience on two campuses for each of

three systems.
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Some conclusions, recommendations, and implications are
outlined with regard to the use of a systems approach and systems

related techniques.
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for rewritine, and special efforts in expediting a complex
process have been an invaluable help. .
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and father, and mother and father-in-law. Their understand-
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appreciated by our whole family. A special-fhank-you goes to
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abilities of Ms: Ellen Treem were indispensible. My thanks
for their patience, suggestions, and untiring efforts.
My family has been my greatest human asset in this
o effort. The patience and sacrifices of my boys, Bill, Dave,
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perceptive, loving care, encouragement, and editorial

efforts of my wife, Joan, were, and are, of indescribable

value.
The errors and oversights are, of course, the respon-
sibility of only the author. The scattered activity in the

field reduces confidence in comprehensive coverage and rapid
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new developments will make much of theé matérial obsolete,
but the author hopes that the report will be of assistance

in making better resource allocation decisions in small colleges.

William A. Shoemaker

Washington, D.C.
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CHAPTER ONE
INTRODUCTION

Institutions of higher education are facimg a diffi-
cult era. It appears that they are besieged from every
side and from within. Brien noted five major areas of
stress:

(1)  a growing college population

(2) rising costs

(3) rapidly changing demands for programs

(4) students' wrenching quest for relevance

(5) 1increasingly repressive public environment.

In addition, many faculties are discontent and
frequently find themselves at odds with their administra-
tions and boards. The current economic regression adds its
depressing influence to all these problems, affecting consti-
tuency, alumni, corporation and foundation giving as well
as the students' ability to pay constantly increasing
fees, Compounding and compounded by all these problems is
the stress créated by internal economic pressure evident in
austerity budgets, frozen salaries, unfilled positions and
generally increased competition for scarce financial
resources.

Administrators, board members, faculty, students, legis-

lators and constituents all share the frustration of

lpichard H. Brien, "The Managerializaﬁion of Higher
Education, " Educational Record, LI, 3, (Summer, 1970),
pp- 273"'4.




trying to cope with a complex problem.

The émallAcoileges are most sériously affected. Many
are involved in a day-to-day, or at best, year-to-year
struggle for survival.2 They lack the resources (personnel,
time and finances) to either "wait it out" for better times,
. or‘to develop and test new ideas and techniques.

Yet on ;hese small colleges rests the responsibility
for a substantial portion of the burden of higher education
in the United States. The percentage of stiidents ‘in these
private colleges may be small (10 percent), but the number is
still significant (almost one million).3 Perhaps the greatest
contribution they make, however, is not quantitative, but
qualitative, to students, parents, faculty, and socilety:
identification with an institution, interaction with small
groups, maintaining, developing and propagating a variety
of educational, spiritual, and social viewpoints, per-
mitting and gpcouraging flexibility and creativity in
curricula and techniques, encouraging continuing alumni
identification, providing opportunities for direct consti-

tuent influence of purposes and program and generally

2William W. Jellema, The Red and the Black: Special
Preliminary Report on the Financial Status, Present and
Projected, of Private Institutions of Higher Learning,
Washington, “D.C.: Assoclation of American Colleges, 1970,
p. 25.

3Kenneth A. Simon and W. Vance Grant, Digest of
Educational Statistics, U.S. Department of H.E.W., ~1970,
p. 85.

16



perpetuating the American traditions of stremgth through
diversiﬁy and freedom of individual choice.

One source of help, and probably the one with the
gregtest long-range benefit, may be the development and
implementation of new management concepts and tools. The
"gystems'" concept and its related techniques appear to hold
great promise for a more efficient use of resources.

The focus of this study is on definitions and descrip-
tions of systems models, programs, and services, and
" consideration of specific factors related to their ﬁén

campus" use in small colleges.

Statement of the Problem

The problem of higher education in this decade is not

faculty~student-administration relationships, developing and
clarifying goals, improving decision-making processes and

management procedures, increasing revenue, or any other
single known, or yet unknown, stress point, but finding a
way to view all'of these factors which will produce and/or
permit a methodology for coping with them.

The prdblem is indeed multifaceted, and any con-
sidered solution must take into account a large number of

variables that interrelate in complex patterns. The most

astute observers also note that even these variables and

17



patterns are in a constant state of flux. Ben;is, Beene
and Chin pointed out,
« « « we are beyond debating thélinevitability of

~hange, most students of our society agree that the

one major invariant is the tendency tozard movement,

growth, development, process: change.

Even when the variables involved in the aaminis-
tration of higher education were rather stable, the
unsystematic nature of the decision-making and planning
procecses was one of its most striking characteristics. If
the;e was (or is) any "'system" at all, its basis was tradition
rather than effectiveness, efficiency and productivity. More
recently tradition has been hard pressed due to increases
in organizational size and complexity, student pressure,
constituent influence, and faculty power. Many old
procedures, proven techniques, and established methods of
operation have diminished in effectiveness, successful
poliéies of the pést are regularly found tohbe dyéf;nctional,
and basic concepts no longer reflect the reality of the
situation. In many colleges the result has been a piece-

meal "administration by crisis" due to inadequate decision-

making and planning processes.

4Warreh G. Bennis, Kenneth D. Benne and Robert Chin
(eds.), The Planning of Change: Readings in the Applied
Behavioral Sciences (New York: Holt, Rinehart and Winston,
1961), p. 1.
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Some»thought and expression has been given to the
application of systems éheofy to the smAil coileggs. A
few attempts have been made to implement a systems approach--
at least on a fragmented, or partial, level and some
experimental and demonstration proiects are now in process.
The greater part of the activity has centered on systems
applications in universities, of which there are only 159
in the country. By contrast there are 1148 private colleges
in the United States and 1049, or 91 percent, have fewer

than 2500 students.5

significance of the Problem

Small colleges, while not manifesting the complexity
and magnitude of a university operation, are composed of
the same general compo'ents. Most have developed to a point,
and exist in an environment, which no longer permits unilat-
eral decision-making, "geat-of-the-pants" administration,
offhand control, impulsive and opportunistic "planning"
that does not consider long-range implications, and paper
and pencil data .collection and manipulation.

The administration and staff of the institutions that

5simon and Grant, loc. cit.
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do sense a need for change lack the time, skill, and
experience to develop and implement new procedures, tech-
niques and systems. In fact, they frequently do not even
know of new developmenfs in management science, or if they
have heard or read something about them, they do not know
where to begin in determining which, if any, might be suiped
to their needs. The executive director of the New Hampshire
College ;;d University Council gummarized, ". . . the
Council discovered that the small inétitution lacked both
the expertise and the facilities so vital to the extension
of limited resources."6

There 18, therefore, a critical need for the analysis,
compilation and dissemination of information on the systems
approach, particularly to small colleges.

The systems approach has been gaining acceptance in
gseveral areas: the Deparﬁmentwpf Defense and o;herlfede;ai
government agencies, engineering, the business management
field, an&ﬂﬁhe varied disciplines of political science,
biology, physics, and pSychslogy, to name a few.

It is more than just new technology, but it will:
almost undoubtedly, use the latest technological develop-

ments‘of this age. It is broad and interdisciplinary in

6Henry W. Munroe, "Executive Director's Message,"
Program of the National Seminar on Fiscal Management for
Developing Colleges held at St. Anselm's College, Manchester,
New Hampshire, August 11, 1969.
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attitude yet ''grass roots' oriented in applicafion.

One definition summed this up as, ". . . a set of
components organized in such a way as ééwégnsfrain acti;ﬁ“
toward the accomplishment of the purposes for which the

system exists."7

Specifically the systems approach can integrate the
use of a variety of recently developed techniques such as
Program Evaluation and Review Technique (PERT), Critical
Path Method (CPM), Planning, ?rogramming, Budgeting System
(PPBS), Management Iﬁformation System (MIS), Cost/Effec-
tiveness (C/E) or Cost/Benefit (C/B), and Simulation.

The approach can be significantly instrumental in
the establishment and classification of institutional and
‘pfogram goals, the evaluation of effectiveness by means
of statistical information systems, the development of a
brogder and more meaningful data base upon which. to.make..
decisions, the improvement of communication throughout the
organization regarding goals, programs, procedures,
resources, and limitations, and the development and rational
evaluation of available alternatives for probiem solving

and ingtitutional planning.

7Kathryn V. Feyereisen, A, John Fiorino and Arlene
T. Nowak, Supervision and Curriculum Renewal: A Systems
Approach (New York: Appleton~-Century-Crofts, 1970),
p. 38,
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Purposes
In ;he light pf the apparent need for descriptionms,
definitions, and implementation information onAgfﬁtéms>
approaches this study attempts the following:
To present a review of the literature on the use of
systems in higher education administration and to relate
it to selected literature from the fields of systems
theory, educational administration, planning, and”manage-
ment science.
To define and describe a rationale for a systems
‘approach to higher education administration. -
To identify specific systems applications, (models,
programs and services) suitable for use in small colleges.
To compile and present data on significant factors
(cost, hardware, persoﬁnel, start-up time, etc.) related
to the use of selected systems approaches in small colleges.
To draw conclusions and make recommendations regarding

the use of a systems approach in small colleges.

sl vy

'H””ﬂ@vMethods
First the literature available on the use of systems
in higher education administration was identified and
analyzed. An initial sampling of developers, users, and

potential users were interviewed. The "state of the art"

was diagnosed, operational definitions created, and the

.
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focus and parameters of the research project oﬁtiined.

It was determined that the potential users of
systems, and particularly small colleges, could probably
be helped best at this point in time if models suitable
for them could be identified and described. It was also .
decided that specific factors related to the 1mp1ementa-.
tion of some of these models was apparently also needed.

Literatﬁre related to the-purpose of the study was
reviewed gnd summarized in Chapter II.

Then an attempt was made to identify systems models,
programs, and services suitable (by claim and/or experience)
for small college use. These were identified by examina-
tion of the literature and bibliographies, and by personal
interviews with people knowledgeable in the field. These
findings were catalogued and categorized in Chapter III.

.. Three models were then selected for more thorough
analysis with regard to their actual on-campus use. An
attempt was made to make them as representative as bossible
of the sixteen models and six Eategories described in
Chapter III. The criteria used in the selection of the
three were reviewed by seven experts in systems, adminis-
tration, and educational research. Their suggestions were
incorporated into the nine criteria, and the selection

procesa, outlined in the introduction to Chapter 1IV.

23
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'The same experts were also asked to assist in the -
deveaopment of a "list of significant f;ctors related to
impiementation." The purpose of the involvement of éxpeft
help was to try to assure comprehensive consideration of
the important elements related to oh—caﬁpus use (cost,
personnel, electronic equipment, etc.).

At ieast two on-campus implementations of each of the
three selected systems were analyzed according to the
sixteen "significant factors." These findings are presented.
in Chapter IV. The information was obtained from written
matérial produced by developers and vendors, the literature
of the field, and interviews with reseérch personnel and
users.

Conclusions, recommendations, and implications were

then outlined and incorporated in Chapter V,

Bt T e e T

Limitations

The study focuses primarily on administraﬁion and
planning in small (less-than 2500 students), private, four
year institutioﬁs rather than universities or junior and
community colleges.

‘The literature reviewed is primarily from higher edu-
cation systems and management althcugh some relevant material
from general systems theory, educational administration,

political science, and city planning is included. The
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emphasis in the review is on recent material being produced
by people involved in new systems applicationé and related
techniques at systems research and development centers in
the United States. Any publication more than a few years
old is cited only because of its appareﬂtly important and
lasting contribution to the field or bec;use of historical
significance.

The systems modéls, services, and programs considered
either claim (in their literature or by their designers)
to be suitable.for small college use or are now in use by
small institutions.

No attempt has been made to evaluate specific programs,
services, and models from a technical viéwpoint, Research
into the adequacy of the model, program, or service to

function according to the claims of its designers does not

"”“"“f“‘””“"fEll“withiﬂ“the—scGpé“vf‘thtymstudy. -

There are some weaknesges inherent in the design and
implementation of this research. A review of some of these
ig undertaken here to assist a reader, or user, in judging
the value of the material for his own purposes.

The newvness of the field makes a study of this type
difficult and suspect. Not only is the idea of a systems
approach relativéiy new, but so are almost all of the tools
and techniques. Most of the systems models, programs, and

services have been created in the last five years. In



"systems implementation, use, and evaluation.

addition to the constant release of ﬁew developments,
the systems in existence are regularly going through
changes in design and changes in the factors related to
their implementation. The findings and conclusions of
a study of this kind, therefore, will have an early obso-
lescence. The research covered information available
through 1972.
Related to the newness of the field is the problem
of terminology. As has been noted previously, the term
"gystems" has becomz very popular. Even in the management
stience area it is used indiscriminately. Systems related
techniques, tools, functions, and products generally lack
common definition. It was, therefore, necessary to create
definitions for internal consistency in this study, but
adjustment'may be necessary in the cold, hard world of
The literature availgble on most systems mbdels,
programs, and services is quite limited and not
available yet through any organized method. Aside from
some descriptive brochures and technical papers, and a
few monographs and.journal articles related to a couple
of the systems, very little has been written. This is
particularly true with regard to categorization and
comparison of systems, information related to implementa-

tion, and small college design and use. It may be, there-

26
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fore, that the efforts of this research in categoriza-
tion and comparison will be proven by time and subsequent
developments to be quite primitive.

Another weakness of the study may prove to be the
methods of data collection. No centralized source of
data wns_available ggég;stems or on their implementationi
This meant that re;;rrals and “suggestions from researchers
and developers, users, professors, foﬁndation executives,

and people at the United States Office of Education were

the primary sources of information. Even though a consis-

tent effoit was made to follow up all leads, and it
appeared to be the only feasible means suitable to the
field, this unsophisticated method of data collection
must be considered a limitation. On the other hand, the
use of these primary sources can be considered a strength
of the study.

Specific limitations of the study resulting primarily
from limited resources are also present. 6ne of these is
the smallness of the sample of models selected for special
study regarding significant factors related to implemen-
tation. In addition, it would probably be valuable to
interview more on-campus staff regarding a system and its

use. It should also be noted, that the administrators

interviewed were probably disproportionately interested and

active in usage and excited about its potential. Many are

217
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leading the developments in the field. The views of less
ingglved and less sophisticated administrators, staff, and
facﬁlty on the campus where a system is in use, would
probably reveal more problems related to implementation and

use.

Definitions

The field of systems theory and systems application
gives no evidence of a commonly accepted nomenclature.
These definitions, therefore, are technically only an
effort to define terms which the author will attempt to
use consistently throughout this report (operational
definitions).

These definitions have been arrived at after careful
reading in the field and many discussions with people in
systems application. It is therefore hoped that they might
be a move in the direction of developing a set of accepted
terminology -- at least in the field of management infor- |

mation and simulation systems.

Administration -~ the direcﬁion, céntrol and manage~
ment of all aspects of an organization in accordance with
established policies.s

Change -- a discernible difference in individual be-

havior and/or attitude(s) or organizational activities

Carter Good, Dictionagxwgg Education (New York:
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and/or climate.

College -- an insﬁitution offering post hiéh écﬁool
education characterized by a four-year baccalaureate program
with at least a substantial proportion of the curriculum
in general edﬁcation subjects.

Effectiveness -- related to the achievement of
expected or intended goals and objectives.

Efficiency ~- a minimal use of resources in a given
activity or program.

Functions -- see Systems Functions.

Higher Education -~ all post high school undergraduate
and graduate degree ﬁrograms.

Interface -- the point(s) of articulation between two
systems, subsystems, or units, usually implying communica-
tion and interaction, h

Management -- frequently used interchangegﬂiy with
administration but sometimes concerned with lower than
top level supervisory activity (i.e. middle management) or
an attitude more related to details of control, operation
and production than to top level decision-making. A
systems approach, and particularly the use of tools such
as MIS, tends to minimize the difference between manage-
ment and administration.

Operations -- activities related to the daily manage-

ment functions necessary to keep an organization or

29




institution operating, as differentiated from pelicy-level

decision-making and planning.

Planning -- 'the process of preparing a set of
decisions for action in the future directed at achieving
goals by optimal means."? (Seé Chapter II.)

Process -~ the interaction of a vériety of factois
and people, or sequence of events, involved in organiza-
t;onal decision-making and planning.

Related Techniques -- procedures, tools and technolo-

gies that assist in implementing and/or describing a '

i
h

systems approach. (See Chapter II.)

Research and Development Centers —— labor;tories
established to discover, test, extend, demonstratg, and
disseminate, both in the laboratory and on the field, neg
tools, techniques, and approaches to education.

"Small College -~ for the purposes of this study an

enrollment of less than 2,500 students has been used which

16

covers over 91 percent of the private colleges in the United

States. Some observers feel that the institutional
structure and dynamics do not change if the enroliment is
extended to 5,000, which then includes over 98 percent of

the private colleges.

Iy, Dror, "The Planning Process: A Facet Design,"
International Review of Administrative Science, XXXIX
(1963), pp. 50-51. -
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Sponsoring Agency -- research and development centers,
colleges and universities, private foundations, and commer-
cial organizations who develop and diséeminate systems
models, programs, and services.

Stress -- conflict and tension caused by unmatched .
needs and resources, heterogeneity of'g;als, and lack of
understanding and communication. |

System -- a set of interrelated elements, units, or
subsystems that work together toward a c;mmon goal.

Systems Application -- actual use of a systems model,
program, or service on a campus.

Systems Approach -- a preéuppositiOn or attitude
that the phenomenon being studied is a system and any
analysis of it must include an understanding of all
significant components, their interrelationship, and their
individual and combined contribution toward the attainment
of system éoals and objectives. The application of gener-
alized systems technology and systems theory.

Systems Analysis -- detail.d study of a system, its
component parts, structure, interaction, processes,
patterns of behavior, etc.

Systems Functions -- the purpose(s) or use(s) of a
particular systems‘;odel, program, or service. That
which is performed by a systems product. (MIS for opera-

tions, program budgeting, planning procedures, simulation, etc.).
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Systems Model -- a graphic, mathematical, or theore-
tical representation of the key components of an organiza-
tion, and the relationship between them, developed to
reﬁfégéﬁt'the actual (descriptive) or desired (prescriptive)
system.

Systems Product -- a systems model, prograﬁ, ovr service
that has been produced by the application of systems tech-
nology and systems theory.

Systems Program -~ a systems approach orgapized by a
sponsoring agency to facilitate application. The pfogram
usually inc;udes a structure, tools, and procedures to be
used By campus personnel with consultant assistance.

Systems Service -- similar to a systems program but
featuring proportionately greater use of agency tools and
personnel.

Systems Theory -- abstract and conceptual constructs
relating to definitions of a system, interaction of

variables, the unitary nature of a system, etc., and

-applying these ideas to new situations.

Systems Technology —- the use of a systems approach
and systems theory to design products.

University -- an institution of higher education
which 18 usually more comple# in structure and function

than a college (usually having severai colleges within



-
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its structure) and the majority being supported by public
funds.

Variable -- an independent (manipulatable), dependent
(resulting), or state (relevant) factor, function, or

characteristic of a system which can change.
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CHAPTER II
A SYSTEMS APPROACH TO COLLEGE ADMINISTRATION:

A REVIEW OF THE LITERATURE

Institutions of higher education are facing a severé
crisis. In addition to student activism, faculty demands,
commmity criticism and cultural changes, many 6bservers
feel that the major problem to be faced in the next decade
is econwmic. |

There is no doubt tﬁatuthe financial condition of
many higher educational institutions is very insecure.

In a recent study for the Association of American Colleges,
Jellqu concluded that the average private institution is
"firmly in the red."1

The trend is toward greater difficulty; the average
private institution finished 1968 with a surplus .of funds,
but finished a year later with a deficit. This deficit
was more than quintupled twelve months later.2 In addition
Jellema warned that many private instiﬁutio;s‘may have
underestimated the financial deficit they will incuf:

", . . some institutions that show a stable or even a

declining amount of gifts and grants for the three years:

1William W. Jellema, The Red and the Black
(Washington, D.C.: Association of American Colleges, n.d. )
P.5.

21bid, p.5.
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beginning in 1967-68 suddenly project an astonishing
increase in unrestricted gifts,"3 The'renort concluded that

", ., it looks more like a desperate fiction invented to

project a balanced budget."4

It is the opinion of some observers, however, that the
difficnlties are not only financial.5 More often than
necessary poorly defined and uncommunicated goals and objec-
tives serve only to increase the variety andwcomnlexity of
problems confronting institutinns of higher education.6

A eritical and profitable area of concern might be the
underlying functions of administration, decision-making and
planning. New perceptions and attitudes.as wnll as clearer

goals and more decison-making data and tools may prove to

be as valuable as dollars.7

3bid, p. 6.

atmt—

4Tbid.

5Richard H. Brien, "The Managerialization of Higher
Education," Educational Record, LI, 3 (Summer, 1970),
pp. 223-80. '
George B. Weathersby, Educational Planning and Decision
Making: The Use of Decision and Control Analysis (Berkeley:

Ford Foundation Program for Research in University Administra-
tion, University of California, 1970), p. 3. '

W. Gary Wagner and George B. Weathersby, Optimality in
College Planning: A Control Theoretic Approach (Berkeley:

Ford Foundation Program for Research in University Adminis-
tration, University of California, 1971), p. 2-3.
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Problems related to the great increase in size that
almost every institution of'higher education has experienced
in the past decade have been complicated by the increasing
complexity of college and university structure. ‘Depart-
ments, specialties, services, programs and new techmologies
have developed at an awesome rate and little tﬁought has

been given to overall goals and structure.

The Development of Educational Administration

The field of educational administration in its early
stages of develéﬁment at ﬁhe end of the last century
offered 1ittle more than a practitioner's emphasis on pro-
cedures.. Experienced men told aspiring administrators how
they should operate schools.

During the period of 1910-1930, however, the field

was Influenced by the writing of Frederick Taylor9

and the
work of Henri Fayol.lo, After a period of time the over-
emphasis on "efficiency" became quite odious to educators
‘as human factors were ignored, or at least de-emphasized.

The educational world was a fertile setting, therefore, for

the acceptance of the human relations concepts that began

83uan A. Casasco, Planning Techniques for University Manage-
ment (Washington, D.C.: American Council on Education, 1970), p. 1.

YFrederick W. Taylor, The Principles gg_Scientific
Management (New York: Harper and Row, 1911).

~ 10genri Fayol, General and Industrial Management, trans.
Constance Storrs (London: 'Sir Isaac Pitman & Sons, 19493)  ~ o =
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to influence the thinking of management people during the
late twenties and througﬁout the thirties. Elton Mayo's
famous work in the Hawtﬁ;rne plantvof General Electric had
an important impact as well as did the writing of Mary
Parker Follet:t:.11

The next era in the development of educational
administration was influenced by men such as Herbert Simon.12
It is generally considered io have had its beginning in the
early fifties. More attention was given to inp&t‘from the
behavioral sciences as the methodology and research base
developed and matured. Applications were made from the
fields of psychology, sociology, and political science,
while educational administration people begén to develop their
own methodology, theory, and body of literature.l3

These developmengs in the field have been logical and
healthy, but the complicated probiems of the seventies seem
to indicate that a new thrust 1s now necessary; a c;néept of'

administration that includes, but goes beyond, consideration

of efficiency, effectiveness, human relations factors and

o

llMary Parker Follett, Creative Experience (New York:
Longmans, Green and Co., 1924).

12perbert A. Simon, Administrative Behavior (New York:
The Macmillan Company, 1945).

13Andrew W. Haipin (ed.) Administrative Theory in
Education (New York: The Macmillan Company, 1967).
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accumulated data from research. It directs attention to the
structuring of these elements into a total concept for the
study and management of educational organizaﬁions.

if educational administration is ready for an era of
restructuring of concepts, it would be consistent with
Deutsch's observation that "the history of many fields of
science show a characteristic pattern."14 He suggests that

: o
the pattern moves from (1) a philosophic stage, with an

emphasis on general concepts, fundamental assumptions and

methods, through (2) an empirical'stage concerned with attain- -
ment of targets and accumulating experience of testing the
underlyiﬁg strategy, to (3) a stage of revising fundamental
concepts and underlying strategy. ‘
Deutsch even pointé\to the inevitability of this third

stage:

1f these [concepts and strategy] were
inadequate, the revision must come soon.
If they were adequate for a time, the
revision must nevertheless come later,
for the very success of the concepts,
methods, and interests adopted will lead
in time to an accumulation of data and
problems that will r .nt beyond the
interest anismethods by which they were
discovered.

Even back in 1963 he said,

The social sciences today are perhaps
approaching another 'philosophic crisis' -

14karl W. Deutsch, The Nerves of Government (London:

Free Press of Glencoe, 1963), p. 3.

15Ibid, pr- 3 and 4.
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an age of re-examination of concepts,
methods, interests, a igarch for new
symbolic models . . . '

This paper attempts to deal with a new approach to the
analyvsis, understanding, and ‘application of administrative

practice and theory, particularly as it relates to institu-

i
o

tions of higher education.

A Systems Approach: Definition

Popular use of the term ''systems" has resulted in
confusion. .The variety of uses of the term ranges from
references to plumbing and electrical wiring, and physio-
logical processes of the human body, to computers, highways,
and orderly procedures fof doing aimost anything. Even the
literature related to administration and planning evidences
a variety of ideas about systeﬁs theofy and its application.

The term "'systems approach" as used in this paper,
involves three basic principles:

.1. Concern with detail. Analysis of resources,
activities, and results (outputs) of all unics'of a given
institution. |

2. Concern with interaction. A systems approach
is concerned not only with a detailea analysis of all

aspects of an institution or organization but it gives

16Ibid?.P' b,
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attention to the dynamic interaction that takes place
between and within these units. .

3. Overview. The systems approach also attempts to
‘look™at the entire network of factors in totality as a
"gystem" with a goal. This is consistent with the concept,
"the.whole is greater th#n the som of its paftg." A true
systems perspective is also sensitive to relevant factors
beyond the parameteré of the particular system being
studied; i.e., the suprasys >m. /

Most writers in the field emphasize thaf'é systems
approach is basically cn attitude or point of view, and a
distinctive perspective. Beulding stated that, "general
systems is a point of view rather than a body of doctrine."17
Feyereisen, Fiorin~ -1 Nowak exﬁgnded and applied the
concept in their Jefinition, ". . . a state of mind or
point of view plus concepts organized in a ldgical pattern,
", . . a set of components organized in such a way as to
constrain action toward the accomplishmeﬁt of the purposes
for which the system exists."18

The point of view ofAthe systems approach is holistic,

molar and organismic. It is concerned with the entirety of

17kenneth E. Boulding, "General Systems as a Point of
View," Views on General Systems Theory, ed. Mihajlo D.
Mesarovic (New York: Wiley and Sons, Inc.,’1963), P. 25.

18Kathryn V. Feyereisen, A. John Fior¥o and Arlene T.

_Nowak, Supervision and Curriculum Renewal: A Systems App;oach

(New York: Appleton—Century Crofts, 1970), pp. 38-39.
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the organizational structure, in a dynamic and trans-
actional sense, without neglecting the minutia at any
point‘within the structure that have an important bearing on
its functionality. Bertalanffy advocated this approach
because he found ". . . systems of various orders not
undersﬁandable by investigation of their respective parts in
1solation."19

Churchman also wrote about climbing to a vantage point
from which the whole system can be viewed as ". . . a set of
pafts coordinated to accomplish a set of goals."20 He added,
"gpecifically, the management .scientist's aim is' to spell
out in detail what the whole system is, the environment in
which it lives, what its objective is, and how this is
supported by the activities of the parts."2l

In order to develop and define the concept further,
Churchman went on to outline "five basic ‘considerations" to
be kept in mind while thinking about a system:

1., total system objectives and means to measure the

degree thesa are achieved;

19Ludwig von Bertalanffy, General Systems Theory:

Foundations, Development, Applications (New York: George
Braziller, Inc. 15355. p. 37. <.

20Churchman, op. cit., p. 29.
211bid.
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2. the environment of the system; relevant factors
outside the system which have a bearing on its operation and
performance (usually unchangeable ''givens");

3. the resources of the system; the ﬁeahﬁ évailéble
to operate the Eystem (money, people, technology and
equipment) ;

4. the components, units, or subsystems (terms used
interchangeably), their activity and measurable progress
toward unit and system goals;

5. the management of the system in terms of planning,
resource allocation, control, and evaluation.22
It is impossible to think about any group of factors
without assuming relationships betweeﬁ them. A basic model,

of some type, is held by everyone when studying an organ-
ization, whether or not there is full cognition and
understanding of it.23 A systems approach is concerned

with the relevant elements of an organization and the model
or conceptual structure of the relationships between factors.

This approach is also concerned with thé assumptions
(theories) that are made about their function and interaction.
One author specifically pointed out that a system is ''made

n2h

up of concepts and involves theories. The system intg

221p1d, pp. 29-30. -. o

23peutsch, op. cit., p. 12.

2l"Roy R. Grinker (ed.), Toward a Unified Theory of
Human Behavior (New York: Basic Books, 1956), p. 373.
» “ B
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which one fits all of his perceptions of the structure and
processes of an organization is really the total of his
understanding and ‘experience, béth cohéqipus and”uncbnscious. -
The suggestion of the systems approach is that an attempt be
made to display verbally, graphically, and mathématically
how an organization functions -~ or how it couid, or shbuld,
function.

This paper defines fhe term systems approach in this
broad manner and then attempts to deal with some theoreti-
cal factors and practical techniques related to ;he admin-
istration of a higher educational institution from fhis
conceptual base.

- An understanding of an organization ﬁased on this
comprehensive analysis of both static and dynamic factors
may be beneficial in (1) determining trends and patterns,
based on past and current operations, and (2) developing
alternative programs and resource allocations ﬂased on
improved understanding of the factors involved, their
1nterfelat19nship, and their importance in achieving
system goals. In this sense, perhaps, a link can be created

between the descriptive and prescriptive, the "is" and the

"ought,"
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THE DEVELOPMENT OF SYSTEMS

Concept Development

Wiener noted that "the thought of every age is reflected
in its technitiue."25 The development of thought has moved
from the simple, primitive ideas of the past to the variaty
of complex concepts that now have begun to emerge, relating
to (15 reception of impressions (input), (2) effectors (output),
as well as (3) the network, or "nervous system,” through
which communication and integration take place.

Hare suggested that an early illustration of a primi-
tive model is to be found in ancient Egypt. The pyramid
was the model of hierarchical organization with the power
centered at the apex of the structﬁre.26 The Judeo-Christian
heritage reflected and reinforced this simple hierarchical
concept through monotheism and governmental structure.

Early in their history the Jewish nation requested of Samuel
the judge: '"Now make us a king to judge us like all the

nations."27

25Norbert Wiener, Cybernetics: or Control and Communica-
tion in the Animal and the Machine (Cambridge: The MIT Press,
1963), p. 38. '

26Van Court Hare, Jr., Systems Analysis: A Diagnostic
Approach (New York: Harcourt, Brace and World, Inc., 1967),
p. 22,

{
271 Samuel 8:5.
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Deutsch pointed out thét, among other things, increased
understanding of the human body has broadened our concept of
the functions of organizations,28 Notions of communicatiom,
interaction, structure, memory and recognition have provided
new insight.

Wiener's cybemétic 'concept identified self;ateering
and regulating mechanisms of systems. It is observable in
the sophisticated application of radar to missile control and
the gyrocompasses of atomic submarines.: It 18 also 1llus-
trated in an increased understanding of th; physiological,
chemical and neurological mechanisms operating in the human
body.29

A systems approach tends to make the observer more
sensitive to the variety of factors and the interaction between
them. It focuses on the inputs, processes, and outputs of
the system from a molar or organismic viewpoint rather than a
molecular, or piecemeal perspective.

This holistic concept of a system also includes a
sensitivity to the gestalt or environment in which this
system operates, or in other wofds, the part that the system
plays as a unit or subsystem of an éven larger system, 1i.e.,

the relationship of the college or university to higher

28 peutsch, op. cit., p. 3l.

29 yiener, op. cit., p. 43.
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education in general, the state, federal government, the
hemisphere, the world —— perhaps even the universe.

A systems approach is also suitgble for anrana;ygigﬂ
of the various units or subsystems within a given system
being studied. In an institution of higher education this
might be the faculty, a department, an office or the
student body.

" In summary, the systems approach is qpncerﬁed with the

ferception of the elements of a system, their ;nterrelation—

ship, their environment and their goal.

Operations Research

The development of nperational systems models for manage-
ment.is quite recent, aside from a few earlier efforts like
Gantt's Milestone Chart30 and Thomas Edison's work with the
Navy during World War I.31

The commonly accepted origin of operational use of
that which is sometimes called systems technique began with
the development of operations research (OR). Operations
research had its origin during the Second World War. It is
algorithmic, quantitative, and a less heuristic and quali-
tative systems analysis than some of the techniques that

have been developed more recently. In 1952, the Operations

»

30R, I. Levin and C. A. Kirkpatrick, Planning and Con-
trolling with PERT/CPM (New York: McGraw=-Hill Book Company,
Inc., 1966), p. 3.

3lgnezevich, op. cit., p. 6.
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Research Society of America, at the time of its founding,

defined operations research as, "a scientific method of

- providing executive departments with-a quantitative basis ... .. ...

for decisions regarding the operations under their control.' 32
In his history of the development of éystemq thought

and techhology, Forrester labeled 1956-61 Phase One and :

described it:

Structural Concepts and Steady State Dynamics
The structure of systems was identified in

- terms of feedback loops and their component
substructure. Examples of system formula-
tion were developed. Application of the
concepts was made to steady state dynamics
which concentrate on the fluctuation about
equilibrium conditions and which do not
involve the process of growth and decline.

33

Operations Research contributed a great deal through
the devéiopment of sophisticated techniques of data collec-
tion and manipulation and generally establishing the value

‘of'a data base for decision-making. It tended to be quite
valuable for management decisions within certain units of an
organization particularly suited to quantitative analysis,

but failed to assist in top level decision-making.

Systems Applicgtion

Without a doubt the Department of Defense has made the

32David S. Stoller, Operations Research: Process and
Strategy (Berkeley: University of california, 1964), p. 10.

33 Joy Forrester, ''Industrial Dynamics - After the First

Decade," Emerging Concepts in Management, Max S. Worman and
Fred Luthans (eds) (Toronto: The Macmillan Co., 1969), p. 373.
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broadest and most elaborate functional and operational
use of the systems concept. The incredibly complex United
,MStates.Défense System can only remain functional, under-
standable, and controllable when perceived and operated as
a system.34 Coordination of the large number of complex
activities, facilitation of communication, redﬁction of
duplication, budgeting, control, etc., can be achieved
through the several techniques that make up, permit and
expedite a systems approach. %

The RAND Corporation, a nonprofit research organi-
zation noted for stimulafing, innovative developments in
syatems analysis, must be given the credit for suggesting
and testing new applications of the systems concept in a
variety of fields. Their personnel have produced papers
in such diverse areas as program budgeting, general eduéa-
tional syst:ms, defense applications, cost-effectiveness
analysis, and the structure and control of municipal social
services.

hershaw and McKean produced an early paper on the use

of systems analysis in educational organizations. It was

3%4arry J. Hartley, Educational Planning — Programming -
Budgeting: A Systems Approach (Englewood Cliffs: Prentice-
Hall, Inc., 1968), pp. 79-80.
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concerned primariiy with elementary and secondary schools
and had as its purpose, ". + . to assess the possibilities
- of making quantitative comparisons oé education gystems."35
They defined systems analysis as,v". « . the comparison of
‘alterﬁate means of carrying out some function, when those
means are rather complicated and'compiise a number of
interrelated elements;"36 .They empﬁasized that they were
not concerned with mere "economic analysis,” but by using
the té;m "gystem" they were ". . . calling attention to the
complex nature of the alternatives being qompared."37

The increasing complexity‘of higher education and
scarcity of resources, indicates that atténtion should be
given to the application of a systems approach.

Cook, in a preseéZation at Temple University in 1968,
outlined several specific applications of the systems concept.

(1) Instructional Systems —- énalyéis, restructuring
components, and computer-assisted instruction.

(2) Project Management Systems -- planning and con-
trolling various projects through arrow diagrams flow
graphs.

(3) Management Information'Systems -~- data base, for
better decision-making and planning, containing information

relating to faculty, students, finances, research, etc.

353.A. Kershaw and R.H. McKean, Systemé Analysis and Educa-
tion (Santa Monica, California: The Rand Corporation, 19%9), p. I

36 1b1d, p. 1.

37Ib£d, p. 1.
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(4) Planning, Programming, Budéeting Systems —
establishment of program goals, selection of altermate
means to attain goals, cost/benefit analysis.

(5) Operations Research -- identification of rele-
vant varjables, quantification, use of mathematical formulas
to evaluate output.38

Since 1968 many institutions, commercial organizations,
government sponsored research and development centers, and
college consortia hgve given attention to the development

of systems models for institutions of higher education.,

Chapter III of this report describes several of these,.

38 pegmond L. Cook, "The Imps:t of Systems Analy: iu on
Education," Systems Analysis Symposium, Ralph L. Spe..sr and
Donald L. Walters, (eds.) (Philadelphia: Temple Univeycity
1968), pp. 37-45.
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SYSTEMS RELATED TECHNIQUES

....A number of related.areas of expertise.in.the ;ppli--.mwu
. cation of the s&steﬁs concept have developed. They have
incréased the usefuiness of the concept, its bieadth of
appliéation and depth of analysis.'b | |

Most of these techniques have been referred to as
"systems analysis" or some other systems term by vari;;s
writers and practitionerg. It is more realistic and helpful

. however, to see each as a tool or technique related to some

aspect(s) of a systems approach.

Program Evaluation and Review Technique (PERT)

In 1957 DuPont and Sperry Rand deﬁeloped a technique
for graphically expressing a project, and it was used for
"design, construction and plant maintenance projects."39
The following year the N?vy's special projects office
developed what has essenéially become a contemporary PERT
system. Its uqe‘spregﬁ throughout the entire Department
of Defense and many other government offices. PERT is a
system of analyzing, pianning, diagramming, and managing a

project. The project is broken down into small segments and

39J. Horowitz, Critical Path Scheduling (New York:
‘Ronald Press, 1959), p. 5. °
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then separated into the various activities and elements that
Are necessary to achieve the overall goal. The information

is "networked" and arrow diagrammed. The diagram indicates
the séqﬁence and interdependence of activiéieé and gréphically
reveals the cfitical processes of a system.40 Its value in

a systems approach is that of e#pressing the prbcésses of

an organization.

Critical Path Method (CPM)

An outgrowth of PERT, CPM is concerned with the minimal
time needed to complete individual activities and an entire
project. This indication of minimal time perm;tted on indi-
vidual activities establishes priorities on in&icated segments
of the program which in turn give assistance in making manage-
ment decisions.. These priority activities and the path
&hich interconnects them are called tﬁe "eritical path."

By using a systematic and graphic expression of the
progrém. less time is spent on emergencies and last minute
decisions. The administration then has the advantage of
having the entire program run more efficiently. The develop-
ment and application of PERT/CPM has been noteworthy. In
1966 Riggs and Heath commented that 'perhaps once in a
decade é new management tool is successfully introduced

into industry. Such a tool is critical path scheduling,

40R.1. Levin and C.A. Kirkpatrick, Planning and Controlling
With PERT/CPM (New York: McGraw-Hill Co., 1966).
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Its impact haénbeen amazing, Within half a dozen years it
has matured from the experimental éoncept to a standard

“scheduling procedure,"41 e S
) Thé most extensive educational administration use of

- el

CPM has been in ceonstruction. Dumbrow's work in this'area

has been one example of its application tb preﬁroject
élan;iﬁg'and cénstruction, as well as budget pteparation,'
curriculum change, etc. He finds it an aid to decisibn—
making, cpordination of effort, aﬁd communication, in addi-
tion to saving time and money.42
. PERT has also found more general application. Cook,
- referring to one of these, commented that the use of ''PERT
or some other formalized managemeﬁt system 1is alfeady an
integral part of the procurement cycle," for research funds

43

through the Office of Education. The extent of its use

is apparent from the material produced by the Educational

Research Management Center at Ohio State.44

413, L. Riggs and C. 0. Heath, Guide to Cost Reduction
Through Critical Path Scheduling (Englewood Cliffs: Prentice-
Hall, Inc., 1966), p. 7.

‘.‘,.,(’I
42Roger T. Dumbrow, 'How to Meet Your Construction Deadline,”
School Management, VII, 7 (July, 1963), pp. 99-103.

+-—-—b3Desmond-Li—-Cook;~"Program-Evaluation—and-Review
Techniques: Applications to Education" (Washington, D.C.:
U.S. Office of H.E.W., Office of Education, 12024,
Cooperative Research Monograph, No. 17, 1966), p. 9.

44 » References on Network Planning
in Education (Columbus, Ohio: Educational Research Manage-
ment Center, School of Education, The Ohio State University,
1966) . _ ;
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Planning‘nggram Budgeting System (PPBé)

The "program” budget as a component of PPBS provides
a"carefuliyﬂconceivedmframeworkmfor,systematicglly_relating;_ o
fhe expenditure of funds to the accomplisiment of planned
goéls aﬁd progfams. 45 PPBS 1s the application of the
systeﬁs cbncept to the budget and man&gementlpfoéedﬁrés;

It emphasizes the evaluation of goal achievemenys'éo satisfy.‘
system goals. Novick stated, 'Program budgeting starts with
the étructuring of the problem and ends with the analysis of

the data."46

PPBS was given recognition in 1965 when fhe president
announced its use in federal government and stated that PPBS
is intended to produce ". . . a comprehensive multi year
program and financial plan, systematically updated; analyses,
includingfprogr;m memoranda, prepared ainuallf and used in
the budgét preview; special studies in depth from time to
time, and other information that will contribute to the
annual bﬁdget process."47

The traditional "line-item'" budgets of higher educa-

tional institutions are, at best, tools for accounting and

45Hart1ey, op. cit., p. 20.

; 46David Novick (ed.) Program Budgeting: Program Analysis
and the Federal Budget (Cambridge: Harvard University Press,
1965), p. viii.

47"Planning—Programming—Budgeting," Bulletin No. 66-3,
Bureau of the Budget, Executive Office of the President,
October 12, 1965.
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certainly not an aid for decision-making and planning.
Grouping all instructional salaries, all physical piant
maintenance and operation costs, all administrative costs,:
etc., does not permit examination of product or even program
costs. In addition to noting some possiﬁle legitimgte
opposition to PPBS Hirsch suggested: |

The existing budget and bidgeting pro-
cedures are so patently uninformative that
they effectively conceal most of the needed
insight. Many old timers are quite comfort-
able in such a situation, which makes it '
difficult for any operation to be judged
and evaluated seriously.

Smith dealt with the problem of a more explicit
definition of PPBS.

The term "program budgeting" means
different things to different people. To
some it suggeats no more than (1) restruc-
turing budget exhibits, accumulating costs in
more meaningful categories. To others a
program budget implies (2) a budget that
employs a longer time horizon than the common-
ly found projection limited to one year. To
still another, the concept of program bud-
geting includes (3) the use of cost-utility
analysis, a logical and measuring® relation
of inputs and outputs. 9 -

Farmer points out that PPBS is not only needed for

more rational and systematic planning and decision-making,

_48Werner Z. Hirsch, "Program Budget for.Naturgl Resources
Activities," Program Budgeting: Program Analysis.and_the
Federal Budget, (Cambridge: Harvard University Press, 1965),
p. 205.

49Lester S. Smith, The Allocation of Financial Resources
in Higher Education (Columbus: The Ohio State University,
1967), p. 1a.
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but that constituencies of higher educational institutions
are demanding accountability.’0 This is especially so when

state and federal money is involved; and very few institu-

themselves and/or their students. Institutions have begun
to face a requirement to report‘in program budget format.
To - emphasize the‘necessity of PPBS, Farmer wrote:

I1f program budgeting had been discred-
ited or found inapplicable by business,
higher education could have avoided PPBS.
But this management technology, developed
from science, engineering, and economics,
is proving its usefulness. Failing to
implement the technology and at the same
time failing to articulate its inappli-
cability, higher education, as a, whole,
appears to resist change - the very
"change" that such institutions are
expected to foster. While it is clear
to the systems analyst that higher educa-
tion presents difficult conceptual
problems the reluctance of institutions
.to approach such planning technology
‘appears unwarranted.

Management Information Systems (MIS)

Kemeny, speaking out of broad personal experience
in both electronic data processing and college administra-

tion commented,

. . all our systems were dreamed up
before the age of computers, they were
thought out for less sophisticated
purposes . . . there are some great
weaknesses in the entire way we keep
information. And in the present tremen-
dously tight financial situation of

59James'Farmer; Wby Planning, Programming, Budgeting
Systems for ligher Education? (Boulder, Colorado: Western
Interstate Commission for Higher Education, 1970), p. 5.

5l1bid, p. 5. - 58

‘tions find they can operate without government support for
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institutions, these are weaknesses witg2
which we cannot live very much longer.

An adequate information system is the backbone of a
éystehs épptoach. Sisk péralléléd dn‘infcfmétién‘éystéﬁ to
the entire human nervous system and ménagement to the
central nervous system. He added, "Unlike. the human oréan—
ism, however, a company is not created with a complete
information (nervous) system; therefore, management must
‘design its own system so the firm uay function properly."

A management information system is concerned with
organizing and facilitating the collection, processing and
distribution of data necessary for discernment of trends,
analysis of patterns, planning, control, resource utiliza-
tion, and evaluation.

The purpose of the information is better management of
the organization and its resources, personnel and productivity.
If an oréanization is to be understood as a total system,
the MIS must reflect all aspects of the enterprisé.

A budget ié not an adequate information system although
it is an iliportant part of it. The traditional line-item
budget is not a management tool but an accountént's technique

for controlling funds. The program budget, as discussed in

52John G. Kemeny, "Use, Non-use and Misuse of Computers by
Colleges" (Transcription of a tape-recording of an address delivered
at the Conference on Computers in the Undergraduate Curricula,
Dartmouth College, June 23, 1971), p. 17.

53Henry L. Sisk, Principles of Management: A Systems
Approach tg.the Management Process. (Cincinnati: Southwestern
Publishing Co., 1969), p. 195. '
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the previous section, is a more valuable tool for manage-
ment, but still is not concerned with all aspects of
management. There is a sense in which the program budget
might be considered adequate for a systems approach in a
business where the product may be tangible, and the purpose
of the organization is simply to increase the margin of
profit in a stable market.

The management of an educational institution, however,
requires far more than program budget information about its
various subsystems, environment, and products in orQe; to
provide a.rational basis for decision-making and planning.
In a section of his book relating to the special need for

.MIS in nonprofit organizations, Sollenberger commented:

The information needs at management

control levels are perhaps more demanding
since programs and budgets must be set for
areas in which the budget can be controlled
monetarily but program success can be faraway.
The concentration of ill-defined problems -
makes the mang&ement of these activities much
more complex.

The development of an information system 1s not simply
the expansion of electronic data processing. Brien warned:

Information gystems ahd computers are

not sYnonquhs, and those who believe

they are tend to have either exaggerated
expectations about the computer's effective-

ness in solving administrative problems
or somewhat hysterical notions about

54Harold M. Sollenberger, Major Changes Caused by the
Implementation g£ a Management Information System (New York:
National Association of Accountants, 1968), p. 32.
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machine dominance in the cybernetic world
of the future.

On the other hand, many writers and practitioners
take the more limited view. Morrison emphasized only
finances and electronic data processing when he advocated a

. . . management information system which
replaces the traditional academic planning
and budgeting process with specific admin-
istration '"'systems,'" instrument and auto-
mated procedures that bureaucratically
institutionalize the resource allocation
responsibility. . . . Colleges should begin
to develop budget execution and contrecl
procedures for improved fiscal control,
program-project control and activity con-
trol. These fiscal planning procedures
become g%e college's management information
system.

Even more restricted definitions can be found. "A
university informaﬁion system can be any system thgt pro-
vides data about the university."57 Baughman émphésized the
"descriptive" aspects of a systems approach, but went on to

advocate that the information system be tailored to the

55Richard H. Brien, "The Managerialization of Higher
Education," Educational Record LI, 3 (Summer, 1970), p. 277.

563ames W. Morrison, "The Focus of the Fiscal Management
Seminars," Introduction to National Seminar on Fiscal Manage-
ment for Developing Colleges, The Fiscal Management Process,
St. Anselm's College, Manchester, New Hampshire, August 11,
1969, seminar program p. 49.

57George W. Baughman, "Evaluating the Performance and
Effectiveness of University Management Information Systems,"
Maniagement Information System: Their Development and Use in
‘the Administration of Higher Education, John Minter and Ben
Lawrence (eds.) (Boulder: Western Interstate Commission for
Higher Education, 1969), p. 3
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needs of the user. The problem is to ascertain what the
"needs" are. .When the management of an organization does
not know enough to ask bettermquestions.(i.e.»desire more
comprehensive and anaiytical information) bYefore becoming
involved in decision-making and planning, it does not have
an MIS in the way it is defined as ; system tecnnique in
this sfudy. It is a "system" only in the gense of a pro-
cedure or technology.

The broad theorisfs in the field advocate a compre-

hensive information network that reflects the true complexity
of the organization. Katz called this a "systemic frame of
reference' and pointed out,

. « . a systemlc frame of reference
involves dealing with the whole Gestalt
[sic] of the enterprise . .

N - The emphasis is on identifying tenden-
“¢ies and uniformities in the phenomena, and
identifying patterns of relationships
among the variables comprising the unifor-
- mities and tendencies. The limits and
constraints in the situation must also be
identified. Within these limits, it is
then necesgsary to predict the expected
changes in the total pattern, and in the
other components, with change in any one
or more of the component variables. ©

-58Robert C. Katz, Management of the Total Enterprise
(Englewood Cliffs, New Jersey: Prentice-Hall Inc., 1970),
p. 16.
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A few. writers, such as Brooker, question the theore-
tical basis of this viewpoint and its operational feasibility.59
Others, like Churchman, who advocate a systems viewpoint and
MIS are merely realistic about itsilimitations,

Hence I think it's doubtful whether
any technique at the present time — model
building or whatever -- is capable of
grasping enough of reality to guarantee that
management will really improve the system
it manages. In other words, at this stage
in the 1960's we haven't a technology of any
kind -- in old-fashioned management princi-
ples or modern mathematical model building --
that really grasps enough of the real system
to assure us that what we are changing con-
stitutes a real improvement’.

This is particularly true in education where the
product, o;.output, is so difficult to define and measure.
The National Center for Higher Education Management Systems
in Boulder, Colorado, formerly the Planning ahd Management
Systems Division of the Western Interstate_Commission for
Higher Education, has given special attention to this

problem.6l

59
W. M. A. Brooker, "The Total Systems Myth," Emerging

Concepts in Management, Max S. Wortman and Fred Luthans
(eds.) (Toronto: The MacMillan Co., 1969), pp. 362-69.
- gy,

60

- C. West Churchman, '"The State of Information Retrieval
and Data Process in the Year 2000 and Its Implications for
Management,' Management 2000 (Hamilton, New York: The
American Foundation for Management Research, 1968), p. 51.

Lawrence, Ben, George Weathersby, and Virginia W.
Paterson, Qutputs of Higher Education: Their Identifi-
cation, Measurement and Evaluation (Boulder: Western
interstate Commission for Higher Education, 1970).
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This area of product definition and measurement gives
every indication of being one of the most difficult to
resolve in an educational MIS. The difficulties of gaining
consensus on what the product is, or shoul& be, along with
measurement techniques, standards of evaluation, and cost/
utility application will require a great deal of -effort due
to the nature of man and the learning process. At this
point the best thaf can be done is to try to define purposes,
priorities, responsibilities and capabilities. Giyen this
gtate of the art" the National Laboratory for Higher
Education in its Administrative and Organizational Systems
approach advocated the use of the belphi Technique.62 Using
the Institutional Goals Inventory of the Educational Testing
Service they attempted to re ch consensus on general insti-
tutional goals which, hopefully, can de converted to specific
activities. These goal and program specifications may
then be incorporated into program.budgeting, at least, if not
into a truly cgmprehensive MIS.

Valenski also discussed the complexity of the problem,

" and a comprehensive MIS:

Decision theory in addition to dealing
with alternate courses of action per se,
takes into account three other factors:

(1) Possible state of nature or events

or outcomes to which, in some manner, proba-
bilities of occurrence may be assigned.

62Norman P. Uhl, "Identifying Ccllege Goals the Delphi Way,"
Administration and Organization, Topical Papers and Reprints No. 2
(Durham, North Carolina: National Laboratory for Higher Education,
n.d.).
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(2) Some method of assessment of the
correctness of actions or events and their
consequences in terms of profitability or
utility.f~

(3) . Some criterion or criteria for the
determination of the best or 'optimum' act. 3

~.Brien, in advocating functional MIS for the adminis-
tration of institutions of higher education, said:

Clearly the flow of Information gener-
ated within a complex organization must
itself be systematized and managed. What is
needed is a management (or administrative)
information system - a structured, interact-
ing complex of persons, machines, and pro-
cedures designed to generate an orderly flow
of pertinent information, collected from

- both intra- and extraorganizational sources,
for use as the bases for decision-making
in specified responsibility areas. The
fundamental concept is as appropriate for a
college or university as for a business
firm or a government agency.

Drucker prophetically discussed this:

The new organization,'whether an
army or a business, is above all an infor-
mation and decision system. Information,
ideas, questions, flow from outside environ-
ment as well as from people within. They
not only have to be perceived and trans-
mitted; the relevant has to be separated
from the merely interesting. Then somebody
has to make a decision which in turn has to
flow back to the places where it can

6david Valenski, "Statistics," The Encyclopedia of

Management, Carl Heyal (ed.) (New York: Reinhold Book
Corp., 1968), p. 924.

64rien, op. cit., p. 276-77.
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become effective action. Information and
decision systems are around us everywhere;
every living being is one, and so 1s every
machine. But the organization.is probably
the most complex.65 o

Sollenberger summarized what he felt was essential
to a practical information system that will serve the
decision-maker:

The basic format of all information
management consists of (1) bringing the
decision maker the information he needs to
maike the decision, (2) communicating his
decision to -generate the desired action,
and (3) reporting the results of that
action.

Sisk outlined what he called the "components" of an
information systemi

. an effective information system has the
following five parts: (1) input device - a
means of placing information into the system,
(2) storage unit -~ provides for the accumu-
lation of information (performs a memory
function), (3) control unit - selects the
proper information from the storage unit and
controls the operation of the (4) processing
unit - the part that handles and interprets
the data, and the (5) output device -
presents the original information }n usable
‘form after it has been pl:ocessed.6

65 peter F. Prucker, Landmarks of Tomorrow (New York:
Harper and Row, 1959), p. 92. :

66 Harold M. Sollenberger, Major Changes Caused _!31'
the Implementation of a Management Information System (New
York: National Association of Accountants, 1968), p. 1.

67 Henry L. Sisk, Principles of Management; A Systems
Approach to the Management Process (Cincinnati: South-
Western Publishing Co., 1969), p. 195.

64




51

AN . ) Va

_ Stokes presented\;;st\he called, "basic requirements of

\\\\\__////

a controls gsystem:"

Comprehiensiveness . . . The controls
system should cover every important aspect
of the business.

The controls program must be set up
by individuals possessing a total view of the
organization, a view usually possessed by :
cnly one or very few people. ,

Efficiency. 1In most instances, con-
trol information should be relayed to manage-
ment as soon as possible after significant
events occur.

. « the cost of the control infor-
'mation must be justifiable, or we may find
that the control costs are more than the
advantages provided.

Effectiveness. . . . There is a need
for a minimum number of critical indicators;
in most businesses, the executive needs
between 40 and 60 . . . . They point the way
for further investigation, study, and action.

Creativity. Establishing controls -
cannot be a mechanical process . . . the news
and evolving patterns of business require
the executive continually to rearrange his
experience and up datg his thinking in a
never-ending process.

[
™

Gwynn,'out of his experience with MIS in higher educa-
tion listed four general criteria. These are simplicity,
flexibility, comprehensiveness, and efficiency. Simplicity,
which is the concept he adds, was defined as a system,
"L, whiéh is easy to learn, install, and use."9

Cémmenting on the problem of determining "boundary

conditions" related to the development of an adequate data

68Paul M. Stokes, A Total Systems Approach to Management
Control (American Management Association, Inc., 1968), PP. 23-25.

69John Gwynn, "The Data Base Approach to a Managerent Infor-
mation System," Management Information Systems: Their Development
and Use in the Administration of Higher Education, John Minter and
Ben Lawrence- (eds. ) Boulder: Western Interstate Commission for
Higher Education, 1969), p. l4. -
\) g . I ) ) 60[
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base for higher education MIS {:. balance between simplicity

and comprehensiveness) Gwynn wrote

Two extremes may he considered to iden-

" tify the boundary conditions: (1) a data base
could be specified to include 4.1 of the

data elezments ever needed to satisfy an infor-
- mation request; (2) an exhaustive study of

the information requirements of the multi-

tude of management activities could yield the

needed data elements. Neither of these is

possible; however, some position bssween the

two may be practical and feasible.

Stokes stated what a good MIS can do for an adminis-

trator, "A-controls system can assist the executive in four

diffe;ent ways: by informing, by helping to predict events,

by helping to diagnose problems, and by reinforcing memory."71
In his study Sollenberger noted.why

. « . decision-making data have not been
available in an efficient and consistent form.
Among the reasons are:

(1) Emphasis has been on historical data
with limited applicability to current oper-
ations and planniag.

(2) A sizable percentage of the data has
been defined in financial and accounting
terms and oriented toward fiscal control and
legal reporting.

(3) Each functional area felt a need for
specialized information and sought to meet
the need independently.

(4) Interplay among functional informa-
tion systems emphasized by the introduction
of computers, became a major financial burden

701b44.

7IStokes, op. cit., p. 26.
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cauging clerical cost control to receive

more emphasis than information requirements. 72

Kayser wrote, with specific focus on college and
university management, ''Some administrators have gone 80
far as to say that a large part of the so-called manage-
ment data upon which judgements must frequently depend is

either 'useless or wrong.'"73

Gwynn stated his desire to get information to the
decision-maker(s) so that he can " . . . engage the
resources at his disposal in such a manner that he may

select an alternative which will culminate in an optimal

nlb

or near optimal realization. of goals and objectives.

Focusing on what he called the "crux" of the problem he
made two interrelated points:

How can a data base be built which contains
the Information needed to support decision-
making when there is no formal way of deter-
mining what data to put into the data base?
And, assuming the data base is available,
what kind of management information system
is needed to maintain and manipulate the
data base when it is not known at data
will be used and in what manner?

Gwynn differehtietes between two basic concepts, and

relates them both to MIS:

72Sollenberger, op. cit., pp. 1, 2.

73Arthur B. Kayser, Jr. '"Development and Operation of a
Management Information System at Portland State University"
(Paper presented at seminar entitled, Developing an MIS in
Colleges, St. Anselnls College, Manchest« -, N.H., August 5,
1969), p. 1.

74Gwynn, op. cit., p. 9.
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A data management system  (DMS) may he
defined as a set of procedures to facili-
tate the construction and maintenance of
a data base.

‘A managemant information-system (MIS) - -
is a set of processes (mechanical or other-
wise) which, when properly executed, obtain
data or produce information from data in the
data base in a manner which is responsive
to the needs of institutional management
and in direct response to a request.

Often an MIS will be coupled with a
DMS, and the 7c:601nb:|.ned package is referred
to as an MIS.

An issue discussed by many writers in the field is
the cost of developing and maintaining a MIS. The people
who give greater attention to this appear to be those who

are primarily concerned with "grassroots" application.

Rhind simply stated, "The magnitude of development

expense is daunting indeed.'J7

‘Marschak dealt with the problem more comprehensively.

He mentioned six factors to be considered when building a
system; (1) the data or tyvpe of information, (2) the speed
and :eliability necesgsary in the communication, (3) tﬁe
utility of the message, (4) the degree of probability or

accuracy needed, (5) the relative importance or critical

76 1biq, p. 12.

77Rid1ey Rhind, "Management Information Systems: What

Computers Can and Cannot Do" (San Francisco: McKenszy &
Co., unpublished paper, n.d.), p. 6.
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nature of the alternativés being considered, (6) the cost

of the service.78

As part of an illustration he made the following

comment which focuses directly on the issue of balancing

cost with utility:

If the coats of these various services
were equal, I would choose the one which
gives data most closely reflecting (in
some sense) the actual event I am inter-
ested in . . . . But perfection is-cédstly
and I shall choose-a—service that is known
not to mislead too grossly or too 5requent-
ly, yet will be relatively cheap.7

Kessel and Mink, in applying the principle to the
administration of higher education said, " . . . the cost
of obtaining information must be considered, as well as
the value of the information."80

Kornfeld reports on actual costs involved in operating

three advanced systems.,'The extremely high figures ($600;000

78 3acob Marschak, "Economics of Inquiring, Communi-
cation, Deciding," American Economic Review, LVIII, 2
(Mﬂy, 1968), ppo 1-180

79

Ibid, p. 3.

80yicki Kessel and Oscar C. Mink and Members of the
A0S Task Force, The Application of Open Systems Theory and
Organization Development to Higher Education: A Position
* (Durham, North Carolina: National Laboratory for Higher
Education, 1971), p. 50.
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or $800,000 to $1,150,000) -are of course for very large and
complex institutions.81

Current products and services being developed reflect
a sensitivity to cost factors, especially fdr smaller insti-
tutions. The National Center for Higher Education Manage-
ment Systems' Task Force for the Small College Demonstration
Project identified two "nrceds" directly related to cost:

The need for obtaining estimates of the
time and the cost involved in the develop-
ment of an adequate management system,
'and' the need to develop computer link-
ages between these institutions so that
they can obtain the compg&ing capacity at
a price they can afford. ’

Sollenberger, with his pragmatic emphasis, pointed out:

The advantages of increased access to
data files far outweigh the problems
created. Speclfically, the increased
availability of data can:

(1) provide increased efriciency in
manager's use of time,

(2) improve the quality of subordinates'
reports and recommendations,

(3) provide support needed for more
immediate and thorough analysis of
specific problems,

(4) yileld faster and more informed
reactions to operational control
problems,

(5) permit the restructure of reports
and summaries by direct access to

" original data,

8110 L. Kornfeld, "Advanced Applied Management Infor-
matlon Sy: tems in Higher Fducation,' Management Information
Systemg: Thelr Development and Use In the Administration of
Higher Bducation, John Minter and Ben Lawrence (eds.)
(Boulder, Colorado: Western Interstate Commission for Higher
Education, 1969), pp. 85-100. ’

82National Center for Higher Fducation Management Systems,
"proapectus: Small College Demonstration Project of NCHEMS"
(Unpublished preliminary draft, NCHEMS, Boulder: August 19, 1971),
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(6) allow increased summarization and
more management by exception report-
ing, and '

(7) aid in the justification of mechani-
zation costs for many,rgw data sources
and data storage areas. 3

Kesswl and Mink in summarizing the purpose of an

information system in the administration of higﬁer education

said:

In essence the goal of the Information Sys-~
tems component is to increase the efficiency of
administrative record keeping and the quality
of information available for planning, deci-
sion-making, and evaluatézn in colleges of
diverse sizes and types.

Cost Effectiveness (C/E)

An outgrowth, or logical extension, of MIS is the use
of this unified information system to express the costs of

each of a set of alternatives from which an administrator may

choose in order to achieve a designated goal. Cost effec-

tiveness provides a technique for assigning cost-utility
(c/u) or cost-benefit (c¢/b) to the various alternatives so
that an administrator can maximize the c/u ratio. It should
be noted, however, that 'the cost of the dctivity is not the
absolute dollar value but is interpreted to mean the alter-
native activities that munt be given up in order that a given

activity can be implemented."85

83Sollengery,er, op. cit., pp. 29-30.
B4Keasel and Mink, op. clt., p. 50,

85Frank W. Banghart, Plducational Systems Analysis (New
York: The Macmillan Company, 1969), p. 201.
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In industry the concept is more.clear cut in app;i-
cation. The prbducts are tangible and the cost to produce
them can Be almost totally translated into dollars. Educa-
tion faces some difficulties in appiication of C/E because
of at least three factors. The first is the nebuloﬁs char-
acter of the "product” of education. The dilemma is that of
defining what an "educated person' 1s, and doing so in
precise enough terms to permit description of degrees or
levels of being educated that parallel various activities,
courses, programs or degrees. The second 18 the problem of
measuring or evaluating. Even if it could be decided what
education is, there is no indication now that "behavior" could
reliably and véiidly be measured. The third is the inability
to specify which activities, event . occasions, and experi-
ences have a direct bearing on attaining the status of an
educated person.

Due to these and other difficulties, the application
of C/E has been limited to the use of traditional factors
e.g., expenditures, slze of courses, major programs and
departments, student services, number of degrees granted,
results of standardized tests, ctc. The systematic evalua-
tion of the trade-off of these factors, and their e*pected
benefits, for priority items is a valuable tool for educa-

tional administratorsa.
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The National Center fof‘Highet Fducation Management
Systems (NCHEMS), fofmerly the Planning and Management Systems
Division of the Western Interstate Commission for Higher
"Education (WICHE), has been one of the leaders in the devel-
opment of a structure for the application of MIS and C/E to
higher education. Funded primarily by the Office of
Education and centered in Boulder, Colorado, it is develop-
ing models and taxonomies for categorizing the various budget

items.86

Simulation

Some programs have been developed to use a computer
to simulate the interaction between the various factors and
to project the consequences over a given period of time.
Changes in basic assumptions upon which management and bud-
geting have been bused can be fed into the simulation and
tested for immediate and long-range consequences., Various
policy alternatives available to the administration of an
institution can also be programmed into the simulation for
projection of results in other areas.

As Sutterfield pointed out, the key to the process

is to ask "what 1if" questions:

86Ben Lawrence, "The WICHE Planning and Management
Systems Program: Its Nature, Scopc and Limitations."
Presented to the Federal Interagency Group on Higher Educa~
tion Management Systems, January 12. 1971.
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What would happen if student-faculty ratio
were raised to 16? What would happen if
enrollment went to 1,200 instead of going
to just 1,000? What ag; the effects of
both of these changes?

Projections have been simulatéé for student enrollment,
faculty needs, general financialineeds, space needs, develop-
ment department goals, tuition increases, etc. The Midwest
Research Institute of Kansas City, Missouri, has, at the
request of a college and university consortium, used their
experience in simulating war games for the military to
develop a computer simulation program that they call Higher
Education Long-Range Planning/Translator (HELP/PLANTRAN).

It is now in operation on several campuses that vary in size
and complexity. The HELP/PLANTRAN approach, 'is not a model
but a system that permits planners to develop models."88

. "fhe executive becomes the model builder.“89

The representation wlll bhe hased upon
tiie planner's experience and observation of how
the organization functions through time.
The model will be constructed by the assign-
ment of quantitative values and relation-
ships of the elements, or planning igsms,
which characterize the organization.?

87william D, Sutterfield, '"Managing Information:
College Planning Could Use HELP," College and University
Business, 50, 3 (March, 1971), p. 46.

88Midwest Research Institute, The Economics and Manage-
ment Science Division, A Simulation Modeling System for
Planning (Kansas City: Midwest Research Institute, 1970),
p. 9.

B9 id, p. 1L
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The National Center for Higher Education Management
Systems (NCHEMS) has developed a Resource Requirements
Prediction Model (RRPM) which takes a different approach
to simulation. It begins with the elaborate and comprehen-
sive data base of the NCHEMS Data Element Dictionaries aud
Program Classification Structure:

This historical data is contained in the
institution's data base. The RRPM-1 system
draws various sets of infor@ation from the
data base, including enrollgent forecasts,
information of student preferences, staff
and faculty loading factors, salary and
various Othsi cost schedules as inputs into
the system.

After the "what 1if" type of questions are programmed
as planning assumptions and programmati~ :hanges, " .
the RRPM-1 system uses this data to compure¢ cesvurce
predictions in terms of personnel, fa:iflicvier. and dollars

”
as an aid to the decision-making procnue."g“

Between these two approaches, wiiich ar« -+ opposite
ends of a continuum related to the cciyprct - asiveness of the
data base, are other simulation programs. The Judy and

a3
Levine work at the University of Toronte =~ has produced @

progrum, which includes a simulation model, called Compre-

91Warren W. Culko, The Resource Requirements Prediction
Model (RRPM-1): An Overview (Boulder, Colorado: Westzrn
In+-ergtate Commission for Higher Education, 1971), p. 6.

P1bid.

Iichard w. Judy and Jack B. Levine, "Sys' ems Analysis
and l'ighey Rducation Planning," (Toronte: §.1. Yentner Systems
Renearch Group and the Tnstitute for Policy An:lysis, n.d.).
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1\
»

hensive Analytical Methods for Planning in University

Systems (CAMPUS).J4 peat, Marwick, Mitchell and Company

has developed a program entitled Computer Assisted Planniﬁg

for Small Colleges (CAP:SC) which includes a simulation
ﬁodel called System for Evaluating Alternative Resource
Commitments in Higher Education (SEARCH).gS

Kessel and Mink noted:

Ovne procedure useful in the Jovelopment
of alternative straiegies ia cniled computer
simulation. It allows rzpid exwmination of
alternatives.

A computer process kuown =z iteration
(repetition) . . . permits nrovjection into

the future, allowing anticiputed results of
alternative programs to b2 summarized iter-
atively on a year-by-year hasis, so that
costs, risks, effectiveness and other out=-
comes may be simulated years in advance. . . .96

Ream spoke to the zame: point in the use of the computer
in 'industry, education, and government:

. within the next decade it will be
generally understood that the prime
challenge will turn, not around the pro-
duction of gouds and services, but around
the difficuit!«s and opportunities involved
in a woa}f ol extreme change and widening
choices.

94Jack B. Levine, '"The Implementation of Campus Simula-
tion in Models for University Planning'  Paper presented at the
National Invitational Research Training Seminar, Sponsored by
WICHE and ACE, Washington, D.C., 1969).

95Peat:, Marwick, Mitchell & Co., Computer Assisted Planning
for Small Colleges (New York: Peat, Marwick, Mitchell & Co.,

1971).
6 Kessel and Mink, op. cit., p. 27.

7 Norman J. Ream, '"Information Retrfeval and E.D.P. in the
Year 2000," Management 2000 (llamilton, New York: The American
Foundation for Management Research, 1968), p. 80.
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His conclusion, therefore, was that, 'The most

significant role :hat the computer will play in the future
will be as an zi# in simulation techniques."98

Katz presented a summary of the use of simulation in
a systems approach. After identifying values,_feelings,;per—
ceptual biéses, tendencies, uniformities, patterns of
relationships,_limits and constraints,

. . it is then necessary to predict the
expected changes in the total pattern, and
in the other components, with changes in
any one or more of the component variables.
Action programs are then thought of as a
cyclical single-step-at-a ‘time of (a) chang-
ing the characteristics of one or more
variables; (b) assessing the outcome on the
total system and on the other variables;

(¢) introducing a subsequent multivariable
change; (d) testing reacbbone, (e) reassess— °
ing c.tcomes, and so on.

981bid, p. 77.

99Robert C. Katz, Management of the Total Enterprise
(Englewood Cliffs, New Jersey: Prentice~Hall Inc.),

p. 16.
)
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- SYSTEMS AND PLANNING

Introduction

The efforts cited in the previous section are moving
in the direction of a new concept and application of the
systems approach to planning. It is the synthesis of a
variety of concepts, techniques, and technologies that have
recently been developed. )
Differentiating what he calls "comprehensive"'planning
from "functional" and "project" planning, Branch suggested
the extent of this synthesis by defining it as:

« + o the ultimate in man's endeavor to
perform a major achievement, shape his
environment, or affect the future. It
includes functional and project planning,
but then transcends them in scope, magni-
tude, and complexity. It includes not
only three-dimersional accomplishments in
space but social mechanisms such as laws,
regulations, policies, and forms of organ-
ization . . . . What we are concerned with
in comprehensive planning is the spectrum
of human awareness, kggwledge, capacity

to consider and act."

Mannheim differentiated this planning attitude from
an "action" orientation and called it the radius of foresight;
"

« « o the casual chain which can be more or less accurately

forecast. . . . n101

100Melville C. Branch, Planning: Aspects and Applications
(New York: John Wiley and Sons, Inc., 1966), p. 1l.

101gar1 Mannheim, "From Trial and Error to Planning,"
The Planning of Change, Warren G. Dennis, Kenneth D. Benne and
Robert Chin (eds.) (New York: Holt, Rinehart and Winston, 1961),
p. 34.
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The systems approach is well suited to, and perhaps
even implicit in, plamming when plamming is defined as:
. «» +» a systematic effort to establish poli-
cies and procedures designed to accomplish’
the aims of the educational enterprise. It
is partly an evaluative process by which
present educational aims and practices are
placed under continuous scrutiny leading to
decisions whisg attempt to satisfy new or
unmet needs.,
. It features an adequate concept (model) of the enter-
functional feedback mechanisms for evaluation and adjuétment.
Everyone plans, in the sense of deciding how to behave.
Some of this planning is unconscious, some is the result
of conditioning from past experience, and some is cognitive,
rational decision-making. The day of institutional decision-
making based on administrative feeling and impulse or even
individual attempts at rational cognition of all relevant
factors may be past -- or probabiy should be. The complex-
ity of a university or college and the data available through
the use of new techniques are beyond the comprehension and
control of any one individual in all but the smallest of
institutions. Some degree of technical assistance, an

adequate model or grid by which the relevant factors may be

gtructures and an established process for feedback is

ke

102Leon Ovsiew and William B. Castetter, Budgeting for
Better Schools (Englewood Cliffs: Prentice-Hall, Inc., 1960),
p. 105.
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necessary. ‘A systems approach encourages a more realistic
perception of the network of interaction that glves dynamic
meaning to all of these factors, regardless of institutional
slze.

.This most sophisticatead use of systems hints at
extremely profitable applications. In 1§s use appeﬁis to lie
the potential for coordinating and testing much of the theory
and evidence that has been developed, in a piecemeal fashion,
in administrative thought for many years. It also serves as
a comprehensive means of coordinating the various techniques

reviewed earlier.

Definition and Description

Fsr an explicit definition 6f planning, one would be
hard pressed to find a more composite expression of recent
thought than the Kratz summary and compilation of common
features found in various definitions: -

1. an attempt to foresee a desirable
future.
2. an attempt to insure that desirable
future comes about.
3. a process.
4, rational.
5. advance decision-making.
6. goal-oriented.
7. a commitment of resources.
8. continuous.
9, based on the best knowledge avail-
able.
10. systematic.
11. involved in arranging alternatives and
then deciding between or among them.
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12. policymaking.

13. considerate of its environment.

1l4. to improve education.

. « « educational planning is an attempt to

foresee a desired and improved future for edu-

cation, or some phase of it, through a contin-

uous, rational, and systematic process of

advanced decision-making and commitment of

resources. Alternatives are arranged and

selected in setting goals and policy in order

that the best knowledge of the environment

available to be used in assuring tnft the

future that is desired comes about. 03

The only addition that might be made is a more
explicit reference to interpersonal factors and human
relations techniques. Perhaps the definition is intended to
imply this in such categories as,'"a process,' ''best know-
ledge available," and "considerate of its environment." Many
researchers, theorists, and practitioners, however, are
giving increased attention to the area in an explicit sense.
The thrust of planning, controlled change, and rational,

data based systematic decision-making cannot ignore, in the
process, elements which the behavioral sciences have shown to
be important in all areas of humar endeavor.

In spite of the fact that the thrust of his book was

machine oriented, (agne emphasized the importance of gi-ring

103 pobert N. Kratz, '"A Study Comparing District -".evel,
Long-Range Planning Practices in Selected Pennsylvania School
pistricts with the Literature of Planning,' Unpublished
Doctoral Dissertation, Temple University, 1971, p. 16.
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attention to both human and technical aspects of a system.lo4

Bennis stressed the importance of the, " . . . human
side of enterprise,"lo5 and advocated free communication, the
use of consensus instead of coercion or compfomise, influence
b;sed on technical competence and knowledge, and acceptance
of what he called "human bias,"106

Halpin, writing as a gocial psychologist with a special
interest in application to' educational administration,
advocated this same point with his "consideration” and "open
élimate" dimensions. The emphasis was on "frienggpip, mutual
trust, respect and warmth,"107 and, "high esprit"los in
leadership and organizational climate.

B Griffiths pointe& out the necessity of being concerned

with the " . . . behavior of human beings in a social organ-

1zation."109 gactig mentioned, "democratic decision-making,"

1040obert M. Gagne, Psychological Principles in Systems
Development (New York: Rinehart and Winston, 1962), p. 4.

105yarren G. Bennis, Changing Organizations: Essays on

the Development and Evolution of Human Organization (New York:
McGraw-Hill Book Company, Inc., 1966), p. 7.

1061p44, pp. 18, 19.

107sndrew W. Halpin, Theory and Research in Education
(New York: 71ne Macmillan Co., 1966), p. 86.

1081h4d, p. 174.

10%aniel E. Griffiths, Administrative Theory (New
York: Appleton-Century-Crofts, 1959), p. 120.
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which is concerned with the values, beliefs and feelings of
the people,110 and a sensitivity to ask people to partici-
pate in decisions in which they are interested.lll

Midwest Research Institute noted, "The success of any
planning and modeling effort is dependent upon the involvement
of those persons who are in a position to incorporate the
model alternatives into meaningful policies and decisions."112

Mink, former director of the Senior College Division of
the National Laboratory for Higher Education in Durham, North
Carclina, wrote:

In today's post-industrial society, new
patterns are needed, and the behavioral

B sciences are contributing significantly to
the thEOfféand planning which are pointing
the way.

. the behavioral sciences may well
hold the key to human survival in the
social and tegﬂﬂflogiCal chaos of the
next 30 years.
The model for post-industrial organization
is evolving from 'systems' theory . . .

In essence, this theory holds that human
life is not mechanistic, not dependent on

110Benjamin M. Sachs, Educational Administration: A
Behavioral Approach (Boston: Houghton-Mifflin Co., 1966), p. 81.

T 111 1p44, p. 86.

112 y4 dyest Research Institute, "HELP/PLANTRAN: The Mid-
west Research Institute Higher Education Long-Range Planning
Service Program.” A descriptive brochure, Midwest Research
Institute, Economics and Management Science Division, Kansas
City, Missouri, n.d.

113 ggcar G. Mink, "The Psychology of Planning.” Unpublished
‘ monogrsph, n.d., p. 1.

114 1444, p. 2.
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simple cause-and-effect relationships, not
exclusively rational. Instead it is organic,
fluid, dependent upon interpersonal and
intergroup relations, and intuitive, embrac-

ing not only man's intellect but his emotions.115

The systems approach . . . demands that
planning be an organization-wide process,
with all members providing input and feedback,
with the group as a whole recognizing the
special competencies of its individual mem-
bers, and with competence serving aflghe
crucial element in decision-making.

Goals and Goal Setting

A major advantage of.the systems approach is that it
encourages the development and glarification of goals. ky
focal point, and sequential steﬁs leading to it can provide
the development of efficient processes. Killian noted as a
general management yrinciple that "planning replaces direc-
tionless wanderings with firm direction and orientation toward
a specific goal."117

Bolling, exhibiting an awareness of contemporary
problems in higher education commented on the importance of
goals:

What I am concerned about is that the
college, as an on-going institution, as

a community of memory and of hope, shall
have some clear sense of what it is and

-*31bid, p. 7.
1161pid, pp. 14-14.
117Ray A. Killian, Managing by Design for Maximum

txecutive Effectiveness {New York: American Management Asso-
clation, 1968), p. 84.
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where it is going, what 1its essential
values are, and what expectations it sets
for its students. What I am concerned
about is that the College, and specifically
our type of private, church-related,
liberal arts college, not become a flabby,
gelatinous mass that its shape is going to
be forued by default, by the unrelenting
pressures from successive generations of
students, and by capricious forces gushing
in upon us beyond the campus gates. 18.

The systems approach encourages an identification of
all subsystems and encourages the creation of an appropriate
scope of responsibility for each. This tend; to produce
*goal clarity and encourages institutional development in a
way that satisfies all units or subsystems involved, and, if
the systems approach has been used within the units, all
individuals.

In an attempt to incorporate students into the decision-
making process of an institutional system, Frankle.talked
about developing and using the sense of responsibility to |
achlieve both institutional.and individual goals. He suggested,
"By surpaseing and overcoming their self-defeating pursuit of
happiness, plus their hippiness, the prdtesters will expand
and enlarge their concept of freedom and supélement it by a

proper concept of respons:l.b:l.l:l.t:y."119

118Landrum R. Bolling, "Relating the Administration to
the Individual Student,” The Liberal Arts College's Respon-
sibility for the Individual Student, Earl J. McGrath (ed.)
(New York: Teachers College Press, 1966), p. 51.

119 yictor E. Frankle, ""The Task of Education in an Age
of Meaninglessness,'" New Prospects for Small Liberal Arts
Colleges, Sidney S. Letter (ed.) (New York: Teachers
College Press, 1968), p. 60.
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In a section entitled "Economic Rationality vs.
Political Feasibility," Hartley also dealt with the human
side of goal establishment and planning which is so important
in understanding and implementing a systems approach. In an
effort to discourage his readers from becoming technicians
in ivory towers of statistics, formulae and models, he
asserted that, '""The means for achieving ultimate improvement
of schools are as likely to have political roots as economic
roots."120 He cited Bertram M. Gross on this subject:

Planning is an exercise in conflict
management rather than the sober application
of technical rationality. Any real life
planning process may be characterized as a
stream of successive compromises punctuated
by frequent occasions of deadlock or avoid-
ance and occasional victories, defeats and
integrations.

Excessive use of 'sober application of technical
rationality'" results in complaints from people such as
Kirks&ﬂe about college and university administrators:

In selecting men of low profile, univer-
sities are consciously turning away from _
men of vision, men of foresight, men of
innovative and radical perspective - and it

may be that these are the characteristiﬁi
which are vital to fundamental change.

120Hartley, op. cit., p. 16.
12171444, p. 17.

1225, girksade, "Men of Low Profile," ihange, II, 4,
(July - August, 1970), p. 39.
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Baughman also mentioned " . . . insufficient facilita-
tion of integzation,"123 boin horizontal and vertic:z!, in
management of industry, which has a definite parallel with the
impressions of many observers of higher educational institu-
tions. Interested units of the systems must be irvolved in
goal setting and have access to all relevant data that can
assist them in the fulfillment of their portion of the
collective and continuing process.

Many students of educational administration feel that
higher education today is suffering from administrative unwill-
ingness tc involve nunaduinistrators in goal-establishment and
. decision-making. Commenting on faculty participation, Mayhew
said, ""The basis of good government is ultimately the quality,
character and policy that exists in and between the persons
and groups within the government." 124 yrenn felt that
students have ﬂofvbeeﬂ pefmittéd aﬁd encbﬁragEQ to ;artiéipate

in administration and concluded, "

. for these sins of
onission, colleges and universities are paying dearly in

these troubled times of student confrontation and demonstrations.'l?

123James P. Baughman, The History of American Management
(Englewood Cliffs: Prentice-Hall, Inc., 1969), p. 56.

124Lewis B. Mayhew, Innovation in Coliegiate Instruction:
Strategies for Change (Atlanta: Southern Regional Education
Board, 1967), p. 33. .

125Laurine E. Fitzgerald, W. F. Johnson, and Willa
Norris, College Student Personnel: Readings and Bibliogra-
phies (New York: Houghton-Mifflin Co., 1970), p. v.
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A major facet of the Administrative aud Organizational
Systems approach, of the National Laboratory for Higher
Education, is its program for assisting institutiomns to

identify goals:

In the continuing clamor for change
at universities and colleges across the
nation, one of the v -~ problems is over-
looked. It is the =i mon lack of clearly
defined institutional gesls.
So a significant Iirs'. step would be
to ascertain how an institu.’on's con-
stituent groups view its zoazly, both as
they are and as they shoeid be, and to
~move differing groups tcward consensus.126
Their procedure includes the use of the Deipii technique
and the Institutional Coals Inventory (IGI) developed by the
Educational Testing Service. They incorporate input frow
students, faculty, administration and boa:rd.
Peterson emphazized the importance of goals " .-. . as
a conceptual tool . . . eurrmously useful in deliberating,
determir '~5, and evaluating policy and practice in education.'127
Petsrson also aoted, ''"The goal determination process
must be regarded universally on campus as fair if the result-

ing goal structure is to have leg.itimacy . . «128

126Norman P. Uhl, "Jdentifying College Goals the ‘Delphi
Way," Administration and Organization, Topical Papers and
Reprints No. ?. Durham, North Carolina: National Laboratory
for Higher Education, n.d., p. V.

127Richard E. Peterson, The Crisis of Purpose:
Definition and Use of Institutional Goals s (Washington, D.C.
ERIC Clearinghouse on Higher Fducation, 1970), p. 1.

128

Ibid, p. 10.‘,,

88




He outlined spécific uses Qf goals:

(1) As fundumentals of policy

(2) . As general decison guides

(3) In planning

(4) In management information systems

(5) In institutional evaluation

(6) In implementing accountabilityl;29

The writer of the introductory summary to the report
to the Joint Economic Committee of Congress regarding highe:
education reinforced the importance of goals when he noted
what he called a recurring theme, “. . . planners of
higher education must continually appraise the success of
the System in achieving the equity goals which sbciety‘values
most."130  This is, of coufse, true nct only with the
national system, but with iw:'ividv..i institutions.
Wise concluded, after his study of private liberal

arts colleges, that a critical factor in their survival is
the resoiution of "divided allegian:es'" of faculty, students,
.administration, and board. He felt that new and unifying
purpoﬁes must be developed if t!':se colleges are to remain

a part of the educational scene.13l

1291b1d, pp. 4, 5. '

1307The Economics and Financing of i.igher Educatso: in
the United States. A Compendium of Papers Submitted to the
Joint Economic Committee, Congress of the United S*' tes,
Washington, D.C.: U.S. Government Printing Office, 196¢),
p. 5. - )

Lyax w. Wise, The Politics of the Private Collcge:
An Inquiry Into the Process of Collegiate Government (New
Haven: The Hazen Foundation, n.d.), p. 10.
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Current Practice

The current state of affairs in collegé planning does
not reflect the apparent potential of the concepts and tools
available. Jenny noted, after his research:

When one first tries to apply the
rudiments of management science to college
finance and college business and educa-
tional administration, one discovers soon
that decisions in the past must have ber»
made in a basically uninformed and intui-
tive environment. The number of colleges
possessing historical data in appropriate
form and sufficient scope for long range
planning and logical decision-making
remains appallingly small even today.l32

Caffrey introduced a seminar session of the Small
College Planning Process by saying, in part:

The past emphasis in institutional
planning has been upon physical plant
planning or campus planning at the ex-
pense of omitting comprehensive consi-
deration of the total decision-making
environment of the institution. . . .
Planning in the small college is a way
of handling the increased number of
variables which need to be considered

_ in making decisions agggt financial and
academic ‘commitments.

Kemeny stated the point emphatically:

I would like to say categorically that
the manner of designing accounting systems
for colleges and universities leaves
them almost totally useless for planning
purposes. They are desigqed in order to

132Hans H. Jenny and G. Richard Wynn, The Golden Years,
(Wooster, Ohio: The College of Wooster, n.d.), pp. 116-117.

13?John Caffrey, Introduction to General Session: The
Small College Planning Procéss, National Seminar in Fiscal
Management for Developing Colleges. St. Anselm's College,
Manchester, New Hampshire, August 11, 1969.
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make sure that the ‘..oks balance, to make
sure that nobody is walkins: away with it,
to meet a number of government requirements
in terms of auditing federal grants, and
generally they do extremely well at that.
The people who designed these systems just
didn't think in terms of planning.l3%

When and where attempts have been made to make the

planning process a more rational activity other weaknesses

have been noted.
Hare spoke of this issue when he‘warned:

. . many symbolic simulations have been
constructed by eliminating all qualitative
factors and concentrating only on systems

"~ factors that can be expressed in quanti-
tative terms for the computer. This is
also true in many mathematical studies in
operations research and management science,
but the urge to eliminate anything that
cannot be reduced to a sequence of logi-
cal statements 1s even greater in digital
simulation because of the computer's
logical demands . . . . If the techniques
to represent som: object, event or condi-
tion are not available, the simulation
should be dropped ratner than compromis-
ing or simplifying aszumptiow::, because
the results obtained will t= useless, or
worse, misleading. Here anc. her approach
although less 'precise’' would be more
relevant and valid for the problem.

On the same point Steven ilnezevich ir his Administra-

tive Technology and the School Executive cautioned that 'one

134John G. Kemeny, "Use, Non-Use and Misuse of Computers
by Colleges," Transcription of a tape recording of an address
deliviered a: the Conference on Computers in the Undergraduate
Curricula, Dartmouth College, June 23, 1971, p. 16.
135
Hare, op. cit., pp. 368-9.
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of the dangers in education now is that systems analysis
will not be adapted sufficiently ito the content, purposes
and problems of educational institutions."l36

The application of some of the new techniques to
educational planning has been limited, but fruitful.

Although frequently labeled 'syscems'", it has tended to be
little more than the use of a computer for clerical work,
organized procedures for budget making, or at best the
application of one of the techniques outlined in the previous
section to a small segment of an institution or a special
problem such as enrollment projections, space requirements,
library use, or simple data management.

These new ways of handling and using data have usually
been implemented when a crisis is faced. Frequontly the only
chanée from the traditional administrative approach is that
more effective tools are now used at critical periods to |
solve immediate problems. Presumably this is progress, anu
it can be hoped that the usage of improved procedures will
expand; however, it is a misnomer to describe such an approach
as "systems.' Churchman, emphasizing Qpplication to the total

enterprise, pointed out that:

136Steven Knezevich, Administrative Technology and the

School Executive (Washington, D.C.: American Assoclation
of School Administrators, 1969), p. 41.

N
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Systems are made up of sets of components

that work together for the overall objec-

tive of the whole. The system approach is
simply a way of thinking about these total
systems and their components.

It should be noted that it is conceivable to have a
systems approach or attitude without using the newer tech-
niques. Many administrators have had the ability to maintain
an overview of an organization and its goals while keeping
a finger on the pulse of individual units and important
details within the framework. The most desirable and even
necessary (in more complex organizations) situation, of
with the latest technology.

Casasco, however, in his study of the most sophisti-
cated systems applications being used for planning in higher
education reported that " . . . only 29% of the samples
exhibited some degree of comprehensiveness in their planning
approach.™ 138 ge concluded:

The main problem identified in this study
has not been the lack of real significance of
the techniques analyzed, but rather their

limited scope within the university's total
planning needs . . . .

137¢. wWest Churchman, The Systems Approach New ork:
Dell Publishing Co., 1969), p. 1l.

138Juah A. Casasco, Planning Techniques for University
Management (Washington, D.C.: American Council on Educa-
tion, 1970), p. 75.

-
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This nonsystems approach indicates
a lack of understanding and interest on
the part of most university administrators
to view institutional develvupment within a
total systems plan.

The Total Planning Process

Regarding the entire process, Sutterfield noted that
many approaches essentially follow the same process. He
identified the theoretical elements involved as: (1) iden-
tification of institutional philosophy, (2) establishment of
educational objectives, (3) design of programs to accomplish
the objectives, and, (4) assignment of resources to the
programs.140

Casésco proposed a model which he summarized as
gchieving:

. . a. A coherent set of objectives
b. The development of an information
system
c. Synthesizing and strategizing the
‘ course of institutional develop-
ment.141
He outlined eight "tasks" involved in the process and

suggested where specific systems related techniques woull be

appropriace.

13914,44.

140441 11am D. Sutterfield, '"Managing Information:
College Planning Could Use HEL?," College and University
Business (March, 1971).

lalcaaasco,'_g, cit., p. 7.
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(1) development of goals and objectives - (MIS)

(2) formulation of alternative routes available to
reach goals and objectives

(3) evaluation of alternatives (C/B, simulation, etc.)
(4) selection of alternative

(5) formulation of programming strategies (PERT, CPM,
PPBS, MIS)

(6) devising action plan and setting performance
standards

D) evaluation and review (MIS)

(8) recycling of the planning process by reviewing
problems, objectives and resources {MIS, PPBS)

These conceptual frameworks illustrate how important
units of a system can be involved in the process of planning
and- decision-making. Casasco suggested specifically how some
of the more sophisticated and recently developed techniques

of systems and planning could be coordinated.‘
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POTENTIAL DEVELOPMENTS
It is difficult to speculate on specific future develop-
ment of the technology and individual approaches, or the

collective whole, but some generalizations can be drawm.

Implementation.

The greatest current prpblems are those of gaining
acceptance and working out the application of the concepts
and technology of the systems approach. In addressing him-
self to these attitudinal and practical problems, John Little

advocated, . the model builder should try to design

his models to be given away. In other words, as much as

possible, the models should become the property of the

nl42

r.-nager, not the technical people. He suggested, "A

model that is to be used by a manager should be simple,
robust, easy to control, adaptive, as complete as possible,
and easy to communicate with."?és

Forrester, iﬂ‘aﬁ historical review stated, " . . . the
field lacks in‘erpretation into th;m;;;Eifics. . nlh4

In his outline of the development of systems applications

142 5onn D. C. Little, "Models and Managers,' Manage-
ment Science, Vol. 16, No. 8, April, 1970, p. B-483.

1434p14, p. B-466s

144Jay Forrester, ''Industrial Dynamics - After the
First Decade," Emerzing Concepts in Management, Max S.
Wortman and Fred Luthans (eds.) (Toronto: The Macmillan
Co., 1969), p. 373.
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and projections for the future he identified.one current and
continuing era as a period which * . . . must provide the
literature and educational materizls necessary to make the
theory and the art of dealing wiih vrstems more generally
accessible."145

Maguire concluded, "There exist . . . few scientifically
defélbpéd (i.é;;-théofeticaiiy Bésed; embiriéaii;viéétéduand'w-
revised) toﬁls for use in the task of administering change."146

Most of the models that have been developed appear -
so complex to college administrators that they lack confi-
dence in them. The old ways ére comfortéble and a great

deal of perq§ngl and professional security must be risked in

the application of new procedures, not to mehtion the develop-

ment of a whole new attitude. Either management information
systems and simulation models will have to be created with
the technically unsophisticated administrator in mind, or
new simplified techniqugq and programs for training and
orienting administrators must be developed. Some attempts
are being made at eaéh, and these will be identified in

Chapters III and IV. ' 1

1451444,

1461,0u1s M. ‘Maguire, Observations and Analysis of the
Literature on Change (Philadelphia: Research for Better
Schools, Inc., 1970), p. l. .
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Cybernation

Another systems related concept, likely to become a
force in the fﬁkure, is' cybernetics. One potential appli-
cation is the classic feedback of an automatic or semi-
automatic cybernated (self-steering) mechanism in a system.

This would operate primarily through the use of interrelated

sophisticated management information systems and simulation
techniques.

In a broader sense, however, some writers see value in
the application of the concept to change the system itself,
and not simply to its activity and/df procedures.

Deutsch, in his criticism of some comprehensive and

.. complicated models commented:

These organismic models stressed the
interdependeace of all parts of a system in
their structures and functions, but they
excluded all possibilities of major inter-
nal reorganization, and of any evoluticn
beyond a final point of '"maturity,’ prefig-
ured from the outset of each type of
organism by its reculiar ‘organic law.'147

Wiener talked about the same thing:

Two of the phenomena that we consider
to be characteristic of living systems are
the power to learn and the power to repro-

.duce themselves. ‘hese properties, differ-
ent as they appfza are intimately related
to one another.

147Deut:sch, op. cit., p. 33.

148Wiener, op. cit., p. 169.
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By way of illustration, he commented:

An animal that learns is one which is
capable of being transformed by its past
environment into a different being and is,
therefore, adjustable to its environment
within its individual lifetime.l?

This application of the concept of cybernetics suggests
that an institution should have the intrinsic ability to
change ébmpleﬁelj. If an organization does not have this
capacity for change then it tends'io serve itself rather than
its stated goals and, therefore, society.

John Diebold summarized the content of the last few
paragraphs. He suggested that not only is computer concep-

tualization and technology the reflection of society, but it

cﬁanges society.150 The administrator who uses comprehen-

sive and sophisticated simulation and planning must be
mature enough to face the fact that much of that which he has
taken for granted, and which has given him security in his
" world, may change substantially. The administrator must be
ready to adjust his concepts and his habits. He must, in
fact, expect to.

Drucker suggested that we are on the verge of another
technological revolution. In light of the experience of the

past this would indicate:

149 1bid.

15OJohn Diebold, Beyond Automation (New York: McGraw-
Hill Book Company, Inc., 1964), p. 23.
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« « . an objective need for social and

political innovations, and . . . a need

also for identifying the areas in which

new institutions are needed and o0ld omes

are becoming obsolete.l5l

Dr. Haqs Jenny of Wooster College has been developing

and directing a systems application at his institution which
-hés been in operation now for three years.l52 He pointed
out the practical side of the dssue: "The cost per student
continues to rise."!’3 He felt that this will not be
changed with the use of sophisticated systems techniques only,
but caﬁ be affected as " . . . new relationships between the
variables . . . "15% are created within the institution.
All thaf management information systems and simulation can
do is to provide fuller and more accurate data on probable
consequences of various alternatives. Changes in structure,
decision-making procedures, goals, internal mechanisms,
programs, services, etc., must be implemented in order for

full benefits of the system approach, and the cybernetic

concept, to be effective.

151Peter F. Drucker, Technology, Management and Society
(New York: Harper and Row, Publishers, 1970), p. 127.

152yang H. Jemny and G. Richard Wynn, op. cit.

153Hans H. Jenny, Tape recording of presentation made
at Task Force meeting of Small College Demonstration Project,
National Center for Higher Education Management Systems,
Boulder, Colorado, June 8, 1971.

1541p44.
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Communication

As yet, a completely unknown factor is the effect that
such complete, accurate, and "prerin;erpreted" information
such as management informatio#néféteﬁs and simﬁlation, will
havé on intrainstitutional relaﬁiﬁnships. One can hope
that it will reduce misunderstanding and suspicion, produce =
confidence in administrative leadership and faculty decision-
making, and encourage a unified effort in the attainment of
clear, commonly accepted goals and objectives.

There is a geﬁeral agreement that the faculty must be
involved in decision-making and planning. Corson, however,
pointed out that a major weakness in facuit§.p;rticipation
tras been a-lack-of adequate-and available data for their use.

Thayer defined communication as ". . . the dynamic
process underlying the existencé, growth, change, the
behavior of all living systems . . .'."156 In essence, he
suggested that communication .s tiv system, organization, or
institution. If this is so, or if it is only partially

true, we can expect substantial change in the internal

155John J. Corson, Governance of Colleges and Universities.
(New York: McGraw-Hill Book Company, Inc., 1960), p. 104.

156Lee 0. Thayer, Communication "and Communication Systems.
(Homewood, Illinois: Richard D. Irwin, Inc., 1968), p. 17.
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dynamics of educational instifﬁiions. As confidence is
developed in comprehensive management information systems
and simulation, not only a new basis for decision-making and
planning will be formed, but a whole new basis for commun-
ication, {.e., relatiopships. It might be expected that the
_entire étvf??_?hs’—,’f for commmnication can be changed.
Communication is a two-way street, of course, and it
may be that a new relationship and atmosphere will permit
administrators to have mbre iﬁfluence on instruction.
Mayhew identified the breakdown of communication betweeﬁ
faculty aﬁd administration as an importan; teason why it is

difficult to change what goes on in the classroom. 157

... Perhapa it ig carrying.the logic too-far, but-thera - v

may be potential here also for bridging the rift between
administration and students. Many of the elements in this
réiéfibnship, or lack of it, are similar to those of the
administration to faculty. This is particularly true as
students are increasingly permitted, and taught, to parti-
cipate in iﬁstitutional decision-making and planning.

One aspect of this area has received some attention in
systems related technology. The Organization Developmeht

component of the National Laboratory for Higher Education

1571 ewis B. Mayhew, Innovation';g_Collegiate Instruction;
Strategies for Change (Atlanta: Southern Regional Education

Board, 1967).
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includes a process for assessment and development of insti-
" tutional guals, objectives, plans, priorities, programs .
and resources. It features participation by, and communica-

tion among, all segments of the campus communit:y.158

Centralization vs. Decentralization

_.Not unrelated to the concept of communication is the _

centralization/decentralization issue which is discﬁssed at:
length in the industrial‘management iiterature and reveals
some important parallels to educational institutions, i.e.,
the autonomy of faculty, students, departmenté and programs.

In a panel discussion on the subject, Churchman related

the issue to hardware and software developments. He noted

‘that- the ‘development of- time sharing "'~~~ -makes-decentrali- -

zation capabilities greater."159 He went on to add, however,
that it would make no sense not to linksthe decentralized

units sharing the computer and, "when we do, you'll have a
' 1160

much stronger centralization.

158orman P. Uhl, Identifying Institutional Goals:

. Encouraging Convergence of Opinion Through the Delphi
Technique (quham, North Carolina: National Lahoratory for

Higher Education, 1971). e

159c. West Churchman, "Information Retrieval and EDP in
the Year 2000," Management 2000 (Hamilton, New York:
American Foundation for Management Research, Inc., 1968),
p. 83. B

1601bid.
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Sollenhﬂ*g'commented after his research:

Many of the people interviewed felt
that developments in management control
will reverse the trend toward decentrali-
zation and will intigguce devices for con-
solidating control.

Reim differentiated between " . . . the management of

day-to-day operations and management in the sense of planning

for the fufﬁf&fﬁlszmmﬁémgﬁggested that the day-to—d;y oper-
ation will be decentralized because, "No matter how much

information a person has, the amount he can digest and use

vr——

rationally is bound to be limited."163 7Tpe long-range
planning function will probably be centralized, however, in
order to determine what the entire organization should be

like in the future.l64

Farmer summarized the issue and related it to higher
education:

Responsibility can be more effectively
decentralized as it becomes possible to
estimate performance and monitor the use of
resources. Planning will receive more high-
level attention as.day-to-day. decisions are _ . ..
delegated to appropriate levels. This may
let higher education become more responsive
to the needs ani concerns of students,

1Glﬂarold M. Sollenberg, Major Changes Caused by the

ges 2
Implementation of a Management Information System (New York:
National Association of Accountants, 1968), p. 12.

162N6rman P. Ream, "Information Retrieval and EDP in
the Year 2000," Management 2000 (Hamilton, New York: American
Foundation for Management Research, Inc., 1968), p. 83.

1631pid, p. 84.

1647b1d, pp. 83-84.
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faculty and community, through both
better plaqggng and delegation of
authority.

Drucker commented on the issue and identified some .
related considerations:\

The more the individual in organi-
zation grows as a person, the more can, the
organization accomplish the insight under-

_..1ying all our attention_to manager devel-

opment’ and- advanced manager education
today. But, conversely, the more the
organization grows in seriousness and
integrity, objectives and competence, the
more scope 1s there for the individual
to grow and develop as a person. This is-
a dynamic rather than a static relationship. ’
It is determined by a future state and
future purpose and focused on the growth
and development of both.

Noc organization comes close to having
this visior today. We are confused, preach
~-one-thing-and-do-ancther;-guess,—blunder,— oo
stultify. But even the most mismanagcd of
our new organization seeks for this

concept and gropes for this vision. . . . 166

State and Natipnal Sysatems

If the systems approach and its related techniques
prove to be valuéble ih.fhe aﬁminisééring,hcdhtroilihg, and
planning ¢’ colleges and universities, it may also be

applicable to state and federal level organizationms. In

16SJames Farmer, ég_Approaéh to Planning and Manage-
ment Systems Information (Los Angeles: California State
Colleges, Division of Analystic Studies, 1971), p. 6.

166 peter F. Drucker, Landmarks of Tomorrow (New York:
Harper and Row, Publishers, 1959), p. 109.
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fact it may be that the approach, and particularly some of
the technology, will become increasingly valuable when
applied to the larger and more complex operations.
A statement on the goals of WICHE Planning and Manage-
ment Systems program includcod:
These systems will be designed to
_benefit the entire range_of higher educa= ... ... .
tion or organizations including public
and private community colleges, four-year

institutions and universities as well as
local, state, regional and national agencie3.167

The WICHE Guidelines for Program Development emphasized
the need for "universality" in data collection not only for
interinstitutional comparisons but also " . . . that .they

may be used for review purposes at echelons above the campus

“163“ b s v e e e s mee e s s s

T leveln e

A WICHE program suited to state level use, which is
already in operation, is the Student Flow Model. A WICHE
description included the statement: "A state—leve; student
flow model will aid n predicting the distribution of

students to institutions within the state."169 ThevHigher

167 gen Lawrence, "The WiCHE Planning and Management
Systems Program: Its Nature, Scope, and Limitations."
(Presented to the Federal Interagency Group on Higher Educa-
tion Management Systems, January 12, 1971, p. A-l.
168 Ibid ’ po B"l.

169 144, p. 23.
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Education Facilities Manual (HEFM) of the United States
Office of Education is being revised to fit " . . . the
facilities elements within the framework of the Pcs"170 -

(Program Classification Structure).
A project which will be undertaken at some undis-

closed time in the future is the Statewide Planning Systems

SRy

This project covers a wide scope of
activities from development of tools which
aid in establishing goals and objectives
for higher education at the state level to
development of procedures which will aid in
investigating the sensitivity of institu-
tional programming to programs at the
state and national levels.

Particular attention will be devoted
to the integration of state and federal
processes with those which occur within the

.._institutionl’l

One WICHE project is solely for federal level use:

Higher Education National Indicators
Siivey (HENIS) -- This project is intended
to develop such things as lead lag indi-
cators for income and expenditures for
higher education (i.e. indicators which

~ will function much as _the consumer price
index functions for the economy as a whole).
The tools developed by such a project will
be designed to aid decision-makers at.the
national level in testing the feasibil-
ity of pursuing certain programs (i.e..
will it be economically feasible to under-
take certain programs?).

1701p4d, p. 21.
1711bid, p. 26.

1721p4d, p. 25.
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The development of information systems at this level
may have extensive implications for small, pfivate colleges.
As state and federal agencies move toward more specific.
attempts to economize in funds spent for puolic service
(especially education) they will be concerned with reducing

program duplication, output unit costs, cost/benefit analy—

‘sis, etc. Distinctive institutional viewpoints as well as

traditional programs and services of small private colleges
may get lost in the shuffle.. It may be that the best
defense will be for small colleges to keep close to these
developments and encourage model'construction that will
allow inout of factors particularly relevant to smaller

institutions. Otherwise real and implied controls, limita—

(tions, and exclusions could result ia such areas as direct

funding, loans and loan guarantees, student aid, and

accreditation.

£

108



95

SUMMARY

Small colleges are facing an increasingly difficult
era. Compounding the severe financial problems are inade-
quate planning and management processes. and techﬁiqueb,
and insufficient data upon which to base decisions. '

~ The sttemsy;pproach, a new viewpoint and set of
related techniques, may prove to be helpful. The approach
ie an attempt to apply general systems theory and‘related
techniques to higher education administration and planning.

Three basic elements are essential to a systems approach;
(1) concern with relevant detail, (2) concern with relation-
ships between elements and units of the system, and, (3) an
overview of the system and suprasystem that includes a
specification of goal and sequential steps toward that goal.

Systems related‘techniqu;c‘for administration and - -
planning include, PERT, CPM, PPBS, MIS, C/E, and simulation.

Sengitivity to plychologfcal, social and ?olitical
factors isiessential in the use of the approach énd these
techniques.

Current use of these techniques 1is limited and full
lilteml approaches are even more rare. Almost all use is

now confined to universities and large collsges.
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The systems approach appears to hold great potential
for assisting qolleges to make more efficient and effective
resource allocation decisions, 1mpiove communication,
increase participation in state and federal planning and
programs, and generally make better use of more productive

administrative theory and practice.
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CHAPTER THREE
CATALOG OF SYSTEMS MODELS, PROGRAMS,

AND SERVICES SUITABLE FOR SMALL COLLEGES

INTRODUCTION

In the second chapter a system was defined as a set
of interrelated units and components with a common goal. It
was also suggested that such a definition may be suitable to
describe an institution of higher education.

A logical extension of this notion is that the best
way to approach the stud;'of a college, whether for descrip-
tive or prescriptive purposes, is by assuming a systems
model as the basic structure -- a "systems approach."

This approach provides the opportunity for the researcher
or administrator to make use of a_ya;igty_pf resources
including: the concepts and language of systems theory,
insight from several disciplines on the functioning of systems,
the use of new systems related tools and techniques, an
approach which permits the synthesis of other theoretical
and practical concepts, and a perspective which tends to pre-
cipitate new insight and understanding of the dynamics,
structure and activity of colleges.

Various theorists, research groups, administrators,

data processing technicians, and seryice agencles haye

111




Pigure 1

CATEGORIZED SYSTEMS MODELS, PROGRAMS, AND SERVICES, SUITABLE FOR USE IN SMALL COLLEGES
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developed models and methods to make a systems approach
operational. The di@ersity of their products represents, i;
part, their definition of "systems," the specific purpose

or function they are trying to perform, their experience

and profeszional orientation, the degree of comprehensiveness
they are trying to achieve, the specific group or segment of
the institution they are trying to serve, and the extent of
the recources available to them for research and development.

The purpose of this chapter is to present a brief
summary of each systems approach which has been identified
as suitable for use in a small college.

It is not within the scope of this study to evalua;e
the effectiveness or efficiency of each approach. These
models have been selected bécause éhey claim to be,-appgar
to be, or have been demonstrated to be, suitable for use in

- small colleges.

The various approaches have been discovered through
the literature,‘personal contacts, and referrals by professors,
administrators, research and developm;nt personnel, and
individuals in the Office of Education in Washington, D.C.

Many other systems have been examined in the process
of the research but are not included here for a variety
of reasons: (1) the design was exclusively suitable for

universities; (2) the design was primarily for multicampus
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institutions; (3) the design was for state-vide systems;

(4) the design was primarily for universities and included
no elements helpful to small colleges that were not avail-
able in other systems; (5) the design was suitable f;; use
in only one unit of the total institutional system (students,
alumni, financial, registration, etc.); or,/(6)v£he approach
was only an isolated technique related to a systems approach
and available in more comprehensive models.

The categories into which the models, programs and
services have been separated indicate an attempt to represent
the t;iea of approaches that are available. The sixteen
models have been grouped into six categorieé (see Figure 1).
It is hoped that this categorization will help to clarify
general differences and major emphases, in addition to the
specific dif.. rences covered in the individual descriptions.
The categories into which the systems have been

separated are:

1. Management Information Systems for Oparations

These approaches emphasize data collection, maintenance,
and usage for daily transactions, execution, and control
(cash balances, student grades, payroll records, alumni'
records, etc.).

2. Management Information Systems for Planning

The data in these approaches are organized and used to
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satisfy a need for long-range planning and analysis of
basic polieies and éoal achievement (cost of programs and
activities, resource allocation and:analytical data).

3. Simulation These approaches emphasize, or permit,
computer simulation of the interrelationship of quantifiable
factors according to various changes in factors, policies and
environment, to create projections that can be used in the
‘ planning process.

4, Procedural (Process) Models These approaches

represent an attempt to use PERT-1like techniques to organize
and structure the flow or process of décisiQn—m;king and
planning to include all interested parties at appropriate
timeq, thereby assuring adequate input (hard data and psycho-
logical) and facilitating institutional development.

5. Comprehensive (Tailored) Approach The Nationai

Laboratory for Higher Education approach is the only program
identified that attempted first to define the specific needs
of the institution, and then use one or more of the several

different models or tools (products) which it has developed.

6. Exchange Service The College and University Systems

Exchange approach is a significant development and deserves
'listing.' It claims to serve as a clearinghouse, a source of

information, and a facilitator of systems applications.
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‘A chart (F.gure 2) has been prepared to summarize a
comparisoh of the various functions performed by the models,
programs, and services identified for use in small colleges.
The chart is also intended to express the overlap of functions

of the several approaches, even though they are categor-

ized according to emphases.
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MANAGEMENT “INFORMATION - SYSTEMS ‘FOR 'OPERATIONS

Information Network for Operations (INFO)

The INFO project which has been underway for several
years at Stanford University has produced the design and
partial implementation of a system entitled On<Line Adminis-

trative Information System (OASIS).

Sponsoring Agency and Funding The Director of INFO is

Michael }*. Roberts, and the Manager of the Advanced System
Development Group is John W. Gwynn. Stanfora University has
sponsored the project and the Ford Founda;ion has been the
primary source of funds. The address is: Project INFO,
Encina Hall, Room 30, Stanford University, Stanford, Cali-
fornia 94305.

Sources of Information - A visit was made to the project

office at Stanford (January 13, 1972) to interview Mr. Gwynn*

and see the center of operations. Literature resources

*When sources of information are referred to in this
abbreviated form, the full name and title is listed in
Appendix A along with the full name and location of the
organization with which each is associated. Full bibliogra-
phic references to literature referred to can be found in the
bibliography. The only exception to this is brief descrip-
tive brochures supplied by vendors. This format is used in
an attempt to make the catalog more readable to potential
systems users and yet document the authenticity of the search.
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included the OASIS Newsletter, the Project INFO: Progress

Repbrt (Fébruafy, 1971), éﬁd the OASIS Systeﬁvnéééribtioﬁ. _

Data were also collected at the OASIS presentation at the
System Forum in Denver (January 26-28, 1972).

Function OASIS is a management information system for
data related to operation gpd execution. Dr. Gwynn réported
that ultimately the model ﬁ;y incorporate  a planning func-
tion, but at ‘this point 1its purpose is to devélop and use an
integrated data base approach to déily opérations.

It is intended to supply department gnd program direc-
tors, as well as top level administrators, with the data
they need, compiled, analyzed and compared; in whatever
form they desire. The system is built on the aggregate of
files from various university offices and maintains access to
every plece of information regardless of location.

Terminals are installed in various offices (student
~ records, alumni records, personnel/payroll, and budget and
finance) and can be operated by nontechnical personnel.

The system can produce;reports that are "tailored" to
the department or adniﬁié;féiife requests, It also offers
Generalized Services by means of: (1) "Query" (unantici-
pated questions regarding information on file) and, (2) Ter-
minal Report Generation (reports may be requested at a
terminal, viewec on the cathode ray tube (T.V.) and printed

if desired).
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Implementation The system requires at least a medium
sized computer and rather ﬁigh coét rémote terminaivuﬁitﬁ.
It has been suggested that'amall college application would
probably be feasible financially through the use of a
regional consortium.

General Comments A special emphasis of the system 1is

its rather elaborate and complex security provision which
prevents unsanctioned and unintentional data base changes and
prohibits access to confidential information by unauthorized
personnel. Blucks at various levels and division can be
removed only by using appropriate codes.

Dr. Gwymn claims thét the system has been developed with
the intention of also being used outside of Stanford and
"localisms" have been avoided.

The newsletter and director emphasized that the Ford
Foundation 18 interested in expanding the use of 0ASIS to
other institutions. Some funds have been degignated by Ford
to assist in OASIS installation in other institutions, by
providing information and some limited consultant service.
The program is in the public domain and available to inter-
ested institutions on request.

Cost The specific cost of a small college installation
is not available due to lack of experience, but some factors

can be noted:
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1. The type of terminal used can be rented for
approximately $700 per month for each outlet desired;

2. Several additional people (including one or two
technical people —— programming and systems analysis)
would be a minimal requirement for operation;

3. Owmership of, rental of, or access to a médium

sized computer is necessary.

TOTAL

TOTAL is a proprietary computer software program which
a college can use to compile, store, and retrieve information

related to the operation of the institution.

Sponsoring Agency The program has been developed l;y,

and can be purchased from, CINCOM Systems, 2181 Victory

Parkway, Cincinnati, Ohio, 45206.

Sources of Informatifon In addition to personal corres-

pondence (February 17, 1972) and a telephone conversation
(April, 1972) with CINCOM's Mr. Ehrensberger, college and
university sales representative, several descriptive brochures
were helpful. A technical article in DATAPRO (December, 1971)
also provided information. Written and verbal presentations
at the Systems Forum in Denver (January, 24-26, 1972) by

Mr. Plourde regarding the use of TQTAL at Amherst College
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were the primary sources of data related to implementation
and cost,

Functions TOTAL is an integrated, data base manage-
ment information system that is concerned primarily with
daily operations, execution and control data. The data
could be designed to be NCHEMS compatible (See PMS/RRPM)
which would permit use of the NCHEMS planning program on
the same data base.

The data base can integrate information from such
diverse areas as students, alumni, giftg. accounting, peison—
nel, and physical plant. A feature of the computer program
is that every element in the data base can be related to
any, or all other elements regardless of the source of
original input. Administrators may, therefore, draw conclu-
slons regarding interrelationships.

Department files can also be maintained and security
preserved for traditiénal file usage. TOTAL permits the
data to be network structured; however, rather than hierar-
chical. Data can be changed, structure altered, and new
information linkages created as they appear to be helpful
for analytical purposes.

The program interfaces with several computer languages
and 1s vendor independent; i.e., can be operated on equipment

produced by several different manufacturers.
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Implementation CINCOM reports that eight or nine

educational institutions (including Amherst, bePauw, and Bowl-
.ing Green Colleges) are current;y using the program in
addition to almost 200 indusé;ial and commercial users.
Start-up time will vary, depending on the organization
and accessibility of data and the extent to which iﬁformation
is already computerized. Anywhere from a few days to nine
months may be necessary to implement the system. Until
CINCOM develops a report capability, additional time will
also be needed to write a program for this purpose.
Cost The purchase price for the basic computer
program is $22,500 to purchase, or $750 to rent monthly.
Several technical people would probably be needed to operate

the system, including analysts and programmers.

General Comments The TOTAL program, at this time, does

not. yet include an on-line capability (immediate, two-way
interaction between computer and user). The developers
suggest that it will be available soon. Reporting capabili-
ties also are not yet built into the model, but must be
developed independently; however, CINCOM claims to be

working on this.

Administrative Information Distribution System (AIDS)

This management information system was develdped and

implemented at Portland State University, Portland, Oregon,
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with assistance from the management consultant firm of
Cresap, McCormick, and Paget. Arthur B. Kayser, Jr. was
the Director of Systems Development at the time and is now

with the University of Oregon, also at Portland.

Sources of Information The system was described and

recommended to the author by Mr. Morrison of St. Anselm's Col-
leFe. The paper which Mr. Kayser ?resented at a seminar at St.
Anselm'q (August 5, 1969) was made available by Mr. Morrison
and was the prime resource. Mr. Allison of Portland State
ﬁniversitf Systéms Serﬁicéé was also helpful iﬁ a tglephone
conversation (March 22, 1972) in describing its use.

Purgosg‘ It was the intent of the approach to develop a
system that woﬁld make use of three particular management
principles: |

1. Management by Exception - the purpose of AIDS is
to establish good routine planning and operating procedures,
which afé“only periodicallybreviewed, thereby releasing
administrative time for extraordinary matters and long-range
planning. |

2. Management by Objective - the identification of
objectives and periodic review of progress toward them.

3. Management by Perception - access by all levels
of management to all relevant current and historical data.

The system was designed to be simple, manual,'modular,

and evolutionary.
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Functien AIDS is a managemeet information system that
is intended to provide data for planning, decision-making
and control. Mr. Kayser pointed out that the data base is
composed of information related to "critical information
elements.” It includes relevant data on students, finances,
faculty, personnel; and fecilities. |

The Data Base Information System eaintains and generates
quantifiable information and generates reports.

The approach alsolincludes a Management Communication
System to facilitate direct and indirect communication of
both quantifiable, and nonquantifiable informatieﬁ to all
management personnel.

The specified procedures encourage regular evaluation

of the system by supplying each administrator with a form for

‘evaluating effectiveness and recommending alterations.

The sequential steps to be followed in the development
and implementation of AIDS are also outlined in Mr. Kayser's
paper.

Implementation AIDS is'a manual operation. It does

not require a computerized data base, nor does it depend on
electronic techno;ogy. Its developers claim that it can be
quickly implemented and easily maintained &id modified.

The system is modular. New segments can be developed

and added later, or areas can be isolated for modification.
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Mr. Kayser reports that manuals have been developed
for each administrator who specifies his reporting responsi-

bility and procedures. Ce—

It is also claimed that the syste; can be maintained
and operated by clerical personnel. The suggestion is made
that a secretary or clerk in each unit be assigned the
responsibility for reporting and receiving information.

General Comments AIDS, in essence, as its name

suggests, merely facilitates the distribution of useful
information. Its value is that administrators are stimulated
to determine what their specific information requirements
are and to use the data in decision-making, planning and
control. Administrators are,"hopefully, encouraged to develop
new management skills th;pﬁgh the amount and quality of infor-
mation available. o

Cost No specific information has been reported but
the developers claim that it can be quickly implemented, does
not rely on expensive equipment or hiéhi& paid technical

specialists and, therefore, can be implemented with a

minimum expenditure of time, money, space, and personnel,
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MARK IV File Management System

MARK IV is a general purpose software product (computér
program or system), suitable for use in colleges and univer-

sities,

Sponsor It has been developed by..and is ﬁarketed and
supported as a proprietary product of Informatics/Software
Producfs Company, 21050 Vanowen Street, Canoga Park, Cali-
fofnia 91303. They also have sales officeé in Los Angeles,
Chicago, New York, Washington, D.C., Man'd Switzerland.

Sources gg.Informatidn Correspondence with the national

sales manager of Informatics, Inc., Mr. Felderman (february 24,
1972), providéd the basic data. Several descriptive brochures
and a User's Digest were valuable resources for descriptions
of tﬁe functions of the system and the o;ganizatibﬁs using
it. The ﬁresentation by Mr. Marshall (University of Water-
loo, Ontario) at the Systems Forum in Denver (January 26-28,
1972) was hélpful id'l!termining factors related to cast
and implementﬁtion.

Functions Mr. Felderman &escribes the MARK IV systenm
as facilitating file creation, file definition, file main-
tenance, file reading, scamning, and selection of data item
extraction. The brochures cléim that it computes and

summarizes data, arranges and sorts outputs, formats reports
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according to various specifications, and prints repdrts-in
many forms (standatrd computer paper, 3X5 cards, labéls, etc.,

and on preprinted forms such as paychecks, invoices, jour-
nals, etc.).

The developers claim that education applications
include student record files, central stores (inventory),
"alumni records, faculty file, payroll, accounts'pafable,

‘ project management, registration, class scheduling, and

library.

1t permits many of the usual processing tasks to be
performed automatically. Common functions can be precoded
and stored on the MARK IV library for recall when required.

Informatics claims that it is particularly well suited
for ad hoc requests for data. Reports can be created
directly from specifications, thus eliminating special
programming. |

The system is considered by its developers ﬁo be in
evolution, and it was reported by Mr. Marshall that new
features are plaﬁﬁéd. On-line capability, for immediate
interaction between the user-and the machine is supposed té
be scheduled fér availability by July, 1972. A feature for
reducing computer time is also planned for release at that

time.

Implémentétion The system is designed to opefate on

IBM System/360, or 370 and Univac Series 70 computers, under
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either the standard Disk Operating System (DOS), Operating
System (0S), or Tape-Disk Operating System (TDOS).‘ Infor-
matics suppdr; of MARK IV’inclgdes installatioh, training of
peraonnel,,techuical<consultation, and. continuing maintenance;é

Mr. Marshall reports substantial savings at wﬁéérloo,
in time and money, by using MARK IV in ﬁléce of”brogram
writing for each new activity.

The developers claim that the éystemAis.siﬁple enough
to permit nontechnical personnel (suéh as admihiétra;ors and
secretaries) to learn about, and use; most of MARk-IV's
capabilifies within a few hours. A few days of instruction
permits experienced data processing personnel to utilize
the systeﬁ fully. -

Reference, Operations, and Special Features manuals are
available. A Monthly newsletter is also published to aséist
owners of MARK IV. A group of users ("Thg v League"j also
meets twice yearly to compare experiences and share new

uses. These meetings are open to nomuser observers on request.

General Comments The vendors report that there are
currently 450 installations of MARK IV throughout the world
of which about 20 ar; in larger colleges and universities,
but apparently no sm#ll colleges are now using the system.

It should be noted that MARK IV is not a data based

managemeht information system such as AIDS or INFO/OASIS.
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It is hot a.structure fdf daﬁa cbllegtion ﬁﬁd ﬁaintengnce,
but a computer program for using,'ﬁaintaining, and developing
current data files. It appears to be best suited- to insti-
tutions which already have a substanﬁial data processiﬁg "
operation and desire improved access to, and analysis of, the
information they have. w . |
Cost Mr. Marshall reported that the priée of the

basic system 18 currently about $12,000 for educational

institutions. Additional charges are made for on-site train-

el

ing ($1,250) and special operating features of the systém.

As noted aboﬁe,;tﬁe system is best suited to an |
institution with an EDP department. This implies several
technical and nbntechnical people. MARK IV also requires a
rather large computer, at least 32K. The cost factors inher-

ent in these considerations must be taken into account.

National Center for Higher Education Management Systems
(NCHEMS)

.

NCHEMS was formerly the Planning and Management Systems
(PMS) Program of the Western Interstate Commission fér'
Higher Education. The director is Dr. Bemn Lawrence,

Office Drawer P, Boulder, Colorado 80302.' The center is
concerned not oﬁiy with institutional systems, but also with

state and federal educational systems.
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Sources of Information The very elaborate, de:ailed,

and voiuminous technical reports of NCHEMS wete an important

source of information. These include the Data Element

-Dictionaries, Program Classification Structure, The Resource -

Requirements Prediction Model I, Comgatible Management

Information Systems, and the Higher Education Facilities

Plamning and Management Mznuals. Publications such as Why

Plannigg,.Programming, Budgeting Systems for Higher Educa-

tion were also helpful as well as papers by NCHEMS staff,
such as Dr. Lawrence's presentation to the Federal inter-
agency Group on Higher Education Management Systems (January
12, 1971). i

In addition, the researcher participated in the first
Tagsk Force meeting of the Small College Demonstration
Préject (SCDP), in Boulder (June 8, 1971), gnd had seve;al
personal and telephone conversations with Dr. Minter, the
Senior Staff Associate, that were extremely valuable in
understanding the system and its use.

Funding The Office of Education of the Federal
Department of Health, Education and Welfare has been the
primary source of finances for re;earch and development.

Functions The basis of the NCHEMS program is a

comprehensive taxonomy of all data elements (Data Element
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////iia/
Dictionaries) related to cost analysis and ?iggning-in

colleges and universities. These bag;graﬁa detailed elements

3

are organized by category fptudggfs, facilities, faculty,
etc.) and by level (program, subprogram, program sector,
etc.), by means of the ?rogram Classification Structure (PCS).

An obvious result of this approach is thé opportun-
ity it providéé for interinstitutional comparison of
identical categories and elements. Cost comparisons can
be made by program, course, major, degrees granted, ccc.

An approach'of this sort is of obvious interest to state
and federal agencies. The Higher Education General Infor-
mation Survey (HEGIS), the Higher Education National
Indicators Survey (HENIS), and the Statewide Planning and
Management Systems (SWPMS) projects of NCHEHS reflect this
interest. Important implications of these projects to
small colleges were discussed in Chapter 1I.

Dr. Minter reports that the Small College D;ﬁbnstra—
tion Project (SCDP) is still seeking funding. It will be an
attempt to field test in small rolleges, and adapt where
necessary the NCHEMS approach, model, and technology that
is now being used in larger institutions.

The specific products which are expected to be suit~

able to some extent at least, include:
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1. Data Element Dictionaries (DED)
a. Student Related Elements
b. Staff Related Elements
¢. Facilities Related Elements
d. Course Related Elements
‘e. ‘Finance Related Elements
2, frogram Classification Structure (PCS) (probably
will be truncated to suit the less complex small college
environment)
3. Resource Requirements Prediction Model (RRPM)
4. Student Flow Model (SFM) (may have to be revised)
5. Faculty Activity Analysis (FAA) (may not be
suitaﬁle)
6. Cost Finding Principles (CFP) (may not be fully
suifable but will aid in identifying components)
7. Personnel Classification Manual (PCM)
8; Space Analysis Manual (SAM) (suitable, but

perhaps not as valuable for small colleges).

The functions performed by the total system include:
1. Interinstitution c&mparisons through use of DED
taxonomy and éCé; f
2. Simulation througﬁ RRPM - evaluating current

operations and ten year projections and testing the impli-
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cation of short-range budget and policy decisions and
changés in environment;

3. Predicting student enrollment - by department and
major as well as totals (SFM);

4. Analysis of faculty activity with regard to various
programs - specific allocation data (FAA);

5. Procedqres for allqcating ali costs to specific
programs -{CFP);

6. Classification an:. analysis of space within the
institution (SAM);

7. Compatabiliiy with future NCHEMS products such as
the Input-Output Indicator% (I-0) which will relate output

measures to programs, activities, and cost.

Implementatir - “r. Huff, Director of Training and

Implementation, claims that the program requires access to
a computé%. This may be accomplished through a rembte
terminal, however. It was the consehsué of the SCDP )
Task Force that the time,necessaryAto collect the detai}ed
data required and)or translaté it into thé NCHEMS taxonomy
can be very extended and, therefore, the procedure becomes

quite expensive.

Gerieral Comments A special emphasis of the NCHEMS

approach is an excellent training program. Courses are suited
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to personnel from various levels.

The éCDP Task Force emphasized that no school can
consider the NCHEMS system unless it is prepared to meet
the following minimum criteria:

1. A compatible data base and program structure;

2. A functioning information data‘base in at least
accounting, payroll, studeﬁt enrollment, and facilities;

3. Computer access.

Cost The actual cost of implementation and initial
year of operation will, of course, vary with each institution
depending on the state of the data base, new personnel needed
to translate the data and supervise the program, etc.
Estimates made by college representatives and NCHEMS staff
ranged from approximately $20,000 to $40,000 for partici-
pation in the SCDP. It should be noted, however, that these
institutions were selected because they already had technical
personnel on campus, the necessary hardware (or, in one case,
access to it), and a relatively sophisticated data system
in operation in several areas. It may cost more than twice
that which is estimated if these conditions must also be
developed,

It should also be noted that their figure includes no
charge for consultant 8 fees and training _programs run by
NCHEMS personncl ﬂ;;auae the SCDP is actually a field test

and a demonstration of the center.

137



4
122

Comprehensive Analytical Methods for Planning in University
Systems (CAMPUS)

A The CAMPUS model has gone through several stages of
modification since its development in 1965. Of special
interest to small colleges is the implementation of the
CAMPUS/CONNECT system at Wheaton College in Norton, Massa-
chusetts, and the Thomas‘ﬁbre College installation for
institutions having a computer.

Sources of Information Dr. Whithead, of the Political

Science Department of Temple University, provided the first
substantial data on the CAMPUS system. Correspondence with
Drs. Judy and Levine (January 27, 1972 and February 16, 1972,
respectively) at Toronto provided further information.
Dr. Levine supplied several monographs and reports related to
the use of the model, the descriptions of several installa-
tions, and a bibliography of SRG documents. Data related to
implementation.;ire also received from Dr. Caffrey of the SRG
Washington office (November 2, 1971) through Dr. Voskuyl of
the Council for the Advancement of Small Colleges.

The presentation at the Denver Systems Forum (January
26-28, 1972) on the CAMPUS installation at Wheaton College
(Massachusetts) by Dean Kenworthy furnished firsthand data

related to the use of the ‘system~in a—-small college,—Mr.——

Carnell and Mr. Lombus of Thomas More College both shared
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very helpful information over the telephone (April 21,

1972) on the CAMPUS implementation at their institution.
Personal conversation with Dr, Lgvine at the Denver

Systems Forum also provided insight into the system and its

use.

Sponsoring Agency and Principal Researchers The
original model and application were developed by the Systems
Research Group (SRG) in Toronto and the Institute for Quanti-
tative Analysis of Social and Economic Policy at the Univer-
sity of Toronto. Their efforts represénted one of the earliest
attempts to design a computer based system for planning in
institutions of higher education. Richard W. Judy and Jack
B. Levine have been the principal dévelopers. The CAMPUS
program is currently being operated by the Systems Research
Group, 252 Bloor Street West, Toronto 5, Ontario, Canada,
which Jack Levine is now associated with.

Funding Seven different public agencies and private
foundations have participated in the development process.

In addition, the ESSO Education Foundation provided funds
. to SRG and Wheaton College (Massachusetts) to work together
on the adaptation of the model to a small, private college.

Functions CAMPUS is an integrated, data based,

planning system.,  The data are organized according to the

NCHEMS Program Classification Structure which makes the

system quite complex, and, of course, NCHEMS compatible.

Q 3 ].535)
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The input includes data on progranms, qtudents, staff, space,
equipment and finances.

Dean Kenworthy réported that one of the reasons CAMPUS

 was selected for use at Wheaton was that the approach
includes procédures to be followed by administrators and
faculty in order that input such as "approved decisions" and
"approved future plans" can be ihcorporated into the model.
One aspect of these procedures is the development'and imple-
mentation of a program budget to assist in assessment of
output and analysis of specific resources expended fér each
of the various activities and programs.

A computer simulation function is also incorporated
into the system. It can be used to generate multiyear,
annual, or semester (term) reports of past, current or
future years. The reports can be either general or detailed.
A feature of the CAMPUS simulation is that the_mathematical
relationship of the variables can be determined by the user.

Implementation The CAMPUS/CONNECT system at Wheaton

is operated through a remote on-campus terminal to an
IBM 360/67 computer at Brown University. Dean Kenworthy
reported that it -took about eighteen months to get the sys-

tem operating at Wheaton. Shorter start-up periods may be

-—.——expected_in._subsequent.installations but the time will

undoubtedly vary according to such things as the availa-

bility of data and/or the organization of existing data systems.
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The program requires one full-time person to main-
taiu the data base and operate the simulation model.
| Mr. Carnell reported that the Thomas More installa-
tion took only about three months to get into operation.
The difference in time was probably due to the availabil-
ity of in-house technical personnel and the suitability of
the college data base for application to the CAMPUS model.

(See Chapter Four)

General Comments Reports on the Wheaton application

have emphasized the stimulation of faculty and department
head participation in decision-making. The procedural
aspects of the system also specify that various types
of decisions be routed through channels permittin; parti-
cipation of the people who should be involved.

Training and orientation programs, of short duration,
are run on a small group basis to make participation as
meaningful as possible,

Cost See Chapter IV.

Resource Allocation Study

This planning and operation system is not yet fully

T {n operation, but It appears to bé promising for Tsmall™
college use. A report is due in 1nte‘spring or summer of

1972,
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Sources of Information The existence of the system

was first noted and general information describing it was

derived from Dr. Casasco's work on Planning Techniques for

University Management. An inquiry to Dr, William G.

Bowen (a designer of the system and now Provost ;f Princeton)
was referred to Dr. Davis, Assistant to the Provost for
Resource Planning who was of great assistance over the
telephone (February 8, 1972) and dufing a personal conversa-
tion in his office (March 15, 1972). Thé\"Report of the
Priorities Committee to the President' provided insight

into the operation of the system.

Sponsor The syste¢n 1is being developed by the Admin-
istrative Data Processing Services Group at Princeton
University, along with the Budget Director, and'under the
general direction of Provost William G. Bowen. The Ford
Foundation has also participated in the project.

Functions The model is an information system suitable

for geéneral recordkeeping as well as for comparing conse-
quences of alternative policy decisions.

Dr. Davis reported that the traditional budget process
of listing current budget allocations next to budget

requests 1s automated for rapid analysis and comparison.

Schedﬁiing of space and time 1s also considered, and
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evaluation of teaching and teaching methods is included

in the input according to the design outlined by Casasco.
Alternatives are considered and priorities.deter-

mined By éuPiidiities Cdmhittéevﬁadé up of fgéﬁlty, students,

administration, and nonfaculty staff. Through this

process budget decisions are centralized on the basis of

program priorities. Both long-range and annual budgets are

planned.

, .
General Comments Dr. Davis indicated that the program

budget aspect of the system, and some other facets are
still not fully developed.

The processes of budget development and priority
establishment appear to contain elements particularly appli-
cable to smaii colleges such as broad staff participation
in resource allocations decisions, computer use dependent
on facilities available, and modular implementation.

Implementation The program would probably require one

full-time person as process coordinator, data collector and
facilitator.

Computer use could vary with the complexity of the
institution and the sophistication of its data base. It is

conceivable that the model could be implemented without

--————computer-access; o e -
A program of this type requires strong support by the
chief administrator and other personnel traditionally res-

sponsible for budget development and control.
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SIMULATION SYSTEMS

Computer Assisted Planning for Small Colleges (CAP:SC)

The model is entitled SEARCH, System for Evaluating
Alternative Resource Commitments in Higher Education, but
the project title and acronym CAP:SC are often used to

identify this system approach to planning.

Sources of Information The initial contact with Peat,

Marwick and Mitchell & Co. (PMM) was with Mr. Locacio
(October 15, 1972) in the PMM office in New York. After
study of the manual and rélated reports and monographs,
another session was held in New York with Drs. Struve and
Nelson of PMM (ﬂarch 23, 1972). Dr. Voskuyl and Mr. Witter
of the Council for the Advancement of Small Colleges also
participa ed in this conference to discuss expanded small
coilege use of the system.
The .escription of the use of CAP:SC at Franklin

' Cola g vy the Vice President for Academic Affairs, Dr.
Richard M. Park at the DenQer Systems Forum (January 26-
28, 1972) provided data related to implementation.
Mr. Do;ier of Macalester College was also helpful (tele-

------phone -conversation;-March-29,-1972)—4in-providing-specific---— -

information on the application of CAP:SC at his college.
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Developers and Sponsors George F. Keane and James N.
Daniel, Jr., then of Peat, Marwick, Mitchell and Co., 345
Park Avenue, New York, Ne; York, originally developed the

v“ﬁAAei7;6¥”én-éight college coﬁs;;tiﬁm.-“Aééroximééeif bne
half of the development cost was provided by the Educational
Facilities Laboratory, the ESSO Education Foundation, the
Kettering Foundation and the Standard 0il of Indiana
Foundation. The eight colleges shared the remaining cost.

Function The modei as described in the manual, assumes
that a college is an interactive system. It has as a base
a mathematical simulation model that permits the use of the
computer in exploring the results or implications of alter-
native policy decisions or changes in the environment. The
statistics on students, programs, faculty, facilities, and
finances for the current (or any) year are used as a basis
from which to project statistics by yearly intervals for up
to ten years. One or more of the variables, policies, and
stated factors may be held constant, or changed, in order
to simulate the effect on the projections creaﬁed.

Drs. Struve aﬁd Nelson claim the model is flexible
enough to permit use by schools of various sizes and

characteristics. The amount of detail fed into the model

can be varied according to the needs of the institutionm.
The manual specifies that projection reports can be

designed to suit the interests of the people participating
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in the planning process and can, of course, include projec-
tions for enrollment, programs, facilities, personnel,
finances, etc.

wiébleﬁéﬁféfibn The déﬁeioﬁeré-pointédAbut that the model

has been designed primarily for use on large computers on a
time sharing basis. It is intended to be used with rented,
on-campus remote terminals. The purpose is to provide the
capability of the large computer with the relutively low rental
fee and convenience of a remote tefminal. The program also
can be run in a batch processing mode at a computer center,

and the report is then carried to the college.

General Comments The vendors emphasize that an important

aspect of this system is that SEARCH can be used directly by
an administrator or planner without computer personnel acting
in an intermediary capacity.

Those participating in the March 23, 1272 meeting,
referred to above, concluded that it 1s pucsible that colleges
that have participated in the CASC/NACUBO pianning programs
may find implementation nf the program to pe simplified
(See Chapter 1V).

Small College HEE This is one of the i  «v ‘eus
actually designed for small colleges and tha‘ nzasg s Liisi. ry

T - of*uae*in“'ml:ler*inst:if.utions T e e ToT e
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Relative Cost The actual cost of implementation will

ﬁa;y according to the detail desired in the simulation and,
'"f;moref;ﬁﬁEfEEﬁﬁﬁj;fﬁﬁ?ﬁ?Yé}1abiiity of this data. The actual

computer prograﬁ is in the public domain an& only the cost
of reproduction can be charged for manuals. Consultant
fees are charged by PMM for installing the progr#ﬁ. /

Hardware costs are low: (1) fees for Actual time
connected to the computer and charges by the second while
running a simulation; (25 5 monthly rental fee for the
remote terminal; an&, (3) a storage fee for the data held in
the computer.

A more detailed study regarding implementation and cost

is reported in Chapter IV.

Higher Education Long-Range Planning/Planning Translator
(HELP/PLANTRAN)

The first segment of the name (HELP) is intended to
indicate the type of program or service provided by this
approach. The second segment (PLANTRAN) is the title
given to the computer program which "translates'" the raw

data into reports thai are useful for planning.

—eoe._Developer..and _Sponsor. _The_ HELP/PLANTRAN system._

development was sponsored by the Midwest Research Institute,

425 Volker Boulevard, Kansas City, Missouri 64110. The
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Econoyics gnd Management Science Division of MRI prodgced
Lhis approach at the request of the.Kansas City Regiogéf"
Council of Higher Education (KCRCHE). Mr. Salmon reports

that it ié now in operatién in mos; ;é the féﬁréééanKCRCHé 7
schools, which range in size and complexity from the
University of Missouri at Kansas City with thousands of
gstudents to the Kansas City Art Institute with énly a few

hundred students,

Sources of Information A personal visit was made to

the Midﬁest Research Institute (June 9, 1971) to discuss
small college use of the system with Mr. Salmon and to
view the system in actual operation. Several descriptive
brochures and the manual provided helpful material.
The Sutterfield article in College and University Business
(March, 1971) and some other journal articles also con-
tained useful information for this report. Cprrespondence
with Mr. Salmon (November 11, 1971) provided additional
data regarding current small college use of the system.
Function The HELP/PLANTRAN program includes the
methodology ard consultant service to work with the admin-—
istrators of an institution to determine the important

elements involved in planning for their institution and the

"mathematical Telaticnships betweenthese -componerits:—These. -

data are then fed into the computer. The product or report
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is a computer printout of the logical consequences (for

each yeér of a ten year period) of the assumptions, factors,

and stated variables fed into the program. The composition

and magni;ude of any, or all, of the input data can, of
course, be changed and the consequences will be simulated
by the computer.

The developers emphasize the fact that there is no
actual model in the HELP/PLANTRAN approach (it being only
a technique and service for developing an institutional
médel), thus permitting maximum flexibility.

Mr. Salmon claims that the assumptions and variables

liave ranged in number, in various applications, from forty

to over two hundred, and have included such items as tuition

charges, number of students, faculty-student ratio, endow-
ment income, salaries, space utilization, etc.

Generazl Comments A unique facet of HELP/PLANTRAN is

that it is not a model, but only a technique and service
for developing and implementing a simulation model. The
advantage of this approach is maximum flexibility which
makes it more appealing to institutions with diétinctively
different structures, programs, and elements important to

their planning. The weakness of this approach is that the

elements and equations of the model are only as good as the

consultants and administrat&rs ﬁéke‘théﬁ and do not
necessarily reflect the sophistication of models produced by

research and development centers.
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Mr. Salmon pointed out that the actual administrative
participation in model development does tend to produce
greater confidence in its functions aand products. This
dynamic 1s highly valued by some observers.

Img;eméntation The vendors claim that procedures

related to initial implementation are quite brief. Assum-
ing some availability of data from the current year of
operation, the program could be running simulations within

a few days. The simulations could then be run by adminis-
trators, in their offices, on remote terminal(s) without

the intervention of technical personnel. MRI providés(con4
sultants to assist in the development of the model. Training
sessions are”;;ailable to orient personnel to the service.

Relative Cost The cost of the computer program and

enough consultant time to get the simulations running is
$7,500. The only other cost would be for remote terminal

rental and time rented on a large central computer facility.

Cost EstimatiomModel (CEM)

This simulation system was originally designed by
the National Center for Higher Education Management Systems
(NCHEMS) as a computerized training version of their
Resource Requirements Prediction Model (RRPM). (See

-

déécribtion“of—fuii NCﬁEﬁS.ﬁ;oéfém”élsewhere in this study.)
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Dr. Robert A. Huff is Director of the Training and
Implementation Unit of NCHEMS. The address is Post

Office Drawer P, Boulder, Colorado 80302.

Sources of Information This model was first noted at

the Systems Forum in Denver (January 26-28, 1972) where
Colby Springer and David Benson of San Fernando Valley State
College discussed its use at their institution. Personal
conversation with Mr. Markovich (January 27, 1972) regard-
ing the implementation of CEM at Azuza Pacific College was
also helpful. Dr. Minter of NCHEMS provided in}ormation

in a telephone conversation (February 9, 1972) and Dr. Young
provided additionai information in a letter (February 9,
1972).

Functions The NCHEMS people claim.it is possible to
use the model to organize and present data related to the
management and planning functions of a college. The model
can then be used aé a simulation tool for planning. It is
suitable for developing unit costs for instruction, creat-
ing five-year budget projections, testing the result of
possible changes in enrollment upon other areas, determining
the use of department resources by nonmajors, and simu-
lating the consequences of alternative academic policies.
They point out that questions that can be investigated
include, admissions, policies, enrollment, restrictiomns,

teaching loads, class size, and faculty rank distributions.
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Implementation Dr. YoungAwrote that the CEM has been
used exfensively in the NCHEMS training seminars throughoﬁt
the country“during 1971. Many administratérs who have become

familiar with it have actually implemented it on their cam-
puses to give assistance in the process of planning.

NCHEMS personnel have participated in various imple-
mentations. Dr. Young also claims that a sﬁall college
application can be expected to take approximately fbﬁr‘man+ '
days from the beginning of data collection to the comple;ion
of validated test runs. This assumes a moderate sized data
base that is not necessarily completely computer oriented.

Cost The system requires computer access. Computer
time cost would probably be only a fewvhdhdéed dollars. The
only other cost is for data collection and organization and

consultation fees if they prove to be necessary.

TEMPLAN

This system has been developed to assist the Temple

University administration in planning and budget preparation.

Developer and Sponsor Dr. Fred L. Nicolai, Assistant

Vice President for Administration at Temple University,
Philédelphia, Pennsylvania 19122, developed the model in
conjunction with some of the data processing specialists on
campus and with programming consultant help from outside

the university.

?
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Sources of Information Two separate personal conver-

sations with Dr. Nicolai (September 27, 1971, and March 24,
1972) provided the information for this report. The struc-
ture and operation of the model were discussed and the results
of several computer simulations were reviewed.

Function The system is a relatively simple model
suitable for simulating the annual fncremental effect of
trends and hypothesized {"what 1f") conditions and policies.

Dr. Nicolai reported :hat information needed for
administrative decision-making was kept in various forms and
at several centers on campus. This siﬁuation had developed
through the years as the several deﬁartments and serviceé
collected and used information related to their activity.
Four categories of data were drawn from these and are
incorporated into the model: (1) enrollment; (2) faculty;
(3) income; (4} expenditures. These categoried are sub-
divided according to traditional budget categories.

Dr. Nicolai pointed out that the system can function in
two ways. (1) It can project, for a given number of years,
changes in any or all of the four categories according to
current or simulated conditions (e.g., increase enrollment
at 5 percent per year). (2) A goal condition (e.g., a balanced
budget by increasing tuition) for some specific year in the
future can be projected backward in an incremental manner
to indicate the effect it will have on each category for

each intervening year.
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The model can be expanded by adding categories and/or

subcategories.

General Comments Dr. Nicolai indicated that a special
emphasis in theAdeveloémént bf the systéﬁ w;s‘go mﬁké iﬁ-an
analytical tool that could be used by people outside of
central administration. The deans of the various colleges
of the university were a focal point. By attempting to create
a balance between simplicity and comprehensiveness, it is
expected to be more broadly accepted.

It also appears to be well suited to an institution
that does not have a sophisticated management information
Systeu:in operation. A data Base adequate for implementation
probably could be developed from traditional reports with a

minimum of time and effort.

Implementation The model requires access to a large”

computer. This could be achieved by means of a remote
terminal on campus connected to a compﬁter center. A reader-
printer facility probably would be most useful. It permits
testing of alternatives and then requesting a print of
selected alternatives or combination(s) of alternmatives.
According to Dr. Nicolai, the use of a computer
generated histogram is also being developed to create
repérts that can be more easily understood and interpreted.
The system has not been implemented on a small college

campus as of February, 1972, but it appears to be suitable
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for this type of use and Dr. Nicolail reports that some

thought has been given to application in other institu-

tions.

Cost Simulation Model/Reduced Input Model (CSM/RIM)

The compléx cost simulation model being developed at
the University of Miami has a distinctive féatﬁre which
they entitled Reduced Input Academic Model (RIM). Further
information is available from Matt W. Steele, Associate

Director, Institutional Research, University of Miami.

Sources of Information The system was originally

identified in Casasco's Planning Techniques for University

Management. Correspondence from Dr. Steele (January 17,
1972) and a paper by him presented to the Florida Stateﬁide
Invitational Conference on Institutional Rgsearch (June124,
1971) provided the data for this report.

Function The ultimate purﬁose of the model is to
describe the interrelationships between variables that
determine income and expenditures. fhe intention is to
develop the model to include déta from the’following areas:

Academic

Administration

Nonacademic Income Producing Areas

Capital Expenditures
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Reseaxch
Maintenance
- Dr. Steele réports that the only section that is
currently éperationai is the academic area.

The designers wanted a comprehensive model paralleling
the RRPM of NCHEMS/WICHE and CAMPUS of the Systems Research
Group. They claim to have incorporated in the model such
factors as total enrollment, attrition, admissions, enroll-
ment'by course, course crossover (courses outside major
field), course level, facultf members and expense, teaching
loads, support staff, and nonacademic expense. From such
a base it is possible to project entire institutional budgets
under a large number of simulated conditions.

According to Dr. Steele the enormous.task of collecting
and organizing data element input stimulated the developers
to seek a shorter method. They found they could use as a
data base the actual statistics of registration taken from
course cards that contained such information as the student's
major, course, department, etc. From this they were able to
develop a student enrollment mix, or induce& course load
matrix, similar to NCHEMS and CAMPUS. A computer program
was developed which could simulate changes in the data by
altering the number of students in various levels of each

program. This makes it possible to quickly determine what
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effect any alteration in the number of studen%% majoring in
various departments will have on the actual number of"éburée
enrollments in each and every course in the.institution.. ... ..
Dr. Steele claims that several_édditional features are
being developed. They include subroutines tq generate: -
1. Tuition income figures for any simulated head count;

2, Amount (in square feet) and type of space needed

for instruction;

3. Personnel needs in faculty, staff,'and nonacademic

areas. ST

Implementation Contrary to =xpectations, Dr. Steele

reports that the computer time for simulation runs has not
been excessive'(five minutes on an IBM 370-155).

The model is now being used at the University of Miami
by their Commission on Academic Goals and by administrators
who are using it-to project enrollment by course for a number
of possible stiident mixes.

The developers assert that the model and methodology
are suitable for institutions of varying sizes and complexity.

It appears that the reduced input aspect of the system
might be a significant feature of simulation model implemen-
tation for'a small college.

General Comments Dr. Steele noted that a limitation of

the RIM approach is that all projections are based on the
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assumption that there will be no substantial change in course
requirements for students in the various majors. They plan

to develop a method, however, for changing the input data to

reflect these changes, as well as program and course drops
and adds.

+

Cost This approach might prove to be quite inexpensive
if an institution has its registration data in a format com-
patible to the RIM-aégfbéch.

Dr. Steele reported that the average computer cost to
run a simulation, after thé program was installed, was fifteen

tB twenty dollars.
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PROCEDURAL (PROCESS) MODELS

-'PlanniﬁggBudgetiggfand Accounting (NACUBO-System) -~ - -- - - - -

Thisﬂﬁrccedural process of planning and budget develop-
ment and control was developed by Peat, Marwick, Mitchell and
Co. under the direction of Howard University and Southern '
University and funded by the Ford Foundation.

The system is part of a manual developed to fulfill
procedural needs identified in a 1967 study of predominantly
Negro institutions. Tﬁe National Association of College and
University Business Officers (NACUBO) sponsored the 1967
study, and it was funded by the ESSO Education Foundation.

Rights to the system have been given to NACUBO to

expedite its implementation.

Sources of Information The PBA Manual was the primary

source for data related to the system's description and
operation. Additional information about the system was
provided through consultation with Mr. D.F. Finn, Executive
Vice President of NACUBO (September 10, 1971). Specific
information regarding implementation and cost was derived

from the presentation at the Systems Forum in Denver (Janu-
ary 26-28, 1972) by Mr. Marvin Wrolstad regarding their exper-
ience with the system at Lawrence University. Mr. Dozier also

provided material during a teléphone conversation (March 29,

159



144

1972), about the use of the program at Macalester College.
Papers presented by Sherwin Howard, Assistant tc the Pfesi—
-dent and James D. Dana, Professor of Economics both of ..
Lawrence University, supplemented the data on implementation
(CASC/EPDA Institute, August 4, 1971).

Function The primary function of this approach is that
of providing a procedure, or flow system. The process is
entitled Program Planning Cycle. According to the panual -it
includes a review of goals and objectlQes, college policies,
considerations of alternative academic and support programs,
and an analysis of the total long-range (five year) program
and fiscal plan of the college. The process is‘repeatéd
annually.

The manual specifies that a Planning Team manages the
planning process. This team consists of the president (as
chairman), his planning assistant (as secretary), the aca-
demic dean, dean of students, business manager, director of
development and public relations, 'and others selected by the
president (perhaps faculty and students).

A second committee, the Analytical Studies Group,
performs a critical analysis of the total college program
and plans. 1t is recommended by ﬁhe manual that this group
includes the planning assistant, a business office represen-
tative, four academic reﬁresehtatives (one of whom should be
chairman), three representatives from support service programs,

and ex-officio professional advisors as needed.
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The third critical functionary in the process is the
planning assistant. He is to be a staff member reporting
directly to.the president and handling detail-work, coordin-
ating the process, and preparing and distributing data and
reports essential to the process. The president and his
office staff could perform the function if a full—-time plan-
ning assistant is not possible.

Appropriate forms for data collection and distribution
are suggested, and illustrated charts of the process are
provided in the manual.

The developers claim that the process will provide the
following benefits:

1. A rational basis for annual budget preparation;

2. A rational basis for physical plant planning;

3. Identification og.faculty and staff needs;

4. Provide planning data for use in developmeni and
fundraising activity;

5. Coordination of support gervices with academic

departments.

Implementation Because this system is only a process,

it does not require any special equipment or technical per-

..sonnel.

NACUBO reports that over six hundred administrators,

representing more than three hundred sixty institutions, have
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. participated in a series of workshops related to this

system. The workshops have been presented by NACUBO and

- The Council- for the Advancemént of "Small Colleges (CASC). ™~

(See Chapter IV for further material on implementation.)

General Comments This approach reflects a more

treditional attitude regarding budget construction, decision-
making, and general administrative procedures than most of
the other systems reviewed in this chapter.

It is possible that this approach would be a good
transition experience for many institutions. Before adopt-
ing a more sophisticated approach, an experience with the
NACUBO ‘system might pave the way by:v (1) orienting faculty
to the decision-making process and the reality of budgets;
(2) helping administrators to accept faculty and staff input
into decision-making; and, (3) planning and clarifying goals
and objectives. The collection of data might also facilitate
the use of a ﬁbre comprehensive system at some later time —
especially if compatability were considered at an early
stage in the NACUBO implementation.

Cost The direct costs involved are salary and support
for the planning assistant (if one is used), perhaps some
salary for people on the analytical studies committee (if
it meets for prolonged periods during the summer and ingludes
less than twelve month personnel), and the cost of workshop

attendance for orientation and training.
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. A considerable investment of administrative and staff

time is necessary, which would result in some indirect costs.

College and University Planning/American Foundation for
Management Research (CHP/AFMR) ... ~

AFMR supported and funded a project to design ;\;:::EEE\\\\\\

for College and University Planning. The focus was on private,

medium sized, liberal arts institutions. The primary
researcher was Robert G. Smith, Executive Assistant to the

President, Colgate University. Inquiries can be addressed

to AFMR Management Learning Center, Hamilton, New York.

Sources gf_}gformation The system was first identified
by JamgSMW:'befison of St. Anselm's College (October 4, 1971)
in the description of the system and recommendations for its use.

A report on the development of the system by Mr. Smith (January

20, 1969) was the primary source of information.

Function According to Mr. Smith, the purpose of the
process is to systematize and formalize the planning process
of an institution. The variables and féctors are organized
an& related in a structured frame of reference for organized
planning. The primary resp.isibility for planning is placed
on the president and a small team selected by him.

“he process is subdivided into three phases:

1. Define underlying philosophy an’ purpose and
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identify resources, assumptions, and data needed for

decision~-making;

2. Gather and organize quantitative data on the
institution and its environment;
3. Identify differences (''gaps') between the direc-

tion of trends and stated objectives, modify objectives,

-“‘”analyze alternatives, design specific programs, activities

and goals, and establish priorities andltime schedules.
The first and third phases are conducted at the AFMR Center
and are concentrated within a period of one week each. Mr.

Smith estimates that the time needed for the second unit will

- vary from two to six months, depending on the availability

and organization of the informatioﬁkneeded.
\
A specific schedule is also sugééfted in the outline of

the process for followthrough, .review ans approval of plans

\
by committees, faculty, and becard, and development of detailed

subsystem planning. \

Implementation It is recommended by thekdevelopers that
. \
the Planning Team be composed of seven or eigﬂt people

(minimum five and meximum 12) and include the %resident (as
chairman), vice presidents and deans, and onne 6} more faculty
members (possibly elected by the faculty).

Mr. Smith emphasizes that thé library on general plan-

ning literature and specific planning approaches of many

-
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- schools 18 available at the AFMR Center. Some of the
material 1s also available on slides for immediate use in
the one week sessions at the center.

| The developers feel that a consultant who is a pro-
fessional planner and resource persbh is considered to be a
critical condition to the process. From a neutral vantage |
point he can be expected to coordinate the activities of the
process, supply special knowledge and skills, handle admin-
istrative details, and maintain continuity.

Mr, Smith points out that the process is intended to
develop a systematic attitude toward plamning in each of the
participants. This should influence subsystem planning in
the various areas or units of the college for which they

have specific responsibility.

General Comments According to Mr. Smith, the process
emphasizes a "from the top down" attitude toward institu-
tional planning. The president and administration are the
key figures, and in fact almost completely control the
development of the overall plan. Faculty, staff, and student
input and participation in the decision~making could probably
be incorporated.

In general, this rather simple approach appears to be
suited to institutions with an unsophisticated data base and

a conservative attitude toward administration and planning.
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Reports of the application of the approach to two
institutions have been made (Colgate ‘and Franklin and
Marshall).

AFMR expects to develop a professional staff of con-
sultants to assist in implementation on a fee basis.

Cost No specific costs were avallable,
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COMPREHENSIVE (TAILORED) APPROACH

Administrative and Organizational Systems/National Laboratory
for Higher Education (AOS/NLHE)

The Senior College Division of NLHE has directed its
efforts toward the development of concepts and techniques
related to rational management and planningxin hig@er educa-
tion. According to the leadership of NLHE,ltwo"disfinctions
of their approach are: (1) an interest in the smaller insti-
tutions; and, (2) an individualized approach which attempts
to assist an institution to determine its specific areas of
need and implement appropriate techniques,

Inquiries may be addressed to the National Laboratory
for Higher Education, Senior College Division, Mutual Plaza,

Durham, North Carolina 27701.

Sources of Information A presentation by Oscar Mink and

Pkilip Winstead to mémbers of CASC (October 29, 1971) in
Washington, D.C.,, identified for the first time an outline’-

of the full Administrative and Organizaéion Systems (AOS)
program. The posjtion papers, role desciijiions, and topical
ﬁapers by the NLHE staff and consultants, provided additional
information., Product description manuals and descriptive
brochures were also helpful. A personal visit was made to the

NLHE offices in Durham (February 24, 1972), it that time the
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entire professional staff was interviewed individually
regarding each of their particular product areas, and in

group discussions regarding the functions and operation of the
Laboratory. Interviews with the President, Everett Hopkins,
and Acbéng Senior College Division Director, Harry Blanton,
also pr;vided importapt data. The preliminary edition of the

comprehensive NLHE Product Descriptions (January, 1972) and

the 1971 Annual Report were also very helpful.

Sponsor NLHE 1is an independent, nonproﬁit corporation
formerly known as the Regional Education Laboratory for the
Carolinas and Virginia. It operateé under the direction of
its own Board of Directors.

Funding The research and development activities are
funded primarily by the Office of .Jucation, Department of
Health, Education and Welfare, Washington, 'D.C.

Functions The Laboratory has pfoducéd (or 1is in the
process of developing) a variéty of products to agsist an
institution in management and pianning.

The "knowledge" products are conceptual statements,
descriptions, and position papers documented from the |
literature. They cover such things as planning, identifying
goals, curriculum development, and a position description

for a planning officer in higher educational institutions

(the educational development officer).
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Specific techniques suitable for cse in sﬁall colleges
include:

1, Management Planning Guide, a procedural kit
which includes a manual with forms and procedures for com-
piling and using data for planning and management., It is
being pilot tested under the direction of Dr. Black during
the summer of 1972,

2, Institutional Goals Package, a set of question-
naires, forms, item cards, and procedures for reaching
consensus on institutional goals. Dr. Gordon describes it
as the basis of a one day workshop of representatives from
various segments of the college community brought together
to identify the most 1mpoftant goals of the college.

3. Deriving Measurable Objectives, a manual that
will enable a planning group to convert broad goals into
specific objectives. It will be field tested during 1972.

4, Educational Development Officer Training Program,
an in-service program for EDO's., According to Dr. Bell it
is now being pllot tesated at several institutions.

5. NLHE Information System, a generalized informa-
tion storage and retrieval system for small-scale

computers. There are fwo manuals (Logic Manual and

User's Guide) and a ser of keypunched computer cards. They
claim it permits the administrator to order reports directly

from a computer without assistance from a computer programmer.
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Dr. Alcorn reports that the system 1s now in use in about
two hundred colleges and covers admissions registration,
fundraising, library and student records. It is designed
to be used oﬁ an 8k, single-disc, IBM 1130 computer.

Dr. Blanton reports that other products, still in
development, which may prove to be useful in small colleges
include: Comparative Evaluation of Data Management Systems,
Statistical Interface System, Institutional Fact Book, and |
the Institutional Research Survey.

Implementation Most of the techniques are still in

the pilot field test stages and are not generally available
for implementation. Some schools are needed as test sites,
however, and 1f an administrator feels his institutiod needs,
and 18 ready to use, a particular product, contact should be
made with the Laboratory for further discussion.

One exception is the NLHE Information System which is
available for the cost of reproduction and mailing.

They claim‘that seminars, workshops, training programs,
and individual conrultants are, or will be, available to aid
in implementation of all products of the Laboratory.

General Comments The primary purpose of NLHE is research

and development. According to Dr. Hobson, Pruduct Develop-
ment Coordinator, each product passes through six stages.
1. Conceptualization literature review, documentation

of need, and writing of specifications
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2. Pretesting on Laboratory staff and outside experts

3. Development of the product itself

4., Pilot testing

5. Field testing

6. Dissemination

Several of the products are in the final stages of
development and testing during 1971-72, and may prove to be
ektremely useful to small colleges in the near future.

Relative Cost Because NLHE products have been.developed

with federal funds, they are public property. The only
charge to institutions who desire to use the products is for
materials necessary to convey or communicate the products,
and fees for any consultation or traininy tnxt. the insritu-
tion elects to purchase. For instance, iJr. AL orn reports
that the two manuals and keypunched .:1rds of vhe NLHE
Information System (see above) cost %25.00.

According to Dr. Mink, institutions t1i:,c serve as test

sites are charged no fees for material. or consultation.
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EXCHANGE SERVICE

College and University Systems Exchange (CAUSE)

CAUSE intends to serve as a glearinghouse for informa-
tion on related systems deéign and nse, a catalyst for new
developments in the field and a ;entur for trainirg programs
and impl?mentation services. The Execuotive Diiector is‘
Charles R. Thomas, and the address is 737 Twerty-Ninth

Street, Boulder, Colorado 80303.

Sources of Information CAUSE was first identified

through the referral of Dr. John Minter of NCHEMS in a letter
from Dr. Roger J. Voskuyl of CASC (Aupnst 5, 1971). Further
information on CAUSE, an& advire wn this ‘research, was
secured through personal corrcspondence with Mr. Thomas
(January 4, 1972) and in a personal conversation with him
(Denvef, January 27, 1972). Additional data on CAUSE were
taken from seyeralldescriptlve brochures, an organizational
outline, and 1lists and descriptions of current and proposed
scrvices of the organizations.

Function The organization was formed as a professional
asgociation in 1962. The National Headquarters was opened
on September 1, 1971, and Mr. Thomas reports that activity
haé centered on organization, planning, membership solicita-

tion, a month;y newsletter, liaison with other organizations,
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and cosponsorship of the National Forum on New Planning
and Manage:u.rt Practices in Higher Education held in
January, 14972,

An outline of CAUSE divisions and projects'sﬂows that
a great deal of the CAUSE activity will be carried out in
projects within six divisions:

1. Application Systems Exchange

2. Information Systems Development

3. 1Installation Management

4. Hardware and Systems Software

5. Professional Development

6. Small Computer Users
Each project division has a manager, and a team, appointed
from the membership.

According to Mr. Thomas, proposed activitieg of CAUSE
include:

1. Directories of systems personnel, hardware,
applications in operation, etc.;

2. A library of systems, programs and documentation;

3. Monographs of exemplary systems will be distributed
to the membership;.

4. Educational seminars;

5. Development and publication of documentation standards;

6. Conference participation;
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7. Liaison and participation with other systems
organizations.

Mcmbership The brochure claims that all interested
institutions who will agree to provide information and/or
documentation of developed gystems are eligible. The annual
membership fee is based on student enrollment and ranges from
$100 for an institution under 2,000; to $1,000 for institu-
tions over 20,000.

One official voting representative will be appointed
by each institution but all mailings will be sent to three
other individuals without charge. A member institution may
send as many of its staff members as it desires to CAUSE
activities.

General Comments Even though CAUSE is not actually

a'syéééﬁ,'as such, it is included in this list because it is a
significant development in the field and its service (the
proposal for this research calls for identification of
"services" as well as models. appears to be potenﬁially
valuable for small éblleges. The membership fee structure
should be an encouragement to small school participation.

If more small institutions become involved, a greater pro-
portion of the prograhs‘and services could probably be

focused on their specific needs. In personal correspondence

(January 4, 1972), Mr. ‘Thomas expressed his opinion that
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L d

many of the so-called management problems of small colleges
could probably be resolved, "by some basic efforts in . . .

operational data systems."
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CHAPTER FOUR
A DESCRIPTION OF IGNIFICANT FACTORS RELATED TO THE
IMPLEMENTATION OF SELECTED SYSTEMS MODELS,

PROGRAMS, AND SERVICES

INTRODUCTION

The first and second chapters of this report attempted to
define and describe systems theory, in general, and its present
and potential usefulness in the study and administration of
institutions of higher education. The third chapter surveyed
gome of the actual sysézhs models, programs, and services that
have been developed by those who have assumed a "'systems
approach." This chapter focuses on important factors related
to the actual implementation of some of these systems on a
small college campus.

Due to limitéd resources, it was impossible to study the
'details of implementation related to every system described in
Chapter IiI. It was necessary, therefore, to select a repre-

.;éntative saﬁple. |

This was done by developing nine criteria that were applied
to the full_list of systems outlined in Chapter III in order to
select three models for more detailed study in regard to imple-

mentatiu,

173




161

The criteria were developed, initially, from a study of
the literature and by noting important and recurring aspects
of the systems being considered. These criteria were then
reviewed by experts from the fields of systems research and
development, administration, and educational research. The
suggestions of these reviewers were incorpordted by the inves-
tigator and his major advisor into the following criteria
which were settled upon for use in selecting the three
systems to be analyzed in this chapter:

1. representation from as many as possible of the six
categories which were outlined in Chapter III. The categories
divided the list of systems according to the primary function(s)
or technique(s) they are intended to perform;

2. the degree to which the model, program, or service
has been developed}

3. the extent to which it has actually been implemented
and is now in operation in small colleges;

4. the designation of the system for small college
use;

5. representation of important systems features and
functions (other than those represented by the six categories,

e.g., PBA, suprasystem interface);
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6. the availability of fuformation on implementation;

7. an attempt to represent both simple and ccmplex models;

8.' an attempt to represent systems designed by a research
and development center, by an educational institution, an& by a
commercial organizaton;

9. an attempt to represent both expensive and inexpen-
gsive implementation;

Priority was given to the lower numbered criteria. Sub-
Jective decisions had to be made in the selective process so as
to apply as many'of the criteria as possible when considerations
came into conflict,

Through application of the criteria, three systems were
selected for more detailed study of significant factors related
to their implewentation on a small college campus. The systems
chosen are: (1) CAMPUS (representing a management information
system for planning); (2) CAP:SC trepresenting a simulation
model); and, (3) the NACUBO Planning, Budgeting and Accounting
System (representing a procedural model). The other specific.
reasons (criteria used) in selecting each are outlined in the
section of this ;hapter that describes tie details of implemen-
tation. .

A model rupresentative of the first category outlined in
Chapter IiI (MIS for opurations)vwas not included in the sample

because of the limited suitability of design, the very high
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costs involved in implementation, and very little use by
institutions with resources and programs similar to those of
small colleges. There is a need for a comprehensive MIS for
operations for small college use, but no model appeared to be
feasible for implementation, .

The comprehensive approach of the National Laboratory for
Higher Eduéation (the fifth category on the chart) éppeared
to be designed, to a substantial degree, for use in small
colleges. With the exception of one or two products, however,
it has not yet had enough experience in the field to warrant
special study related to implementation.

The exchange service offered by CAUSE (the final.category)
is still largely untried by small colleges. The selection of
CAUSE as one of three systems for further study rélatgduﬁo'
irplementation would, therefore, probably not be the most
valuable selection possible. An outline of the exchange services
and membership fee structure 1is includea in Chapter III.

Some factors related to implementation have been repbrted
in Chapter III for every system listed. These include cost,
personnel, and start-up time; factors which appeared relevant
to the level of description undertaken in Chapter III. No
systematic effort wés.made ﬁo authenticate the material in

Chapter III by contacting users.
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The selection of the three systems for special investiga-
tion related to implementation is not intended to indicate a
preference (personal or professional) for the systems selected,
or against those not selected. Individual institutions must
assess their own needs and resources in order to select the
"best'" approach for themselves. Other criteria, such as the
effectiveness of the system to do that which it claims, should
be: applied ~- but are beyond the scope of this study. It
.should glso be noted that some of the unselected systems that
are still in the stages of deVelbpmept'and testing seem to~show
great potential for small college use. ]

Information regarding the actual application of the selected

models was collected from the designers, researchers, developers,

and purveyors of these systems, from available literature and by

direct contact with at least two small college users of each™ — "~~~ 7"

system.

A list of significant factors related to implementation was
developed in the same manner as theilist of criteria used in
seleéting the sample. Implementation factors considered important
in the literature and reported by users(;nd deQelopers were
listed and then reviewed by a panel ot experts from systems

“
resear 'h and development, administration, and educational research.

The suggestions of the reviewers were then incorporated under the

direction of the investigator's major advisor.
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The significant factors related to implementat&oq?which
will be considered in this chapter for each of the thréé
selected systems include:

1. the cost of the model and eléctronic equipment needed
for (a) start-up year, and (b) succeeding year(s). Comparison
of rentals, puréhaae, remote terminals, time-sharing, etc.,
wherever possible. Specification of'vendor and/or cost of
adaptation to other equipment, if any;

2. cost of added personnel necessary for (a) start-up,
and (b) operation;

3. cost of consultants for start-up and operation;

4. special space requirements for equipment and personnel;

5. availability of personnel capable of setting hp and
operating the system;

6. length of start-up period;

7. availability of -literature relating to on-campus
experience of the model, program, or service in small institutions;
8. flexibility of the program -- probable usefulness in
unanticipated-and unique problem areas;

9. comprehensiveness of the model;

10. simplicity of the model for comprehension and develop-
ment of administrative confidence;

11. convenience of the system; physical and procedural
;vailability to administrators and others, which is likely to

affect the use of :the system;
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12. psychological cost, in terms of personal and pro-
fessional risk and palatability pf implicit change to adminis-
trators and others involved in implementation.

13. availability of training programs and/or materials
for administrators and other users;

14. length of ogientation or training programs for adminis-
trators and other users;

15. cost of training and orientation programs -- including
travel if held off campus;

16. prdvision of system maintenance service -- and cost.

IéJmight be profitable for a prospective systems user to
note that information about the sixteen factors could be checked
by anyone considering any other particular systems model.

The experts from systems research and development adminis-

tration and educational researcn who were used to review .
the criteria for selecting = sample and the list of significant

factors related to implementation, are listed in Appendix B.
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CAMPUS

The Comprehensive Analytical Methods for Planning in
University Systems (CAMPUS) prograﬁ of the Systems Research
Group (SRG) in Toronto was selected to represert the MiS for
planning category (selection criterion #1) of systems suitable
for small college use.

CAMPUS was selected becadse it is a comparatively highly
developed (selection criterion #2) planning 3ystem. It has
already gone through several revisions. In-addition, a special
version (CAMPUS/CONNECT} has been developed particularly for
smail colleges (selection criterion #4) and is now being used
on a few smail collége campuses (selection criterion #3). This

choice also represents a model with the suprasystem interface

capability (selection criterion #5) (common-data-elements—for-—-—--—————
interinstitutional comparisons) if the daggubase is organized
as .recommended in CAMPUS literature, according to NCHEMS Program
Classification Structure.. Furthermore, CAMPUS has the capability
of a rather sophisticated program budget (selection criterion #5)
and r?presents one of the more complex systems studiedfin the
course of this research.
Inherent in the system is a process intended to bring
together academic planners an&»f{nancial officérs. Academic

personnel learn about the economic implications of their plans

183



£ S 168

and the finance peoplélassociate thé exponditures with
recognizable activities related to the vbjectives of the insti-
tution. Dean Kenworthy of Wheaton College (Massachusetts)
reportéd in Denver (January 27, 1972) that ti:~:; procedurai
feature of the system was one of the main reascus .. 'PUS was
gselected for use at his '+ "*{itution.

In o;der to determine prr.ise costs of specifls pauperes
and activities, the CAMPUS wod«: must be fed desciiptions §f Lae
college struéture (departments, <os¢C units,vsupport facititiag),
statements about its academic grograms (courses, siudents, aud
poligies), and other factors that have a bearing on the use of
spaée, staff, and other resources.

In additicn to the basic MIS for planning, a computer

simulation feature of the system can ca!zulate future resource
AN

‘requiréﬁenES (space, staff, and supnort facilities) and display

them in reports and chavrs. Various alternative assumptions
and covditions can be tested by asking the computer to simulate
the effect they wnuld have on the resources required. The
reports can be either of a (1) géneral nature (programs and
program ;ategories), for assistunce in broad co-pariso:s and
evaluation, dr (2) specific and b*oken—do&n{into the must bas.
elements for detailed analysis. The advantag: of a simulation
of this type is that it is built on the comprohensive data base
of a total MIS for planuing rather than a selected body n- data

accumulated just for the purpose of a simulation system. Nc
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speclal compilation of data is necessary and greater confidence

can be placed in the results.

Significant Factors Related to Implementation - .

Cost of Model and Equipment

The.purchase, implementationr, and running costs for the
initial year at the first small college to use CAMPUS/CONNECT
(Wheatan, Massachusetts) were repbrted by them to be rather
high ($89,000) and took eighteen months to complete. Dr. Levin ‘
of  SRG estimated that subsequent installations will'cost - 1
‘between $12,500 and $75,000 and take irom two .o twelve months
to implement (Denver, January 7, 1972). f[he lower cost esti-

mate 1s based on the resolution of first installation-type

problems encountered during the Wheaton implementation. The

“fée will vary acccrding to *he size and complexitv of the
institution, but perhaps more importaﬁt is the amount of consul--
tant time necessary to collect and organi;e the essential data
about the institution.

In addition to covering the charge for the sfstem itself,
the fee includes the services of planning consultants t- assist
the college personﬂel to determine the type, leve. and format
of the reports that are to be reproduced, and the critical f-~tors,
and their relationship, that make up the simulation mod=.

The size of the fee is stipulated in a contract prior
to implementation. The responsibility of installing the

185 /
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system on a computer is also assﬁmed by thé.SRG consultants
for thislfee, as well as handling the training program for
college personnel.

It is estimated by SRG that CAMPUS/CONNECT will cost a
total of $20,000 te $30,000 per year to operate. The rental of
a remote terpinal, aind fees for central computer time and data
storage are includ;a in this figure and are <pected to range
from $10,000 to $15,000.

Thomas More College hus implemented the system CAMPUS VII
on Fhéir o;n computer. This model of CAMPUS has been reduced
in Lize and complexity to suit the small capacity of the IBM
1130 (16K). The computer was already owned by the college

(purchased for $54,000) and is used for college instruction and

research as well as for administrative purposes. A special

--arrangement -was made with Thomas More, but Dr. Levin of SRG

estimat~d (Denver, January 27, 1972) that the SRG fee for this
application will range from $12,500 to $25,000 and will take
from two to six months.

Mr. Carnell of Thomas More (April 21, 1972) reported that
it took about three months to make the system iully operationmal.
An iﬁitial visit of consu%ﬁgnts fof three to five days was
necessary at‘fffét:mmThenmgﬁggmgr twice a mggghwgggmggmgwgaj
censultants from Toronto wére at the college for a period of

from one to two days. The comprechensive fee covered all con-

sultant costs.
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The annual total cost of a ser+ice policy for the computer
and renial fees for related equipment (keypunch, sorter, etc.)
is $25,000 to $30,000, accé*ding to Mr. Lombus of Thomas More.
It must be kept in mind, of course, the electronic data pro-
cessing facility at Thomas More is used for many othér things
in addition to running the CAMPUS system. No Fe;ords were
available on the amount of computer time used, but the schedule
calls for a run every two weeks. Mr. Lomubs reported (August 8,
1972) howevef, that the pattern has been to run the system twc

or three times a week during peak planning and budget develop-

R b

ment periods and then sometimes it willlsit idle for a few

months.

Cost of Personnel

Local employment conditions, availability of personnel,
supervisory and training skill and time available to direct
the effort, and combination of the position with cther res-
ponsibilities, all might have a bearing on t!'e salary. For
instance, the knowledgable, skilled ard experienced Director
of Institutional Research at Thomas Mcre personally operates
the less complex CAMPUS VII model at Thomas More, but his.
unreported salary may well be more than the high side of the
es;iééte range ($15,000). On the other hand, only a portion

of his time 13 spent in maintaininé and operating the system

after 1t is installed and only a percentage of his time should
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be considered CAMPUS system cost -- although no such records
were Lept. Three people operate the computer facility; a
director (part-time), a programmer, and a systems énalyst
(each full-time), but, of coufse, only a small percentage )

of their time should be considered a cost for operating the
system.

The Wheaton implementation required one full-time system
operator to handle the remote terminal on-campus ang expedite
the process. One'full—timg system operator may cost between
$7,SOQ and $1§,000.

There was also a substantial i&vestment of time by staff
from various levels in each department. Data must be collected
and ﬁade»qompatible with the CAMPUS‘model, and a projection of
informatio& needs must be developed to structire the format of
the reports. Careful records were not kept Ly Wheaton over
the eighteen month period but a substantial amount of that time
required the full-time service of other college personnel in
coding thé dgta elements, structuring the system and feeding
it to the computer. It should be noted again, that th; lengthy
start-up time atIWheaton was largely a function of the problems
related to the first implementétion on ; small college campus.

Thomas More College reported only one ﬁonth of full-time

work by one person (the Director of Institutional Research ) to

collect and code the data for the system. It was reported,
/
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however, that this occurred immediately after a three year
effort in general data collection by another staff membear,

which made the data collection for CAMPUS much easier.

Cost of Consultants —-- See Cost.of Model and Equipment

Space

The CAMPUS/CONNECT model would only require space for a
remote terminal (which is the size of a large typewriter) and
operator. Obviously the CAMPUS VII implementation requires

more space for a computer and several support personnel.

Available Personnel

. The CAMPUS/CONNECT operator can be a nontechnical person
but must have at least the basic qualifications of intelligence,
flexibility, and résponsibility. The computer operators for the
CAMPUS VII model are, of course; specialists. Personnel for

these positions were difficult to find.

Length of Start—uﬂ Period -- See Cost of Model and Equipment

Availability of Literature

There is more literature related to CAMPUS than to most
other systeﬁs. This may be because it has been in existenr~
longer, but it is probably also a function of the skill, in-.:-
est, and experience of the CAMFUS people in publication. There
are manuals, descriptive monographs, a few journal articies:, and

papers that have been read at various conferences. Most of the
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material has been produced by the SRG staff, and very little
is related directly to smali college use, althéﬁgh the prin-
ciples are the same and the content is rele;ant. Interest/is
growing among small schools, however, and at least one journal

article by a small college user is in preparation.

Flexibility, Comprehensiveness, Simplicity, and Convenience

The system is structured so as to stimulate consideration
of a wide variety of factors related to institutional planning.
Yet, the Aevelopers have worked at making it an extremely flexi-
‘ble model. ' Dr. Levin claims that the simulation capability
is now approaching the state of being a "pfdgramming language"'
which.would provide almost unlimited flexibility for adoption
to specific inétitutional needs. Predetermined formulae and
fixed assumptions are not used, butvrelationéhiﬁs are developed
thaf satisfy the unique requirements of each institution.

CAMPUS is as c;mprehensive as a#& other system in its
structure and detail, but alsa ismprganized in a very logical
manner Wh;Eh makes it a relatively simple system to understand.

Both users report that the sygFeﬁ is convenienf and
ftructured (processes, method; and means of input, and report
capability) in such a manner as to make it conducive to use.
The direct reports fromApeoplc with such varied reéponsibility

as Vice President for Firuncial Affairs (Mr. Carnell, Thomas
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More College, April 21, 1972), Academic Dean (Dr. Walter
Kenworthy, Wheaton College, Massachusetts, January 27, 1972),

and Director of Institutional Research (Mr. Lombus, Thomas More
College, August 4, 1972) were unanimously positive with regard

to the convenience of the system. Mr. Lombus said it was

always ready and Dr. Kenworthy, as mentioned previously, selected
the model because of its suitability even for féculty use. The
ready access of the remotg termina}nﬂor on-campus ‘computer), the
logical and’undéféﬁandable structure ofm;ﬁénﬁddel, and the

access to data for almost any analysis, all help to wake the

system convenient.
Some 1nconvenience relatedugb the operation.of the remote
terminal seems to be typical, however. The 1lnvestigator observed
‘several‘instances, with various systems, and others have béen
repoft;d. Usually the difficulty is only related to the initial
ccnnection with the central computer facility and not the garbled
data communication that Wheaton experienced (See Psychological
Cost). It 1s usually resolved in a few minutes.- The'W@eaton
situation may be the result of antiquated telephone~gaaipment

in their locality.

Psychological Cost
Both users contacted reported that the process of data
compilation and cross-reference translation of it was an

important and profitable aspect of the system in and of itself.
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It precipitated many new insights and better understanding of
the instit;tions even before the data was electronically
manipulated.

The Assistant Dean at Wheaton, Ms. Dresser, reported in
a followup conversation (August 4, 1972) that the faculty had
shown an inte;est in the planning budget aspects of the system
but a chroniciproblem between the remote terminal at Wheaton
College in Nofton, Massachusetts, and the computer center at
Brown Univeféity,in Providence, Rhode Island, had caused a
cessation of operation. Some data is still occasionally.manip-
ulated through the model by batéh processing information on
the CAMPUS computer facilities in Toronto. fﬁé”fagplty haQe
apparently "lost interest' however, and any program ﬁéainvolve <
them would have to be started again from the beginning.

Perhaps an even more severe blow to the operation of the
system atﬁWheaton, however, may be the r;signatibn of the Dean
to accept a position elsewhzre. He was apparently the prime
motivating factor in the imple;entation. Other administrators
did not use the system except for occasional reports. g

It {8 too early in tﬁe small college applications to tell
yet but :he‘potential for psychological cost ma; be higher on
this type of system. Its relative complexity, program budget

capability, and analytic function may be threatening to

academic people. Faculty members,.understandably, become quite

- X i Y
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ego-involved in, and defensive about their disciplines, depart-
ments, curriculum, and courses. Quantitative indicatiqps of
possible duplication and inefficiency tased on program budgets
and cost/benefit analysis may pose high cisks for faculty. Mr.
Lombus (August 4, 1972) when pressed, estimated that fifty
percent of the faculty were indifferent to the system even
though its operation had been explained to them, twenty percent
were attracted to it (these were mostly economics and business
specialists), twenty percent were interested, but a little
anxious because they felt that they did not understand it, and
ten percent strongly disliked it. Some of those who disliked

it, however, have recognized its usefulness in pointing out

.- high departmental costs and reduced student.interest which.has. = ..

resulted in faculty cutbacks and reduced departmental budgets.
Four faculty members are on a long-range planning committee at
Thomas Mbre and have begun to show an interest in using the
model for planning purposes at the commitfee level (Mr. Lombus,
August 4, 1972). | .

Some of this dynamic may also be true for administrators,
but their activitiesvare not 80 much the focus of the analysis.
In addition, the administrators have had the opportunity to
" develop and structure the system during the planning and imple-
mentation stages, which makes the processes and functions more
understandable and perhaps has permitted conscious and/or

unconscious incorporation of administrative biases.
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Availability of Training Materials and Length and Cost of .
Training Programs

-

Training programs and materials are available, and, as
noted in "Cost of Model and Equipment,"” are provided without
-extrabcost. SRG claims that their training program is flexible,
and that the on-campus sessions can be adjusted in size, length,
and depth according to the level and special interests of the
participants. The usual format, howevet, is to conduct two
or three one-day sessions with small groups.

Neither Thomas More nor Wheaton reflected this pattern ~-
but it is probably because each was the initial implementation of
its type. Administrators and systems operators from each

coilege had made trips to Toronto for general orientation and

" gemiriaFs on the system. "There were "also one=to-one sessions -

with adminiétrétors at the college thatbincreased familiariza-

" tion with the model. The pattern does reflect an SRG concern

for training suited to appropriate level of responsibility and
area(s) of interecc. In addition, Mr. Lombus at Thomas More
felt familiar enough after his experience with the model, to

}un;his own session on the system for other colleges in his

state.

Maintenance Sexrvice and Cost

SRG has a good reputation with regard to system maintenance.

Both users reported good service from the CAMPUS consultants.
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Thomas More people reported (April 21, 1972) that
occasionally responses to general questions and developments
wvere delayed for a week or two, but were always forthcoming.
Mr. Lombus also reported that actual problems. with.system :
operation received priority attention from the sizable staff
of professional consultants and backup people, and consultant
help was always a&#ilable within a few days. The other side of
this excellent service is that there has recently been some
discussion at SRG about charging a mainﬁenance fee to users of

the system to cover the cdst of this service.
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CAP:SC

The Computer Assisted Planning for Small Colleges (CAP:SC)

project was sponsored by eight colleges and directed by Peat,
- Marwick, Mitchell and Co. (PMM). (Technically, the name of the

model is SEARCH; System for Evaluating Alternative Resource

Commitments in Higher Education, but it appears to be more
popularly known by the project title of CAP:SC.) The small
college orientation of the model is one of the prime reasons

for its selection, as a representative of simulation systems
(selection criterion #1), for more detailed study in tnis
chapter. The design and factors ;eiated to implementation ‘appear

to be suited for small college use (selection criterion #4).

. B A RSV TV JE SRR IO

In addition, the developnent of the model has been complete .

for some time (selection criterion #2), and it has been in use
on several campuses for two or more years (selection criterion
#3).

Drs. Nelson and Struve of PMM (March 23, 1972) claim
that the implementation procedures, initially, give attention
to defining and clarifying institutional goals and objectives.
The administrators are then assisted~by professional consultants
to determine information needs for long-range planning. Involved
in this are the specific environmental factors, state and

decision variables, and general parameters of the institution
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(as outlined in the manual) which will be fed inko the system.

Usualiy some special effort must be made to collect and inter-

pret the data needed to complete this step of implementation
The base from which the system operates is a report on

the previous year's budget experience, that is compatible in

_.structure _to. the SEARCH model.

All these data are stored on a computer at a service center.

The simulation system is opgrated through a telephone line,
by means;of a'remote terminal on campus. Changes in the variables
and their relationships can be tested through computer manipu-
lation of the data in order to determine the effecﬁ created on
other variables and the total institutional budget.

Significant Factors Relatéd to Implementation

Cost of Model and Equipment

PMM claims that the total -c¢3t of implementation has

varied from $10,000 to $20,0i: .¢.: consultant fees, data

collection and organizatibn, ipclementation of the program,

and training on-campus personnel to use the system. Tﬁese' ,
costs do not include the time spent by in-house personnel-inm;p
data collectiun, consultation and training or any charge for
the model itself because it is in the public domain.

Franklin and Macalester Colleges were part-of the

ofiginal eight college development and implementation of ghe
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model. Only aggregate costs were reported so specific figures
on the cost to any one school are not available. PMM will give
a specific cost estimate to any college interested in the
program.

Equipment costs are consistently reported to be low.
The only necessary equipment is a portable computer terminal

(the size of a large portable’ typewriter) The monthly fee_ww;
for this varies, depending primarily on the printing speed of

the terminal and the method of financing. Macalester reported
(August 4, 1972) a cost of $150 per month for rental of the
terminal and Franklin reported (August-22, 1972) a cost of only
$40 per monthA(an6~on1y $15 charged to the system) over a three
year period to purchase a glower piece of equipment. Dr. Neugent

-M(Franklin College) also estimated that the life of the terminal

would probably only be about three years.

PMM claims that charges for use of the central computer
facility include: (1) a monthly fee for data storage, and
(2) fees for hookup and running time when the system is being
used. These latter fees vary from as low as a personally
observed $15.00 (for perhaps 30 minutes of hookup and running
a few simulations at the New York office of PMM) to a report
from Mr. Dozier of Macalester College for as much as $50.00 or
$75.00 for a several hour session with a few complicated simula~

tion runs.
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The storage fees were estimated by PMM (March 23, 1972)
to cost from $30.00 to $40.00 per month. This was confirmed
in the report from Macalester (March 29, 1972) but Franklin
reported a fee of $100 per month for storage (August 22, 1972).
The high cost of data storage on the computer has caused them
__to_have it stored on tape for $5.00 per month and set up on
the centrgl computer facility Qhen they want to use it.

Macalester reported (March 29, 1972) as many as five or
six aimqlation sessions per.month in heavy use periods, and
three to four month latent periods when the system is not
used; Franklin indicated (August 22, 1972) a simular pattern.

PMM reported (March 23, 1972) that the system could be

__installed on an institution's own computer, if they already

have one. (The time sharing application, describéd above

would, of course, be much less expensive than installing a
computer just for CAP:SC.) The actual Computer program is
available on 400 FORTRAN cards. Complete logic diagrams are
.also>§vaiiési;.ﬂnfhéAchéfge“fdf this material is Timited to the

cost of reproduction because the system is in the public domain.

Cost of Personnel

The on-campus personnel required for data collection was
minimal for these two schools. Although no specific records
had been kept at either institution, Mr. Dozier, of Macalester,

estimated (August 4, 1972) that two people worked part-time on

-
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data céllection for the system for two or three weeks.

Dr. Neugent, who was then the part-time Director of Insti-
tutional Research at Franklin, said (August 22, 1972) that
he did not recall any special time or effort required of

any on-campus personnel, other than his minimal activity

'of‘compiling the usual reports from the various college

officers.
It may be significant to note at this point that one
of the weaknesses noted by Dr._Neugent was that enough care "~
éfébaﬁiy was riot taken at the time of data collection to
make sure of common acceptance of the data in all departments

and offices. If there is disagreement with the data base

then, of course, all printouts of the system are suspect

and the effective;ess éf the model is tremendously reduced.
No technical on~campus persomnel are required. Both

users reported that the system can be operated by anyone

vﬁhb has been through the training sessions and has access
to the remote terminal. Both users and PMM report that the
tendency has bgen for one or two administrators to maintain
an intereét in the system (Macalester reported that currently,
four people on campus are ab;e to cperate it) and therefore
retain the relatively simple skills necessary to operate it.

This is probably a function of the degree of interest that

an adminiétrator has in planning. In a practical sense,
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however, this may be a result of the fact that the system
is freqhently used in an administrative or ﬁlanning commi ttee
meeting and only one person on caﬁpus would have to be

prepared to operate it.

__Cost of Consultants

Consultants are provided by PMM for impiémentation at no
extra charge. These consultants are also avai}able for later
services, through PMM, for alteriné the components or structure
of the system, updating the data base, and retraining pef—
sonnel. Dr. Nelson of PMM reports that three levels of con-

sultants are available (consultant, manager, partner), and the

assignment is derendent upon the depth and complexity of the

.problem. The fee; of course, varies with tné level of personnel
. required.
Neither user found it necessary to use consultant services
beyond the implementation period. Franklin made a special
' request for additional training and orientation of personnel
(Neugent, August 22, 1972) with which PMM complie& promptly,

without charge.

Space

The space required is almost insignificant. The type-—

writer-sized equipment can be kept in or near any office in

Svnrretos
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which it may be used. Since no special full-time staff is
necessary, extra office space is not required.

r

Availability of Personnel

No technical personne! are required.

_ Length of Start-up Period

Estimates and reports on the length of time required to
implement the system vary from two or three weeks to several
months. It will depend on the number of on—campus personnel
concentrating on the implementation process, the amount of
work contracted to be done by PMM personnel, and{ of course,

the availability of the appropriate data needed to operate

e gy tem, T T — et = oo

Dr. Dozier of Macalester reported (March 29, 1972),
that it took about two months to set up the model, but it
could probably have been done in two or three weeks if a more
concentrated effort was made. Dr. Neugent of Franklin
(August 22, 1972) indicated that it took three or four months.
Two PMM people.Qi;ited the campus for a day to interview
administrators individually to determine the data that would
be needed. These data were then requested and sent to them
in New York. They réturned to campus at a later time to

check the data and to run a one-day training sessior.
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Availability of Literature

Very little litereture is available on the deveiopment
and use of the system. Hopefully, some user groups can also
be formeq as the number of implementations increase. Reports
on actual usage are important for the development of broader
use of CAMPUS where it has aiready been installed, as well
as for the stimulation of interest and confidence in prospec-

.

tive users.

Flexibility, Comprehensiveness, Simplicity, and Convenience

This system appears to have arrived at a rather functional
balance between structure and flexibility. There is enough

¢

structure to encourage the inclusion of various factors that

have an important bearing on financial projection in a small
college. PMM designed the program to permit the mathematical
relationships between these fectors to be varied, in most areas,
according to the ‘distinctive environment and structure of

each institution. In addition, PMM claimed (March 23, 1972)
that variables can be manually redefined to eccommodate idio-
syncrasies of a partieular institutional-or program structure
without altering the computer program. Because the logic
diagrams are available it is even possible, if necessary, to
redesign the model to such an extent that the computer program

must be changed. This, of course, would be fairly expensive
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and would require technical personnel. Dr.lNe]son claimed
(March 23, 1972) that PMM can provide the personnel to do
this on a per diem basis. (See also "Cost of Consultants.')
| It is important fhat most, if not all, of the users of
the data produced by the simulaticn model be familiar with
. its. struc.t:ure,,and,,some,,.of,_ its_internal processes. This .
relates to the important consideration of confidence in‘ghe
system. In order to develop this confidencé, a balance is
necessary between simplicity and comprehensiveness. If the
model is too simple, every capable administrator and planner
will ¥ecognize that the model does not take into account, in
its simulation, some important factors. On the other hand,

if the number of elements included and their interrelation-

ship is too complex, no one, except perliaps_the few who
developed it, will have ceufidence in the data produced
because they really cansn.: ue certain what the output represents.

_The SEARCH model is fairly complex. It is capable of

hundreds of state and decision Qariéﬁiés-aﬁd'&ozens of'éhv{rbh; o

mental factors and parameters. However, they are grouped in
s;ch a manner as to produce understanding and cénfidence,
_after a brief orientation. Dr. Neugeﬁ£ emphasized (August 22,
1972) that the tape storage (used to reduce costs), réquiring
notification to the central computer agency a couplé days or

a week before a run, may reduce the convenience and use of the

system.
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Very little u;e of the system by nonadministrative
personnel is reported. At Macalester, some faéulty and o
student‘participation was part of the planning process, but
the level of involvement is still only at the traditionmal
budget development level. These nonadminisfrators have
expressed some interest in the simulation model, and some
use by them is quite possible in the near future. Franklin
reported (August 22, 1972) a little more use by faculty but
it was hindered by not having a planning process (such as
NACUBO's PBA) established to provide a formal opporﬁunity to
uge the model and fbr faculty to have a designated responsi~-
bility in the institutional planning process.

Of particular interest to small colleges, is PMM's con-
templation of a special program for groups éf institutions
who are already using the NACUBO Planniﬁg,‘#udgeting and
Accounting System. Drs. Nelion'anh Str&ve %eel that reduced
training programs may ge possible due to general administra-
tive familiarity with the principles of resource allocation.
Furthermoro.l1nut1tutiona1 planning data will probably be
more readily available and suitable for use on CAP:SC, It
1s possible that the implementation fee might be reduced to
as little as $5,000. This however, would probably require
the participation of ten or more colleges simultaneously in

training and implementation programs.
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ngcholggicél Cost

Since use is still somewhat limited, it is difficult to
report with any firmness, but it appears that,a simulation
system of this type is perceived only slightly as a personal
and/or préfessional risk. Any chénge of procedure, or introf
duction of a new technique is suspect to some degree. However,
the SEARCH model is comparatively uncomplicated, and since
everybody has access to the same data, the threat may be mini~-
mized. The report of both users (Macalester, March 29, 1972
and Franklin, August 22, 1972) contacted was that it was more
ignored than feared. .

Another factor related to its nonthreatening nature 1is
the use of a rather traditional budget format as a base for
simulation, which reduces mistrust. Budget breakdown, accord-
ing to new divisions, tends to precipitate suspicion on behalf
of individuals or departments that they will find their
budget reduced, or at least the traditional basis for incre-
mental increases lost. It should also be noted, however, that
the system probably never reached its ftll potential impact on
resource allocation decisions in either institution contacted,
and personal attitudes toward it may change if it becomes a
powerful factor in the decision~making proceas.

Dr. Neugent warned (August 22, 1971) that the individuals

and committees using the system must be aware of the possibility
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of negative reactions to the computer by other pérsonnel on
campus. He pointed out that a computer is'not "magical" and
cannot provide answers to questions not asked, nor replace the
judgment of humans charged with leadership responsibility.

He also felt that CAP:SC would prove more advantageous to an
institution if at least one person on campus had a close
Qorking familiarity with computer language and operation.

Availability of Training Materials and Length and Cost
of Training Programs

Basic training materials and programs are provided by
PMM at n¢ extra cost. |

PMM claimed (March 23, 1972) that the training programs
can be varied according to the interest and sophistication of
the people involved. The length of the program is also flex~-
ible, therefore, but most run for two or three days and are
geared to the president and those personnel immediately
responsible to him., Franklin reported (August 22, 1972),
however, that they had one-day training sessions and it is
possible that a training program held over a longer period
of time and geared to administrative level and interest
might have been more profitable. (It should be remembered,
however, that this was one of the earliest implementations of
CAP:SC as part of the original eight college ¢onsortium,)

Administrators at Macalester (March 29, 1972) and

Franklin (August 22, 1972) reported that dﬁon completion of

R0
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the basic program, an adequate training and orientation
program can be run by campus administrators for other college
staff without involving PMM consultants, Dr. Neugent also ran
a general orientation program for the Board of Trustees.

Extra coples of the training and users manual can be purchased
from PMM.

Maintenance Service and Cost

PMM haé a staff that i1s available for mainfenance,
updating, and adjustﬁent of the system 1f such service is
necessary. Dr. Struve reported (Mafch 25, 1972) that there
is usually ﬁo charge for relatively minor assistance, but
for lengthy consultation, fees will be based on contractual,
or per diem, arrangements. The model was designed to permit
most, 1f not all, maintenance functions to be performed by any
administrator who 1s interested, has the time, and 1is motivated

enough to do 1it.
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PBA/NACUBO

The Planning, Budgeting and Accounting System of the
National Association of College and University Business
Officers (NACUBO) was the most widely distributed system
identified during the course of this research. NACUBO reported
that hundreds of administrators have attended the wérkshops‘
sponsored by them and the Council for the Advancement of Small
Colleges (CASC).

The system's low cost (selection criterion #9), its
simplicity of concept (selection criterion #7), and the
suitability of its design and procedure for small college use
(selection criterion #4), appear to be responsible for its“
appeal to administrators as well as for its selection for a
more detailed implementation study in this chapter. It also
serves the purpose of representing a process system (selection
criterion #1), a model in use on college campuses (selection
criterion #3), capable of program budgeting (selection criterion
#5) and inexpensive to operate (selection criterion #9).

The primary purpose of the system is that of improving
the traditional process of budget development. This is
done by establishing a process which permits the participation
of the appropriate people, at the proper time, and with the

necessary data for making recommendations and decisions
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related to program and budget priorities. The entire
process is called The Planning Cycle, and it is carefully
and precisely presented through PEﬁT-iike flow charts in the
comprehensive ﬁanuai;

The proceédures include the review and revision of goals
and their approval by ehe Board of Trustees, evaluation of.
eurrent activities and planning of suitable programs and
supportive activities to achieve the goals and objectives,
preparation of budgets, review and analysis of faculty,
student, and administrative representatives, revisions as
necessary, and final approval by the Board before the five
year projection is published and the budget implemented for
the comieg year. This procedure 1is repeated annually’for the
purpose of budget preparation as well as for the updating of

the five year projeetibns.

Significant Factors Related to Implementation

Cost of Model and Equipment

Aside from costs related to reproduction of the manual
($10.00) there is no charge for the system itself. No special

electronic data processing equipment is required.

Cost of Added Personnel

The greatest expense involved is that of hiring a

planning assistant and providing him with adequate supportive
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assistance. Estimates for this post range from a full-time
position description with a full-time secretary-clerk to a
liss thaﬁ half~time equivalency with no secretarfal or
clerical help. The range may reflect the size and/or com-
plexity of the institution, as well as what is expected from
the planning assistant, such as the level of his involvement
in institutional research, evaluation of outputs and the
psychological aspects of the planning process, skill and
experience in institutional planning and general proficiency
in the field. The salary for the planning assistant, there-
fore, might range from $3,000 or $4,000 a year for a part-
time load, to as high as $20,000 a year for a full-time person
who is experienced and skilled in the field. Mr. Wrolstad
of Lawrence University reported (August 4, 1972) that the
Assistant to the riesident, with a salary of $17,000, acted
as planning assistant on his campus. Thére is also a secre-
tary in the office with a salary of $5,500, but now that the
system has been operating for several years they spend less
than one-half of their time on the NACUBO planning process.
Sherwin Howard, Assistant to the President at Lawrence,
reported (August 4, 1971) that in the first year, seventy or
eighty percent of his time was devoted to the system. Mr,
Dozier of Macalegter College reported (March 29, 1972) a
$5,000-$6,000 salary figure for a one-quarter to one-third

load for one person.
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The manual suggests that the president's office could.
perform the functions of the planning assistant, but an attempt
to save money in this area might very well prové to be a
false economy. Neither Macalester nor Lawrence chose this
route., A piofessionally gskilled individual who 1s also adept
in interpersonal relationships could be a key factor in the
development of confidence in the system throughout the
ingtitution.

Some payment may be necessary to members of the Analy-
tical Studies Group. For instance, faculty members under
nine month contracts would have to be paid if they are in-
volved for a month, or so, during the summer. Mr. Wrolstad
reported (August 4, 1972) that Macalester faculty received
$900 and students received $500 for participation in the ASG.
The summer schedule of the ASG (recommended by the manual) may
have other disadvantages; perhaps only those faculty unable to
secure more lucrative positions during summer recess will be
avgilable for this responsibility; The suggestion was made
by Mr. Dana (August 4, 1971) that the committee convene after
Labor Day.

Another area of the cost is the training program.

(For specifics See "Availability of Training Materials and

the Length and Cost of Training Programs.')
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Cost of COnsultants'_

'If the administrators conclude that some experienced
people would facilitate the implementation of the system, a
list of registered consultants is maintained at the NACUBO
office in Washington, D.C. The usual fee is $100 to $125
per day, plus expenses. Mr. Dozier, an administrator at
Macalester College which uses the system, as well as a regis-
tered NACUBO consﬁltant, claimedv(March 29, 1972) that en out;
gide estimate of consultant help needed would probably be
ten days to two weeks. These consultants might be helpful for *
training and orientation of personnel, assistance in data
collection and organization, adaption of the system to dis-
tinctive aspects of the institution and, later, for trouble-
ghooting. Neither user contacted used an outside consultant.
' On the other hand, an administrator from each of these
colleges has become a registered NACUBO consultant for the

planning process which may indicate a particular interest

)]

and skill in the use of the system.

Space

The only special space requirements for the system are
office facilities for the planning assistant and his secre-
tarial support and adequate meeting room facilities for the

Analytical Studies Group.
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Available Personnel

The availability of people to fill the planning assistant
position aepends Qn thevﬁype and level of responsibi}ity they
will be expected to have. A clerk and expediter'of information‘
flow would be rather easy to find, but a researcher, evaluator, |
and initiator who is sensitive to ﬁhe subtle; but frequently
all important needs of individuals and groups might be diffi-
cult to find and hold. Salary will, of course, have to be commen-

gsurate with ability, experience, and responsibility.

Length of Start-up Period

It is difficult to compare the length of the start-up
period of a procedural system like NACUBO's PBA with information
or simulation systems. In a sense, the initial implementation
is merely the decision, and commitment, to go ahead. Imple-
mentation might also be perceived, however, as a continual
process of recycling through the planning process. The first
time experience with each step of thé process would require two
years, as outlined in the maﬁuél. Macalester reported
(March 29, 1972) the recommended two year start-up period, but
Lawrence got a late start on the process iﬁ one year and was
able to make up several months, shorten the process, and meet '

budget deadlines (reported August 4, 1972).
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Availability of Literature

There is a limited amount of literature available on the
system. A few workshop presentations have been transcribed
by The Council for the Advancement of Small Colleges, and the
manual is written in a language and manner suitable for non-
technical personnel, Mr. Finn, Executive Vice President of
NACUBO, confirmed (August 4, 1972) the apparent lack of litera-
ture on the system and could oﬁly suggest as a cause that
financial officers generally do not have anlinterestjin writing.
The inexpensive workshops and accessibility of consu;tants

makes extensive information readily available, however.

Flexibility, Comprehensiveness, Simplicity, and Convegience

Mr. Dozier claims that the system is flexible and adjust-
ments can be made to resolve special concerns of individual
institutions (March 29, 1972). Several of the recommended
forms used for data collection and analysis have been criticized
by users, but adjustments can be easily made., Some small
college administrators who have considered the system felt it
is too complex, but it appears that the process can also be
altered to suit local conditions. The overall structure performs
the essential function of stimulating consideration of vital
factors, coordinating the planning process, disciplining a
resource allocation approach, and improving communication

regarding goals and objectives and the means of achieving them.

215



200

The manual, at first, gives the impression of“being
almost overwhelming in complexity,.but in both principle, as
well as practice, it is quite easily understood. The complex-
ity of the system 18 not excessive. The levels and aréas that
are detailed are necessary to achieve the purpose of the
system.

The first cycle through the system does require a great
deal of effort on the part of many college personnel, however,
and should not be undertaken without re;ognizing the commit-

w~ 0t that is necessary.

Psychological Cost

Inherent in the process of the system is the involve-
ment of nonadministrative personnel (primarily in the
Analytical Studies Group) in'resource allocation decisions.
The amount, number, type, and level of staff involved can be
varied according to the philosophy of the administration, but
the system is conducive to broad representation in the planning
process.

Dr. Dana, a faculty member at Lawrence University, which
uses the system, ;eported, however, (August 4, 1971) that
the members of the Analytical Studies Group evidenced some
frustration because of the limitations of making recommendations

while the administration and board retained decision-making
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power. Mr. Wrolstad, Vice President for Finance at Lawrence,

. reported a year later (August 4, 1972) that there was still a
mixee reaction from the faculty but the Analytical Studies
Group would probably be continued because the "hard look" of
the analytic process was essential. He pointed out that
eight faculty stood for election for four vacancies on the
committee and he felt this was a relatively healthy indication.
Mr. Wrolstad said that the philosophy they were trying to
foster was that the ASG is en adjunct to the president's office
to help him make up the budget. |

Mr. Dozier felt (Agguet 4, 1972) that some of the faculty

at Macalester felt threatened by the committee. Apparently

everal_;aculxy“wexe_xeleased—lastryear-for‘austETif?”ieﬁéBﬁE?
and any new approach would be viewed with suspicion. Even the
members of the committee evidenced some ambiguity. They
showed reluctance to use some analytical data to assist them in
priority determination. Mr. Dozier felt that the operation of
the ASG at Macalester was somewhat negatively influenced by
the political dynamics sreated by a new president who has been
reticent at some points to accept the implicit philosophy of
the system (i.e., faculty participation in decision-making).
Mr. Dozier observed (August 4, 1972) that it takes a strong

commi tment and a real push to implement and maintain the system.
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An interesting second (or perhaps third) phase of the
ASG 18 that some of the personnel at Lﬁwrence who have been
supporting the system have begun to losé”their enthusiasm,
They have accepted the process and appreciated the opportunity
to become informed aﬁé assist in the development of the budget,
but now that they have spent a two-year effort getting the
institution into the "black', they want.to see the system used
for the development of creative new programs and not just as
an avsteirity tool (Wrolstad, August 4, 1972).

Availability of Training Materials and the Length and Cost
of Training Programs

Both users reported that they found it profitable to
attend the NACﬁfO br CAScbworkshops regarding the system.
There has been at least one two-day workshop held in each of
the last few years. The charge recently has been $125 for
two people from one institution. They have felt that the
system had a better chance of being implemented if more than
one administrator returned to campus with training in the
planning process. The room, board and travel costs related
to these workshops will probably be the most expensive aspect
of the training costs. Other campus personnel involved in the
process can be easily oriented on campus. Additional copies

of the manual are available at a cost of $10.00.

Maintenance Service and Cost

See "Cost of Consultants,"

Y
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CHAPTER FIVE

CONCLUSIONS, RECOMMENDATIONS AND IMPLICATIONS

In this study a system has been defined as a set of
interrelated elements working toward a common goal. An
attempt has been made to apply the concept to the processes
of administration and planning in institutioms of higher
education.

.Wmeyg teseg;ch has focused on the identification and
description of the functionél applications ;f the systems
concept (models, programs, and services) that appear to be
suitable for use in small colleges. Special attention was
also directed toward significant factors related to the
implementation of a sample of these systems on college
campuses. ‘

As a logical extension of the research, this chapter
attempts to draw general and‘épccific conclusions, make
;everal recommendations, suggest some areas for further

research, and consider some implications.

203

Conclusions Regarding a Systems Approach to College Administration

Some generalizations regarding a systems approach can
be drawn from the research. These ggneral conclusions come -

from the review of the literature, the attempt to describe a
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systems approach to college administration, the interaction
with researchers and practitioners in the field while identi-
fying models, the analysis of various systemé models, and the
study of factors related to systems implementation.

The systems approach to college administration and
planning is, more than anything else, a way of thinking, a -
perspective, a viewpoint, a philosophy. It suggests that in
order to understand an organization it is necessary to:

1. Identify the various units, or subsystems of the
organization and their programs, activities, and functions;

2. Consider all of the relevant elements in detail
and develop and maintain forms and procedures for doing this;

3. Clearly define goals and objectives (both unit and
system), and ascertain the measurable movement toward them;

4. Maintain a sensitivity to the psychological, socio-
logical and political dynamics in the organization which are
relevant to its operation and achievement;

S. Analyze the processes that are used for control,
management, resource allocation, evaluation, planning, and
change;

6. Maintain an overview of the entire operation and a
clear perspective of primary purpose, or goal, and the
sequence of objectives that mustfbe met in order to reach

these overall goals.
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From a financial standpoint, a systems approach s
concerned with efficient and effecﬁive resource allocation
based on information resulting from the approach described
above. To achieve the goals and obj;ctives of the institu-
tion, decisions regarding resource commitments should be
made by taking into consideration the following:

1. what kind of reéources are needed;

2. when and where are they needed;

3. what amounts are needed; and,

‘4. are they being used as efficiently as possible?

The models studied each deal with one or more of these questions.

The systems approach also attempts to evaluate alternative
means of achieviang unit and institutional goals and objectives.
Costs, trade;offs of expected benefits or results, and consi-
deration of all factors involved is necessary in this process.
The simulation function focuses on this. ‘

The state of the systems literatuie related to college
administration and the art of systems models and techniques
development, especially with regard to small colleges, is
still a new field. The products that have been developed,bon
the whole, are still relatively untried, with the exception of
gsome experimental and demonstration usage. A few are beyond
this stage, but not yet tested by time, and theirulong-range

effect on the institution is still uncertain.
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The implementation of various systems related techniques
defined in Chapter II are to a great extent fragmentary and

specialized, and not actually "total system" oriented. More

will be mentioned later about the need to tie some of the new

developments together.

There has been an increase of interest in the development
of syétems for small college use, and some initial attémpts
at implementation have been madg. Thé efforts of Peat, thwi¢k,
Mitchell and Cb., the National»Center for Higher Education

Management Systems at WICHE, and CAMPUS&illustrate this.

Conclusions Regarding Models

The categorization of the various systems models, pro-
grams, and services represents an attempt to'reduce some of
the confusion in understanding and térmihdlogj which exists
in the field. Hopefully, it will be of asqistance to pros-
pective systems users by providing an outline of some of the
kiqu of functions performed by systems and by giving illustra-

tions of specific models available.

MIS for Operations The information necessary for opera-

tional purposes is made up of data from such areas as budget
control, cash balances, payroll, staff and student informatiom,
student grades, etc.

Many institutions have begun to make use of electronic

data processing (EDP) in these areas and the term "gystems'
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is frequently associated only with these efforts. The term "
as used in this study, however, refers to a comprehensive
inforeation base that reflects the relevant relationships
between the factors and areas involved.}v

As most users of EDP have noted, even with fragmented,
nonsystems data bases, the cost of the hardware required to
handle and manipulate complex data quiekly and convenieetly
13 quite high.. In addition, the systems implementation probably
will require expenditures for software (systems design and
computer programs) and/or semitechnieal or technical personnel
to handle the program. Spme cost justification is possible
through personnel reduction (or reduced expansion of staff),
but improved decision-making with associated indirect savings
probably will have to be the primary reason for implementation.

No operational inexpensive MIS system for operations
came to light in the process of this study. Im the absence
of a readymade model at a reasonable cost, smaller institu-
tions will have to continue t. gradually apply new segments of

their information to EDP as it becomes necessary, and when

they can afford it.

MIS for Planning Tle difference between an-MIS for.. . T

operations and an MIS for planning (See Chapter III) is not
always made clear by vendors. In addition to specific func-

tions performed (operations, as defined above, as compared to
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planﬁing), it is a matter of focus on purpose. The MIS for
planning is designed f9r institutional research and analysis,
cost/effectiveness study, general evaluation, resource alloca-
tion decisions, and long-range planning.

It may be suitable also for interinstitutional comparison,
if NCHEMS data element definitions are used. The SWPS and HENIS
projects_of WICHE/NCHEMS (See Chapter II) seem to indicate
that this may become standard for state and federal reports in
the future.

As is indicated in Chapters III and IV, the cost will
vary somewhat according to the model selected, but the
primary expense is incurred by data collection and translation
into definitions compatible to the elements and organization of

;he model selected.

Simulation Models These compuéer simulation programs

permit study of the complex interrelationships of various fac-
tors that are important in institutional planning. Actually,
these simulation models do no more than could be done with
paper and pencil -- if enough time and persomnel were available.
The convenience of quick answers to "what if" type of questions
-is considered to be quite valuable by s&ﬁe planning groups.

The more structured models (e.g., RRPM, See Chapter III)

also serve the purpose of alerting institutional planners to
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important factors that might othérwise be forgotten. This

sophisticated planning tool is merely_a_logical and electronic

extension of an MIS for planning.
As with the MIS for planning it is not neceééary to have
expensive electronic equipment on campus. Access by remote
terminal (e.g., CAP:SC and HELP/PLANTRAN, See Chapter III), or
by physical transportation of lafée batches of data to time-
sharing centers or service agencies is helpful in keeping the -

cost within the resource limits of most. small colleges.

Procedural (Process) Models These applications of a

systems approach (e.g., NACUBO/PBA and NLHE's Management and
Planning Guide, See Chapter III) are probably a good starting
place for most small colleges. The concept of a‘systgmatized
.planning cycle, program budgets,.development and use of goals
and objectives, participation of various segments oﬁzthe
college community in planning, establishment of evaluation pro-
cedures, and commitment to the principle of rational resdurce
allocation are but a few of the benefits to be derived.

As the need for data collection and manipulation becomes
greater and more complex, other systems techniques can be

implemented.

Comprehensive Model As more of its products become
available, the National Laboratory for Higher Education (NLHE)

may be able to perform a valuable service. Institutions that




e gtngle-organtzation-may-wish-to-select this_approach
J pr
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want a unified consultant and implementation service from a

Exchange Service The CAUSE»p;ogram appears to be geared,
at this point, to experienced systems usefs and developers.
It has a great potential for the dissemination of systems in-
formation as well as the stimulation of new developments in

;he field.

Conclusions Regarding Implementation

The cost of implementing most of the systems reviewed
in this study may be high for a small coilege with a limited
budget. quthe other hand, there are systems that can be
afforded by almﬁst any institution (e.g., NACUBO/PBA and some
NLHE products, See Chapters III and Iv) énd gsome concepts
and techniques of expensive models may be applicable in
modified form at low cost (e.g., NCHEMS and CAMPUS, See
Chapters III and IV).

Actual implementation costs tend to be higher than the
estimates of the research and development centers and pur-
veyors. This is especially true in initial presentations
and general descriptions of management information systems.

(n addition to original purchase costs (if any are involved)

‘and advertise& direct and indirect costs, prospective users
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should look for such things as: (1) "extra features" of the
system which can be purchased. at additional cost but might be
essential.to a functional implementation in a partieuiar situa-
tion (especially with commercial systems, See Chapter I111);
(2) additional consultant fees necessary, or at least advisable,
for adapting the system, organizing and collecting data,
training personnel updating the data base, maintaining the
system, etc.; (3) additional on-campus personnel required,
(4) equipment costs that include not only the obvious hard-
ware, but also related technical and supportive machinery
including desks, chairs, file cabinets, typewriters, calcula-
tors, etc.; (5) time spent by cnrrenc full-time personnel at
all levels which will "cost" in other work not done or addi-
tional personnel required at some later time as responsibilitiea
expand; (6) space and special environmental conditinns necessary
for personnel and equipment; (7) travel and food costs related
to orientation and training, examining other systems and
implementations, and attending user's seminars and workshops.
Other factors related to implementaéion (See Chapter iV) should
also be considered.

it does not appear to be possible to develop a general
guide for inplementation costs based on a percentage of the
total college budget for a year. The same'system, implemented

at similar costs could conceivably be suitable for small
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colleges whose bddgets vary from less than a million dollars
to as much as eight or ten million. It is also ppssible,
perhaps even likely, that the data available at a larger and
more”éxperienced'institutibﬂ'mightfbe’found'in’a form more
suited to system application than that of a smaller, undeveloped
school. The result would be that implementation costs related
to data collection and organization'might be higher for the -
college with the smaller budget. Obviously, the type of
systeﬁs functions and models selected will also affect the
cost. |

It appears, therefore, that estimates of implementation
lcosts will have to be determined for each institution by being
sensitive to some of the cost considerations outlined above
(in this ghapter) and in Chapter IV, and adding them to the’

announced costs.

Recommendations

The research as reported in Chapters III and IV, did not
indicate that there is any one "perfect" system for small
colleges. Each institution must analyze its own needs and then
select a system which appears to be suited in design, purpose,
and cost to its needs, resources, and level of development.

‘There are, however, some generalizations that can be
made regarding certain models that i:ay be particularly helpful

at given points in an institution's development. For instance,
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the uselof a simulation model might be especially profitable for
an institution facing a "crossroad" decision relating to one or
more major policy changes. A planniﬁglgroup may want to project
what effect such things as program changes, major capital
expenditures, budget cuts, policy changes, and redefinition

of procedures will have upon budget and other areas of the
institution.

An institution interested in drawing together its faculty,
students, and constituency, and in creating a goal consensus,
might consider using the Institutional Goals Inventory package
being tested by NLHE.

Another college may feel that its goals are clegr and
programs well planned, but that it has a need for better opera-
tional and control information. Such an institution would
probably benefit from a study of existing MIS for operatioms

" models and either select one, or parts of several, or design
its own.

Still another college may feel that its grimary need
is a better process for planning. It may want to select a ,
process model, a data based model useful for cost/effective-
ness analysis, a program budget system, or a program such as
NCHEMS or CAﬁPUS which combines several of these functions.

The careful use of each of these pyoducts, especially

when suited to an institutional need, might be expected to
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assisi in the creation of a more stable institution, greater
openness: to controlled change, an imﬁrovemgnt in .resource allo-
cation decisions and the development of a general sense of
coniidence an& feeling of security on the éaﬁpus.

Another method of implementing a systems approach that
may be particularly suitable to small colleges is the appli-
cation of the concept, and some of the techniques, witliout the
use of complex models and electronic dara pracessing; For
inatance, a planning model could be created by determining
the important factoré related to analysis aﬂd-ﬁlaﬁniﬂg-and
determining the relationships between them. The data base
would then be hand collected, recorded, and organized. Pro-
jections could be created by paper and pencil comp#t#tions and
the use of desk calculators. The new electronit calculators
are particularly well suited to this function.

As more detail, speed, and model complexity are desired
and the approach proves to be cost effective, electronic.
implementation can_be.executed. The evolutionary approach
méi'be best for col ..ges with limited funds and no pressing
need for-crossroad decisions (immediate plant needs, or major
program and policy changes). Another édvantage of this
approach is that the administration, or director of institu-

tional research, has the opportunity to assess commitment to

Q : 535}{) | '
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rational planniﬂg procedures and the concept of planned
change. Both direct and indirect results can be assessed
prior to substantial commitment of time, personnei, and
funds to a full-blown applicatfon.

1t probably would be advisable, however, to select a
comprehensive model, such as NCHEMS/PMS or CAMPUS to be
the goal of the evolutionary implementation. This overall
structure could supply suggestions for factors to be manip-
ulated manually, assist in the design of subsystems, and
assure compatibility of early activity with later efforts.
Some of the psychological considerations could aléo be
identified, tested, and/or énticipated. These might include
motivatibn to use the syétem,”fésistance to change, impact
on faculty-student-administration communication, and
general acceptance.

The general comﬁlexity of the field and the excessive
claims of some vendors seem to suggest that a consultant be
used for system selection unless a college's need for a
particular type of system is very clear and they have the
resources to implement the most comprehensive model of that
type availablé. The average administrator, director of
research, director of EDP, planning assistant, or educational
development officer is not likely to have the sophistication

to evaluate and assess the suitability to his institution of
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an increasingly complex vqriety of systems models, programs,

- and services. An outside consultant, with an objective per-
éé;ctive, may be able to assist in the detefmination of
specific inétitu;ional needs that can_be satisf;ed_byrqutemg_
functions, the selection of the most suitable and economical
model, the adaptation of the design (if necessary) to the
specific institutional needs, the planning of rélated.processeg
and procedures, the overseeing of implementation, and the
t;gip;ng and oria,;ation of personnel.

‘In light of'the findings reported in Chapter III, it "~
sppears that a few recommendations might be in order for
research and develcopment centers.

Federally fundad, foundation supported and university
subsidi- .. research and deveiopméﬁfm;enters have produced a
wide vuriety of systems models, programs, and services.

Some of these systeﬁs, or facets of them, appear to be suit-
able for use in small colleges.

One of the greatest needs, however, is that of field

. testing these products on small college campuses. The small
schools, with limited fesources, will probéﬁly be unable to
risk the time, personnel, and funds hecéssary to "try" a
sophiséicated systems afproach to college administration and
planning. It will probably be necessary for them to feel
that enough testing and on-campus use has tak;h place ﬁo give

reasonable assurance that most of the snags have been removed,
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and that the eystem has proven itself in terms of productivity,
before their administrators recommend substantial commitments
for systems implementation.

Aside from adaptation, general refinement, and field
testing of the models available, one of the next most pressing
needs of small colleges is the development of a viable design
for a management information system for operations. This would
satisfy the urgent need for organized, adequate, accurate, and
quickly available information related to budget control, cash
balances, student information, grades, alumni data, etc.

As noted in Chapter III, no MIS for operatioﬁs was iden-
tified that would be suitable for most small colleges. There
are some weaknesses in design, but the primary inhibiting factor
18 the cost of hardware, software, and implementation. If,
however, a total structure is created that will permit an
evolutionary implementation, most small schools could at least
begin the process of installation. Obviously, the approach
would have to be modular. This would permit 1mp1eqqntation in
priority areas and assure compatibility with later develop-
ments. It should also be paper, pencil, and desk calculator
functional so that modulee could be implemented without
electronic data processing, if necessary.

Another effort of research and development which would

appear to be of great help to small colleges is an overall

R33
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structure or design for an institution which incorporates all
of the types of planning and management techniques available

and suitable. A comprehensive, modular design of this type

‘would have to be flexible enough to permit adaptation to indi~- -

vidual institutional needs and to allow for the incorporation
of new systems functiona as they are developed. As with the
evolutionary approach to an MIS for operations above, the
design for a comprehensive system would provide a blueprint for
segmented development. This will reduce fragmentation of
effort and incompatibility of functions implemented at differ-
ent times, in various departments, by different people and for
different purposes. Depending on the environment and priori-
tiés, the institution could begin by implementing whatever
function of the total design appeared to be most needed (such
as MIS for operations, MIS for planning, simulation, or program
budget) and then move to other areas as resources permitted.

A general impression received during the process of the
research was that research and development ceﬁters and systems
purveyors probably should be more careful to avoid excessive
claims regarding the usefulness of their systems. Frequently,
it is not as much what is said as what is not said. Pros-
pective users are not, on the whole, very sophisticated in

differentiating between various types and functions of systems,
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limitations of the system or explain that other desirable
functions, perfofmed by other products also called systems, are
not performed by the particular model being described. ;n a
relatively complicated field such as this, at this early stage
of general development and use, and at a time when terminology
is still, in large measure, in a state of flux, such efforts
are necessary for clarification and fair representation if
prospective users are not to be misled.

Excessive claims of vendors could impede the development
of valuable tools and techniques. True systems theory, and
a systems approach, is sobering and humbling as the user becomes
increasingly aware of the ever expanding array of important
factors involved in the system and its environment, their
complex relationships, and the ever changing nature of the
phenomenar

In a broader sense, a more difficult task of clarifica-
tion and improved communication will also have to be undertaken
soon, i.e., a more careful use of general systems theory termin-
ology in educational systems application. One problem ie that
the discipline of general systems theory is not yet well
enough established to give leadership in this effort. However,
a greater problem appears to be the tendency of model designers

(library, admissions, etc.) to use the term "system'" for any . __ .

segment of activity without considering the total system.
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Implications

This section of the chapter is an attempt to express some
idgap that appear to the writer to be implications of the review
of the litefaturq and findings contained iﬁ thiﬁ report. In
addition, some of the 1deaq are based on genaeral impressions
recelved by the researcher in the procéss of almost two years of
study in the field and goes beyond the material reported in

earlier chapters.

Effects of a Systems Approach During the process of the

research, several apparent results or potential byproducts of
systens implementation were reported or claimed in the liter-
ature, reported or anticipated by researchers and practitioners,
and observed by this writer. Most éf the eighteen items go
beyond the écope of the findings reported in Chapters III and IV.
Many of these practical, observable effects may occur even if
the particular system implementation ie not as successful as
had been hoped. Many are "Hawthorne effect' phenomena, but
others are more direct benefits of a systems approach:

1. Identifies and clarifies institutional goals and
objectives;

2. Encourages focus of programs and activities on goals

and objectives because of pressure to bepomerggglxg;gglgﬂuuv‘..‘M‘

3. Enhances general communication through the committee

work and general interaction between varioums segments of the
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college community that is inherent to most systems;
£. Improves feeling of participation in decision-making which
tends to upgrade morale and,productivity;'
5. Provides, through the planning group, a funnel for inno-
vative ideas from all areas of the institution;
6. Increases probability of identifying potential problems
and blind spots before they become excessively disruptive;
7. Maintains or increases insti;utional development and
general viability;
8. Encourages consideration of long-range goals;
9. Encourages an attitude of planning in all areas and
levels of the institution;
10. Encourages the development of new techniques of data
collection, measurement, and analysi;;
11. 1Increases program efficiency and effectiveness;
12. Creates constituency confidence in the operations and
procedures of the institution;
| 13. Precipitates evaluation, even if a particular plan or
model is not espectally successful;
14, Decreases the reactionary tendency of decision-making
during crisis periods; |
.. 15. [Increases sensitivity to the importance of social, psycho-
logical, and political factors in educational and managerial policy

and procedures;
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16. Produces personnel satisfaction and confidencé by
conveying the feeling ''we know where we're going or at least
we're systematically trying to find out;"

17. Encourages the development of an organizational
structure that parallels current operation;

18. Encourages the development of organizational and

managerial theory and practice.

College Interest Colleges have shown an interest in these

new management techniques. In 1972, over fifty small institutions
wrote proposals requesting participétion in a Title IIT project
of systems implementation. The project was sponsored by The
Council for the Advancement of Small Colleges, and tlve number
of responses represented almost one half of the member institu-
tions.

In the same year, almost 1,000 college anrd.uriversity
administrators attended a three ddy forum on systems models

which was held in Denver, Colorado.

Funding Private foundations have been supporting the
development of small college techniques for several years
(e.g., CAP:SC and ﬁACUBO/PBA) and now the federal government
is beginning to show an increased interest in this support

.(E.G., NCHEMS/SCDP_and Title III, "Developing Institutions"

.
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In order for some of the more sophisticated approaches to
be tested on small college camphses, it will probably be
necessary fpr the federal gavernment to expénd the subsidy of
implementation costs. Funds ma;balso be availaﬁle to iﬁdiiidual
colleges, or consortia, from foundations and pr;vate donors who
have an appreciation for the use of planning and information
systems in business and industry.

Perhaps the responsibility is beyond the duties of research
and development centers, but they probably could be of sub~-
stantial help to individual small cblleges and consortia in
raising funds for systems implementation. Sources might be
federal, private foundations, and/or industry. ' The stature and
stability of .the research and development center, testimonials
from other clients, and skill in presentation could all be used

to increase.thﬁulikelihood of grants.

Continued Developments in the Field Another general

observation is the continuation of the development of the

field, including the development of new techniques and the evolu-
tion of existing systems. The perfect model has not been
developed and probably will not be. As organizations and their
‘environment change in regard to structure, purpose, and program,

the management tools must be altered to suit new needs. There-

fore, the flexibility of any system and the development and test-
]

ing of new models is very important.
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The Preparation of Administrators There appears to be an

1 creasing need for specialiéts in this field. New positions

- are -opening in research and development centers, -as-Directors
of Institutional Research, Planning Assistants, and Educational
Development Officers on campuses, as teachers in departments of
eduéationél administration with a speciality'in these new manage-
ment sciences, in commercial firms which are developing, seiling,
and installing new models, and as consultants to research and
development centers, colleges, and consortia.

In addition to the preparation of specialists, it may
be increasingly préfitable for all administrators to understand,
in a general way, the systems approach and be cognizant of the
related techniques that are available.

Departments of educational administration may find it desir-
uble to devélop courses and programs in these areas so that
prospective administrators are at least familiar with the field
aad prepared to stimulate and encourage the use of new systems
related management tools, if not adopt and implement a compre-
hensive systems approach themselves.

In-service, or continuing education programs, may also
be helpful to incumbent administrators. Many higher education

_____ gxgcutiyeg,moﬁnsmqllmggllggqq";p_particular, have had no train-

ing in administrative theory and practice;iﬂkrétudy of the
.

systems approach permits and encourages consideration of general

-
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administrative theory and management practice as well as
information about specific tools and techniques which would

be a good basis for an in-service program.

The Need for Systems in Small Colleges A final impression

is that without systematic planning procedures and rational
decision-making, based on adequate data organized in a functional
manner, small colleges are probably not going to be able to
resolve the complex problemﬁ of the seventies. Without a clear
purpose and efficient programs designed to achieve their goals
and objectives, they are likely to continue to drift into the
mold of larger institutions in whose patterns they may not be
able to perform as well. There is substantial support for the
opinion that small institutions have a place in American higher
education, but they will have to find and maintain that place by
self-analysis, sensitivity to their envizonment and constituency,
altering institutional purposes and programs, where necessary,
and systematically planning so as to match their activity with

the resources available.

Suggestions for Additional Research

Within the systems approach one of the greatest needs 1is
that of identifying, describing, measuring, and comparing
"outcomes." The question of what is desirable and what is

"quality education" according to the purpose of any one
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4
particular college will probably have to be de;eloped and
implemented by the institution itself. It is likely that a
college could be helped and encouraged in these efforts,
however, if suggestions could be m#dé. Péiﬁ;ﬁéuéhé.;itéfﬁ;- o
tives available could be catalogued, or at least illustrations
presented of what constitutes an institutional purpose, or how .
to discover it, how to develop éoals and objectives..how to
develop programs and activities to achieve these goals and
objectives, and suggest methods for measuring and evaluating the
results. It is impossible to evaluate and adjust the processes
of a system if you cannot evaluate its products. Current
means of measuring output, i.e., number of courses'taught,
number of students, and degrees granted, are inadequate. Some
identification and testing of ways to measure behavioral change
resulting from exposure to college programs is necessary.

The relationship of a coll.zge systeﬁ to its environment
is ano;he; facet cf the systens approach which needs research.
Is it possible to develop or identify measures of the environ-
ment which ﬁill assist in predict!ng avallable resources, demands
on the institution, requests for saxvines, and potential compe-
tition and/or duplication of sec . 22

A utﬁgy of subsystem rwdels may prove iv be valuable. In

the process of the research for this rep..”, muny special pur-

pose models were noted. Thelr purposns 4.4 functions included:
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library services, alumni information, student personnel
information, accounting, physical plant planning and main-

tenance. A survey which catalogs and categorizes these

models would be not only of assistance to potential users who
have a priority need for their specialized functioms, but

could also be of value as components of a still-to-be-

developed comprehensive system.

An important factor in the application of a systems
approach is a master plan for an MIS for operations and a com
prehensive MIS (just as institutions have a physical #i;ht master
plan so that new buildings fit in at the correct time and
place) so as to avoid continued fragmentation of the data base.
This approach, of course, requires an overall design that will
accommodate modular implementatiocn, be avalilable at a reason-
able cost (to the small college), and be suitable to moderately
priced hardware. Such a model was not discovered during the
research.

There is an apparent need for research into suitahle
methods for applying cost analysis methods to the use of systems
models, programs, and services themselves. After the initial
excitement of development and testing is over, the hard, cnld
question must be asked, "what benefits do we receive from
~ using this system?" Cost/benefit techniques should be developed

and applied to assist administrators in making this assessment.
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Study is also needed on the actual effects of a systems
approach, and the use of systems related techniques on a cam-
pus. How does it affect cqmmunicgtﬁqpimplgnq;ng proqg@ures,
decision-making, efficiency, goal clarification, morale, staff
involvement, and outcomes? It may also be valuable toufelate
the findings of a study of this type to planning and manage-

ment theory.

Amalgamation and Catalysis

An impression received during the process of the study is
that perhaps the greatest single value inherent in the appli-
cation of systems theory in educational administration in
general, and to small private colleges in particular, dbes not
lie in any one theoretical concept or sophisticated new tech-
nology. If a systems approach can permit and encourage the
synthesis and generalization of various theoretical concepts
that‘result in their having a greater impact on administrative
be.iavior, it will have performed a valuable service.

Systems theory shows signs of being just such a theoretical
framework for such varied concepts as process, change, plaﬁning,
individual and group dynamics, communication, efficiency,
effectiveness, productivity, accountability, responsibility,
and democracy. Through common systems language, theoretical
concepts from other disciplines can also bg more easily related.

Such heterogeneous (or at least previously considered to be 80)

214
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areas as economics, psychology, social psychology, enginéér—<
ing, curriculum theory, architectural and urban planning, educa-
tional measureﬁent, finance, learning theory, information
sciences, library science, and mathematice gain broader under-
standing and applicatidn from eaéh other.

In addition to the potential for theoretical blending,
this study has emphasized the coordination and combination of
practical technologies and procedures in a systems approach to
college administration. Instead of technical and specialist
elites working on their projects in relative isolatiom, theix -
efforts are integrated into and influenced by the overall goal
of the institution and the efforts of other units of the organ-
ization.

Not only does a systems approach encourage a synthesis
of existing activity and thought, but it tends to precipitate
additional effort supportive to the system. Acting as a
catalyst in the environment, and between existing units and
components, it encourages change ﬁnd innovation without being
a tangential influence or producing excessively disruptive
byproducf:s . *

At the same time, a systems approach is flexible and
gsensitive to uniquely human elements. No model will ever be

conceptually comprehensive enough, and sophisticated enough

in function, to take into account all factors and dynamics.



230

Creative people can, and must, exercise judgment, identify new

alternatives, create new systems and components, interact with

the system, determine goals and objectives, "and control the -~

ethos of the system. In the s&stems approach resides an
apparent potential for the individual, particularly the admin-
istrator, to discover his place and function in the system, and
to find release from mundane and tedious procedures. He is
stimuléted to contribute his uniquely human and professional
input in a manner that can increase the efficiency and effec-
tiveness of the ever changing system of which he is a part.

The systems approach, its related tecﬁnology, and its
synthesis with the process of administration and planning is
not only a stiﬁulating and challenging theoret:ical exercise
but it gives every indication of being a valuable conceptual
and practical framework for attitudes and procedures that are
essential to the optimization of the efforts of institutioné of
higher education. Even if this approach does not live up to
the high expectation of its advocates, its implementation is
likely to foster healthy communication amd research, perhaps

becoming the stepping stone to an even better approach.
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APPENDIX A

The following people were especially helpful in
carrying out this stud&. The&Aéuééiied egééufégeﬁe;£;ru
information, advice and technical know-how by letter, tele-
phone, and in personal interviews. Their commitment of time,
energy, skill, experience and wisdom were invaluable.
Michael L. Abbott, formerly Program Associate, National

Laboratory for Higher Education, Durham, North Carolina

Bruce K. Alcorn,'Program Associate, National Laboratory for
Higher Education, Durham, North Carolina

John Allison, Systems Services, Portland State University,
Portland, Oregon

Paul Bernstien, formerly Assistant Professor of Political
Science, Temple University, Philadelphia, Pennsylvania

Walter P. Black, Frogram Associate, National Laboratory for
Higher Educaticr, Durham, North Carolina

Harry S. Blanton, Acting President, National Laboratory for
Higher Education, Durham, North Carolina

Robert C. Carnell, Vice President for Financial Affairs,
Thomas More College, Covington, Kentucky

Thomas A. Davis, formerly Assistant to the Provost for
Resource Planning, Princeton University, Princeton,
New Jersey '

John M. Dozier, Vice President for Finmancial Affairs,
Macalester College, St. Paul, Minnesota

Marjorie Dresser, Assistant Dean, Wheaton College, Norton,
Massachusetts

Maurice R. Duperre, Associate Professor of Educational
Administration, Temple University, Philadelphia, Pennsylvania
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Michael J. Ehrensberger, College and University Sales
Representative, Cincom Systems Inc., Cincimmati, Ohio

S w~wD;~FrancismEinn,mExecutive_VicemBresident;QNational,Asso=mwwh_MMN
ciation of College and University Business Officers,
Washington, D.C.

A. John Fiorino, Professor of Curriculum and Instruction,
Temple University, Philadelphia, Pennsylvania

Stephen Fullum, Director of Data Processing, Burlington
County College, Burlington, New Jersey

Jerome J. Gordon, Program Associate, National Laboratory
for Higher Education, Durham, North Carolina

Warren Graff, Conéﬁléant, Glenside, Pennsylvania

Warren W. Gulko, formerly Staff Associate, National Center
for Higher Educational Management Systems, Boulder,
Colorado

John W. Gwynn, Manager, Advanced Systems Design Group, Stan-
ford University, Stanford, California

Edward N. Hobson, Product Development Coordinator, National
Laboratory for Higher Education, Durham, North Carolina-

Harold L. Hodgkinson, Research Educator, Center for Research
and Development in Higher Education, University of Cali-
fornia, Berkeley, California

Everett H. Hopkins, formerly President, National Laboratory
for Higher Education, Durham, North Carolina

Robert H. Huff, Director of Training and Implementation,
National Center for Higher Educational Management Systems,
Boulder, Colorado

Harold Jackson, Office of Educaticn, Department of Health,
Education and Welfare, Whgﬁington, D.C.

Hans Jenny, Professor of Economics, Wooster College,
Wooster, Ohio

Charles A. Joiner, Professor of Political Science, Temple
University, Philadelphia, Pennsylvania
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Richard W. Judy, Institute for the Quantitative Analysis of
Social and Economic Policy, Toronto University, Toronto,
Canada :

__Martin_G. Keeney, Director of Management Information Systems,

Michigan State University, East Lansing, Michigan R

Adolph J. Koenig, Office of ‘Education, Department of Health,
Education and Welfare, Washington, D.C.

Jack B. Levine, Principal, Systems Research Group, Toronto,
Canada

vincent L. Locacio, Consultant, Peat, Marwick, Mitchell and
Co., New York, New York

William T. Lombus, Directer ~f Institutional Research, Thomas
More College, Covington, Fentucky

Gregory Markovich, Director of Data Processing, Azuza Pacific
College, Pasadina, California

Thomas R. Mason, University of Colorado, Boulder, Colorado

Ward Mason, Office of Education, Depértment of Health,
Education and Welfare, Washington, D.C. '

L. Richard Meeth, Professor of Higher Education, State
University of New York at Buffalo, Buffalo, New York

Thad Murwin, Marketing Representative, IBM Corporationm,
Philadelphia, Pennsylvania

Oscar G. Mink, formerly Director, Senior College Division,
National Laboratory”for Higher Education, Durham, North
Carolina

John minter, Senior Staff Associate, National Center for
Higher Educational Management Systems, Boulder, Colorado

James W. Morrison, Systems Consultant and Assistant to the
President, St. Anselm's College, Manchester, New Hampshire

charles A. Nelson, Partner, Peat, Marwick, Mitchell and
Co., New York, New.York
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Paul Neugent, Professor of Mathematics, Franklin College,
Franklin, Indiana

Fred W. Nicolai, Assistant Vice President for Administration,
- Temple-University,. Philadelphia, Pennsylvania . _ .. ... ... . ..

Leon Ovsiew, Professor of Educational Administration,
Temple University, Philadelphia, Pennsylvania

Richard L. Salmon, Economics and Management Science Division,
Midwest Research Institute, Kansas City, Missouri

Matr W. Steele, Associate Director, Institutional Research,
University of Miami, Coral Gables, Florida

Donald Struve, Manager, Peat, Marwick, Mitchell and Co.,
New YorK, New York

Charles W. Thomas, Executive Director, College and University
Systems Exchange, Boulder, Colorado

Roger J. Voskuyl, Executive Director, Council for the
Advancement of Small Colleges, Washington, D.C.

Jerome Wartgow, Coordinator of Research and Evaluation,
Governors State University, Park Forest South, Illinois

George B. Weathersby, Associate Director, Office of
Analytical Studies, University of California, Berkeley,
California

Philip C. Winstead, Educational Development Officer, Furman
University, Greenville, South Carolina

Marshal H. Whithead, Assistant Professor of Political Science,
Temple University, Philadelphia, Pennsylvania

Richard M. Witter, Assistant Executive Director, Council
for the Advancement of Small Colleges, Washington, D.C.

Marvin 0. Wrolstad, Vice President for Business Affairs,
Lavwrence University, Appleton, Wisconsin

Michael E. Young, Staff Associate, National Center for
Higher Educational Management Systems, Boulder, Colorado
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APPENDIX B

... —Dr..Bruce K. Alcorn, Program Associate, National -
Laboratory for Higher Education, Durham, North
Carolina

Dr. Thomas A. Davis, Assistant to the Provost for
Planning, Princeton University, Princeton, New
Jersey

Dr. Maurice R. Duperre, Associate Professor of
Education Administration, Temple University,
Philadelphia, Pennsylvania

Dr. A. John Fiorino, Associate Professor of
Curriculum and Instruction, Temple University,
Philadelphia, Pennsylvania

Dr. John Minter, Senior Staff Associate, National
Center for Higher Education Management' Systems,
Boulder, Colorado

Dr. Fred W. Nicolai, Assistant Vice President
for Administration, Temple University, Philadelphia,
Pennsylvania

Dr. Roger J. Voskuyl, Executive Director, Council
for the Advancement of Small Colleges, Washington, D.C.
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