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Foreword

'THE publication of this monograph represents the culminaiing event
1 in a major cooperative venture begun nearly two years ago by the

ERIC Clearinghouse on Educational Administration and the Center for
the Advanced Study of Educational, Administration. That cooperative
venture was, in turn, a result of the convergence of interests of these two
organizations.

In the summer of 1968, CASEA announced the adoption of a revised
statement of focus and objectives. In that announcement, the Center indi-
cated that its general objectives in the years ahead would be to develop
organizational and administrative arrangements that would accommodate
rapidly changing instructior al techniques, strategies, and goals. A central
concern underlying the adoption of that objective was the realization that
rapid changes were occurring in the social forces that impinge upon the
educational system of this country and in the technological means by
which education is conducted. To inform those in the Center who were
planning future research and development activities, it appeared neces-
sary to assemble the best information possible regarding the nature of
those changes.

At the same time, the Clearinghouse was interested in commissioning
a series of state-of-the-knowledge papers to provide educators throughout
the country with the latest information regarding the educational impli-
cations of social and technological change in America. Thus, the co-
operative venture was undertaken.

is



X FOREWORD

With the advice of a number of people both within and outside the
two organizations, their directors began a series of discussions regarding
relevant topics to be treated in the commissioned papers. Once the topics
were agreed upon, a nationwide search was undertaken to identify the
leading scholars in each of the topical areas.

Eventually, those scholars were identified and contacted. All agreed
to prepare papers on the assigned topics and to present those papers at
a conference to which leading researchers, professors, and practitioners
in the field of educational administration would be invited. The confer-
ence was held in Portland, Oregon, on December 8-9, 1969. Following
the conference, the papers were refined and through publication in this
monograph ere being made available to those interested.

MAX G. ABBOTT
CASEA Director



Introduction

WHEN funds became available for ERIC clearinghouses to commis-
sion state-of-the-knowledge papers, the Clearinghouse on Educa-

tional Administration was confronted with two major problems. First,
there seemed to be little agreement in education as to the precise nature
of a state-of-the-knowledge paper. Second, even when agreement on the
nature of such papers could be obtained, the subject matter to be included
in them was difficult to delineate in such a way that prospective authors
would have a well-defined prescription to guide their efforts.

The more general problemthat of ticcrang the nature of a state-of-the-
knowledge paper- -was confronted first a meeting of the ERIC/CEA
National Advisory Board. After consider :Ile discussion, some basic ideas
about the nature of a state-of-the-knowledge paper in the field of educa-
tional administration were agreed upon. Subsequently, a set of general
specifications for ERIC/CEA state-of-the-knowledge papers was prepared.

Although these guidelines were intended primarily as a means of
obtaining some consistency among the papers commissioned, it seems
worthwhile to summarize them here so that those who read the papers
may better appreciate the constraints placed upon the authors. The guide-
lines provided for division of each paper into four parts.

In preparing his paper, each author was requested to define precisely
for his readers the parameters of his topic. Therefore, a brief introduction
or other initial statement of the topic was required.

Although the portion of a state-of-the-knowledge paper that should
xi



xii INTRODUCTION

be devoted to an analysis of relevant literature cannot be exactly pre-
scribed, a substantial amount of each paper was expected to cite and
critically analyze what has been written on the topic. A brief historical
perspective of the topic was also considered beneficial for readers. In
most topics the literature published in the last ten years (or less) was
thought to provide an adequate basis for defining, synthesizing, and pro-
jecting. Citations of documents produced prior to that period were
generally to I e confined to "landmark" reports that have set the step
for current thinking. A major function of state-of-the-knowledge papers
underlying this guideline is that they provide an interested. professional
audience with a reasonably adequate set of citations du ough which initial
competence in the topical area may be acquired.

Probably the most difficult t eilt facing each author was that of concep-
tueizing from the body of available literature some generalizations that
serve to organize and integrate the bits and pieces of knowledge that bear
upon his ,opic. The synthesis segment of the paper was to be encompassing
enough to embrace the major ideas and trends supported by literature in
the topic as it was initially defined and analyzed. Although the synthesis
could be quite brief, it was expected to be detailed enough to provide read-
ers with the substance of the author's conclusions about what is known.

Finally, each author was expected to project the future development of
knowledge in his topic, based on his realistic assessment of current knowl-
edge, its historical development, and the probable social context of the
future. Projections were not expected to exceed a period of more than one
decade.

Instead of selecting topics that range across the entire field of educa-
tional administration, the decision was made to select a general theme
social and technological changearound wi.:ch all five papers could be
integrated. Each paper could thus be more narrowly focused so that an
indepth analysis of literature was feasible. The purpose behind the selec-
tion was that, while each paper would &Lail one discrete topic relevant
to the implications for education of social or technological change, to-
gether the papers would provide a comprehensive view of this salient
theme.

In part 1, Willis W. Harman presents a broad overview of our chang-
ing society and its implications for the future of education. Harman
disavows any attempt to predict the future, and instead seeks to provide
a conceptual framework for understanding the direction and nature of
plausible "alternative futures" for society. Harman assumes, of course,
that society does have freedom of choice in affecting its future, an as-
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CASEA-ERIC/CEA

Prim Center for the Advanced Study of Educational Administration
J. ( CASEA) is one of eight educational research and development centers
in the United States. Each focuses on a specific problem in education. The
Center's general objective is to develop organizational and administrative
arrangements for public schools that will accommodate emerging instruc-
tional techniques, strategies, and goals.

Consequently, the Center has developed five programs that are concerned
with the decision process at the school district level. All five concentrate on
decisions relating to instructional and curricular change.

The ERIC Clearinghouse on Educational Administration is a unit of the
national Educational Resources Information Center network. It cooperates
with Central ERIC in Washington, D.C., to monitor, acquire, index, and
abstract documents and to publish newsletters, bibliographies, and interpre-
tive research studies in its particular educational area.

ERIC serves the educational community by disseminating educational re-
search results and other resource information that can be used in developing
more effective educational programs.

Both CASEA and ERIC/CEA are partly supported from the United States
Office of Education, Department of Health, Education, and Welfare. The
opinions expressed in this publication do not necessarily reflect the position
or policy of the Office of Education and no official endorsement by the Office
of Education should be inferred.

Both CASEA and ERIC/CEA are located on the University of Oregon
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sumption perhaps not shared by some of those whom he sees on the fore-
front of the social change occurring in our society.

While acknowledging that not one but a range of alternative futures
exists, Harman singles out two of these for analysis and comparison. The
first, the "second-phase" industrial society, presupposes a relatively con-
tinuous transition from our contemporary industrialized society to a
highly sophisticated technological society. The second, the "person=
centered" society, assumes a significant break with contemporary society
in both its institutional forms and !'ts institutionalized values.

Since these two alternative futures represent a choice between conflict-
ing belief and value systems, Harman examines at length the belief and
value position supporting each alternative. The "person-centered" so-
ciety, he suggests, appears to be supported by the new beliefs and values
of humanistic psychologists and contemporary youth. The "second-
phase" industrial alternative, on the other hand, appears to be in line
with an orderly extension of current middle-class values.

Harman ties together the impact of social change on education by
describing four overriding issues on whose outcome largely rests society's
"future history." Urging his readers to be aware of the possible conse-
quences of plausible alternative futures for our society, Harman reminds
educators particularly to be aware of their role in helping to choose the
future.

If Harman can be said to take a macruview of social change, a micro-
view is provided by Richard C. Williams in part 2. Williams begins with
an analysis of internal and external conditions contributing to the rise
of teacher militancy in the public schools. Internal conditions are the
changing composition of the teacher labor force, the inadequate com-
pensation of teachers, and the lack of agreement among teachers and
schod managers on the teachers' claim for "professional" status. Ex-
ternal 4onditions are the growing acceptance of civil disobedience tech-
niques, the success of the American labor movement, and the increasing
public dissatisfaction with the schools.

Following this analysis, Williams describes three alternative models
for improving the involvement of teachers in the decision-making process.

The modified hierarchical model is an attempt to alter the traditional
framework for governing the schools by expanding consultation between
teachers and manage.ment. The academic model, borrowed from higher
education, delegates appropriate portions of the decision- making process
to teachers. The union model, patterned after the labor movement in the
private sector of the economy, provides for the negotiation of differences
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between teachers and school managers to arrive at mutually written con-
tracts that cover the entire operation of the school.

William, evaluates the projected effectiveness of each model if applied
to the unique problems of public education. Two such problems are the
difficulty in measuring educational output and the lack of consensus as
to whothe parent or the sterlentis the client of the public schools.

Predicting increased use of the union model, Williams assesses the
consequences of this model for conflict management, organizational
flexibility, and decision-making structure in the public schools.

In part 3, beginning the technological section of the monograph, Roger

A. Kaufman seeks to promote a common understanding among adminis-

trators as to the uses of the system approach in solving educational prob-
lems. Kaufman defines a system approach as the application of formal
problem-solving tools and techniques for effectively and efficiently achiev-
ing a desired outcome. The system approach, according to Kaufman, in-

volves a six-step problem-solving procedure: (1) problem identification,
(2) specification of main goals and subgoals, (3) identification and
selection of alternatives for achieving goals and subgoals, (4) design and
implementation, (5) evaluation, and (6) required revision.

In the development of the system approach, a number of techniques
have been derived, says Kaufman, that have much to offer inthe quantita-
tive improvement of educational outcomes. These techniques include
needs assessment, system analysis, behavioral objectives, PPBS, methods-

means selection, network-based management tools, and refined testing
and assessment methods.

Kaufman predicts that integration of the several system approaches
will occur as confusion over terminology diminishes and as the concepts
become increasingly defined in operational terms. As educational ad-
ministrators become more outcome or product oriented, they will view
education as an accountability system in which each person concerned

has a role to play in achieving these outcomes.
Marvin C. Alkin and James E. Bruno, in part 4, discuss applications

of systems approaches to educational planning. Alkin and Bruno focus
on that aspect of planning primarily concerned with internal decisions
in education, i.e., decisions that involve making choices among alterna-
tives, methods, media, and technologies. According to the authors, a
systems approach is composed of five major elements: objectives, al-
ternatives, costs, a model (oi. models) , and a decision rule. The continu-

ous cycling of these five elements, say the authors, is the key to successful
application of a systems approach to educational decision making.
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Various systems planning techniques, all employing the five basic ele-
ments of a systems approach, are described and their application to edu-
cation reviewed. These systems planning techniques include operations
research, PPBS, systems analysis, simulations, operational gaming,
Delphi technique, program evaluation review technique (PERT), and
critical path method (CPM).

Although Alkin and Bruno acknowledge the existence of some major
limitations to current use of these techniques in education, they nonethe-
less anticipate that the future will not only bring a solution to these prob-
lems, but an enormous increase in the use of systems approaches in edu-
cational planning.

Since a systems study is only as good as the data it employs, part 5 of
this collection, by John A. Evans, on educational management informa-
tion systems, is an appropriate conclusion to the technological section of
the monograph.

Intending to contribute a better understanding of computer-based
management information systems (MIS) and their implications for edu-
cational management, Evans defines and clarifies major terms and con-
cepts relating to MIS. In a review of landmark developments in the evo-
lution of information technology, Evans emphasizes the rapid growth of
the computer as a data-management aid.

Based on a survey of literature on the applications of MIS tools to edu-
cation, Evans shows that applications have unevenly penetrated the vari-
ous management levels of the educational system. The greatest number
of applications have occurred at the lower levels where managerial prob-
lems are least complex and most structured. Evans further discusses MIS
applications by examining some of the major limitations that have shaped
their development and inhibited their use

In his concluding chapter, Evans summarizes likely future develop-
ments in MIS technology, emphasizing its probable impact on educational
management.

PHILIP K. PIELE
TERRY L. EIDELL
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Nature of Our Changing Society:
Implications for Schools

Willis W. Harman
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Introduction

A

Mins paper differs considerably from the usual state-of-the-knowledge
1 r- loft. The basic reason is that there is, in one sense, no "knowledge"

of the future to report the state of. The times are too dynamic for the
ordinary sort of projection of present trends to have much value.

To see why, one has only to imagine having, in 1958, a competent fore-
cast from observable pre-Sputnik trends. It would have had dubious value
in guidiag educational policy during the decade that followed, since the
urgent issues that faced education in 1968 were hardly discernible ten
years before.

On the other hand, considerable value might have been found in an
analysis that highlighted long-term educational issues and the projected
consequences of alternative responses to them. Knowing these long-term
issues, one might have been able, through analysis of changing demands
on education, to anticipate such deviations as the post-Sputnik stress
on science education, or the almost anti-intellectual counteremphasis
on feelings, awareness, and personality growth that appeared in some
quarters. These excesses would have been understood as temporary per-

].



2 CHANGING SOCIETY

turbations on the longer-term trend toward a rew balance among the
functions of education.

Or, to take another example, such analysis might have revealed the
collision course between the steady movement toward the "affluent soci-
ety" and the unspoken, de facto function of the schools to differentially
educate and thus to help perpetuate a large "under class" in which black
and brown minorities are significantly overrepresented. The precise form
of the eventual conflict would not have been predicted, but the anticipa-
tion of it in some form might have brought some additional light to bear
on policy making.

Thus, it is my endeavor not so much to cite and summarize available
literature relating to the future of the society and of education, but rather
to provide a framework within which that literature and future analyses
may be fitted. That is to say, if the attempt is successful, the reader will
be provided with a skeletal structure within which he can construct his
own dynamically changing view of alternative futures and their implica-
tions for education.

As the construction of this framework proceeds, one fundamental
theme will be seen to run throughout. Most analyses of the near-term
future (that is, the remainder of the 20th century) pose, implicitly or
explicitly, a challenge as to whether the operative values that have served
to bring us to the present point of technological and industrial develop-
ment will continue to serve well in dealing with the problems created
by that development. (By the term "operative values" is meant those
values that would be inferred from actions taken, not necessarily those
to which we profess allegiance.) The consequences of society continuing
to develop along present trends are already seen by many persons as
suggesting a need for altered values. As we shall see, there is evident
in modern revolutionary forces a thrust toward new operative values.
Whether this thrust becomes dominant, or plays itself out as one more
transient episode in history, is a key uncertainty of the future.

The goals assigned to the overall educational program, and hence to all
of educational planning, are centrally affected by the ultimate outcome
of this choice among alternative values. For this reason, the choice has
been used as the most prominent component in my framework for view-
ing the future, or, more precisely, the available alternative futures. This
crucial choice is particularly evident later in the chapter when two partic-
ular alternative futures are singled out for more detailed description, and
when the value alternatives are related to basic philosophical premises.

rn chapter 2, I examine some of the major trends identified in extant
surraisings about the next three decades. By no means is there consensus
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among forecasters as to the success we are likely to have in solving some
of the perplexing social problems ahead. However, almost all analysts
admit to the seriousness of those problems. A significant body of opinion
supports the proposition that new technological remedies are not ade-
quate treatment for technologically spawned problems, and that changes
in values are essential to a satisfactory outcome.

A different look at these same data is taken in chapter 3. Among the
various "alternative futures" that are implied in the differing projections
of assorted futurists, two are compared. One of these assumes the basic
operative values of the decades ahead to be more or less, the same as in
the decades just left behind; the other postulates a rapid and drastic shift.
Although the future is likely to be neither one extreme nor the other but
somewhere in between, the comparison serves to highlight the issues
involved.

It is a fundamental concept in cultural anthropology that significant
differences between cultures a,:e essentially differences between commonly
held or dominant basic ideas and standards. Similarly, alternative future
states of the society represent, in some sense, alternative dominant belief-
and-value systems. This point of view is examined in chapter 4.

In the fifth chapter I exanaine the contemporary revolutionary forces
in society and attempt to provide a schema for making sense out of the
rapidly de-reloping events on this stage. Numerous partial explanations
are examined for the rebellion of youth and the sequence of revolutionary
acts in the sixties.

Since these explanations, either individually or when combined, seem
unwnvincing and inadequate as interpretations of the total scene, the
possibility of an underlying conceptual revolution, as yet dimly perceived,
is put forth in chapter 6. Here is examined the hypothesis that today's
perplexing revolutionary activities may be usefully interpreted as indi-
cators of a subtle changing of the basic premises of our culture, compa-
rable in potential impact to the Protestant Reformation. The main point
in such a comparison is that if such a transition is taking place, better
understanding of it may reduce our anxieties and help in the rational
formulation of policies that will contain those subversive forces that
have to be contained, while minimizing the violence of "religious wars"
that might accompany the change.

Chapter 7 is a summary that attempts to extract from the trends, al-
ternative futures, value conflicts, and revolutionary forces, a set of issues
on which appear to hinge the most significant future-determining choices
ahead. Typically, such a social "choice"take, for example, the national
commitment to some form of social securityis only to a very limited
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extent a consequence of the conscious deoisicos of designated policy
makers. It also involves multitudinous minor .deci'ons made by persons
of lesser prominence, many of whom are not conscious of having made
a choice at all. Yet how the society as a whole moves with regard to these
overriding issues will profoundly affect its "future history."

Finally, in the last chapter I suggest some of the implications of the
foregoing for schools. Analyses of alternative future states of this society
have two major uses for educational planners. In the first place, since
even the near-term future can, at best, be only crudely known, plans need
to be examined not only in the context of what is considered to be the
most likely future, but also for compatibility with other plausible futures.
Second, through study of alternative futures we can see more clearly
the role of education in helping to determine which of the possible
alternative futures actually comes into being..



2

Apparent
Long-Term Trends

As Kahn end Weiner have noted (1967), a "basic, long-term, multi-
fold trend" of society may he observed that provides a useful base-

line against which to contrast alternatives. This trend is not a prediction,
but more like a mean of likely alternatives. More or less general agree-
ment is found among forecasters with regard to the major components
of this central trend as summarized below.

ECONOMIC-POLITICAL

Worldwide industrialization and modernization. The preponderant
trend in the sense of forming a background for all else in the political and
economic realms is undoubtedly what Robert Heilbroner (1963) terms
"The Great Ascent": the continued industrialization and modernization
of the entire world, and particularly the attempt to accomplish this for
the largely tropical belt of underdeveloped areas.

The necessity of a shift from a parochial to a "one-world" view of
"Spaceship Earth" hardly needs defense. One is frequently reminded of
the need for this new viewpoint by awareness of the speed with which

5
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6 CHANGING SOCIETY

news of local events is communicated around the world, to be received
and reacted to almost immediately. Ecological problems are world prob-
lems. Production/distribution and communication/transportation sys-
tems are essentially global. They require, and depend on, the resources
of the entire planet and, more importantly, the global interchange of
research, development, and technical and managerial expertise. Most
significantly of all, perhaps, political and economic problems are no
longer "local." Political events in remote lands, famines or other catastro-
phes in underdeveloped countries, all have direct and immediate impact
on the technologically developed world.

On this one-world stage the dominant event is the Great Ascent.

The process of economic development ... visible throughout tilt> newly
awakened areas ... is a worldwide struggle to escape from the poverty
and misery, and not less from the neglect and anonymity, which have
heretofore constiwted "life" to the vast majority of human beings. It is
not mere rhetoric to speak of this attempted Great Ascent as the first
real act of world history. Certainly in size and scope it towers over any
previous enterprise of man. . . . (It) is not merely a struggle against
poverty. The process which we call economic development is also, and
in the long run primarily, a process through which the social, political
and economic institutions of the future are being shaped for the great
majority of mankind. On the outcome of this enormous act will depend
the character of the civilization of the world for many generations to
come, not only in the poor and struggling nations, but in the rich and
privileged ones as well. (Heilbroner 1963, p. 9)

The economic development of the world will almost surely not be
accomplished smoothly and according to plan. Theprocess is likely to be
marked by profound "revolutions of rising expectations," disharmony,
and social discontent. The almost inevitable gaps between expectations
and accomplishments may well breed political authoritarianism and eco-
nomic collectivism. The jump in educational attainment froma tradition-
bound peasant society to a modern industrial one is immense. Strong
infusions of knowledge as well as capital will be required if the under-
developed world is to succeed in this ambitious attempt.

Institutionalization of change. Emergent change, not homeostasis, is
the order of the day. The trend is toward institutionalization of theprocess
of research-development-innovation-dissemination, and toward the de-
velopment of organizational forms adapted to promoting change.

Emergence of a 'knowledge society." Drucker (1968) describes the
growing emphasis on knowledge in detail. The emerging society is based
on knowledge as the central capital, with educational and "intellectual"
institutions playing a key role (Bell 1967) . Demand grows for skilled,
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semiprofessional laborers, and diminishes for unskilled, uneducated labor-
ers. Some writers have speculated about the future problem of increased
leisure as a consequence of the cybernated society. More likely is the pros-
pect of a 40 (and more) -hour week for the "knowledge workers" and un-
employment for the untrained. There will be an expanding portion of the
populace involved in education and an increasing percentage of the na-
tional income going to education. There will also be an increasing involve-
ment of education with other social institutions.

SCIENTIFIC-TECHNOLOGICAL

Accumulation of scientific and technological knowledge. The one fore-
cast on which practically all analysts agree is that of an increasing level
of applied scientific knowledge and an increasing degree of cybernation.
Kahn and Weiner (1967) list one hundred likely technical innovations,
and Chase (1968) describes the society that may result.

Increasing lag of technological solutions behind technology-created
problems. Examples of problems created by technology abound. Increas-
ing industrialization creates problems of resource tlepletion, fouling of
the environment, waste disposal, technological unemployment, conges-
tion, and assorted urban ills, problems that show no sign of doing any-
thing but increasing. Medical advances are largely responsible for the
dramatic rates at which the world's population increases, leading to
overpopulation and food supply problems. Advances in the production
of weapons and their delivery systems have brought us to the threshold
of an internecine conflict that resembles some of the nightmares of yester-
day's science-fiction writers.

Robert Heilbroner (1960) points out that the "new forces" generating
problems in the nation are essentially extensions of three nein currents
of American historical development, namely, rampant scientific and tech-
nological development, extension of opportunities to the underprivileged,
and increasing social control over private economic life. Those same cur-
rents are likely to continue, and so are the problems.

SOCIAL -ECOLOGICAL

Increasing problems of ecological balance, environmental deteriora-
tion, population concentration, and food supply. There is no iodization
that any of these problems will do other than get worse in the years im-
mediately ahead. A drastic shift in values to supplement regulatory action
seems necessary to reverse the trends toward increasing ecological im-
balance, pollution of air, water, and soil, and nuclear and agrichemical
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contamination. Although we hear brave talk of solutions to population

and food problems through such means as new methods ofcontraception,

floating cities and undersea communities, increased yield Ly crop breed-

ing, and farming the oceans and coastal deserts, most projections indi-

cate that at best these measures will only afford temporary relief.

Increasing affluence, with increasing self-consciousness of the under

class. The worldwide trend toward increasing per-capita income will con-

tinue, but with a more rapid rise in the industrialized countries, thus

increasing the gap between have and have-not groups. Both in this nation

and around the world, increasing pressure to redress the imbalance can

be expected from the have-nots.
Growth of a "knowledge elite." Trends toward increasing bureaucrati-

zation and toward knowledge as power, taken together, suggest the devel-

opment of a meritocratic, "knowledge power elite." Bell (1967) goes so

far as to predict that "not only the best talents, but eventually the entire

complex of social prestige and social status, will be rooted in the intellec-

tual and scientific communities" (p. 30) .

Increasing interdependence of social and political institutions. Partly

in response to the world problems described above, we can expect a

continuation of the trend toward limited-purpose international organiza-

tions and corporations (together with attemptsprobably unsuccessful

to move further in the direction of a strong United Nations) . Movement

will also continue toward recognition, in institutional forms and practices,

of the interlocking nature of economics, technological development, edu-

cation, health, and the social order.
Within the United States, the trends toward greater urbanization and

industrialization will continue, and with them such associated problems

as urban decay, technological unemployment, congestion, poverty con-

centrations, crime, and accumulation of waste products. These problems,

in turn, contribute to pressure for increasing social control, increasing

pluralism of institutional power (withethnic, economic, and age mine

groups insisting on representation) , and increasing meshing of the activ-

ities of local, state, and federal government agencies, business corpora-

tions, and nonprofit institutions. Detailed central control may be replaced

by generalized central control, with local units being given responsibility

to make specific decisions in carrying out the broadpolicies.

CULTURAL-PSYCHOLOGICAL

Increasing proportion of growth-motivated persons. Past trends of in-

creasing affluence, increasing levels of education, and changing child-
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rearing patterns combine to indicate that an increasing fraction of the
population will be, in Maslow's terms, "growth motivated" rather than
"deficiency motivated." This shift is showing itself in the higher values
placed on the feeling and subjective side of life, on self-realization, and
on finding meaning and significance in work. There is also, in addition
to more questioning of traditional work values, a tendency to blur the
distinctions among work, leisure, and education.

Increasing stress-producing forces on the individual. Sources of stress
include continuing international and domestic tensions, fear and hostility
in the cities, rapid obsolescence of job skills, increasing complexity of
the individual's network of interpersonal relations, and instability and
change in life patterns. A major product of these stresses will be fear
fear of change, fear of powerlessness, fear of loss of privacy and inde-
pendence, and fear of insecurity. This fear in turn will give rise to coun-
terforces opposing some of the trends listed above.

"UNSOLVABLE MACROPROBLEMe

Standing out from these trends are two overriding problems that
we might well term "macroprcblems." The effects of these problems and
the urgency of their ultimate solutions are worldwide in scope. They are
already seriouf, and will undoubtedly become more so. And most signifi-
cant of all, there is good reason to assume that they will not be solved
within the context of present operational values. The first is what Kahn
and Weiner term the problem our "Faustian powers." The second is
the poverty of the masses of the underdeveloped nations, who continue to
breed at a relatively high rate.

The "Faustian powers" humanity has gained through rampant devel-
opment and application of technology have already brought us to the
threshold of overpopulation; pollution of air, water, and soil; extensive
unemployment of the unskilled; paralyzing air and surface traffic conges-
tion around urban centers; and the threat of nuclear holocaust. These
problems are the direct result of the unspoken policy that whenever tech-
nology could make a profit for an individual or an organization, or
could contribute to a nation's ability to carry on warfare, the technology
would be developed and applied. But now this policy has brought us to
what Archibald MacLeish has called "The Great American Frustration"
the feeling that we "have somehow lost control of the management of
our human affairs, of the dire:ion of our lives, of what our ancestors
would have called our destiny" (1968, p. 13).



10 CHANGING SOCIETY

It has become clear that we possess now, or could develop soon, the
power:

through "human engineering," to modify indefinitely the bodies
of selected individuals, for reasons ranging from scientific curi-
osity to prolonging life
through genetic engineering, to modify the characteristics of the
human race and to shape the course of evolution
to change at will the physical characteristics and the plant and
animal population of the biosphere
to alter at will men's mental and emotional characteristics, in-
cludhl intellectual abilities, motivations, personalities, and
character
through weapons of mass destruction, to annihilate large seg-
ments of the human race and to devastate large areas of the earth
to change significantly, in .any other ways, the kind of world
that is passed on to the next generation

Past experience gives us little assurance that the predominantly eco-
nomic values and laissez-faire policies that have thus far governed in-
dustrialization and technological development will suffice to insure that
such potent powers will be used for the overall benefit of humanity. Our
past practice has been to allow arms races, pollution, environmental
degradation, ecological imbalance, or denuding of the land to proceed
until the situation obviously became intolerable and then to attempt some
sort of corrective action. This may not be good enough in the future.

Wheeler (1969) argues that some sort of control over the flow of
scientific and technological innovations is as necessary now as economic
controls of capital flow have been in the past. Furthermore, this control
must be transitional, involving at a minimum all of the highly developed
nations.

It seems clear that this "sorcerer's apprentice" problem calls for more
than simply different policies. Some new institutional forms will be neces-
sary as well. But even more may be required. In the end the issue is not
one of technology but of values. The question is not one of devising man-
agerial techniques to control technology, but rather a much more funda-
mental one of whether the operative values that served so well in the
development of modern technology are basically capable of handling its
humane application. Peccei sums up the issue as follows:

The ambivalence, ambiguity and unpredictability deemed to be linked
to technology are man's. Whether the sum total of its effects will
eventually be disruptive beyond repair, or fruitful beyond hope, de-
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pends essentially on him. . . . Villain or savior, perverter or healer
technology will just play the role man assigns to it. But one thing is not
possible: that man may himself go on (irresponsibly) playing with the
tremendous force of technology. He can no longer remain an apprentice
sorcerer. He has to master his technology. What he must realize is that
his function has changed. As Julian Huxley said, "His role, whether he
wants it or ust, is to be a leader of the evolutionary process on earth
and his job is to guide and direct it in the general direction of im-
provement." (1969, p. 135)

The second "unsolvable macroproblem" centers around the tendency
for the gap between industrialized and underdeveloped nations to widen
in spite of deliberate programs aimed at closing it. This problem has re-
sulted from a combination of two powerful factors: the self-perpetuating
acceleration of technological and industrial development in the prosper-
ous nations, and the staggering problems in the overbreeding and under-
developed societies. In the latter countries, where the major impact of
modern science has been to lengthen the average breeding period and to
upturn dramatically the population-growth curve, population is doubling
in a generation or less. Merely to maintain their current inadequate
standard of living requires more than their available capital resources
allow. They have little industry, lack a sufficient force of trained teachers,
technicians, and managers, and need to make up enormous arrears in
food production, education, road building, housing, and sanitation.

Ethical considerations aside, the existence of this growing disparity in
quality of life poses a constant threat to world stability.

Extreme poverty, when combined with ignorance, breeds . . . the re-
signed acceptance of a subhuman lot. But extreme poverty, when it is
combined with the knowledge that some societies are affluent, breeds
envious desires and the expectation that these desires must of neces-
sity, and very soon, be satisfied.... By means of the mass media some
knowledge of what life is like in affluent societies has been widely dia.
seminated throughout the world's underdeveloped regions. . . . In tl,e
context of a three, or eve- of a two, percent annual increase in numbers,
high expectations are foredoomed to disappointment. From disappoint-
ment, throu oh resentful frustration, to widespread social unrest the
road is short. (Huxley 1969, p.16) .

Again the immensity and complexity of the problem are sobering. It
does not appear politically feasible, given present operative values, for
the governments of the prosperous nations to contribute foreign aid that
is at all of the magnitude required to bring these nations to the "takeoff
point." As regards the private sector, the rationale of the profit motive
tends to limit severely the investment in human capital, since the returns
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would be a long time in coining. Without this human development, it
will continue to be more profitable for business to invest in European
and American affluence, rather than in Third-World poverty. Thus, the
prospects for the underdeveloped countries are dim, yet the potential
costs of failure to solve the world's poverty problem are frightening to
contemplate.

Again the question is whether the values that served well enough to
guide isolated villages, or even isolated continents, will suffice to guide
a single integrated planet. If they will not, then this is the most important
single thing to know in designing the education of the future. For if values
are to be changed, they must be changed through an educative process.



3

Two
Contrasting Forecasts

rONFRONTING the decades immediately ahead, I am tempted to para-
phrasephrase Charles Dickens as he opens A Tale _ Two Cities: It will be

the best of times, it will be the worst of times, it will be the spring of hope,
it will be the winter of despair. Within the forecasts from which thre
"basic, long-term, multifold trend" was extracted are to be found a broad
range of portrayals. At one extreme are descriptions of the utopian bene-
fits of technology relieving man once and for all of concern over supp:iy
of human wants, providing unlimited leisure and universal educatiou,
and fostering democratic freedom and equality such as only a high-
technology, affluent society can do. At the other extreme are dire predic-
tions of uncontrollable fouling of the planet, reduced privacy and political
significance of the individual, and widespread overpopulation, poverty,
famine, and civil disorder. What sort of order can we bring out of this
divergent prophesying?

Since we cannot know the future, and in fact must proceed under the
assumption that we have some freedom of choice in affecting the future,
we can most profitably speak not of a predicted future, but of a range of

13



14 CHANGING SOCIETY

:r0110

plausible alternative futures. Figure 1 is an attempt to show the concept
diagrammatically. If the level of dissidence and rebellious activity con-
tinues to rise, and with it the level of counteractive repression, it is con-
ceivable that we might move toward a garrison state by, say, 1990. On
the other hand, if society were to alter drastically its values so as to place
priority on fulfillment of human potentialities, we may as easily have
reached a "person-centered" society by 1990. However, if the "basic,
long-term, multifold trend" is extrapolated, we arrive, more or less, at
what might be termed a "second-phase" industrial state. The general idea
depicted in the diagram is that the actual "future history" of the society
will probably not be a straight-line path to one or another of the extreme
possibilities, but rather will be a wavering pathway to some mediate state.

At the everpresent risk of oversimplifying to the point of distortion,
I will compare two of these alternative futures, for, say, the last decade
of the century: the "second-phase" industrial society and the "person-
centerctl" society. A fair description of the former can be obtained from
a weighted summation of the many trend projections, Delphi forecasts,
and brave - new -world predictions that abound in technical and popular
literature. (It is similar, in its basic concept of extrapolation of present
trends, to "The Most Probable World" of Chase [1964) The "person-
centered" society, on the other hand, is a composite picture based on
the views of a group of writers and analysts who assume (or hope) that
a rapid change to some kind of "posteconomic" institutionalized values
will take place. This group includes, among others, John Kenneth Gal-
braith, Michael Harrington, Erich Fromm, John Rader Platt, Kenneth
Boulding, Robert Theobald, and Abraham Maslow.

These two futures are not presented, even by their proponents, on an
equal basis. The firs' assumes a relatively continuous transition from
the "first-phase" industrial society, which has so far lasted from the
Industrial Rt. volution to the present, to the "second-phase" computerized,
cybernated state. Implicit in this transition is the further assumption that
such trends as the expanding economy and the advancing technology
have, so to speak, a life of their own. That is, once set in motion, their
own dynamic nature carries them forward. Thus it is appropriate to
project them into the future and to ask such questions as, "What effect
will increased knowledge in bioengineering have on human values?" To
be sure, the advance of technological achievement will bring with it such
new social problems as industrial pollution, poisoning by agrichemicals,
encroachment on privacy, traffic congestion, and threat of nuclear de-
struction, which are our present heritage. But these problems, in turn,
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will be "solved" by still higher technology as the "second-phase" indus-
trial state is realized.

The second forecast, the "person-centered" society, assumes, by con-
trast, a significant discontinuity with past trends. Its proponents tend
to view our present time of troubles as a transition period to a state
radically different from the present, both in institutional forms and in
institutionalized values. The level of technological development would
be comparable with (or somewhat lower than) that in the first forecast,
but the uses to which technology would be put might differ significantly.
The value shift would be in the direction of a more "person-centered"
culture. Critics of this forecast would say it is unrealistic; critics of the
first forecast would say it is undesirable, if not self-destructive.

In both of these forecasts we can assume that certain trends and devel-
opments are here to stay, at least for the near future. One is a high and
increasing level of technology and cybernation. Another is the conduct
of most purposeful activities by large-scale centralized organizations,
such as those developed in government and industry in recent decades.
Further, the distinction between public and private organizations will
no doubt become further blurred, as it already has in military procure-
ment, space exploration, and atomic energy. Planning will tend to replace
the market mechanism in controlling the flow of money.

THE "SECOND-PHASE" INDUSTRIAL SOCIETY

In the "second-phase" industrial society, cybernation will have taken
over, and will do better, many of the tasks for which men's minds are
presently trained. Those who are leading exciting lives at the managerial
or technological forefront of the advancing society will probably work
as many hours as at present. For the rest there will be increased leisure
to be used for recreation or education. On the whole, there will be more
years of education per person and a near-100 per cent literacy rate.

Research and services will play a more dominant role, production less.
"Intellectual institutions" (universities, research laboratories, "think
tanks," systems-analysis centers, etc.) will play a more significant role.
Changethe research, development, and innovation processwill be in-
stitutionalized. That is, institutions will be facilitators of change rather
than impediments to change. These developments will result in the growth
of, and concentration of power in, a bureaucratic and knowledge-based
"meritocratic" elite. A highly professional and intellectual class, this
elite will comprise a network linking the widespread governmental, mili-
tary, university, research, policy-analysis, urban-development, financial,
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commercial, and industrial organizations. Highly centralized and inten-
sive (though possibly subtle) social control will be wielded over voca-
tional training, worker mobility, work attitudes, and consumer habits.

New applied technology will have affected life in many ways. New
types of household devices, many based on small computers and elaborate
communication services, will be available, not only transforming the life
of the housewife, but also allowing education and various forms of busi-
ness to be carried on in the home. Through cybernation and genetic man-
agement of plants and animals, the agricultural industry will be made
many times more productive in terms of use of land and labor. Coastal
desert lands will be made habitable with desalinated water. Nuclear power
and fuel cells will provide ample energy for all demands. Automated fac-
tories will produce practically all consumer goods, with variety pro-
grammed in to satisfy consumers. New transportation systems will have
more people traveling further, faster. The housing industry will indeed
have become an industry, producing new types of impioved housing with
mass-production economy, yet with aesthetic and functional variety.

There will be variety in cities, too, with planned communities and
specialized formsscientific cities, university cities, festival and cere-
monial cities, recreational cities, and experimental cities. Experiments
with alternatives to the main patterns of living (precursors being com-
munes, bohemian urban communities, substitutes for marriage, etc.) will
be commonplace. Schools in the forms we have known will virtually dis-
appear. Instead, education will take place via combined systems of ma-
chines and human assistants located in homes, neighborhood centers, spe-
cialized learning centers, museums, and industrial and business locations

Along with these advantages there will be some problems. Because of
the lag in modernization of underdeveloped countries, the gap between
rich nations and poor nations will grow even larger. International organ-
izations of various sorts will somehow have managed to contain the
nuclear threat, and will have made great strides in fostering economic
development of poor nations, but international strife and a semimili-
tarized economy will continue. Fed by the dynamic character of science-
technology and unchecked because of failure to find any satisfactory
alternative to technological approaches to international problems, the
arms race will have continued to escalate.

There will be internal tension too. Although some progress will have
been made on the poverty problem, the white-nonwhite conflict will con-
tinue, and the alienated young of the sixties will be raising another gen-
eration, also alienated. However, the law-enforcement agencies will have

F
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regained the initiative; violence and counterviolence will be under control
and conflict will mainly take the form of widespread subterranean
resentments.

It will be interesting to speculate on the nature of these dissenting views.
The dissenters will be, on the whole, at a higher level of material well-
being than in the sixties, and better educated. We can imagine their
criticism of the bask contradictions in the society as follows: The oper-
ative goals of the society are continuing expansion of output (goods and
services), a commensurate increase in consumption, technological ad-
vance, efficient use of resources toward these ends, and furtherance of
the public images that sustain all of these goals. Individual lives are to
be spent in the service of these goals. Human wants rate lower than, and
thus must conform to, the needs of the industrial system. State policies,
the educational system, and conventional morality are all molded to fit
the requirements el the system. Although the necessity to close the gap
between rich and poor nations is recognized, it is uneconomical to trade
freely with the latter or to invest heavily in their balanced economic de-
velopment. The need is recognized to abolish the slums, poverty, and
racism, and to provide the poor minority with adequate education and
equal opportunity; yet it is uneconomical for private capital to do this
and effective government action is opposed by threatened lower-middle
and working-class whites. Humans reed contact with nature and beauty,
but it is uneconomical to design a humane urban environment or to pro-
vide money for parks, aesthetics, history, or civility. Although the chan-
nels of mass communication offer a great potential for public enlighten-
ment, they are used mainly to promote sales and to distribute propaganda
for business and government interests. Scmehow the social system is not
serving the interests of the individuals who comprise it; nothing short
of a radical change in the operative values within it can alter this fact.

THE "PERSON-CENTERED" SOCIETY

In the humanized tecIrrologieal society, it is precisely these operative
values that have changed. The goals of the society include making eco-
nomic growth meet human needs, achieving knowledge and aesthetic
advance, and controlling social problems so that individuals may progress
toward their own goals of 80f-fulfillment. The industrial system is sub-
servient to, and responsible for fulfilling, these larger purposes of the
society. The overarching goal is the cultivation and enrichment of all
human beings, in all their diversity, complexity, and profundity.

According to the forecasts that describe this society, each individual
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will be provided with enough resources, and in such a way, as to enable
him to live in dignity. Underlying the economic system will be the propo-
sition that each free man has the right to a full life of useful, rewarding
work and self-development. Economic security will not be achieved solely
by welfare payments or guaranteed incomes. In part, at least, it will be
accomplished by extending the principle of free goods and services
from those provided today (elementary education, library services, fire
and police protection, innoculations, lunch milk for children, etc.) to
others (re-education for a new occupation, food and nutrition staples,
urban transportation, etc.) . In the "knowing society" (Drucker 1968)
education will be as central to the economy as mass production has
been in the past. Thus, education will be a valid occupation, entitling the
student to subsistence as well as the opportunity to lean. A diversity of
educational paths will be available, and men will not be judged on the
basis of a single uniform academic standard. (Competitive grading, there-
fore, will assume much less significance.) Similarly, the society will pro-
vide a diversity of ways in which a person can win the esteem of others.
In other words, economic failure or academic failure will not be equated
with failure as an individual.

Mumford has analyzed the basic attitude shifts that would have to
accompany conversion to the "person-centered" society. There are, he
says,

serious reasons for reconsidering the whole picture of both human and
technical development on which the present organization of Western
society is based.... The deliberate expression and fulfillment of human
potentialities require a quite different approach from that bent solely
on the control of natural forces. . . . Instead of liberation from work
being the chief contribution of mechanization and automation, libera-
tion for work, for educative, mind-forming work, self-rewarding even on
the lowest physiological level, may become the most salutary contri-
bution of a life-centered technology. (1965)

The society will be a planned society, but planned in such a way as to
deepen, not diminish, the freedom of the individual. Opportunity will be
provided for real participation in planning by those for whom the plan-
ning is done. Management structures will be such that power flows both
ways.

The technological level will be high, as in the "second-phase" industrial
society, but the priorities for technological development will be influenced
by human and global needs. The problems of the ghetto and of the under-
developed societies will not have been completely eliminated, but their
solution will have had high priority. As a consequence of these efforts
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to respond to human needs, and also as a consequence of the way people
perceive the goals of society, international tensions will have lessened
and internal alienation will have decreased markedly. The military estab-
lishments of the industrialized nations will have moved a long way toward
cooperation in an international policing role. Internally, new standards
will govern recruitment and training of officials responsible for maintain.
ing justice and order. The image of the police will be that of protector
of all, with fairness and justice to everyone regardless of skin color,
economic condition, or type of haircut and beard.

Education will center on developing self-learning habits and skills,
problem-solving and decision-making abilities, individuality, sound valu-
ing capabilities, capability of continuous self-renewal, and self-under-
standing. Education will be much more equated with life, and, as the
distinction between formal and informal education becomes increasingly
blurred, wit: be much more a lifetime activity. The significant distinctions
will not be work vs. education or work vs. leisure, but work- education.
leisure vs. "killing time."

Hutchins describes "the learning society" as follows:

... one that, in addition to offering part-time adult education to every
man and woman at every stage of grown-up life, had succeeded in trans-
forming its values in such a way that learning, fulfillment, becoming
human, had become its aims and all its institutions were dirPeted to this
end. This is what the Athenians did.... They made their society one
designed to bring all its members to the fullest development of their
highest powers.. .. In Athens, education was not a segregated activity,
conducted for certain hours, in certain places, at a certain time of life.
It was the aim of the society. . . . The Athenian was educated by the
culture, by Psideia. (1968)

The Athenian education was made possible by slavery, which was the
necessary provider of leisure. But "machines can do for every modern
man what slavery did for the fortunate few in Athens. The vision of a
learning society ... can be realized.... Whether it does or not depends
upon the transformation of values."

But a set of values is based, in turn, on a conception of the nature
of man, his potentialities, and the possibilities for their realization. That
is to say, the choice between the two alternative futures we have described
is also in a sense a choice between two images of man.
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Beliefs and Values
In Transition

THUS far I have postulated that the values of society are, or may be,
in transition. I observed that advancing technology has an impact

on values and that, perhaps more fundamentally, values influence what
technology comes into application. I also suggested that society may
alter its values if it perceives that its pa3t values are leading it into un-
tenable situations. In the preceding section I argued further that a choice
Between significantly different alternative futures is implicity a choice
between belief-and-value systems (Baler and Rescher 1969).

FOUR BELIEF-AND-VALUE POSITIONS COMPARED

I will now compare summary descriptions of four belief-and-value
positions that are interacting to generate the future. They are:

A. U. S. middle class (traditional)
B. "New" values (proposed by humanisticpsychology writers and

"forerunner" youth)
C. Behavioral science

21
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D. American origin (implicit in founding documents and Western
political tradition)

'I, is apparent that the "new" values (B) are challenging the traditional
ones (A). One naturally looks to the behavioral scientists to see if they
are uncovering any new knowledge of human behavior and characteristics
that would shed light on the controversy. At a glance, it looks very much
as though the behavioral sciences have an implicit value system of their
own (C) that is not neutral with regard to the conflict. In view of this
observation, it becomes of interest to compare all three of these with the
set of values on which the nation is presumably based (D). This I pro-
pose to do briefly, after first summarizing the four sets.

U.S. MIDDLE-CLASS TRADITIONAL BELIEFS AND VALUES

I mean by this title the beliefs and values that have dominated U.S.
industrial society and that today's youth tend to reject, at least in part.
It is difficult to be explicit, since the values of the middle class are
changing and have clearly departed considerably from what they were
in the 1930's, both in the direction of diversity and pluralism, and in an
overall shift toward the "new" values described below. This brief sum-
mary describes, at any rate, a representative position.

Beliefs. Implicit in this belief-and-value system is the understanding
that, while religious beliefs are good to have as a basis for morality, the
values derived from the Judeo-Christian tradition will stand by themselves
on a pragmatic basis. Hence, there tends to be little emphasis on specific
religious beliefs or metaphysical premises as a source of values; atheists,
agnostics, Christians, and Jews are expected to have more or less the
same values. Thus, without being tied to a particular cosmology, there
tends to be a generalized belief

in the perfectibility of man and in his ability to better his posi-
tion through his own efforts
in material progress as the meaning of social progress
in humanitarianism and a moral orientation to the world

Individual-rights values. A high value is attached to the rights to (1)
individual pursuit of economic security and happiness, (2) personal
liberty (freedom, privacy, and property rights), (3) equality of oppor-
tunity and justice, and (4) essential respect as a Iv man being. These
rights are strongly tempered by the ethic that one must earn what he gets,
through industry and persistence.
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Life-setting values. Value is placed on the orderly society, with social
roles and 'Liles for transition well defined, and domestic and civic virtues
commonly held. Pleasantness of environment and the esteem of ethers
are prized. Meaning in life centers largely around success and achieve.
ment in terms of money, property, power, and status. For these goals
one is willing to sacrifice present pleasures and to postpone gratification
until the future. Self-discipline, hard work, efficiency, and productivity
are honored; the emotional life should be well regulated and rationalized.

Personal characteristics. The following personal characteristics are
valued: industry, integrity, dependability, self-sufficiency, rugged individ-
ualism, control of inner feelings, moderation, rationality, orderliness,
regularity, conformity, pragmatism, cleanliness, responsibility, loyalty to
family and firm, patriotism, Apollonian style, action as contrasted with
contemplation, youthfulness.

"NEW" VALUES

These are the beliefs and values of the humanistic and existential psy-
chologists (Erich Fromm, Abraham Maslow, Carl Rogers, Rollo May,
etc.) and the youth culture labeled "forerunner youth" by Fortune mag-
azine in a recent survey (January 1969) . This position is much more
explicit than the previous one in what it affirms about man.

Beliefs. Basic premises include the affirmation that fundamental to all
else in human experience is awareness. Through his awareness of himself
and of his relations to others and to the universe, man can discover values
that are wholesome in terms of promoting his growth toward the most
fully human state in which he can actualize his highest potentialities. Man
responds to a hierarchy of perceived needs, but ultimately his basic dy-
namic is toward growth and becoming.

Individual-rights values. The highest value is attached to the individ-
ual's right to pursue self-fulfillment, personal liberty, equality of oppor-
tunity and justice, and essential respect as a human being. These values
are considered to be not just pragmatically desirable, but rather to follow
directly from the affirmation of the essential validity of inner experience
and from the collective subjective experience of the race.

Life-setting values. Meaning in life centers around the discovery and
actualization of one's highest potentialitizs, the pursuit of self-fulfillment.
The desirable environment is one that promotes growth and fosters
inner freedom; i.e., it is truthfully responsive and ultimately supportive,
as the therapist is to his client. Self-discovery experiences are to be
sought, not avoided. Thus conflict and ambiguity are not threats to the
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good life, but pathways to it. Beauty and deep personal relationships are
highly valued, again because in experiencing them one more fully ex-
periences himself.

Personal characteristics. The following personal characteristics are
valued: openness, authenticity, integrity, sensitivity, aliveness, spontan-
eity, self-honesty, balance between or transcendence of oppositesrea-
son/emotion, Apollonian/Dionysian, work/play, self/not-self (Maslow
1967) .

BEHAVIORAL SCIENCE

There is, of course, no single viewpoint that faithfully represents the
views of behavioral scientists as the.), apply their knowledge to matters
of social policy and social values. However, one could perhaps think of
some kind of center-of-gravity viewpoint. The attempt is important be-
cause the behavioral-science viewpoint is influential, and because it is
espoused by so many of those who wrestle with social-policy questions. A
reasonable approach would seem to be to examine writings of behavioral
scientists relating to social problems, and the textbooks from which be-
havioral science is taught. The latter particularly are strongly influenced
in their implicit premises by the behaviorist tradition in psychology and
by Freudian psychoanalytic theory.

Beliefs. The basic premises include the assertion that human behavior
can best be understood as an interaction between more or less stable char-
acteristics of the individual and the immediate situational context. The
individual characteristicspersonality patterns, values, goals, etc.arise
in turn from the past interaction between physiological needs and
instinctual energies and desires on the one hand, and environmentpar-
ticularly that of early childhoodon the other. Socially acceptable be-
havior is arrived at through socialization (conditioning) processes.

The behavioral-science position tends to be reductionist, especially re-
garding such "higher values" as freedom, justice, love, cooperation, rea-
son, courage, free will, truth, beauty and goodness, self-fulfillment, and
responsibility, regarding them as sublimations of instinctual drives er as
more straightforward cultural conditionings. Thus, the basic value posi-
tion is one of moral relativism.

Individual-rights values. Such rights as the individual pursuit of happi-
ness, personal liberty, and equality of opportunity are deemed good for
a society to have on a rational, pragmatic basis. However, altruistic be-
havior is basically at variance with man's instinctual (aggressive, terri-
torial, etc.) nature, and it has to be instilled by the culture.
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Life-setting. values. Likewise, such values as social order, justice, social
consciousness, democracy, humanitarianism, public service, morality,
achievement, etc., are perpetuated by the culture because of their useful-
ness; but they have no deeper transcendental roots. Because of the implicit
assumption of determinism, such values as freedom and democracy, which
imply that the individual ultimately has free will and is responsible for
his actions, are not only cultural inventions, but illusions.

Personal characteristics. Various personal characteristics may be val-
ued, particularly scientific objectivity, intelligence, and impassivity. How-
ever, it is recognized that the choice to value these characteristics is itself
illusory in its freedom, since they must have been cultueally imposed some-
where along the way.

AMERICAN ORIGIN

The speeches and writings of the nation's founders contain the basic
premises and central values of the Western political tradition and the
specifically American additions.

Beliefs. The most important basic premises underlying the nation's
founding are that the universe has a physical and moral order, that
Natural Law is discoverable by man, and that man intrinsically strives
toward the understanding of the natural order and toward the perfection
of his natire. "Unerring order and universal harmony reigning through-
out the whole .. . God is the power of first cause, nature is the law, and
matter is the subject acted upon" (Thomas Paine) . Social order is to be
d wived from man's universal nature. The history of man is a progression
in time toward a definite, supremely meaningful end in which human ful-
fillment is achieved. Man's purpose in history is to seek individual realiza-
tion and social and political justice. Man has the free will to accept or
reject natural purpose and natural law.

Individual-rights values. Supreme rights are those to life, liberty, and
the pursuit of self-fulfillment; to equality before the law and equality of
opportunity; and to freedom with regard to spiritual beliefs and the rit-
uals and life patterns in which they are expressed.

Life-setting values. Among the specific We-setting values commanding
high allegiance are:

the mission of America to bring a new order into the world
the prime function of society to serve the individual's rational
and purposeful perspectives and acts
a binding, just, and adaptive system of common and constitu-
tional law
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the supremacy of the General Will (what people ought to want
in the light of the ethic of the Western political tradition and of
their own rational, individual, and social interests) over tempo-
rary popular desire
the right and duty to resist when government does not fulfill its
responsibilities to the individual and becomes tyrannical and
destructive
equal opportunity, special privilege for none
education: "Enlighten the people generally, and oppression of
mind and body will vanish like evil spirits at the dawn of day."
(T. Jefferson)
harmonious and successful human relations, spiritual salvation,
reason, tolerance, freedom, justice, cooperation, persuasion
rather than force, individual responsibility, enlightened self-
interest

Personal characteristics. The following personal characteristics are
highly valued: integrity, responsibility, rationality, industry, self-suffi-
ciency, fairness, spirituality, patriotism, humanitarianism, idealism.

With these summaries of four belief-and-value systems before us, we
have a useful way of looking at some contemporary issues. The traditional
middle-class premises are congenial to the "second-phase" industrial kind
of future. The "person-centered" society, on the other hand, would require
a shift of dominant values in the direction of the "new" humanistic-
psychology and forerunner -youth basic premises. Changes in basic prem-
ises are not easily brought about; there is little indication that deliberate
attempts to change basic premises and value positions, through conven-
tional educational processes, are very successful. On the other hand, the
"new" values appear to have a strength in today's culture that would
hardly have been anticir_ted even a half-decade ago.

Formal education positions have been strongly affected by the behavi-
oral-science premises in recent decades. These premises are more in line
with, and supportive of, the traditional middle-class values.

Interestingly enough, the "new" beliefs and values turn out to be re-
markably similar to those forming the ideological basis for the founding
of the nation; hence, the accusations by disaffected youth that the
Establishment is false to its declared values.

Let us take a closer look at these accusations and the dynamics of their
expression, since the nature and resolution of these revolutionary forces
will clearly have much to do with the choice the society makes among its
possible alternative futures.
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Manifest
Revolutionary Forces

'THERE is little need to make dm case that recent years have brought a
1 rapid growth of political and social disorder. Conflict between whites

and nonwhites, at a high level for years, has recently become more overt
and violent. At the same time, alienation of youth and minority groups
from the "military-industrial-education complex" and from national aims
and policies has been expressed in an increasing level of violence. Edu-
cational institutions have found themselves furnishing a stage for much
of the enactment of this drama. We have seen campus demonstrations
escalate: from sit-ins to forcible seizures, and then to armed seizures; like-
wise, the responses of enforcement agencies have moved from debate to
mass arrests, tear gas, and bayonets. There seems no reason to assume
that events in the months to come will not involve similar expressions of
dissidence.

Indeed, we mi.:7 confidently expect that educational institutions will
continue, by virtue of their important position in a technologically ad-
vanced society, to be at the center of the fray. For this reason, it will be
useful to consider a framework for viewing the significance of contempo-

27
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rary revolutionary forces. This conceptualization will attempt to gather
superficially unrelated events into an overall pattern. Its "fit" can be seen
with sureness only in historical retrospect; it cannot be demonstrated. The
heuristic test is how well it seems to accommodate further developments.
Hopefully this framework will help us to see more clearly how present
responses to revolutionary forces relate to alternative futures.

"CAUSES" OF DISSENT

The overall situation regarding civil unrest, dissidence, and violence
id obviously complex. At the level of manifest phenomena it has many
aspectsstudent rebellions, ghetto riots, minority-group threats, organ-
ized movements for violence and as assinaticn, rising sentiment against
the Vietnam war, deteriorating national image at home and abroad,
attacks on the "military-industrial-education complex," emcern over in-
adequate response to social problems, and demands for participatory
democracy. to mention a few. At the more fundamental level of the social
structure, present institutions and institutionalized roles, and present
forms of power distribution, are being assailed. At a still deeper level,
the operational values and goals of the power structure are being chal-
lenged. Under particular attack are the obsession with technocratic-
economic values and the depersonalizing aspects of computerized bu-
reaucracy. Some of these phenomena are worldwide. The underlying
causes are clearly multifaceted.

To explain a variety of these phenomena and their appearance at this
particular time, a number of causes have been proposed, including:

disillusionment with liberal promises and programs, and with
hypocrisy in the social structure
the natural rebelliousness of youtl t
permissive child-rearing patterns
activities of foreign subversive agents and internal revolu-
tionaries
moral reaction against the Vietnam war
rising expectations among have-not groups
disillusionment with widespread competitiveness, inequity, and
hypocrisy
revolution for the thrill of it
rebellion against impersonality and "students as commodities"
attitudes in universities
the continuing fight for civil rights
the demand for student participation in educational decisions
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the draft
the greater number of average years of formal education and,
hence, the extended period of youth to have its own, separate
culture
underlying anxiety over the threat of nuclear annihilation
neurotic reaction to a confusing world

Such partial explanations, however, do not appear to do justice to the
facts. Various evidences suggest that instead of coincident but relatively
unrelated phenomena, we are actually dealing with a complex of highly
interrelated phenomenaso interrelated that they may be profitably
viewed as one intricate underlying phenomenon, of which the specific
events are but manifestations. Such an interpretation is suggested by
the fact that the student revolutions are worldwide. Although specific
issues in Paris, Mexico City, Tokyo, Morningside Heights, Berkeley, San
Francisco, and Montreal differ widely, youth unrest appears to be almost
a universal phenomenon. Many issues traLccend the strictly educational
ones. Students are strongly concerned with civil rights; student radicals
may be seen in labor picket lines (some union members also participate
in student demonstrations) ; and other targets of militant action include
industrial corporations and nonp.rofit think-tanks.

A crisis is also often an opportunity. When a unified view is taken of
contemporary revolutionary phenomena, constructive as well as destruc-
tive forces may be observed to be present. If so, this fact is most important
to understand. As Noam Chomsky recently observed, "There now exist
opportunities for change that are not very likely to recur" (1969). Per-
haps the greatest danger in the present situation is that, in reacting to
crush the threat to the social order represented by the revolutionary
forces, we may unwittingly reprebs a constructive force for change in the
direction of a fuller realization of the most basic goals of the nation and
of the Western political tradition.

Two COMPONENTS OF REVOLUTIONARY FORCE

The two main issues implicit in contemporary revolutionary activity
are (1) a demand for emancipation on the part of various subjugated or
underprivileged groups, and (2) a demand for societal and moral reform
on the part of persons, mainly privileged youth, who are not subjugated
or impoverished in any ordinary sense.

These issues need to be viewed separately because, while satisfaction
of the second demand tends to imply satisfaction of the first, the reverse
is not true. Although the revolutionary fervor associated with the first
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issue could probably be reduced by offering economic gains and limited
power sharing, the force of the Fecond might still remain.

The first issue is a demand, by groups who feel subjugated, for emanci-
pation; for potency in the society; for an effective voice in decisions af-
fecting their individual destinies; for the right to feel a sense of self-
worth; or for equal social, economic, and educational opportunity in a
system that does not deprive them of meaningful participation because
they are black, or students, or poor, or "culturally deprived." Among
such groups are

Blacks Homosexuals, sexual deviates
Third World Marijuana smokers
Students Draft-age youth
Teachers Psychedelic-drug advocates
Labor Experimenters with marriage substitutes
Women Opponents of the Vietnam war
Consumers Welfare recipients and poverty groups

Minorities in general

These various groups do not have identical aims, of course. Neverthr,less,
many of them find adequate common cause to be frequently seen in col-
laboration. (We do not mean to blur over the very real differences either
-- success has not crowned attempts to marry black, student, and labor
groups. In addition, the groups vary considerably in the extent to which
their claims for emancipation are recognized by, and trouble the con-
science of, the dominant majority.)

The second issue is both a demand for person-centered values (and
for institutional reform to that end) and a challenging of the values and
the power of the "military-industrial-education complex?'

In terms of values, this force represents a rejection of what we earlier
described as traditional middle-class values, espousing instead what we
called the "new" values. This group tends to define as immoral and
bankrupt a national policy that is perceived as offering token reform at
home and counterrevolutionary imperialism abroad. They point to a
demonstrated inability of the present power structure to create a viable
international order, to cope with environmental problems, to correct
institutionalized and legitimated inequities, and to construct a techno-
logically advanced society that does not at the same time affront and
humiliate the human spirit.

ANALYSIS OF }EVOLUTIONARY FORCES

In the remainder of this section I discuss contemporary revolutionary
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forces and their significance, using as my context the diagram in figure 2.
This diagram indicates various possible states of mind with regard to an
individual's felt need for action, and notes transitions that seem to have

FIGURE 2

STATES OF MIND REGARDING AN INDIVIDUAL'S FELT NEED FOR ACTION
ON ISSUES INVOLVED IN CONTEMPORARY REVOLUTIONARY FORCES
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taken place as reflected in past events. The current situation of widespread
civil dissidence thus will be viewed as involving numerous actors who
hold various attitudes regarding desirable action to improve the lot of
subjugated or underprivileged groups in the society or to effect societal
and moral reform.

A major assumption of the diagram is that, as a result of a person's
experiences, he may shift from one such attitude or state to another.
Alternative policies may affect the probabilities of such shifts in different
ways, and thus may contribute to the bringing about of alternative fu-
tures. With the aid of this framework, then, I will attempt to say some-
thing about the alternative future courses that events might take. I can
only hope that the inevitable shortcomings of such a deliberately over-
simplified model will be outweighed by its conceptual usefulness.

No special action called for. The box at the top of the diagi.an repre-
sents the main body of the population, out of which the primary actors
in the revolutionary drama are drawn. It comprises a wide range of
positions along the dimension inert-unconcerned to active-concerned, and
also along the dimension liberal to conservative. The basic premises are
that no unusual actions are called for, progressive social change is taking
place at a safe and appropriate rate, and normal political institutions and
proc.fsses are adequate for the accomplishment of desirable change.

Accelerate social change. Box A represents the state of having recog-
nized serious inequities and inhumanities in the society and of having
concluded that acceleration of social change is required. Implicit is the
assumption that declared intention are genuine and that legitimated
political actions are adequate to the needs.

In the case of civil rights, persons sharing these premises participated
in the Montgomery bus boycott (1955), the forced integration of schools
(1956 on), the Southern lunch-counter sit-ins (1961), and the passage of
the Civil Rights Act (1965). Persons of this attitude state were also in-
volved in the civil rights march or. Washington (1963), the passage of
the Economic Opportunity Act and the beginning of Community Action
Programs (1964), the passage of the Elementary and Secondary Educa-
tion Act (1965), and other portions of the war on poverty. Clearly the
actors in these cases included both members of the economically and
socially underprivileged minorities and persons for whom the demand
for societal and moral reform was a more idealistic one.

Student reactions to the Vietnam war, the draft, "nonrelevance" of
higher education, etc., began mildly in the early sixties (remember the
apathetic fifties?), gained momentum rapidly in 1964, and in a sense
culminated in the youth-for-McCarthy campaign of 1968.
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Innovate. State B in the diagram represents the position that simply
speeding up processes underway is not adequate to the need; instead,
innovation is required. Many students and minority leaders came to this
position as a consequence of disillusionment over the failures of type A
responses. These persons lost faith in the adequacy of normal political
processes and arrived at the conviction that new types of political action
would be necessary to awaken moral sensibilities and to generate response
to the problems.

Among the significant "tests" of the system waged by persons embrac-
ing this attitude were the HUAC demonstration in San Francisco (1961) ,
the Mississippi summer project and MFDP at the Democratic Convention
(1964), and the stop-the-draft demonstrations of 1967, particularly at
the Oakland Induction Center and the Pentagon. Innovative political
actions included the formation of the Students for a Democratic Society
(with its initial emphasis on working with Congress) in 1962 and the
Free Speech Movement in 1964; the initiation of experimental colleges
and free universities in 1966; the launching of Nati=onal Student Asso-
ciation-sponsored tutorials for minority-group students in 1963; and the
first forms of Black Power in 1966.

Change institutions. State B turned out for many to be a transition
state, leading to the conviction that present forms of institutionalized
power are intrinsically inadequate to deal with the massive social prob-
lems of the day. The solution to social ills was therefore seen by these
persons as coming through radical change institutional forms. Since
awarencss of this inadequacy is obscured by the ability of the Establish-
ment to enculturate and to co-opt, it follows that confrontations and other
radicalizing activities are necessary to bring about this awareness.

A subsidiary premise is that groups in power seldom share that power
willingly. Hence, a group perceiving itself to be without legitimated
rower must fall back on coercion and at least the threat of violence to
effect social change.

Events involving persons of this persuasion included (1) the emer-
gence (around 1967) of such major confrontation-instigating agencies as
SDS, Black Student Unions, and the Black Panther Party; (2) major
confrontations between students and police on campuses (1967-69), and
student strikes (1968) ; (3) "street people" and police clashes over the
"peoples' park" issue in Berkeley (1969) ; and (4) urban ghetto riots
(1965-68). Again, both the economically underprivileged and the dis-
affected privileged were involved, but with goals that differed signifi-
cantly. (In terms of Maslow's need-concern levels, both deficiency-moti-
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vated and growth-motivated persons were involved, but their inner dy-
namics were different and at certain stages or on some issues they may
have parted company.)

The groups holding this radical premise vary widely in their willing-
ness to escalate the level of violence. This willingness depends, in part, on
the nature and severity of suppressive forces applied. The overall radical
strategy has been made clear in the statements o.f radical leaders, and is
simple enough in its logic. It is to continue to apply force, moving toward
methods that are more and more economical of resources (in terms of
losing fewer men to the jails, hospitals, and morgues) and more and more
difficult to suppress. Thus, the canonical sequence moves from mass
demonstrations, strikes, and riots, through sabotage, terrorizing, and
urban guerrilla warfare, to the weapon of last resortselective assassina-
tion. The extremist end of this sequence corrosponds to state D, the real
political revolutionary. However, many of the militants seem to be mov-
ing from this premise to state G, the "psychological revolutionary." And
we see some signs that severe repressive measures combined with little
evidence of solid social change can lead many of this group to retreat
into apathetic resentment, discouragement, and smoldering hate for the
whole system.

Destroy the system. The basic premise represented here is that the
whole system is evil and has to be torn down. Whereas some persons of
persuasions C and G feel that the threat of "destroying the system" is
necessary therapy to jolt people into awareness, this group means it. This
point of view is represented by the positions of the Progressive Labor
Party; by various Marxist, Castroist, and Mao st groups, and by extrem-
ist anarchist nongroups. It is patently true that the overall revolutionary
movement is not solely Communist inspired in its origins; to exaggerate
the contribution of subversive exogenous agents is as serious an error
as to assume that they are not present at all. However, it is equally true
that elements of the movement are closely allied with the international
radical left.

Drop out in protest. Another revolutionary attitude represented in the
diagram stems from the basic premise of the possibility of expanded con-
sciousness. It became nationally significant in 1963 with the founding
by Ha-vard's Timothy Leary of the International Foundation for Inter-
nal Free 2oin (IFIF), promulgating the ethic "Turn On, Tune In, Drop
Out." This psychochemical beginning led to the hippie phenomenon;
widespread interest in Eastern philosophici, 1 religions and meditative
practices; psychedelic light shows, rock nu,sic and lyrics (with rock
radio stations as a worldwide communication network carrying the revo-
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lutionary message) ; black-market drugs and the psychedelic movement
in the name of "religious freedom"; and hippie dropouts, love and flower
power, sexual freedom, and the establishment of communes.

Drop out in contempt. Some members of Group E, with their newfound
"expanded awareness," took a good look at what man was doing to man
in the social system, and moved from a position of "drop out in protest"
to one of "drop out in contempt." With this viewpoint are often associated
libertinism and unrepressed sensuality, flaunted hedonism, and general
rejection of work, discipline, and conventional social amenities. Although
the members of this group have removed themselves from the field of
action, they are of concern both because of the loss of human resources
they represent and because they tend to become associated with drug
abuse and related crime.

"Change peoples' heads." Not all of the "turned-on" generation, 'now-
ever, view the dropout as the desired permanent state. Rather, for some
of the dropouts it became more like the "withdrawal and return" of
Toynbee and Jung. These persons tended to "reenter" society with a new
political awareness, joining forces (state G) with some of the political
activists who were "turning on" to the conviction that "the real revolu-
tion is not in the ghetto or on the campus, but in peoples' heads." In this
view it is inner change and not institutional reform alone that will help
solve society's ills.

Here these persons find common cause with another group whose
members sometimes refer to themselves as the "human potential move-
ment" (represented by the dotted line in the diagram). If one wanted to
pick a date for the beginnings of this movement, the initiation of the
Esalen Institute programs in 1961 would be as suitable as any. From
these beginnings at Big Sur the movement has grown to include well
ever a hundred "growth centers" and free-university programs, and to
involve thousands of psychotherapists, sensitivity training and psycho-
drama group leaders, sensory-awareness teachers, yoga teachers, and
assorted gurus.

As we have seen, the basic premise associated with this state is that
necessary social change will come about only through widespread person-
changing. To this end, its proponents have developed and use a "person-
changing technology" as indicated in table 1. Emphasis is on a dual
awareness of (1) the higher-consciousness nature of man and the bank-
ruptcy of the scientific-technocratic and behaviorist views of man, and
(2) the institutionalized inequity and inhumanity in the social system.
The techniques near the top of the list in table 1 tend to aim more at
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TABLE 1

Elements of "person-
changing technology"

Meditation
Yoga
Psychedelic drugs
Hypnosis, autohypnosis
Psychosynthesis
Sensory awareness

Self-awareness exercises
Psychotherapies
Group therapy
Sensitivity training
Encounter groups
Gestalt therapy
Group nudity, marathons
Psychodrama

Synanon games
New Theater (ridicule of
Establishment, crudity and
nudity, audience encounter)
Forceful disruption of normal
social process
Underground press
Radicalizing confrontations
Deliberate provocation or
"instructive encounters" such
as police confrontations, black-
white confrontations, etc.

Typical
outcomes

Awareness of spiritual dimensions, of
transcendental self, of the "I ypnotic"
or "encapsulated" nature of indinary
life

Sensitivity to feelings and emotions,
beauty
Sensitivity to human closeness, self-
honesty, realization there is nothing
to hide
Spontaneous response to experience,
self-expression, individual autonomy,
emotional freedom

Removal of guilt and fear stemming
from early training regarding moral-
ity and sin
Ego-reducing experience, awareness
of ego-defense nature of social insti-
tutions and customs

Perception of oppressive nature of
social institutions

expanded self-awareness, and those near the bottom at heightened social
awareness.

In /use the system. The number of persons in this state is small but
apparently growing. Its basic premises are similar to G, with the addi-
tional premise that the best way to get radical change is to carry on a
"subtle revolution"; that is, while dressing and acting conventionally,
infuse the system and be "in the world but not of it."

Preserve social order. The rapid rise of revolutionary thought and
action in the last decade, particularly among the nonwhites and the youth,
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has c -used a considerable fraction of the polity to conclude that special
action is called for to preserve the social order. In particular, the existence
of states D and F is seen as constituting a serious social problem, requir-
ing some sort of counterresponse from the system.

Stamp out the subversives. Some who may once have held opinions
similar to state I have moved on to the premise that all these revolutionary
views from B through H are subversive and anti-American and must be
stamped out. The right-extremist groups are exemplars of this position.

ALTERNATIVE OUTCOMES

This extended analysis of revolutionary forceswhich at first glance
may seem to be but one of many indicators of future treadshas seemed
justified because it is here that the forces shaping the future are focused.
The issue in the revolutionary activity is the future. If the insurrectionist
forces are seen by the populace and its elected representatives essentially
as lawbreakers attempting to gain by coercion that which should properly
be obtained by legitimate processes, the tendency will be simply to sup-
press them. If, in addition, a large number of dissidents persist in mak-
ing demands for reform that they consider legitimate, then this could
lead us a long way toward a garrison-state kind of future in which a
partially armed militant minority (consisting possibly of elements of
militant blacks, other nonwhite groups, far-left labor, and idealist youth)
is held in check by the overwhelming power of the military state.

NEW POWER BALANCE

Another possible sequence of future events would be a period of dis-
ruptive violence followed by a restructuring of social institutions to ac-
commodate n new power balance. Such a course of events would roughly
parallel that of the labor movement of 50 years ago. We can envision
this course of events unfolding as follows: The Establishment (manage-
ment and owners in the earlier case) perceives the demand for sharing
of power as illegitimate and threatening. Thcy make attempts at token
sharing that delay confrontation, but in the end fail to satisfy the develop-
ing radical consciousness. The "outs" increasingly resort to force and
violence, and the "ins" continue to counter with limited force.

It becomes apparent that the rising tide of expectations and demands is
not going to go away. Furthermore, the "outs" have the power to disrupt
and incapacitate industries, social institutions, and social processes in
general to any degree they deem necessary as long as their numbers re-
main significantly largeand the repressive force limited. Thus, with
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the only other alternative being massive repression, which is unacceptable
to the populace, the Establishment is forced to accept the dissidents' de-
mands for shared power. Social inventions (unions, collective bargaining
techniques, etc.) are worked out to implement the new power balance, A
consensus emerges that the new shared-power arrangement is workable
and even seems more in line with our declared national and cultural
values than was the previous arrangement.

One version of this latter "future history" might be characterized by
the 'buying off" of students by granting them some measure of power,
and of minority groups by providing a measure of equality and security,
thus thwarting or postponing the threatened revolution. That is to say,
the major changes demanded by the revolutionary forces might be for-
gotten if enough secondary prizes were offered. This might leave the
social, political, and economic structure of the nation relatively un-
changedat least temporarily.

REALIZATION OF FOUNDERS' GOALS

On the other hand, a point of view more or less represented by state
G in figure 2 might ascend to dominance. In brief, this is the position
that the present revolutionary agitation is in direct line of descent from
the American Revolution, whose central aims were to .Jecure for the indi-
vidual (1) representation in the making of decisions that affect his
destiny, and (2) freedom to pursue self-fulfillment in ways that do not
deprive others of the same right. In the same line of succession is the
social-reform compor..nt of the labor movement.

In this view, the contemporary revolutionary forces tend to be seen
as essentially an accompaniment to a drastic evolutionary jump that
society, and perhaps man himself, is attempting to make. If indeed this
interpretation comes to dominate, then national policy-makers will tend
to use the opportunity provided by the militant pressure to accelerate
progress toward the basic goals implicit in the founding of the nation,
while continuing the necessary suppression of violence and of infringe-
ment of others' rights. A development that makes this course of history
fairly likely is discussed in the next section.

TWO COMPONENTS OI UNREST

The preceding discussion is based on a number of analyses of current
social unrest, all of which are listed in the bibliography. In the months
ahead, many additional studies undoubtedly will be published that may
fit into the framework presented here, or that may furnish new or alterna-
tive insights. To whatever extent the framework in figure 2 stands up in
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the light of further data, it may furnish a useful basis for comparing the
alternative policies. It is evident, for example, that an incomplete under-
standing of these complex phenomena may lead to policies that drive
individuals into states D and F (and hence build up the population in
state J). Other policies based on a more complete understanding might
encourage movement toward states G and H.

However, the most important proposition emerging from these analyses
is that the unrest appears to comprise a combination of two quite dis-
similar phenomena. One is a current version of the class warfare, signifi-
cantly aligned along color lines, that has characterized human civiliza-
tion throughout history. The other phenomenon is uniquely a product
of our advanced technology and industrialization. This is the revolt of
middle-class youth against middle-class values and the technological
society. Clearly it would be a great error to attribute this second com-
ponent of the disquiet to an international leftist conspiracy, or to interpret
it simply as pampered youth challenging the authority of their elders.
Rather, it is a much more fundamental malady of the entire society.

Youth feel a sense of powerlessness arising out of the realization that
we have somehow lost control over our gigantic, Frankensteinian, tech-
nological-industrial machine. They know that they can count on a fair
measure of material comfort and security, but they find little of value
in their promised place in the bureaucratic-technological society, where
their talents will be exploited for the ends of the "Big Machine." They
sense that the society is on a collision course with real trouble, and that
nothing short of a drastic shift in its implicit values and organizational
structure will avert disaster.

These two components, the perennial class warfare and the singular
"great disaent," each have their own separate dynamics. Bad policy
choices can result from taking only the first to be real, and explaining
away the second as an idiosyncrasy of the younger generation.

The analysis of current social unrest is vital to consideration of educa-
tion's future role. Not only does its fuller understanding give some clues
as to the kind of future we may have to design education for. It also
faces us squarely with the question of the kind of future education is to
help bring about.

In the next chapter I shall examine a current that runs deeper still,
and that may be in an even more fundamental sense an important part
of the new youth dynamic.
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A Possible Underlying
Conceptual Revolution

er-mro`r,,,,

POLITICAL revolutionaries and struggles of subjugated groups to re-

dress the power balance are not new in history. (The "psychological

revolutionaries" we examined in the last section are less familiar.) Like-

wise, cultural history records many instances of changes in values over

time. However, here and there in the literature on the future e.g., in

Platt (1956), Boulding (1964), Teilhard de Chardin (1964), Muraford

(1956), Matson (1964), and Becker (1969)we find suggestions that

something much less frequent in the history of man may be taking place,

a major conceptual revolution.
Indeed, this phenomenon is so rarethat one could argue that only once

in the history of the Western world since Christianity rose to provide the

first unified West, rn thought has there been a drastic shift in dominant;

basic premises- namely, that associated with the Protestant Reforma-

tion. Max Weber and his followers in sociology have contended that

when a significant change occurs in a society it is the whole sociocultural

system that changes, including institutionalized organizational forms,

roles, norms, traditions, values, and basic belief premises. Thus, related

40
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to the shift in beliefs and values from the theological view of the Middle
Ages to the Protestant ethic and economic view of the modern Western
world were, it is claimed, such social changes as the rise of modern cor-
porate capitalism, the Industrial Revolution, and the subsequent explosive
growth of technology.

There do seem to be at least superficial parallels between events of the
past decade and those of the sixteenth century. That period, too, was one
of multiple revolutions:

the Protestant revolt with its Anabaptist groups reminiscent of
modern student protest groups
the challenge of a new economics in the rising of capitalism
the beginnings, with Copernicus, of the scientific revolution
a revolutionary "age of exploration and discovery"
the commercial and price revolution--.earrangement of social
classes, redistribution of w;alth, and urban growth
redistribution of authoritypolitical centralization and na-
tionalism, substituting secular for religious authority
technological revolution (the printing press)

If, indeed, the contemporary manifold evidences of revolutionary
ferment are related to a shifting in dominant belief-and-value assump-
tions within the culture, such a shift may well bring as pervasive and
varied changes in the society as accompanied the rise of the Protestant
ethic.

EVIDENCES OF A SHIFT IN BASIC ASSUMPTIONS

The evidence we shall examine briefly indicates, first of all, an in-
creased tolerance in the popular culture for belief systems that tend
toward metaphysics or transcendentalism in contrast with the agnosticism
and skeptical materialism of the post-World War I period. Second, it
indicates an opening up of the basic presuppositions within sciencr, to
allow conceptual models not limited by the positivistic premise.

Aldous Huxley was one of the first modern writers to suggest that an
age-old set of basic assumptions about the nature of man was showing
new strength. I shall borrow his term, "The Perennial Philosophy":

Philosophic Perennisthe phrase was coined by Leibniz; but the
thingthe metaphysic that recognizes a divine Reality substantial to
the world of things and lives and minds; the psychology that finds in
the soul something similar to, or even identical with, divine Reality;
the ethic that places man's final end in the knowledge of the imminent
and transcendent Ground of all beingthe thing is immemorial and
universal. Rudiments of the Perennial Philosophy may be found among
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the traditionary lore of primitive peoples in every region of the world,
and in its fully developed forms it lit)s a place in every one of the
higher religions. A version of this Highest Common Factor in all pre-
ceding and subsequent theologies was first committed to writing more
than twenty-five centuries ago, and since that time the inexhaustible
theme has been treated again and again, from the standpoint of every
religious tradition and in all the principal languages of Asia and
Europe. (1945)

The basic propos'Aion of the Perennial Philosophy is an experimental
one, that man can under certain conditions attain to a higher awareness,
a "cosmic consciousness," in which state he has immediate knowledge of
a reality underlying the phenomenal world. In speaking of this reality
it seems appropriate to use such words as infinite and eternal, Divine
Ground, Brahma, Godhead, or Clear Light of the Void. From this
vantage point, one's own growth and creativity, and his participation
in the evolutionary process, are seen to be under the ultimate direction
of a higher center (Atman, the Self of Vedantic writings, the °vernal).
Ordinary perceptions of one's life and of one's environment are likened
to the perceptions of a hypnotic trance. Such phenomena as extrasensory
perception, precognition of future events, levitation and other psycho-
kinetic events, "instant" diagnosis and healing, etc., are only extraordi-
nary, not a priori impossible.

The basic assumptions of positivistic science stand in relation to the
Perennial Philosophy much as Newtonian mechanics relate to relativistic
physics: They are in no way invalidated for those aspects of human ex-
perience to which they are appropriate, but comprise a special case, a
limited form of the more general theory. Similarly, the philosophies of
materialism and idealism are to each other as the wave and particle
theories of light and matter; each fits the world as seen with a particular
mode of observation, and a complementary relationship holds between
them.

Of course the Perennial Philosophy is not new to Western culture. It
is present in the Rosicrucian and Freemasonry traditions. Its symbolism
in the Great Seal of the United States, on the back of the one dollar bill,
is testimony to the role it played in the formation of this country. It also
appears in the Transcendentalism of Emerson, the Creative Evolution of
Bergson, and the extensive writings of William James.

Whether one attributes its recent popularity to increased intellectual
openness and tolerance or to anxiety brought on by the nuclear threat,
indications abound that increasing numbers of persons seem to be taking
its premises seriously. Rising book sales in religion, metaphysics, tran-
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sLendental philmophy, Eastern religious philosophies, and parapsychol-
ogy indicate growing interest in these related areas. Contemporary song
lyricse.g., the rock music of Dylan, Donovan, and the Beatles; the
recent "Age cf Aquarius"; and the melodic "On a Clear Day" ("rise and
look around you, and you will see who yuu : -/re ") contain numerous
subtle and not-so-subtle references to Perennial Philosophy viewpoints.
Metaphysically oriented churches, societies, and study groups are much
in evidence. Courses and lectures on Eastern religious philosophies are
well attended in free universities, 100 or more Esalen-type growth centers,
university extension courses, adult education courses, etc.

Part of society's thus far negative reaction to monistic. and Eastern
kinds of beliefs, as they have appeared in the hippie culture, f le drug
scene, and numerous cults, has been due to the fear that they would lead
to quietism and withdrawal, thereby undermining the social structure.
Although it is true that these beliefs have been associated with quietism
in the Eastern world, there is in fact nothing in the Perennial Philosophy
premises that is contrary to virile and active participation in economic
and political affairs. Neither are these premises in any way contrary to a
high-technology society; they only say something about the ends to
which that technology should be put. The kind of society that Erich
Fromm talks about in The Revolution of Hope, or John Galbraith in The
New. Industrial State, or Michael Harrington in The Accidental Century,
is completely compatible with the Perennial Philosophy premises. Such
a society, with its high level of technology, would tend to be education
and growth centered. Education in the society, like the Greek ideal as
described in Werner Jaeger's Paidea, would place high emphasis on "the
search for the Divine Center."

BEGINNINGS OF A NEW SCIENCE

Even more important than indications of a shift in the attitudes of
the public at large, which by itself might appear to be a mere fad, are
indications that scientists who hold membership in recognized sci-
entific associations are showing more and more interest in developing a
science of ordinary and extraordinary subjective experience. The study
of "altered states of consciousness" is not completely new, of course. The
phenomena of hypnosis have been studied in a scientific way, off and on,
for at least a century and a half. Phenomenology has been a sporadic
influence in psychology. Freud's psychoanalysis and its offshoots have
attempted to probe the unconscious processes.

Many of the pioneering works in this area have assumed premises
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akin to the Perennial Philosophy, e.g., F. W. H. Myers' Human Per-
sonality and Its Survival of Bodily Death, Richard Bucke's Cosmic Con-
sciousness, Pitirim Sorokin's The Ways and Power of Love, not to men-
tion the writings of numerous Vedanta, Sufi, and Zen scholars. Among
modern psychotherapists whose works fit into this same basic philo-
sophical framework are C. G. Jung, Roberto Assagioli, and Hubert Benoit.

New scientific journals implicitly friendly to the Perennial Philosophy
premises include the Journal of Transpersonal Psychology and the Jour-
nal for the Study of Consciousness. At the popular level, we have the new
and glossy Psychic, a magazine "devoted to every aspect of psychic phe-
nomena and related topics."

Research activity is significant in at least three current approaches
to altered states of consciousness: feedback of EEG signals, psychedelic
chemicals, and classical (by which I mean sensory deprivation, yoga,
autohypnosis, hypnosis, meditation, etc.).

Two recent and significant advances have been made in this area. One
is the increased access to and control of diverse states of consciousness,
snaking them more available for exploration. The other is the appearance
of physiological correlates to altered states (EEG, EMG, GSR, REM,
etc.). This latter is of extreme importance in a philosophy-of-science
sense. The scientist of subjective experience is now much more in the
position of the physicist studying an electron, or the astronomer studying
a galaxy, in that he car. say, "Here is a phenomenon (dream, satori state,
etc.) that defies strict definition, but that I can study through various
correlates (alpha waves, rapid-eye-movement, verbal report, observable
behavior, etc.)." In effect, it means that the barrier between objective,
"public" data and subjective, "private" data is gone for good, and the
legitimated boundaries for scientific scrutiny are thus extended.

CHARACTERISTICS OF THE NEW SCIENCE

The science of man's subjective experience is in its infancy. Even so,
some of its foreshadowings are evident. With the classification of these
questions into the realm of empirical inquiry, we can anticipate an
acceleration of research in this area. Consequently, there is new hope
of consensus on issuesespecially value issuesthat have been at the
root of conflict for centuries (just as earlier there came about consensus
on the place of the Earth in the universe, and on the origin of man). The
new science bids fair to incorporate the most penetrating insights of
psychology, the humanities, and religion. These developments will have
profound impacts on the goal priorities of society, on our concepts of
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education, on the further development and use of technology, and per-
haps (as in the case of the Copernican revolution) on the distribution of
power among social institutions and interest groups.

Young and incomplete as the science of subjective experience is, it is
nevertheless already providing extremely significant foresight into how
the man of the future will view his potentialities. Space does not permit
documenting all the findings of this new science here;* however, the
following three propositions have accumulated an impressive amount
of substantiating evidence:

The potentialities of the individual human being are far greater
in extent and diversity than we ordinarily imagine them to be,
and far greater than currently in-vogue models of man would
lead us to think possible.
A far greater portion of significant human experience than we
ordinarily feel or assume to be so is comprised of unconscious
processes. Included in these processes are not only the sort of
repressed memories and messages familiar to us through psycho.
therapy, but also "the wisdom of the body" and those mysterious
realms of experience we refer to with such words as "intuition"
and "creativity." Access to these unconscious processes is appar-
ently facilitated by a wide variety of factors, including atten-
tion to feelings and emotions, inner attention, "free associa-
tion," hypnosis, sensory deprivation, hallucinogenic and psyche-
delic drugs, and others.
Also included in these partly or largely unconscious processes
are self-expectations, internalized expectations of others, images
of the self and of its limitations, and images of the futureall
of which play a predominant role in limiting or enhancing
actualization of one's capacities. That is, such images and ex-
pectations tend to be self-fulfilling. (Much recent research has
focused on the role of self-expectations and expectations of
others in affecting performance. Research findings are buttress-
ing the intuitive wisdom that one of the most important char-
acteristics of any society is its vision of itself and of .ts f.iture,
what Boulding calls "organizing images." The validity of the
self-fulfilling prophecy and of the self-realizing image appears
to grow steadily in confirmation.)

* See W. W. Harman, "Belief Systems, Scientific Findings, and Educational
Policy," EPRC Research Note No. 6747-4, Stanford Research Institute, November
1967.
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Assuming that the evidence for these propositions continues to mount,
they will have the most profound implications for the future.

REFATION TO REVOLUTIONARY FORCES

The real significance of a science of subjective experience and "altered
states of consciousness" is that it is in this area that our individual and
social values are experientially and historically rooted. The development
of such a science would redress what in retrospect is a puzzling dis-
crepancy between the audacity with which man has pursued the physical,
biological, and social sciences, and the timidity with whieb he has con-
fronted the development of a moral science. Already in the field of clinical
psychology several. scientists are proposing to formulate through their
research "a natural value system, a court of ultimate appeal for the
determination of good and bad, of right and wrong" (A. H. Maslow),
with "universal human value directions emerging from the experiencing
of the human organism" (Carl Rogers). What may be in the offing is a
new means of obtaining consensus on value questions, by submitting
them to the test of what is ultimately wholesome for the whole man.

As previously noted, the concern of young people with "awareness-
expanding" and "consciousness-exploring" activities is intimately related
to their own reformulated value convictions. Young people involved in
these new activities have tended to espouse the Perennial Philosophy,
with its strong affirmation that individuals do make a difference, and
that values do have an eternal base. These convictions in turn reinforce
demands for a person-centered rather than an Establishment-centered edu-
cation, and for a society adapted to transcendental (or at least humane)
maxl rather than to economic man.

If materialism was the philosophical base for the Old Left, it appears
that transcendentalism may come to serve the New Left in a similar role.
The revolutionary press intersperses among its political discussions and
diatribes against various aspects of the social system, articles on Eastern
philosophies, hip-drug use, the human-potential movement, transcendental
meditation, and Krishna consciousness. On the other hand, COSMOS, the
monthly newspaper of "the occult, psychic phenomena, spiritualism, ESP,
metaphysics, New Age philosophies, and allied sullects," publishes arti-
cles on the youth revolution, the crisis in values, the generation gap, and
social injustice. Rock stations, in a far-flung network, broadcast revo-
lutionary messages in the lyrics of their songs and in their parodies of
news programs; carry interviews and lectures relating to religious, meta-
physical, psychic, and esoteric topics; and as a public service announce
the meetings and fund-raising campaigns of religious study groups and
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of organizations concerned with Subud, Scientology, Vedanta, and similar
subjects.

In his penetrating analysis of the youth revolt, Roszak (1969) describes
the new religious outlook of the young as "a phantasmagoria) of exotic
religiosity. . . . If one scans any of the underground weeklies, one is
apt to find their pages swarming with Christ and the prophets, Zen,
Sufism, Hinduism, primitive shamanism, theosophy, the Left-Handed
Tantra. . . . At the level of our youth, we begin to resemble nothing so
much as the cultic hothouse of the Hellenistic period, where every man-
ner of mystery and fakery, ritual and rite, intermingled with marvelous
indiscrimination."

Notwithstanding the complexity of this new outlook, Roszak notes,
there is a unifying theme: "The world view of Lao-Tzu, of the Buddha,
of the Zen masters ... has become one of the strongest strains of the
counter-culture, . . . The counter-culture is, essentially, an exploration
of the politics of consciousness" (pp. 83, 140, 156).

It is obviously too early to tell whether the shift in operative values
and basic premises, as I have described it, is taking -,lace in a lasting
way. If it does, we may expect to see as radical changes in the sociocultural
system as when the belief system of the Middle Ages gave way to the
Protestant ethic and capitalistic economics. If such a shift takes place,
it would tend to support the "person-centered" society and the "new"
and "American origin" values summarized in chapter 4.
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Meta-Issucs
Of the Future

1HUS far we have looked at manifest trends and countertrends and
have axamined several aspects of the alternative futures among which

we, as a society, are in the process of choosing. I have argued, in a
fundamental sense, that choosing the future involves chosing a set of
beliefs and values to be dominant. Because the current issues in the dissi-
dence of youth and minority groups may be assumed to be indicators of
the choices with which the society is faced, I examined these in some
detail. Various bits of evidence pointed to the possibility of a conceptual
revolution in process, and I looked at those.

I am now ready to summarize w:tat out of all this is directly relevant
to educational policy. Let me, first of all, introduce a useful concept for
my discussion, "choice point." By choice point is meant a point or period
in time when the society as a whole makes a commitment of psychic,
human, and economic resources in a particular direction. The associated
decisions are multifold and are diffused in level (political, institutional,
and value - belief), in time, and in space (some in Washington, some in
other capitals, some in Wall Street, etc.) . Some are made with awareness;

48



Meta-Issues of the Future 49

others may be made by default, or with relative unawareness of making
any decision at ail.. The choice is not necessarily the result of a major
decision by any one identifiable agency, but rather derives from an aggre-
gate of decisions made more or less simultaneously (in the long-term
historical sen ie) by different elements of society. An example would be
the choice to provide some sort of old-age security, which took the form
of numerous state and federal laws and amendments, and a host of less
identifiable decisions by unions, committees, employers, etc.

In the preceding pages I have argued that the United States is presently
at such a choice point, in moving toward either what I termed the "second-
phase" industrial society or the "person-centered" society. It is obvious
that no one in the White House or anywhere else will actually make such
a decision. But in effect, through a multiplicity of decisions made by
such groups as the Congress, the Pentagon, local school boards, and in-
dustrial management, the choice is being made. At one level a decision
may have to do with pollution of a local river, at another with the struc-
ture of regional government, at another with the values taught in the
schoolroom. The form of education in the future will be much affected
by which way society chooses to go. On the other hand, educators them-
selves have the opportunity to affect this choice, at least in part. For,
just as the beliefs and values of a society determine the kind of educa-
tional system it chooses to have, so does the educational system affect
what beliefs and values are either perpetuated or changed.

An important component of this choice rests in the decision of how to
handle the current forces of political dissent and insurrection that con-
sist particularly of our youth and minority groups, since the issues posed
by these groups are in cozziderable measure the same as those involved
in the larger choice. The possibility of a conceptual revolution, which I
examined earlier, is also involved in this choice, and as I have also shown,
is intimately connected with the youth revolt. In addition, I showed that
the premises of the Perennial Philosophy are compatible with the "person-
centered" society, although not demanded by it.

Now let us look at the changes in society one more way before I sum-
marize how all of this relates to education. From all of the trends and
alternative futures and revolutionary issues there emerge some meta-
issues, or "issues behind the issues." I shall single out four. These meta-
issues may seem to be at the level of questions about the nature of the
good life and the good society. And indeed they are. But they are also
implicit in such questions as what shall we do about local control of
schools, drug use in high schools, student rebellion over school rules,
sensitivity training, Black Studies programs, the role of vocational edu-
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cation, the quality of ghetto schools, new career 'Adders for minority-
group teacher candidates, and person-centered curricula. Indeed, the
choice the society as a whole makes on these meta-issues will determine
in considerable measure what courses the schools will be able to take on
the more specific issues.

Thus, far from being theoretical and impractical, these meta-issues are
the important ones to keep an eye on. I select four as being among the
most crucial. I label them as four "crises," using the word in its root
meaning as a turning point, and recognizing that they may not merit
the connotation of emergency that is often associated with that word.
Thest, issues are the keys to the "unsolvable mecroproblems" mentioned
earlier. They are a crisis in human image, a crisis in authority, a crisis
in economic values, and a crisis in plaralism.

THE CRISIS IN HUMAN IMAGE

I have already noted, in discussing the possible conceptual revolution,
that a conflict,exists between the basic premises of democracythat
man is, by virtue of his transcendental nature, endowed with reason, will,
and a valid sense of valueand the reductionistic, deterministic, and
physicalistic premises of the behavioralscience, sociopolitical theory that
our universities impart to their annual crop of budding sociologists and
political scientists.

The young social scientist is taught a sociology that has shifted away
from its earlier emphasis on the semiphilosophicd "humanities" approach
to an emphasis on techniques and empirical studies. Man is implied in
these latter studies to be a creature of his drives, habits, and social roles,
and in whose behavior reason and choice play no decisive pelt.

In psychology this point of view is likely to be made even more explicit
to the student, with consciousness considered an inconsequential accom-
paniment to behavior governed by external stimuli and instinctive urges.
His political science tends to focus on the processes by which public
policies are made, and to be relatively unconcerned with their contents.
Amid the modeling of society and goernments and the measurement of
attitudes, population movements, organizational trends, and political
behavior, little attention is given to the historically significant questions
relating to man, his condition, and his destiny.

On the other hand, the concept of a transcendental, choosing, ultimately
responsible self is essential to the entire theory of democratic govern-
ment. It underlies the assumption that the criminal is responsible for his
act (while recognizing through the provision of rehabilitation opportu-
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nities that his antisocial traits may have their roe is in environmental
conditioning). It is basic to the assumption in the judicial process that
the judge can meaningfully make a normative judgment. Matson (1964)
has cogently analyzed the consequences of overemphasizing the objective
perspective in political affairs (as contrasted with a complementary
relationship between objective: and humane perspectives).

Drucker (1939) was one of the first to sound the demise of the image
of Economic Man: "The belief in the desirability and in the necessity of
the sovereignty and autonomy of the economic sphere is disappearing;
and with the belief, the reality. . . . It is the characteristic feature of our
times that no new concept lies ready under the surface to take the place
of Economic Man." Such a new image may be emerging now.

Mendel (1969) speaks of the rejection of the image of Economic Man
by yenth as "the Great Refusal against that pitiful caricature of man
created by five centuries of urban, technological, and scientific progress
homo economicus. The essential accusation of the Great Refusal is directed
against the subordination of human experience to the economic processes
of the consumer society and its increasingly more absurd products, to
the aggressive militarism that at least in our case has become so tightly
interwoven with this society, and to the gigantic, impersonal organizations
through which it all functions."

The ramifications of this conflict go much further than has been indi-
cated so far. The kind of educational system and educatImal goals a
society sets up, the way it handles the problem of poverty, the priorities
it gives to aesthetic considerations, the extent to which it considers its
citizens' needs for communion with nature, the uses of leisure it foFters
all these aspects and many more are affected by the image of man held by
the society. Currently in our society a potent emerging force pushes for
a change in that image, in the direction of transcendent man; but thus
far the power remains on the side of the reductionists.

THE CRISIS IN AUTHORITY

If the issue of the image of man is crucial but unobtrusive, the issue
of authority is immediately and obviously before us. Recent decades have
witnessed the hastening erosion of the authority of the parent, the teacher,
the scholar, the church, the law, and the state. Today's youth deeply ques-
tion the meaning of the nation's policies and apparent aims. We need
only to remind ourselves of the changes, within a generation or two, in
the connotations of the military uniform, the American flag on foreign
soil, the policemen's badge, the draft card, and patriotism.
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Thies issue essentially concerns the balance between authority based
er and authority based on voluntarily given respect. The central

fact of today is that a significant fraction of the population, largely blacks
and youth, have concluded that established authority on national and
local levels is illegitimatethat is, it does not adequately represent their
interests, and it is not based on trust, nor on a general consensus.

Varied is the speculation as to how this erosion of legitimacy of author-
ity came about. Flacks (1969) lists and analyzes its possible origins and
correlates; his list, supplemented by a few items from other =sources,
includes:

1. Widespread decline of commitment to "middle-class values" and
to the capitalist ethic, while political and institutional elites con-
tinue to represent themselves in those traditional ways

2. Rapid growth of a sector of the middle class whose status depends
on high education rather than on property, and who tend to be
critical of traditional capitalism and skeptical about the sanctity and
benevolence of established authority

3. Child-rearing practices by that group, and by significant minority
cultures, that have cultivated doubts about established authority

4. Extension of education, leading to increased feelings of competence,
self-esteem, efficacy, and potency, which in turn emphasize self-
awareness rather than socialization as a suitable guide to behavior

5. Transformation of the American family in the directions of greater
equality, encouragement of self-expression and autonomous behav-
ior, and fewer parental demands for self-discipline

6. The Prohibition experience in particular and, more generally, wide-
spread disregard of laws restricting private sexual behavior and of
other sumptuary laws

7. Stringent punitive laws regulating marijuana usage, while such
usage is considered by a rapidly increasing minority (adults as well
as youth, teachers as well as students) to be a desirable substitute
for the cocktail (a repetition of the Prohibition experience)

8. Increased distrust by Negroes, arising from liberal promises they
view as unkept, and from experiences that repeatedly reinforce their
conviction that the system is biased against them

9. Harrassment of blacks and hippies by police
10. Reaction to the unpopular draft and to the "immoral" Vietnam war
11. Specific incidents of dishonesty (e.g., 1959 television quiz show

scandals, Eisenhower's denial of U-2 spying, Stevenson's U.N. dental
of Bay of Pigs plans)

12. Lowering of faith in integrity of scholars and scientists (because of
university involvement in military research, "quantification" and
"dehumanization" of the social sciences, misinformation they have
provided regarding marijuana and LSD)
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Flacks provides several generalizations about the problem of maintain-
ing the legitimacy of the authority structure:

1. Individuals tend to attribute legitimacy to authority when the exer-
cise of that authority is perceived as beneficial to groups, individ-
uals, or values to which those individuals are committed. Legitimacy
tends to be eroded if members of minority subcultures experience
a persistent pattern of inequity, or if groups perceive significant
discrepancies between their goals and those of the larger society.

2. Attribution of legitimacy is a function of trust, which in turn de-
pends on such matters as the objectivity of the authorities in mediat-
ing conflicts, the implementation of equality before the law, the
openness of the political system to dissenting views, the trustworthi-
ness of statements made by national leaders, and the degree to which
officially espoused policies are actually implemented.

3. Individuals tend to attribute legitimacy to authority if they perceive
a generalized consensus supporting legitimacy.

4. A person's sense of competence, potency, and efficacy is related to
his response to different kinds of authority. Persons with a low
sense of competence will tolerate authoritarian power; for those
with high competence the legitimacy of authority depends on the
degree to which they have access to the decision-making process, or
believe that their judgments are taken seriously by their superiors,
or have the freedom to shape their own situations without reference
to higher authority.

These considerations suggest that the development of a sense of legiti-
macy of established authority and the restoration of the image of America
as a provider of moral leadership and as an advancer of civilization are
among the most urgent national educational tasks of today. They are
tasks not just for the schools, but for the law enforcement agencies, for
the political leadership, and for the polity as a whole.

THE CRISIS IN ECONOMIC VALUES

I discussed this crisis earlier so it requires only brief mention here.
The essential issue is the extent to which economic values shall be de-
emphasized and values that are noneconomic, at least in the strict sense,
shall be a part of our operative (as contrasted with declared) values. The
issue is central to resolution of the revolutionary ferment. It becomes
specific in spelling out the goals for pr'gram budgeting, in listing the
benefits in a cost-benefit analysis, in evaluating achievement of educa-
tional objectives, in deciding what kinds of educational experiences shall
be offered out of public funding, or in planning for continuing education.
If one is persuaded that education has any capability at all to change
values, the issue becomes a crucial one for the schools: What values shall
be fostered?
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THE CRISIS IN PLURALISM

A simple society can have a single culture; a complex modern civiliza-
tion such as the United States cannot. Thus the question is not whether
we shall have a multimodal culture with a variety of behavior patterns
and norms in different socioeconomic, educational, religious, and ethnic
groupsno doubt we shall. Rather, the real question is whether we shall
have mutual hostility and exploitation of weaker groups by stronger ones,
or whether we shall have mutual respect and cooperation among diverse
groups.

In a recent essay entitled "Psychology and the Sm.:al Order," Lawrence
Frank wrote about the challenge of this issue:

A social order which tolerates such wide-ranging pluralism of norms
must seek unity through diversity. This means recognizing and culti-
vating differences while simultaneously enlisting people's loyalty and
allegiance to a core of conduct and relationships. Only education and
persuasion, not force, can build a social consensus out of these massive
and varied elements Social chan3e and improvement must come
through the concell of a population composed of individual personali-
ties.... Instead of relying chiefly upon legislation, as in the past, we
(must) begin to think how each person may become self-consciously
aware of his role as a participant in his social order.

The issue of pluralism with respect to subcultures arises in the educa-
tional world most directly over such specific questions as Black Studies
programs and comm:mity control of schools. In broader form it lies
behind the more specific issues in teacher strikes and stand rebellions.
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Implications
For Education

I warned in the beginning that no matter what the title of this paper
might suggest, I would not attempt to predict the future and to deduce

from that future what the schools should do. Rather, I said that it was my
hope to provide a useful framework for thinking about the future as it
takes form through the events of the present.

Thus, this last section is brief, attempting only to demonstrate how the
considerations I have raised in the earlier portions of the paper bear on
educational issues.

EDUCATIONAL GOALS

The basic issue for education is the choice of goals; all else follows this.
For this statement to be meaningful, "choice" must refer, as I defined it
previously, to a commitment of psychic, human, and economic resources
in a particular direction. In that sense the choice is not necessarily what
the society or its leaders may declare it to be. The choice is, rather, in-
ferred from where the society puts its resources.

Let me move one step further and argue that the implicit choice of
55
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goals can be inferred from the outcomes. Few will want to go all the
way with that statement, but it contains an important germ of truth.
Evidence mounts that in multifold subtle and unconscious ways humans
communicate more than they consciously mean to communicate, and in-
fluence events in ways they do not consciously intend. Classical examples
are the "Freudian slip" and the self-fulfilling prophecy. Thus, if we find
that the operations of the school system tend, in fact, to perpetuate class
differences with overrepresentation of Negroes and Mexican-Americans
in the under class, we are forced to consider the question of whether or
not this is an implicit, if largely unconscious, intent.

This is mainly to say that the goals of the educational system are much
more a function of the choices society has made or is making than they
are a consequence of the declaratiorq of educational leaders.

When George Counts in 1932 issued the inspiring challenge, "Dare the
schools build a new social order?" an appropriate answer might have
been, they can't. The social order can barely build new schools. On the
other hand, if society were to move in the direction of the "person-
centered" society PS discussed earlier, the educational system would un-
doubtedly bear great resemblance to that advocated by Counts, Dewey,
and G. Stanley Hall.

Looking at this issue in another way, choices of educational goals are
made in society on at least three levels. First, society itself makes a per-
vasive choice regarding the overall direction of its movement (sach as
those discussed earlier). This choice tends to establish constraints ou
what, in the long run, will be fostered, tolerated, or opposed. A movement
within the school system that is not aligned with the general drift of the
larger society, for instance, is unlikely to persist.

Second, society makes a decision as to what tasks will be assigned
to educational institutions and what tasks to others. For example, the
fostering of socially desirable attitudes toward authority might be a task
divided between educational institutions and law enforcement. The de-
velopment of a wholesome self-image in the child might be assigned in
some proportion to the institutions of education, religion, and psycho.
therapy. These first two types of choices are made largely outside the
educational institutions.

Finally, in accordance with the resulting context, choices are made
as to what the more specific objectives shall be, with what priorities they
shall be carried out (that is, what resources shall be allocated), and in
what manner they shall be accomplished. These choices are determined
partly within and partly outside the educational institutions.
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As this typology of choices makes clear, if the society moves more or
less in the direction of the "second-phase" industrial society, we can
anticipate that increased emphasis will be placed on the role of education
in accomplishing social goals and alleviating social problems (poverty,
racial discrimination, challenges to national prestige, environmental
deterioration, etc.) . TI-ere will be strong reliance on "behavior-shaping'
approaches, involving the detailed specification of desired behaviors to
be imparted by contingency-management techniques. This work will be
based on a sound behavioral-science infrastructure. The roles of evalua-
tion and credentiallingi.e., assessing suitability for the various voca-
tional and professional tasks society requires for its functioningwill
probably remain important. Continuing education, in the form of voca-
tional retraining, will also have an important place.

On the other hand, the extent to which the "person-centered" orienta-
tion becomes dominant in the society at large will be reflected in the
schools. Educational goals that will be emphasized in such a society
include teaching students to become effective thinkers and learners, and
developing their inquiry and problem-solving skills, social skills, and emo-
tional awareness and self-identity. Attention will be diverted from achiev-
ing behavioral objectives and will be placed instead on establishing condi-
tions for spontaneous learning. Education will be designed especially to
foster feelings of safety and trust, to promote freedom to explore and
inquire, and to provide a responsive environment and directed challenges.
Reduced emphasis will be placed on absorbing specialized information
and on developing specific vocational skills. Less attention may also be
given to grading, credentialling, and otherwise labeling persons.

Michael argues that drastic changes in education are necessary if
we are to be prepared for the future:

We must educate for empathy, compassion, trust, nonexploitiveness,
nonmanipulativeness for self-growth and self-esteem, for tolerance of
ambiguity, for acknowledgement of error, for patience, for suffering.

In the first place, those social-aid roles, the roles that are meaningful
because they relate a person to a person, require such capabilities....
The other reason for deliberately undertaking this kind of education
is that those who will have the tasks of planning and leading must have
a far deeper feel for and understanding of themselves as selves and as
a part of other persons, other selves, than they usually do today....
Without such educated, sensitized, emotional resources, leaders will
continue to be too rigid, too defensive, too remote from themselves and
thereby from others to have the flexible and bold state of mind that
will be needed to cope humanely and imaginatively with plans and
turmoil, order and disorder. It will take special efforts indeed to en-
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large the emotional underpinning of those who recruit themselves to
use the social technologies needed to run a complex society. (1968,
pp. 109.111)

Unfortunately, significant changes in education do not come as direct
consequences of such rational arguments. Only if the whole society shifts,
for whatever subterranean reasons, toward a less economic and more
humanistic orientation, are we likely to see much shift in education toward
the goals described in Michael's plea.

PLAUSIBLE EDUCATIONAL TRENDS

Thus, while there is considerable evidence that educational goal prior-
itits are changing, such a change is inseparably linked to more inclusive
so&al meta-issues. Various other possible educational trends, described
in the various writings on education for the future, deserve comment:

T. Expanding fraction of the populace involved in education, and an
expanding fraction of the national income going to education. This
will no doubt be true no matter where in the range of plausible fu-
tures we find ourselves heading. The nature of that education, how-
ever, will be vastly different depending or whether we move toward
the "person-centered" society, the "second-phase" industrial society,
or a period of violence followed by a garrison state.

2. New conscious role fz.Jr education to play in accomplishing social
goals and alleviating perceived social problems (national prestige,
poverty, social order, racial conflict, etc.). This, again, will probably
be true whichever future we select, but what the social goals are and
what role education plays (e.g., maintaining social class diffe*ences
vs. accelerating social mobility) will depend on society's overall
direction.

3. Increasing involvement of education with, and functional relation.
ship to, other social institutions. The balance between this trend
and the countertrend toward autonomy and community control of
schools and toward diversity and free choice among schools will
be much influenced by how values shift.

4. Extension in duration of the educational period, both through early-
childhood education and through more education for adults in the
form of postsecondary schooling, vocational retraining, continuing
education, parent education, and family education. Again, the over-
all trend is probably to be expected for any of the plausible futures,
but what is done with those additional educational years will be very
much determined by which path society takes.

5. Extension of education to industry, community, and home. Again,
the form this takes will depend greatly on educational goals.

6. Concurrent replacing sequentlal arrangement of education and work
as we move into "the learning societi." One moving force is the
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rapidly decreasing half-life of occupational skills. Another, in the
"person-centered" future, is the synthesis of mind-forming work
and educative episodes as the central activity of a self-rewarding
life.

7. Increasing departure from traditional methods of instruction. It
seems clear that classroom and lecture schools as we know them are
a thing of the past. However, the overall future direction society
takes will determine whether the new methods emphasize the appli-
cation of educational technology to realize systematization, econ-
omy, and efficiency in achieving behavioral objectives, or whether
the methods emphasize creating new opportunities for individualized
learning and open-ended growth.

8. Competition reduced by individualized programs is a possible trend
for which there is considerable pressure. Whether it materializes
depends very much on which alter.ir c future the society adopts.
Competition as a stimulus toward excellence has salutary effects.
On the other hand, in some forms it operates to lower self-respect
and self-expectations, and conflicts with educational goals.

9. Increasing fraction of educational costs will be obtained and dis-
tributed on a national basis, since this seems necessary to even ap-
proach equality of educational opportunity. This trend is not neces-
sarily incompatible with strorg local control of schools.

10. Extension of power and control to new groupsteachers, students,
minority groups, etc. This represents a long-term trend in society
in general. The rapidity with which the power sharing takes place is
related to the resolution of the pluralism issue. The extent to which
a student shall have control of learning content and sequence de-
pends on how the issue of educational goals is resolved.

11. Increased blurring of the distinction between vocational and aca-
demic education, quite possibly to the point of eliminating narrow
vocational training from elementary and secondary schools alto-
gether. Pressure will continue to rise to eliminate labeling students
as inferior who ale placed in vocational training courses.

12. More differentiation of learning-facilitation roles (teaching assist-
ants, aides, etc.). This seems a likely trend with any of the alterna-
tive futures.

13. Movement toward an atmosphere of shared learning, nonauthori-
tarian attitudes, mutual respect between teachers and learners, and
deprofessionalization. This is a possible trend compatible with the
"person-centered" society, but not with more authoritarian futures.

EDUCATION'S NECESSARY TASK

The Temptation is strong in us to ignore forecasts of unpleasant events.
As students began to use psychedelic drugs, many observers predicted that
if attempts were made to stop drug use through punitive legislation, all
the ills of Prohibition days would be an inevitable consequence. Yet this
knowledge failed to avert the adoption of exactly that course.
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Similarly, forecasts of environmental deterioratior, population pres-
sures, traffic congestion, famine, Third-World uprisings, radioactive waste,
agrichemical contamination, water pollution, and a host of similar social
problems signal inevitable trouble ahead. Yet we procrastinate. If the
analysis of "unsolvable macroproblems" in chapter 2 is accurate, these
troubles will not be avoided by the usual muddling through. A drastic
and rapid shift in orientation is imperative, on the part of the entire
industrially developed segment of the world. Nothing less than a new
guiding philosophy will do.

Ferkiss outlines three basic and essential elements for such a new
philosophy. First is what he terms a "new naturalism," which affirms
that man is absolutely a part of a nature; a universe, that is always in the
process of becoming. The second element, "the new holism," recognizes
that "no part can be defined or understood save in relation to the whole."
The third, "the new immanentism," sees that the whole is "determined not
from outside but from within." It follows from these points that mean-
ingful social policies must be ecological in character; that is, they must be
based on a recognition that any decision, any change, affects everything
in the total system. Men's actions and the forces they set in motion are
all part of the developing whole: "Every part of the whole has power and
influence; every living particle is a source of direction and life." If man
is to acquire the necessary sense of responsibility for the impact of his
own actions on the shaping of the whole, he "must so internalize these
ideas and make them so much a part of his instinctive world view that
they inform his personal, political and cultural life" (1969, pp. 250-254).

At the same time Ferkiss and others point to the urgent need for a
new guiding philosophy, there appears to be increasing espousal of the
Perennii, 1 Philosophy premises, which are completely compatible with
the elements of Ferkiss' philosophy. Whether this seemingly spontaneous
emergence of a new outlook is fortuitous coincidence or the result of
an unconscious response to a subliminally perceived need of society is
a moot but unimportant point. In either event, the coincidence of the
need and of the emergence of a possible answer to the need increases the
likelihood that such a value shift will take place.

If, indeed, the foregoing analysis. is sound and the challenge of the
times is as I have represented it, then it appears that responding to this
challenge is an educational task of the highest priority. Not all of this
response must necessarily come from the schools alone. To be sure, all
of us need to educate ourselves:

1. To emotional as violl as intellectual awareness of the ineluctable
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fact that we are one race, on one planet, and that only we can take
responsibility for the fate of both and for the stewardship of the
future

2. To the shift in basic premises and operative values necessary for
a tolerable future, and to the evidence that such a shift is also
congruous with the essential nature of human beings

3. To the realization that even if such a transition is made, the strains
on the social structure in the decades just ahead will be of such
magnitude that a strong binding force will be required to hold it
together

In the first two points, changes are implied for the individual that will
invoke participation of feelings as well as intellect. It is not enough to be
intellectually aware that at this point in history nationalism is a suicidal
course, or that it would be desirable for people to be differently motivated.
Emotional and conative faculties must also be engaged.

If these two points are to be implemented, educational experiences
must be contemplated that are akin to psychotherapy in that they aim
at bringing the individual into closer touch with himself. Through such
experiences the individual would make his own discoveries resulting in
(1) a felt realization that the world must be inseparable and (2) a felt
shift in the most basic values and premises on which he builds his life. Li
a sense, this means bringing into the educational system something like
the "person-changing technology."

Education to develop an ecological point of view is education toward
total sensibility. This is radical doctrine. It is a step not to be made lightly,
nor in the absence of the third component.

Stated bluntly, the third point means the nation will require in the
years just ahead a strong system to maintain order and to dispense
justice. To establish such a system, the image of the policeman as an
oppressor, which is presently held by a large segment of the population,
must be reversed. Instilling the counterimage of the police as a fair and
upright force preserving our delicate and hard-won social values will not
be easy. It is a common task for the educational system to carry oat to-
gether with the forces for law and order.

The schools will have to communicate an appreciation of the need to
preserve and protect our democratic institutions, and a portrait of the law
enforcement officer as the protector of individual rights and safety. Of
course, the portrait must be accurate, which implies that the enforcement
agencies must reform the recruiting and training of their officers. Equal
protection must be accorded to all, regardless of skin color or hair style.
Finally, the community must be educated to demand and pay for such a
select police force.
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To implement these three poin,..; is no small educational task. From
present signs, there is little likelihood that the nation will undertake it.
Nevertheless, such a course of action seems to be necessary.

CONCLUDING REMARK

In summary, one fruitful way to look at our changing society is as a
society in the process of choosing: among alternative futures, among
alternative belief-and-value systems, between ennobling vs. debasing
images of man, and among means of restoring some sense of coherent
authority.

At the very least, the educational planner needs to keep attuned to the
trends in this choosing process. In this regard, wa are at a crucial point
in history. The forces for radical change are growing rapidly; the Pounter-
forces likewise. Events of the next few years may very well pirtend the
general direction of movement for decades to come. It is for this reason
that I have devoted a significant portion of this paper to an interpretation
of the manifest revolutionary forces.

Idealism and concern run strong in educators. Those who wish not
only to fit in with the future, but also to participate in tha choosing of it,
need to understand what is at stake in the choicesthe "issues beneath
the issues"and how those deeper: concerns relate to the more specifically
educational issues. This paper has aspired to be, in some small way, a
partial guide to such understanding.
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Introduction

.r)ECISIONS in public education emerge through a structure consisting
of several groups that have fundamental and sometimes conflicting

interests in the schools. These groups can be divided into three over-
lapping categories: the public, the professionals, and the pupils. Each of
these groups can be considered according to their formal and informal
participation in school decisions (Green 1969) .

Formal participation of the public occurs through state and local school
boards and state and national legislative bodies. Informally, the public
affects the schools through parent-teacher associations, taxpayer groups,
political action groups, and various other special interest groups formed
to influence educational programs.

The professionals influence the schools in their formal roles of teachers
and administrators; informally, they exert pressure through teacher
organizations and other professional and special interest groups.

Although pupils never really have participated formally in school
decision making, through student government and other officially recog-
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nized organizations they have consulted in a quasiformal manner on
matters affecting the schools. Informally, they play a major role in
influencing the social system of the school (Gordon 1957) .

Traditionally, each of these three groups has been allocated a special
role in educational policy making: The formal public groups consider the
public interest and translate it into policies by which the schools operate;
the educators translate the public policies into specific school programs;
and the students are generally limited to offering recommendations about
decisions that affect them.

While this allocation of roles and authority generally has been adhered
to by the three parties, instances of overlap abound. That is, school board
members have involved themselves in the day-to-day operation of the
schools, educators have attempted to make policy, and students increas-
ingly have resorted to collective actions, even disruptions, to make their
influence felt.

The informal components of each grouptaxpayer groups, teacher
organizations, student pressure groups, etc.have faded in and out of
the process. By definition, they have never been legitimated and thus lack
assurance that their concerns will be included in formal deliberadons.

For a variety of reasons this entire decision-making structure is under
pressure to change. The pressure is being applied on two levels. Those
who occupy the formal decision-making offices are asking that authority
be redistributed; teachers, administrators, and students at this level are
seeking a larger slice of the decision-making pie. Accordingly, school
boards are being aked to surrender some of their authority.

Meanwhile, at the informal level, minority parent groups, emerging
student power groups, and others are insisting that the schools become
more personalized and flexible. They advocate redesigning the traditional
organizational structure into a less bureaucratic and more responsive
system.

Past legitimate attempts to substantially reallocate power and authority
in public education usually have been unsuccessful. Of the several explana-
tions for this, two stand out: One, those who control the machinery
whereby changes can be implemented have a vested interest in maintain-
ing the status quo, and, two, arose who propose changes in the system
seldom offer workable alternative plans.

Met with growing frustration, these formal and informal groups in-
creasingly have sought to achieve their goals by turning to militancy.
Parent groups responding to such issues as racial integration and sex
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education often have resorted to telephone campaigns, picketing the
schools, badgering school boards, and sit-ins. Educators have called in
sick, picketed the schools, and gone on strike. Students have walked out
of the schools, disrupted board meetings, published underground news-
papers, and rioted.

These militant efforts of parents, professionals, and pupils are alike in
being guided by a common desire to change the basic decision-making
structure of public education. The groups conflict, however, over who
they would like to see emerge as the new dominant force in educational
decision making.

The conflict, for example, between the informal public group and the
informal teacher group is an underlying cause of the Oceanhill- Browns-
ville controversy in New York City (Mayer 1969) . The current struggle
on many campuses across the country can be seen as a conflict between the
formal public and the professional decision-making structure on the one
hand and the informal student group on the other (Frankel 1968) .

This struggle for control of the educational process and the resulting
strife have far-reaching implications for the future of American educa-
tion. In this paper I examine one element of this struggle, teacher mili-
tancy, and its implications for the schools. By limiting the topic to
teachers, I do not deny the importance of other militant groups struggling
to change the schools. Certainly any comprehensive examination of the
present upheaval in education must consider the interactions among all
the various participant groups. Therefore, wherever possible, teacher
militancy will be considered within the larger milieu of educational
conflict.

The discussion of teacher militancy will be approached as follows:

Chapter 10 The present level of teacher militancy will be examined.
A brief discussion will follow of why teachers have been
successful in defying the law in their militant actions.

Chapter 11 Conditions affecting teacher militancy will be expli-
cated. The conditions will be subdivided into two cate-
gories, external and internal.

Chapter 12 Alternative models for involving teachers more effec-
tively within the decision-making framework will be
presented. The models to be discussed include a modi-
fied hierarchical model, the union model, and the aca-
demic model.



74 TEACHER MILITANCY

Chapter 13 These three models will be analyzed in terms of their
potential influence in the schools, constraints on their
adoption, and the resultant probability of their ac-
ceptance.

Chapter 14 The paper will be summarized briefly, the direction for
farther research on teacher militancy will be outlined,
and some projections will be made on the implications
of teacher militancy for the future of American educa-
tion.
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Level of Teacher Militancy

To define operationally the level of teacher militancy in America re-
mains an elusive task. Militancy can be defined in a number of ways,

so that a consensus as to what is meant by militant behavior seems im-
possible. Even if one could operationalize the term, it would be difficult
to generalize about teacher militancy on a nationwide basis. Local differ-
ences arise from such fact ors ao geographical area, intensity ofpopulation,
percentage of male teachers, financial support of education, and local
issues of concern to teachers. The relevant literature includes no national
study of the level of militancy in America that adequately considers these
factors.

One index of teacher militancy is the number of teacher strikes. The
NEA research staff (1968) recently compiled some statistics that paint
the picture vividly.

Teachers went on strike 114 times during the 1967.68 school year.
These strikes accounted for 80 per cent of the estimated teacher man-days
lost due to work stoppages since 1940, and represented more than one-
third of the 295 teacher strikes in the past 28 years.
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The 1960's have brought a up:a increase of teacher strikes. The number
of strikes per school year are:

School Year No. of Strikes
1960.64 Less than five per year
1964.65 12
1965-66 18
1966.67 35
1967.68 114

Attempts to mitigate the militant behavior of teachers through legisla-
tion have not been particularly successful. Presently, strikes by public
employees are outlawed by statute or precedent in all 50 states. Yet teach-
ers seem to be able to break the law with impunity, or at least with a
minimum fear of legal retribution.

The explanation rests not on any negligence or lack of fortitude by
politicians or law-enforcement agencies, but on the prevailing logic that
has made nom iolent civil disobedience an effective tool for social change.
The power and influence of teacher militancy can be best understood by
seeing how civil disobedience gives teachers a powerful weapon for affect-
ing the operation of the schools, both at present and in years to come.

Smythe (1967) provides a framework that explains why and when
civil disobedience can be used successfully to gain concessions in collec-
tive bargaining. He suggests five conditions that support the efforts of a
group of employees to force concessions from their employer. These five
conditions are briefly summarized as follows:

1. Employees must be irreplaceableeither their skill must be so
specialized that they cannot be replaced or their employers do
not dare replace them.

2. Employees must be essential to the operation of the organiza-
tion, ice., the organization must be unable to function in the
absence of the employees.

3. The cost of continued disagreement must exceed the cost of
agreementdissension must be too damaging to management
for it to allow the impasse to continue.

4. Employees must be aware that they possess the three strengths
above. That i , they must realize that they are irreplaceable
and critical to the 4peration, and that continued disagreement
will be more costly to the employer than the proposed agree-
ment.
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Conditions Affecting
Teacher Militancy

ANY assessment of the impact of teacher militancy must begin with an
examination of those factors that affect the level of teacher unrest.

One can expect a continuing escalation of militancy unless the conditions
giving rise to it are properly dealt with by changes implemented in the
schools. It is important that such changes be directed at the real problems.
Continuing to raise teachers' salaries, for example, will not reduce teacher
militancy if its underlying source is not inadequate pay but lack of
professional participation in decision making.

The literature on teacher militancy and its sources is expanding. The
search for ideas uncovers an array of research studies, knowledgeable
opinions, and random speculations. For discussion purposes the following
review of the conditions affecting teacher militancy has been subdivided
arbitrarily into those conditions that are external to the teaching profes-
sion and those that are internal. This division in no way implies that the
factors do not interact. Indeed, the opposite is likely. The conditions
affecting teacher militancy are many and they interact in a complex
and elusive manner. So far, no comprehensive effort to study the inter-
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5. Employees must be sufficiently militant and cohesive to bring
effective pressure on the employer. The employer must realize
that the employees will "hit the bricks," if necessary, to force
their demands.

The power of an employee organization to achieve its goals through
striking is directly related to the degree to which the employees possess
these characteristics. Teachers fit the criteria quite adequately:

1. Teachers are difficult to replace. The various states have cre-
dential laws that restrict the use of noncredentialed teachers in
the classroom.

2. Teachers are critical to the operation of the schools. Unlike
some industries, the schools are not automated sufficiently so
that supervisors could keep the schools operating h, the teach-
ers' absence.

3. Any continuing teacher strike that closes the schools brings
increasing pressure from the public to settle the impasse. Few
school boards can withstand the prolonged attack of a citizenry
demanding that their childre" return to school.

4. Teachers are increasingly aware of the power of strikes and
civil disobedience as means of gaining their goals. The lessons
of labor unions in private industry and of the civil rights move-
ment have been dramatically taught to teachers.

5. Teachers are becoming more militant and cohesive as evidenced
by the statistics on the rising number of teacher strikes.

Thus, teachers do possess a tremendous collective potential to alter
the operations of the schools. Recent events indicate that they intend
to use it.
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action of these conditions, or the process of that interaction, has been
completed. Thus, aiiy attempt to identify those conditions must be some-
what subjective.

EXTERNAL CONDITIONS AFFECTING MILITANCY

External conditions include those events and developments in the
society that impinge on the teacher's role in the schools. Three will be
discussed briefly.

CIVIL DISOBEDIENCE

The lessons of civil disobedience and the successes of those who have
used it have not been ignored by teachers. In recent years the use of
militancy as a means of achieving social change has gained greater
acceptance in American society (Miller 1966, Posey 1968, Stinnett
1968). As militancy has become more acceptable, teachers have grown
more willing to strike. An NEA research survey (1968) reported that
the percentage of teachers who believe teachers should strike, at least
under certain cirmmstances, rose from 53.3 per cent in 1965 to 68.2
per cent in 1968.

AMERICAN LABOR MOVEMENT

A mutual attraction has developed between the American labor move-
ment and the teaching profession. The labor movement's success in im-
proving the compensation and working conditions of its members has
made unionism an attractive alternative for teachers who seek similar
goals.

The declining percentage of the labor force involved in the union move-
ment makes white-collar workers, including teachers, a fruitful source of
new members (Lieberman and Moskow 1966, Stinnett Turmoil 1968).
in addition, the legitimacy of the labor movement, first in the private
sector and more recently in the public sector, has made the union model
more attractive to teachers as a means for reshaping the organization of
education. Just as the Wagner Act of 1935 authorized bargaining be-
tween unions and industry, the various collective negotiation statutes
passed by the legislatures of a number of states have legally sanctioned
efforts by teachers to negotiate collectively with boards of education
(Lieberman and Moskow 1966) .

DISSATISFACTION WITH SCHOOLS

The American public traditionally has believed that the quality of its
life is directly related to the effectiveness of its public schools. Perhaps
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nothing so matches the public's discontent with societal life today as its
conviction that the schools are not living up to their potential. Many
people, including educators, feel that the schools are not Leaking their
appropriate contribution to society (Green 1969). Few agree, however,
on how schools can be made more valuable and productive. The recent
clash in Oceanhill-Brownsville is a prime example of two groups wanting
to make changes but having significantly different views of what the
changes should be.

Green relates the increased dissatisfaction with the schools to the in-
creased employment opportunities now open to minority groups. When
securing an education might pay off in a better job, people tend to want
the schools to be good, and criticize them when they are not. When the
door to economic opportunity slams shut, educational attainment loses
its importance and people become apathetic about the schools.

What is important is that a climate of dissatisfaction creates an envi-
ronment in which it is easier for teachers to effect change. If most people
were satisfied with the schools today, then the public would be more likely
to resist the efforts of teachers to change them (Zeluck 1969).

The situation is complicated by the fact that teachers have been receiv-
ing the brunt of the public's condemnation of the schools. Teachers
generally consider this unfair. They say major decisions regarding the
schools are made by school boards, administrators, and the public (Gittell
Community 1968). Moreover, teachers emphasize that they long have
advocated increased freedom to teach, more financial support for the
schools, and fewer nonteaching duties. The public, by its lack of support
for these improvements, must assume, according to teachers, a major
share of the blame for the schools' failures. Uniting in the face of public
censure, teachers have tended to oppose public attempts to solve educa-
tional problems by disenfranchising teachers or by limiting their preroga-
tives (Corwin Teacher 1968 and Goodwin and Car Ito, 18).

INTERNAL CONDITIONS INFLUENCING TEACHER MILITANCY

Internal conditions contributing to the rise of teacher militancy are
those that apply inherently to the teaching profession. Some of these
conditions, of course, apply not only to the teaching profession. The
problem of professionals in organizations, for example, is not unique to
teaching.

CHANGING CHARACTERISTICS OF THE TEACHING PROFESSION

A number of changes in the demographic composition of the teaching
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profession have strongly influenced the development of teacher militancy
(Lieberman 1956).

Doherty and Oberer (1967) have documented the increased percentage
of men in the teaching profession. This has resulted from both an inten-
sified effort to recruit men into the profession and a lower male turnover
rate. While the number of women ,eachers increased 38 per cent in the
decade 1954.64, the number of men increased 93 per cent (Doherty and
Oberer 1967). Today men constitute the majority of teachers in senior
high schools and represent an increasing percentage in elementary and
junior high schools (NEA 1965).

This change from a female- to a male-dominated profession has had
an enormous impact on the evolution of teacher militancy. Several
studies have documented the dissatisfaction felt by men in teaching (Be-
harka 1969, Maas 1968, Strom 1967, Tobiason 1967). Zeigler (1967)
argues that teaching has been considered traditionally a feminine role.
Male teachers are expected to play a subservient role to administrators
and school boards; male teachers work in one of the few occupations
where there is no financial discrimination against women; male teachers
do what society considers a women's job and they are paid a woman's
salary for it.

The influence of this male role conflict on teacher militancy is sum-
marized as follows by Zeigler:

In short, men teachers and women teachers are different animals, and
the remarkable political behavior of men teachers can be understood
as a masculine reaction to their feminine occupational role. (1967,
p.17)

The male teacher, in addition to being paid an inadequate salary, is
trapped in a vocational dilemma. He is constantly confronted by a public,
particularly students, who refuse to respect his male status. Yet if he
wishes to attain an administrative or leadership position, he must undergo
additional training. The result is summarized by Zeigler:

High schools (are) staffed with teachers who do not like their work,
who espouse an ideology of discontent, and who reject the educational
orthodoxy of this educational establishment. (1967, p. 27)

A second factor contributing to teacher militancy is the lowering turn-
over rate of teachers (Rabinowitz and Crawford 1960). When people stay
in an occupation, they usually value the opportunity for advancement.
The teaching profession is unique in being structured so that a teaches
can be promted into a leadership position only by moving olio some
administrative role. However, as indicated, the teacher must pursue addi-
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tional academic work to compete for only a limited number of adminis-
trative openings. Many teachers find this an unattractive and unjust route
simply to be allowed to partake in educational decision making.

Another factor is the increased preparation of teachers. The percentage
of teachers who lack the bachelor's degree has dropped from 22.2 per cent
in 1956 to 4.7 per cent in 1968 (Corwin Anatomy 1968). In addition,
the introduction into the schools of such innovations as new curricular
programs (new math) and new teaching techniques (computer-assisted
instruction) gives teachers an expertise not found among the general
public. This specialized knowledge enhances the teacher's claim as an
educational "expert."

Finally, Corwin (Anatomy 1968) suggests that the normal generation
gap between older administrators and younger teachers is widening be-
cause of the different ways the two groups view the problems of the schools.
Older administrators tend to identify those problems in terms of im-
proper classroom instruction and inefficient central-administrative prac-
tices. The younger teachers, on the other hand, have been educated in a
more sociological orientation. They tend to view the school problems as
consequences of a faulty social system. This divergence of viewpoint has
intensified the conflict between the two groups, which in turn has increased
teacher militancy.

INADEQUATE TEACHER COMPENSATION

Probably the single most often mentioned cause of teacher militancy is
the teachers' quest for more equitable salaries. Research reported by
Wildman (1967) , based on a national survey of 6,000 large school sys-
tems, indicates that salaries are one of the main items in negotiations
(see also Knapp 1968 and NEA 1969).

Many studies have shown that teachers are underpaid. A recent study
of teachers' salarier in the U.S., for example, reported the average salary
paid to teachers in 1968-69 was $8,194. In the spring of 1967, when the
average annual cast of living for an urban family of four was $9,076,
the average salary paid classroom teachers was $6,830. Even allowing for
nine-month employment, the average teacher's salary dips far below what
it would be if based on the teacher's age, experience, and education. The
study concludes that teachers, by working for substandard salaries, might
be viewed as personally underwriting one-eighth of the cost of public
education in America (NEA 1969, pp. 28-33).

Furthermore, Woodring (1967) has suggested that statistics based on
mean salaries can minimize the seriousness of the problem. He feels that
a major inequity of teacher salary schedules is their tendency to "tele-
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scope." That is, whereas the salaries of beginning teachers have risen
sharply in recent years in response to the pressures of supply and demand,
salaries at the top of the scale are not so responsive and have increased
at a slower rate. Thus general statements about the inadequacy of tcacher
salaries are even more true of experienced than beginning teachers.

PROFESSIONALS IN THE ORGANIZATION

As American society becomes more complex, the talents of professionals
are utilized increasingly within complex organizations (Kleingartner
1967 and Lieberman 1956). Many definitions of "professional" have
been elaborated, yet few have improved on the one offered by Flexner in
1915. He defined professionals as those who perform "intellectual opera-
tions with large individual responsibility; they derive their new material
from science and learning; this material they work up to a practical and
definite end; they possess an educationally communicable technique; they
tend to self-organization; they are becoming increasingly altruistic in
motivation" (p. 904).

Whether teaching can be classified as a profession remains an unsettled
question (Cheek 1967). As Becker (1953) observed in an earlier study,
teachers desire that administrators treat them as colleagues and respect
their prerogatives on curricular and instructional matters.

More recently, Corwin (1963) reported the impact of professionalism
in the public schools. He administered scales that measured employee
orientation and professional orientation to 284 teachers in Ohio and
Michigan. He then compared the level of conflict in a school with the
professionalism of the staff. As Corwin had predicted, a positive relation.
ship was found between the level of professionalism and the level of con-
flict in the school. He concluded that professionalism enhances militancy.

The point is that teachers increasingly are viewing themselves as pro-
fessionals. This trend toward professionalization likely will increase the
tension between teachers and school management, resulting in greater
militancy.

The conflict between administrators and teachers as professionals is
traceable to several causes: the distrust tcaulters have of those who are
responsible for evaluating their perforniance but who are viewed as lack-
ing the competence to do so; the allepdly different emphasis administra-
tots assign organizational and administrative matters as opposed to high
teacher interest in instructional :natters; the developing use of a union
model in education that heightens the basic conflict between labor and
management; and the characteristic demand of large districts for rovtini-
zation of functions within a bureaucratic framework.
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Corwin summarizes the kinds of tensions as follows:

Specialization gives employees power; the more specialized they are,
the less competent are administrators and laymen to supervise and
evaluate them. On the other hand, tl,e more complex the organization,
the greater the need for internal coordination, which enhances the
power of administrators whose primary internal function is coordina-
tion. Lay control is challenged simultaneously by the development of
both conditions; and at the same time the current development of
specialization and complexity has fertilized the soil for conflict between
administrators and professional employees. (1965)

Green (1969) provides a provocative discussion of the tensions between
professional and lay control of the schools. He lists three value orienta-
tions that predominate in deciding the appropriate method of governing
the schools: (1) managerialthe utility of the product to other institu-
tions (Are schools turning out productive citizens who can serve industry
and government?) ; (2) traditionalpreserve the collective memory of
the citizenry, develop the capacity for social recollection; and (3) human.
isticdevelop each individual to his fullest potential. He feels that the
public will continue to emphasize the managerial while the professionals
will emphasize the humanistic. The resulting lay-professional conflict will
further contribute to teacher militancy (see also Boyan 1966, Goodwin
and Carlton 1968, Gouldner 1959, and Woodring 1967) .

SUMMARY

A number of conditions in and surrounding the public schools have
spawned a growing militancy among America's teachers. The demo-
graphic characteristics of those who populate the teaching ranks are
changing. Teaching increasingly is being viewed as a professiona3 career,
which during the past 15 years has attracted an increasing percentage of
males.

For a variety of reasons the new teaching cadre is frustrated. This
frustration has at least three major sources: the difficulties of supporting
a family on a substandard salary, the responsibility for educating the
young without the authority to control the conditions that maximize
learning, and the relinquishing of professional autonomy to school :than-
agement in a way that seriously impairs teachers' attempts to become a
true profession.

The educational process takes place in an increasingly shifting and
volatile environment. Society's institutions are besieged by groups using
violent and nonviolent disobedience to successfully achieve their goals.
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With the consensus on national values and norms appearing to evaporate,
the schools, which tend to reflect the norms of the society, are constantly
being urged to change in a variety of conflicting directions in a futile
attempt to satisfy the demands of a variety of disparate groups. The
interaction of these conditions, plus the potential collective power of
teachers to force their demands, presents a volatile condition characterized
by a rising pressure for change.
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Alternative Models
For Teacher Participation

V OR the variety of reasons we have just reviewed, enormous pressure
is being applied by teachers to improvf, their status. Whsle still at-

tempting to improve their economic position, they are waging a widening
effort to increase their participation in making decisions that affect their
professional lives. What seems abundantly clear is that the status quo
can no longer withstand the escalating demands for change.

The ways school management has responded to this call for change
have varied. In many instances attempts have been made to "democratize"
the schools. Teachers have been included in administrative councils or
in similar consultative roles. In some states, legislation has been passed
to allow teachers to negotiate collectively with school boards. Under these
laws teachers are permitted some means of determining who will represent
them in negotiations with school management. Teachers also are allowed
to negotiate collectively concerning matters of professional and personal
concern. Although the use of collective negotiations is increasing rap-
idly, many states have not yet enacted such laws.

In this section I will describe four models that have been used to
86
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resolve the problems of decision making by professionals: the self-em-
ployed professional model, the modified hierarchical model, the academic
model, and the union model. The latter three are discussed further as
alternative strategies for resolving the teacher demands for greater par-
ticipation in educational decision making (Garbarino 1968)."

SELF-EMPLOYED PROFESSIONAL MODEL

The self-employed professional model has served as the basis for deci-
sion making among the legal and medical professions in this country.
It is discussed here because teachers often have compared themselves to
these professions, especially when arguing for greater teacher autonomy
in professional decisions. ("Does the patient decide what technique will
be used in surgery?") The model is characterized as follows:

I. It consists of a group of individual practitioners who, through
a mutually established code of ethics, set the standards for
admission to the profession, define acceptable professional be-
havior, control internal affairs, decide who shall be expelled
frc m the profession, and set fees.

2. Usually these professions are concerned about the relationship
between the professional and the individual client. They do not
have to work through or with an organization.

3. Their behavior and professional prerogatives are based on the
assumption that the client is unable to make judgments about
the affairs of skilled professionals. Thus they, the professionals,
are in a position to demand autonomy in professional decision-
making matters.

This model was not considered as an alternative means of increasing
the involvement of teachers in the school's decision process because it
does not seem likely that the public school will evolve into a system of
individual professionals who teach students on a tutorial basis.

MODIFIED HIERARCHICAL MODEL

As the title indicates, this model is a modification of the basic hier-
archical model. The basic hierarchical model differs from the self-em-
ployed model primarily because in the former the professional is em-

Much of the content of this section is based on Garbarino's analysis. I have
modified his terminology, however, by substituting "modified hierarchical model" for
his "Employed Professional Model," and "academic model" for his "Ideal Academic
Model."
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ployed by an organization. The organization and its administrators
mediate between the professional and his clients. This mediation has an
enormous impact on the autonomy of the professional. No longer is he
independent in making judgments about appropriate professional be-
havior and its evaluation. Employers substitute their judgment for his
in such matters as schedule of work, employee compensation, assignment
of duties, and professional treatment. Employers feel capable of making
such judgments because their administrative representatives have pro-
fessional training equal or superior to that of the employed professional.

Teachers have been employed almost exclusively under this basic hier-
archical model. Other professionals, such as social workers and nurses,
are similar to teachers in this regard, since their professional skills are
also usually practiced within an organization. Increasingly, professionals
who have been characterized in the past by the self-employed model are
being employed in organizations. In these instances they inherit the
problems attendant to such an occupational status.

Such professional employees are not, of course, solely at the mercy
of their employers. Often the specialization of their work provides a
shield against general administrative supervision. Collectively, moreover,
teachers can equalize the power of employers through strikes, sanctions,
lobbying, slowdowns, and mass resignations. Indeed, professionalism
often is cited as the reason for defending illegal strikes by professionals
in the public service. The argument hinges on the professionals' with-
holding their services because of conditions that force them to serve their
clients in a manner that violates their professional standards.

Nor should the bureaucracy be considered entirely a negative force.
Moeller (1962) reported that teachers in "low" bureaucracies experience
closer supervision than their counterparts in larger bureaucracies. Thus
the size of the organization may function to protect the teacher from
outside interference.

A number of organizations, realizing the disadvantages of this model
for their professional personnel, have modified it. The modified hierarchi-
cal model refers to attempts by the hierarchy to increase professionals'
participation in the decision-making process without altering the structure
of that process. The modified model, when applied to the schools, does
not mean that school boards lose their ultimate authority over school
policy, nor does it mean that administrators lose responsibility for deter-
mining how the board's policies will be implemented. What is different
is that steps have been taken to make the hierarchical arrangement of the
schools more palatable to teachers. Teachers are included, for example,
in administrative councils or are formed into faculty clubs or building
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organizations to advise the hierarchy about their concerns. No change is
made in the distribution of power. Instead, teachers are consulted on
matters that affect them.

Also in the modified model, a "human relations" orientation is desired
in the behavior of school administrators. This behavior emphasizes ad-
ministrator-teacher communications, democratic leadership, and inter-
personal relationships. The rationale for this approach suggests that more
humane administrative behavior can be an effective tool for reducing
teacher dissatisfaction.

ACADEMIC MODEL

The academic model refers to the governing system that has been used,
or, aspired to, in many universities and colleges. It attempts to minimize
conflict between professionals (professors) and the organization (uni-
versity) by recognizing appropriate spheres of expertise and assigning
appropriate roles to those most qualified to make academic and adminis-
trative decisions (Goss 1963).

The governing board of trustees or board of regents decides on public
policy and serves as a buffer between the institution and the public. The
administration in turn carrica out the governing board's policies. Both
the trustees and the administrators recognize the qualifications of pro-
fessors to make maj or decisions on the form, structure, and content of
the academic program. Accordingly, decisions about academic matters
i.e., what is acceptable scholarship, what are the characteristics that
portray a scholar, what constitutes an acceptable program to develop an
educated manare delegated to the faculty.

For the academic model to be successful, the university must have a
stable work force. The development of consistent and uniform policies
regarding academic matters requires a low employee turnover rate. If the
institution experiences rapid displacement of personnel, it seems unlikely
that independent, responsible faculty policies would emerge. As a result,
administrators or trustees likely would play a heavier role in develop-
ing and enforcing such policies.

Besides the delegation of responsibilities, another major distinction
between the academic and the hierarchical models can be noted. The
hierarchical model, at least in the public schools, requires that teachers
receive specialized training in educational administration before they
will be considered for a leadership position. The academic model contains
no such requirement. University administrators, presidents, and deans
move back and forth between the professorial and administrative ranks
regardless of formal administrative training.
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UNION MODEL

The union model is essentially a formal means whereby labor can
affect the operation of a hierarchical structure. Whereas the hierarchical
model assumes that the interests of managers and workers are similar
and can be worked out through cooperative arrangements, the union
model assumes a basic and permanent conflict of interest between man-
agement and labor. In addition, management is perceived under the union
model as having extensive power, E uth legal and financial; the only way
labor can hope to match this power is to band together.

In public education, school boards, administrators, and teachers usually
share a common goal of developing and maintaining an excellent educa-
tional system. Beneath the common, overriding goal, however, are buried
many conflicts. Teachers, for example, seek constantly to maximize the
remuneration for their services. School boards, on the other hand, tend
to interpret the teachers' interests according to their estimation of the
district's ability to support salary increases. When this basic conflict is
worked out through the hierarchical model, the board tends to prevail.
That is, teachers are encouraged to tell tho board the kind of salary scale
they would like to have; the board listens; and then it decides what the
final salary settlement will be. If teachers complain that the settlement is
inadequate, boards urially respond that budgetary limitations forced
them to settle as they did. This method of unilateral decision making on
fundamental issues has existed in education for years under the hierarchi-
cal structure.

Those who support the union model contend that unilateral policy de-
termination is unfair. In its place they propose a set of rules and regula-
tions whereby teachers can negotiate collectively with management about
fundamental decisions.

Under the union model teachers no longer merely consult board mem-
bers on what they, the teachers, would like. Instead, the two parties sit
down and negotiate their differences. The final decision is bilateral; that
is, both parties to the contract must agree.

Once an agreement has been reached, the terms are stated in a written
contract. The contract specifies the rules and regulations whereby the
parties implement the terms of the agreement. Implementation often
requires a grievance procedure to allow a party who believes that the other
is not adhering to the provisions of the contract to have recourse through
some legalistic appeal. The grievance procedure in turn often involves
the introduction of a third party into the management process. If the
parties reach an impasse regarding the new contract, an arbitrator, medi-
ator, conciliator, or factfinder can be brought in to help settle the dispute.
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The union model represents a fundamental departure from the normal
prerogatives of management in public education. School boards tradi-
tionally have been considered agents of the state legislature and have
heretofore refused to delegate their decision power either by negotiating
with teachers as equals or by being bound to the judgment of a party who
has not been elected by the people.

SUMMARY

Teachers' militant demands for changes in the decision-making struc-
ture of public education, coupled with their collective power for enforcing
these demands, have brought public education to a crossroads. The present
hierarchical system, it appears, will prevail no longer. In this section I
have presented four alternative models foi professional decision making,
three of which were suggested as warranting serious attention.

The first of these models, the self-employed professional, was not sug-
gested as a solution to public school problems since it is most unlikely
that American schooling will evolve into a series of one-to-one teacher-
student tutoring relationships.

When the professional is employed by an organization, he loses the
autonomy he enjoyed while self-employed. Now administrators and super-
visors assume the right to judge the professional's work. A major dilemma
is created if the judgment of the supervisor is not in accord with that of
the professional employee. The modified hierarchical model attempts to
resolve the conflict through consultation; that is, the employee is encour-
aged individually or collectively to express his ideas and concerns to
management. However, management retains the main decision-making
responsibility.

The third or academic model was developed in higher education and
represents a means whereby professionals can participate in institutional
decision making. Although the final authority on administrative decisions
is retained by boards of trustees and administrators, decision making
under this model is separated into spheres of responsibility so that its
functions can be delegated to those with the most expertise to make the
relevant decisions. In the university the :acuity retains major responsi-
bility for the academic program, including student programs and faculty
appointments and promotions.

The union model, the last one considered, allows faculty to participate
in decisions by negotiating with management about matters that affect
them. Agreements are reduced to written contracts and a procedure is
initiated to enforce the contract. Often third parties or "outside" indi-
viduals or groups are involved in a judiciary capacity to resolve impasses.
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Selection
Of Appropriate Model

NUMEROUS factors should 1,e considered when deciding which of the
models would be most appropriate for elementary and secondary

public education.
The models arose in different circumstances. The hierarchical model

has been used for years in many public and private organizations; almost
exclusively it has provided the organizational framework in elementary
and secondary public education. Although the union model was developed
in private enterprise, its use in public organizations has increased rapidly
in recent years. The academic model has been limited to institutions of
higher education, though a similar rationale exists in other organizations,
like hospitals.

Each model tends to reflect the special characteristics of the organiza-
tion in which it developed. Any attempt to evaluate the consequences of
applying one of these models to public education must consider how the
particular assumptions and characteristics of the model relate to the
unique characteristics of the public schools.

92
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SCHOOL CHARACTERISTICS

Below are summarized the traditional characteristics and presuppo-
sitions of public education. They are considered constraints that must be
contemplated in adapting the models to public schools.

SrHOOLS REPRESENT A PUBLIC MONOPOLY

Traditionally, public schools have enjoyed a virtual monopoly over the
allocation of public monies for education. The public school system is
the largest school system in the United States. Attempts to alter substan-
tially the pattern of public spending to increase support for private schools
have been unsuccessful.

While public spending for materials, equipment, and facilities in private
schools has increased, the overwhelming percentage of public resources
in education still is spent on public education. The resulting monopoly
has limited drastically the options available to parents who seek alterna-
tive educational opportunities for their children. Unless they have suf-
ficient private resources, parents have no choice but to send their children
to public schools.

UNDEFINED CLIENTELE

A lack of consensus exists as to who is the client of the public schools.
Some claim that the parent is the client. As such, the parent hires the
school as a surrogate to carry out his wishes, since he realizes it is more
economical and efficient to train and employ specialists (teachers) to
perform the parental function of educating the child.

Others insist that the client is the child and that it is the school's re-
sponsibility to do what is best for the child, even if this means the school
will occasionally conflict with parental wishes.

Musgrove and Taylor summarized this distinction when comparing
the English and American systems:

The American system (of schools) is "democratic" in the sense that
education expresses the will of the people; the English situation is
"democratic" in the sense that it offers the maximum opportunity to
children to escape their local world; the former offers justice to the
parents, the latter justice to children. (1969)

A compromise between the two positions suggests that the client shifts
as the child advances through the system. In this view, the parent should
be the client in the elementary grades; but as the child approaches matur-
ity and earns a stronger voice in his education, attention should be shifted
from parental wishes to those of the child.
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DEMOCRATIC PRINCIPLES MUST PREVAIL

The schools as public institutions must scrupulously assure all clients
and employees of equal treatment. The organization must constantly
defend itself against charges that it favors one group of clients or em-
ployees over another.

Accordingly, school systems tend to standardize their educational pro-
grams and personnel administration. Any innovation or attempt to indi-
vidualize treatment leaves the organization vulneiable to criticism that
it is not treating its employees or clients equally.

This assumption has implications, for example, for any system that
rewards teachers on a merit plan. Because public monies are involved,
teachers want assurance that differentiated salaries are based on merit
and not on the extent to which teachers agree with the administration.
Unless such assurances can be offered, teachers tend to resist merit plans.

WIDE PUBLIC EXPERIENCE WITHIN THE ORGANIZATION

Most adults have spent many years in school and have met a variety
of teachers. The activities of teachers, therefore, are familiar to the public.
This fact makes teaching quite different from most other professions.
People usually have limited contact, for example, with doctors, lawyers,
engineers, plumbers, auto mechanics, and social workers.

Whereas most people feel unqualified to evaluate the performance of
a doctor or a plumber, the public generally, because of its vast experience
with teachers, does consider itself competent to judge teacher quality and
to comment intelligently on activities in the school. Nearly everyone, in
short, considers himself capable of making valid judgments about schools
and teachers. It is noteworthy that teaching is one of the few licensed
occupations wherein laymen constitute the majority of members on
governing and licensing hoards.

Many laymen question seriously whether increased teacher participa-
tion in decision making will result in better schools (Gittel Teacher
1968). Persons taking this point of view believe that teacher self-interest
will prevail when teachers participate in decision making.

In addition, there is a resurgence of the demand for community control
of schools, especially in the ghetto. According to this argument, profes-
sionals have had their chance and have failed, leaving increased parental
control of the schools the only way to attack the problems of urban
education.

DIFFICULTY IN EVAL DATING THE PRODUCT

The impact of a school or a teacher on students is difficult and elusive
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to measure for a number of reasons. The schools have diffuse and often
conflicting objectives. Many factors influence a student's success besides
the school, e.g., academic aptitude, home environment, health, parental
support, student peer norms, and attitudes. Relevant indices of success
do not appear for many years after graduationvoting record, success
in woi. k, creative ideas, etc. Nor is it easy to prove a linkage between the
school's activities and the success of its graduates. As a result, merit
systems or schemes to relate expenditures to success are difficult to defend.

SPECIALIZATION OF FUNCTION

Teachers, especially in secondary schools, are specialists in their subject
matter. The number of specialties in a given school is usually large; thus
any attempt by a general supervisor to judge a teacher's product is im-
mediately suspect. Although parents and administrators may feel them-
selves competent to judge teacher performance, teachers are skeptical at
best.

Let us now examine how the suggested models relate to these con-
straints so that we can better understand their probable influence on
public education.

MODIFIED HIERARCHICAL MODEL

Since this model has predominated in public education for many years,
one would expect it to be well suited to the constraints imposed by the
traditional public school system.

The public has tended to regard the schools as surrogates that, for
reasons of efficiency and economy, are charged with carrying out parental
wishes. Viewing teachers as possessing no special expertise, the public
regards itself as qualified to participate heavily in school policy and
decision making.

Teachers in public education have lacked an experienced, highly edu-
cated, and forceful leadership to challenge the public's demands to operate
the schools. The hierarchical model has not encouraged the development
of such a leadership.

Because the schools serve many publics, yet are public monopolies,
there must be some way of resolving parental conflicts in the best interests
of the majority. The public, in short, must play a major, decisive role in
the making and implementing of public educational policy. The hierarchi-
cal system, with publicly elected boards of education, has allowed the
maximum participation of the public in the operation of the schools.

The hierarchical model has additional characteristics that recommend
it. It presupposes cooperation between labor and management; hence it
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tends to minimize or suppress the development of internal conflict. Rosen-
thal summarizes this tradition nicely: " ... administrative doctrine em-
phasizes the harmony of interests and the agreement on goals that
supposedly exist among administrators and teachers. Start with these
vital ingredients, add a pinch or two of consultation and stir well with
humane administration.... " (1969, p. 9)

It is reasonably efficient. That is, the unilateral nature of the decision
process can produce decisions in a way that avoids the time-consuming
consultation or negotiation required by the other models.

As might be expected, however, the model is under heavy attack from
teachers. Their concerns spring from a number of changing conditions
that severely test the cortinued use of this model as the predomina tt or-
ganizational structure in public education. One new condition the
higher percentage of experienced and highly trained male teaches. In
the absence of this professional corps, it was easy and perhaps appropriate
for school boards and administrators to decide school policy unilaterally.
But the emergence of this new corps poses a severe test to traditional
compliance patterns.

Second, the teacher's job has become more complex. With the addi-
tion of new curricula and techniques to teaching, the ability of the public
to know and to judge the schools is decreasing. Third, the control of
educational policy in urban centers has tended to shift from public to
bureaucratic hands. Because of limited time and lack of independent staff
assistance, school board members have had to rely on information and
recommendations from central administrators (Gittell Teacher 1968) .

In view of these changes in the schools, it appears unlikely that minor
modification through increased teacher consultation. democratization of
administrative behavior, or both, will be very effective. Teachers, at least
in many instances, will no longer be satisfied with the consultative role.
To increase teacher participation by elaborating on that role does not
strike at the core of the problem. Teachers want not only to advise, but to
decide. Likewise, it seems unlikely that any human-relations approach
will compensate for a paltry pay check.

Several writers have espoused the need for a basic change in the schools'
decision-making structure. One of the earliest slid most influential was
Lieberman: "The most important causes of the ineffectiveness of public
education are rooted in its anachronistic and dysfunctional po., er struc-
ture" (1960).

Lieberman argues that the tradition of letting the public determine both
the ends and means of public education has resulted in the general inef-
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fectiveness of today's schools. He further believes that basic educational
reforms must be carried out by teachers themselves. Others have arrived
at similar conclusions.

Boyan suggests that teacher participation be split into two categories:
administrative-teacher participation in extraschool associations in "the
development of organizational policy on salaries and extrinsic conditions
of work"; supervisory-teacher participation "as professional can gues
in the organization, on organizational decision-making in education as an
expert domain" (1966, p. 16) .

Lane, Corwin, and Monahan suggest also that "the teacher's profes-
sional authority will be in jeopardy until it is supported by the structure
itself" (1967, p. 145) .

ACADEMIC MODEL

In the academic model, decisions are separated into categories so that
authority and responsibility for decisions within each category can be
delegated to those having the greatest expertise. The trustees retkin re-
sponsibility for general policy formation; the administration attends to
the organizational, financial, and structural concerns; and the faculty
determines the academic program, including selection of students and
hiring, evaluation, and promotion of personnel.

Madden (1969) differeptiates between two forms of collective bar-
gaining in education and relates them to trends in school organization.
Drawing from Walton and McKersie (1965), he distinguishes between
distributive and integrative bargaining. Distributive bargaining is based
on a win-lose orientation. That is, if one party to an issue achieves his
goals, he does so at the expense of the other. Usually the solution takes
the form of a compromise whereby each party gains and gives. It is a
mechanism suited primarily to the resolution of conflict.

Integrative bargaining is used when a possibility exists i. increase the
shares of both sides. The parties to the agreement seek alternatives that
will increase the total shares held by each. Integrative bargaining is pri-
marily a problem-solving technique.

Using Etzioni's (1961) analysis of complex organizations, Madden
posits that distributive bargaining is appropriate in an organization pur-
suing economic goals (strch as a business) and that integrative bargaining
is appropriate in an organization pursuing cultural goals. Although the
schools fall primarily within this latter classification, the fact that teach-
ers depend on the schools for their livelihood adds a secondary goal that
is economic. To account for this difference in goals, Madden suggests
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that economic issues such as salaries and fringe benefits be resolved
through distributive bargaining while instructional matters be decided
through integrative bargaining.

Most negotiation in education today, however, is distributive, which
tends to move the schools from a normative to an economic basis. Com-
promise, in addition, is often an inappropriate means for settling instruc-
tional and academic matters.

It is not clear in Madden's discussion exactly how integrative bargain-
ing would operate in public education. What is suggested here is that the
academic model, with its delegation of decision-making authority, might
serve as a means of introducing integrative bargaining into public
education.

An example will show how the model might he used. A persistent cri-
ticism of public education is that the socialstudies curriculum is bland
and poorly reflects the excitement of the social sciences. This criticism
has much merit because the school program is essentially a compromise
among parental groups who represent widely differing points of view
on social issues. Teachers consequently shy away from topics that will
excite public concern, and thus students are denied the most vital sub-
stance of the social sciences.

An academic model would give the determination of the social-sciences
curriculum to faculty members. Such an approach might be viewed as
integrative bargaining because most parties would Lenefit. Students would
be given more relevant materials; teachers could more freely teach what
they think is important; and many parents would be satisfied that the
most relevant curriculum was being presented. Some parents might object,
of course, that a particular point of view was not being reflected (Louis
Harris Survey 1969) .

Several writers have suggested that the academic model or a similar
di vision of responsibility might be considered as a way of *estructuring
public education (Boyan 1966, Franlcie and Howe 1968, Thompson 1965,
and Woodring 1967). Boyan states:

The need for two separate structures for teacher participation in school
government is compelling. The first would encompass the participation
of teachers as members of extra-school associations in the development
of organizat!onal policy on salaries and extrinsic conditions of work.
The second would encompass the participation of teachers as profes-
sional colleagues, in the organization, on organizational decision-mak-
ing in education as an expert domain. The first would permit teacher
involvement via a bargaining or negotiations model in the development
of organizational legislation.... The second would extend the classical
participatory model to include the right, as a right, of teachers to
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participate in organizational decisions on educational programs. (pp.
16.17)

By delegating responsibility for the academic program to the faculty,
several problems are averted and several causes of teacher militancy are
muted. Most important, teachers become involved in decision making.
The decisions, for example, concerning the selection, evaluation, and
promotion of teachers become the responsibility of teachen,. Teachers
would judge and be judged by colleagues instead of by supervisors or
administrators.

The experience of evaluation in higher education indicates that teachers
would be responsible in their evaluation. Perhaps most important, the
academic model would at least provide a mechanism whereby some evalu-
ation can take place. At present in public education little effective evalu-
ation occurs. Few teachers are denied tenure, not because all teachers are
good, but because administrators have neither the expertise nor the time
to evaluate them. Administrators are understandably reluctant to press
for the removal of teachers on limited evidence.

Besides attacking the problem of evaluation, the academic model mini-
mizes conflict and distrust between administrative supervisors and their
employees. It also keeps decision making and conflict resolution within
the organization. External organizations or outside parties need not be-
come involved in the school's "professional" affairs. In short, academic
decisions are made on an academic basis, not on a politicalone.

Finally, by separating the spheres of decision making, a cooperative
and problem-solving relationship between teachers and administrators is
sustained. Common interests are maximized; the "good guys versus bad
guys" orientation is eliminated. Th4s cooperative point of view is impor-
tant. For if the professional is to assert his claim to expertise on instruc-
tional matters, he must present a forceful and united front to those who
challenge that claim. The inability or seeming unwillingness of adminis-
trators to support teachers in instructional decisions in the past has been
due only partly to a value clash. More often it has resulted from the
administrator's vulnerability. The power of the board and the public has
not been balanced by an equally powerful and united faculty. The ad-
ministrator simply has acceded to the greater power (Boyan 1966).

A number of constraints must be faced, however, when pondering the
adoption of an academic model. First, the model as applied to higher
education assumes the considerable professional expertise of the profes-
sor. The public usually has accepted the idea that professors are qualified
to substitute their own for the public's judgment on academic matters.
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However, the public does not attribute this level of competency to public
school teachers.

Second, the question lingers, who is the client? If teachers are given
the responsibility to judge educational programs, suppose their decisions
conflict with the valueb or beliefs of parents. If the client is the child, then
the professional's autonomy is enhanced. If the client is the parent, then
the teacher is the public's employee and his actions must conform to
parental directions.

Third, the monopolistic nature of the schools restricts the options
available to parents who are dissatisfied with the school program. College
students choose their school and attend voluntarily; if they become dis-
satisfied, they can change institutions or drop out. Public school children
do not have these options. Until a certain age they are required to attend
school, and usually they must attend a particular school prescribed by
the district. Great public resistance would mount against any plan whereby
children are required by law to attend a particular school and to subject
themselves to an instructional program over which parents have no
control.

Fourth, the academic model demands that a great amount of time be
spent by teachers who are involved in the decision making. Public schoz1
faculty members likely will not relish the addition of large blocks of time
to their normal teaching load. Either the classroom burdens of teachers
would have to be lessened at tremendous expense, or the structure of the
school would have to be altered drastically.

A final constraint against adopting the academic model arises from
the enormous dissatisfaction with higher education felt by large segments
of the public, including both parents and students. At least some of the
parental dissatisfaction emanates from the autonomy that faculties have
enjoyed. Some insist that the trouble in the university and even in society
at large rests on the "revolutionary" ideas taught under the guise of
academie freedom. On the other hand, many students suggest that the
university is trailing the times because of the unwillingness of the faculty
and administration to innovate. These reasons and others indicate that
any attempt to refashion the public schools into an academic model can
expect heavy public resistance.

UNION MODEL

The union model, we recall, assumes a fundamental conflict of interest
between labor and management that cannot be resolved through coopera-
tion but only through negotiation and compromise. An agreeable com-
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promise is reduced to a written contract and procedures are established
whereby a party who feels that the contract is being violated can voice
its concern and eventually present its case before an impartial body or
power for adjudication.

ADVANTAGES

A major advantage of the union model is that it allows parents and
teachers to codetermine the schools' operating policies and procedures.
It recognizes, furthermore, that the two groups may expre:Is luiLdamental
differences about school operations, and provides a mechanism whereby
such differences can be resolved.

By recognizing the rights and privileges of both parties, the union
model avoids many problems peculiar to the academic model. Recall, for
example, that under the academic model the parental role is usurped by
the schools and children are compelled to attend classes where the means
and ends of instruction are determined by the professional. The union
model provides a negotiations machinery whereby teachers are guaran-
teed that their concerns will be included ii pc:Hey formulations. Teachers
do not merely consult; they help make decisions.

The union model is characterized by the whole legal and historical
tradition built up around it. Such questions as recognition, negotiation
processes, impasse procedures, scope of negotiations, and appropriate
unit representation, long have been recognized and dealt with in fields
nhere the union model has been active (Lieberman and Moskow 1966).

DISADVANTAGES

The movement toward the negotiation of public-teacher differences
is not an unmixed blessing. Often the basic assumption of a labor t.:nd
management conflict tends to become a self-fulfilling prophecy, so that
whatever natural cooperation and common interest may exist between the
parties are deemphasized and replaced with distrust. Doherty and Oberer
have observed of the AFT, the leading advocate of the union model:

The AFT sometimes gives the impression of stridencyits criticisms
of school boards, administrators, the "establishment" being character-
ized more by their shrillness than by their telling accuracy. The AFT
has asked for, and appears to relish, the role of the abused under-
dog.... One finds in its literature, the monthly American Teacher, in
its occasional publications, even in its new professional quarterly
Changing Education . . . a sense of victimization that almost borders
on the paranoiac. (1967, p. 29)

This basic assumption of ill will promises to exacerbate the difficulty
of educational problem solving. Miller (1966) has observed that the



102 TEACHER MILITANCY

negotiation process itself tends to expand the distance between teachers
and school management. Those who have fought across the bargaining
table find it difficult to work cooperatively in solving problems.

The union model suffers also from the tendency of unions to evolve into
essentially conservative organizations that replace their original concern
for the public interest with a narrow self-interest. As Paton has observed:

For historical and social reasons the vast majority of trade unionists
are still preoccupied with bread and butter issues and, deapite the
efforts of some enlightened leaders, still show no interest in having the
kind of freedom and responsibility in planning and executing their
work which teachers, as professionals, want much more of than they
have had hitherto. (1968, p. 563)

Another disadvantage of the union model is that the process of reducing
the negotiated agreement to writing and of then establishing an elaborate
machinery for enforcing the contract impinges severely on the schools'
flexibility. If contracts in the schools follow those developed in private
industry, it means the addition of detailed, mandated, and universally
applied procedures and rules to the schools' al:eady-burdensome bureauc-
racy. The motivations that lead many people into teaching cannot be
easily reconciled with the complex, highly structured sets of rules, regu-
lations, and grievance procedures that probably will develop (Wildman
and Periy 1966). It is also highly unlikely that many capable adminis-
trators would like to assume the leadership position in a school whose
operations have been severely limited by a contract, in effect reducing the
job to that of a contract administrator (Doherty and Oberer 1967) .

The union model further poses problems for education by bringing
outside organizations into the schools' decision-making processes. It does
so in two major ways. First, teacher organizations competing for members
see the schools as their battleground. Each tries to outdo tile other in
gaining benefits for members without considering the accompanying re-
sponsibilities. This jurisdictional dispute can greatly complicate attempts
to solve educational problems. One such problem has been that teachers
are promoted and paid according to seniority, academic credit hours, and
degrees, not merit. Ineffective teachers receive the same salaries as their
more skilled colleagues. In a competitive environment it is unlikely that
either the AFT or the NEA will press vigorously for more flexible tenure
laws or some form ..)f teacher evaluation. Still another problem posed by
the camped:Ion between teacher organizations is the tendency for conflict
to be insitutionalized; that is, the power and prestige of organizational
leadership arc enhanced by a high level of conflict between the teacher
organization and the schools.
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Second, the union model implies that school boards will have to deal
with outside parties. School boards are reluctant to delegate any of their
authority to an outside party that has no; been elected by the public. Also,
several legal questions haunt negotiated agreements with teachers. School
boards often claim, for example, that they have no authority to delegate
their responsibilities (Nigro 1968) .

Another potential problem with the union model is that the compro-
mise as a decision-making technique does not always insure maximum
rationality. Although a compromise on salaries may be appropriate, simi-
lar procedures are not always suited to such instructional matters as the
introduction of a new curriculum.

Still another problem involves the strike. The monopolistic nature of
the schools tends to undercut the traditional claim of unions to use the
strike as an ultimate weapon. When teachers strike they leave their clients
no alternative. Strikes have a much different effect in the private sector
where the consumer can usually obtain goods and services from the
competitors of a company affected by a strike.

Finally, the process of negotiations is time consuming. Both sides are
required to carefully research their proposals, to formulate positions from
which they will compromise, and to engage in lengthy and complex bar-
gaining sessions. The process thus represents a deleterious drain of time
and energy on both the administration and the teacher organizations.
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Future Development
Of Teacher Militancy

SPECULATIONS about the future of teacher militancy must take into
L.) account two important considerations. First, the future can be sub-
stantially altered by unexpected events. The New York teachers' strike
in 1962, for example, has been labeled by many as a pivotal event in the
development of the American Federation of Teachers and, subsequently,
of the use of collective negotiations in public education. Second, public
education encompasses millions of people in a variety of occupations in
vastly differing environments; e.g., in differing sections of the country,
in urban, rural, and suburban districts, in rich and poor areas. To gen-
eralize across differences as wide as these is hazardous at best.

Nonetheless, a number of readily observable trends in public education
today prompt me to speculate about the future with some confidence.

The theme here has been that mounting unrest of teachers has forced
the consideration of alternative methods of restructuring the administra-
tion of public education. Three possible models were suggested: hastily
expanding the consultative role of teachers in public education (modified
hierarchical) ; delegating appropriate portions of the decision-making

104
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process to teachers (academic) ; or negotiating the differences between
educators and the public and abiding by mutually written contracts that
cover the entire operation of the school (union).

Teachers will not likely want to return to any hierarchical model, no
matter, how extensively their consultative role may be expanded or how
much of an effort school administrators or school boards may make
to soothe teacher frustration through human relations. Teachers have
achieved notable victories by dealing with school management through
other means. Concessions on salary raises and working conditions that
were dismissed as unthinkable under the consultative process suddenly
have become operational when teachers, uniting to force the issues, have
won the right to negotiate collectively with management.

There is a discernible trend away from consultation. Moreover, even
an increase in consultation likely would only slow the development of
other forms of teacher participation in educational decision making.

Although the academic or delegative model has been used in higher
education as a means of resolving the same problems that confront
teachers in public schools, it doer not seem likely that this model will
become a viable alternative during the next decade. This is partly true
because the university is under massive attack itself, and many question
whether an academic model can govern an educational system. Though
the demands for change in the university come largely from students
and not from the public, the latter would likely oppose any suggestion
that public schools become more like universities. Also, and perhaps more
importantly, the academic model relies on widespread belief in the ability
and expertise of faculties to make wise decisions regarding the academic
program. The public neither has now no within the next decade will
likely develop such confidence in public school teachers.

The next decade most probably will witness an increasing use of the
union model in the public schools. This prediction is based on the char..
acteristics of public schools and teachers in contemporary America. The
American public typically relies heavily on the schools to improve the
quality of American life. Most parents view the school as the setting in
which children are tP.ught American traditions and prepared to compete
in our economic system.

It does not appear that the American public is ready to delegate this
fundamental responsibility to teachers. A belief is commonly shared that
teaching is not a specialized field and that those who teach do not qualify
as experts on the means and ends of education. Virtually all parents have
had extensive contact with schools and teachers; consequently, they view
the activities of a school as neither esoteric nor technical. Although the
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level of teacher preparation may be rising and the training of teachers in
programs such as team teaching and computer-assisted instruction may
advance the teacher's claim to expertise, such developments likely will
not alter basically the public's view, at least for a time.

In addition, parents view themselves, not their children, as the clients
of the school. The school is seen as providing a service for parents who
harbor little intention of delegating so basic a responsibility to teachers.

The public's reluctance to delegate responsibility coupled with teachers'
demands for a larger decision-making role point to the union model as
the most likely compromise between these two positions.

IMPLICATIONS OF ADOPTING THE UNION MODEL

Caution must be exercised when estimating the implications of the wide-
spread use of the union model in public schools. While certain character-
istics of the labor movement may be observed in other contexts, these
characteristics may or may not accompany application of this model to
public schools. Nonetheless, these characteristics must be considered when
determining the effects of that application on the educational system.

INCREASED CONFLICT POSSIBLE

The level of conflict may increase and possibly cause distrust between
school management and teachers to rise correspondingly. The two groups
thus will be pushed increasingly into adversary positions.

Although administrative support abounds for many teacher demands,
such support probably will vanish and a split will divide what traditionally
has been referred to as the educational profession. Such a split r.ay not
necessarily diminish the strength of the profession. In higher education,
for example, administrators have been excluded from membership in the
American Association of University Professors. However, a basic differ-
ence between higher education and the public schools should be noted.
The gap between administrative and professorial roles is not as wide in
higher education. One can move easily from professor to administrator
and back to professor. Professors, in other words, are administered by
professors who are temporarily wearing a different hat. This interchange
of functions tends to prevent hardened lines of distrust growing between
professor and administrator. In elementary and secondary education,
where the lines between administrator and teacher are tightly drawn by
standardized credentials, .. immanent and possibly dysfunctional conflict
could develop.

Bargaining itself creates an adversary relationship that is difficult to
overcome and forget in the daily operation of the schools.
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The possibility exists, however, that the high level of conflict that char-
acterizes negotiations todaywith labor and management viewing each
other as irresponsible adversarieswill be a passing stage in the evolu-
tion of an "accommodation and commonality of interests." Following
Carlton's lead, Evans (1969) has elaborated a sequence of stages through
which collective negotiations can expect to pass. The first stage is nativity,
during which teachers feel guilty about using militant tactics to achieve
self-interest goals. The second is adolescence, in which teachers assume
a "back to the wall" stance. Negotiations smack of adversity and hostility.

In the third, or mature stage, which is productive and cooperative, the
"mode of operation maximizes mutual benefits." Evans views public
education as currently ensnarled in a combination of the nativity and
adolescent stages. Noting that many teachers view this as the ultimate
stage, he warns that unless they progress into a more professional and
responsible stage, they can expect mushrooming hostility from a public
that will view them as villains causing the deterioration of the public
schools.

FLEXIBILITY MAY DECREASE

H one examines the use of collective bargaining in the private sector,
the possibility emerges that its application to public education may
sharply reduce the flexibility of the schools, and particularly of adminis-
trators. While this may be a prime goal for some, the resultant impact
may be quite negative. The process of reducing negotiated agreements to
writing and of then establishing grievance procedures to enforce the
contract can result in a very legalistic, formal, and structured work
environment.

Such an environment may run counter to the motivations of many
people who enter teaching. The history of unionism in private industry
points to the possibility that eventually teachers will be discouraged from
voluntarily staying in the school after a specified hour, or that the opera-
tion of certain machines or equipment in the school will be limited to a
specified few.

The grievance machinery can be used to "tie in knots" the hands of
administrators who seek to meet some emergency or to change the school
program. Parents, administrators, or even teachers who seek basic changes
in a school may experience frustration when told that their concerns can-
not be considered "until a three-year contract expires." These conditions
are in no way inevitable, but that they may occur is indisputable.

DECISION-MAKING STRUCTURE TO EXPAND

The decision-making structure will be expanded considerably to include
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teachers and those who represent them. These new participants will inject
a variety of views about what the priorities for spending public funds
should be and about what policies will result in better schools. Pressure
will mount to improve working conditions and to allocate a larger per-
centage of the budget to teacher salaries. The rationale is that added
money will attract better people into the profession, thereby enhancing
the quality of the schools. Although this might indeed happen, env ther
possibility is that poor teachers merely will be paid more.

Any attempt to substantially increase teacher salaries should also carry
a proposal to assure the public that some sort of evaluative and promo-
tional schema will be developed to make pay commensurate with teaching
performance. Whether such proposals will be forthcoming if a union
model is accepted remains speculative. Under the combatant conditions
existing between the AFT and the NEA, such proposals seem unlikely.

The importance of including a means for evaluating the quality of
teacher performance has been stated clearly by Boyan (1966). H the
growing power of teachers results in the extreme position that teaching
performance cannot be evaluated, and if, therefore, a static seniority
system is instituted, then the future of the schools and of the teaching
profession is a source of real worry. If, on the other hand, a demand i4
heard to switch from a hierarchical to a collegial evaluation system, then
the development of teacher power may result in a trend toward true
professional status.

INCREASED TEACHER PARTICIPATION

Increased teacher participation in decision making has important im-
plications for the development of a computer-based systems approach to
educational management.

The development of a systems capability for decision making has been
limited primarily to organizations whose management retains certain
prerogatives. In private industry, for example, there is a distinct difference
between those decisions in which labor participates and those in which
it does not. Labor is typically involved in the determination of wages and
working conditions. Management, on the other hand, has the responsibil-
ity for deciding such matters as product development, pricing policies,
marketing strategies, and fiscal management. While there are overlaps
e.g., labor demands to participate in profit-sharingmanagement has a
great deal of autonomy in deciding those matters that are considered its
prerogatives.

Management in public education used to enjoy prerogatives similar
to those enjoyed by its counterparts in vrivate industry. However, the
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press for teacher participation in decision making through a union model
severely limits the freedom of educational management to make decisions.
Teachers are demanding to participate not only in decisions about salari s
and working conditions, but also in fundamental decisions concerning
curriculum content, instructional methodology, certification of perform-
ance, fiscal management, and long-range planning.

The benefits or detriments of teacher involvement in such decisions are
yet unknown. What can be stated confidently is that teacher involvement
in fundamental decisions broadens greatly the number of factors that
must be considered when adopting a comprehensive systems-management
scheme.

ALTERNATIVES FOR AVOIDING MEDIOCRITY

Ultimately, the impact of the union model's adoption must be judged
according to the quality of education that results. Will the model result
in a narrow self-interest by teachers that will freeze the schools in a myriad
of rules, regulations, and procedures resulting in continually deteriorat-
ing schools? Or will it result in teachers continuing to grow in responsi-
bility and stature, making demands not only on the public and on school
management, but on themselves as well to insure that the public schools
are responsive, creative, and relevant?

It is difficult to discern any clear trends. But because the more rigid
course might develop, it may be useful to speculate on the alternatives
available to those who wish to hedge on such a possibility.

One alternative is for leaders in teacher organir,tions and school r-r.-
terns to try to move the union model frcm the adolescent to the mature
stage. Such an attempt must presume a willingness to abandon the assump-
tion of conflict between labor and management and to begin a cooperative
and productive relationship.

A second alternative is to recognize that school districts differ in sig-
nificant ways; therefore, the union model, while appropriate for many
districts, may not be very effective in others.

In many states, statutes are being passed that allow teachers to negoti-
ate collectively with school management. These lawa apply to all districts
in the state. Yet each state consists of a wide range of districts, rich to
poor, rural to urban, high turnover to low turnover. The union model may
not be appropriate in each. A rural district, for example, with a teaching
force consisting predominantly of local housewives and beginning teachers
who ,,aerally leave for larger districts after two or three years, might
prefer some form of modified hierarchical model. On the other hand, a
district with a generally homogeneous population that is in general agree-
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ment as to the purpose of the schools, and featuring a stable, highly
selected, and well-educated teaching staff, might be enticed to try the
academic model.

Large districts characterized by het, rogeneons populations, large teach-
ing forces, many municipal agencies vying for tax dollars, and distinct
groups demanding that the schools be changed, may find the union model
most appropriate. Because the general application of the union model
may encourage the development of inappropriate governing structures,
some states might experiment with legislation allowing different models
to be used within the same state.

Musgrove and Taylor (1969) suggest another possibility for resolving
the teacher-public conflict. They suggest that parents should have a louder
voice in determining educational ends, but that teachers should be given
complete control over the selection of educational means. Musgrove and
Taylor's solution to the problem is to allow school districts to develop
several kinds of schools, each having clearly stated objectives that reflect
a particular educational philosophy. In a given district, for example,
school X may be identified as a traditional preparatory school, school Y
may use a Montessori approach, and school Z may offer a Summerhill-
type program. The means by which eacE school would achieve its stated
objectives would be determined by the faculty. Parents would be free to
send their children to any school they preferred. Teachers thus would
continue to be delegated the responsibility for determining the means of
achievin: parents' chosen goals. In large districts this approach would
entail complex transfer and transportation problems. In smaller multi-
high school districts it may prove a workable alternative.

A final alternative is to move from the union model to a joint union-
academic model. A joint model would allow teachers to make major deci-
sions that affect the academic program and, at the same time, to negotiate
collectively with the administration about salaries and working condi-
tions. As a beginning toward this hybrid model, teachers and school man-
agement could search to uncover those derision -- that can be handled
'Debt by the respective parties, and could establish conditions whereby
the dele^ Ilion of authority might be completed.

One uan argue, for example, that the major responsibility for the hiring,
evaluation, and promotion of teachers can be handled best by teachers
themselves. (The public must be assured, however, that teachers would
be responsible in carrying out so important a task.) A scheme for delegat-
ing this responsibility to teachers could be negotiated with school man-
agement. A. mutually acceptable plan then could be adopted, subject to
periodic review by school management. This would seem to be a more
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productive procedure than asking teachers to develop an elaborate tenure
system to defend sometimes arbitrary and cursory administrative evalu-
ation that virtually assures that no teacher will be denied tenure or be
dismissed, regardless of how incompetent.

The Canadian experience demonstrates how this fusion of the union
and the academic model might work.

The Alberta Teachers' Association (ATA), as noted by Kratzmann
(1964), has been among the vanguard in developing a powerful, respon-
sible, and effectiNe teachers' organization. While many of its early activi-
ties concerned salaries and working conditions, the ATA has become
increasingly dominant in professional decisions in the province. As Kratz-
rnann acknowledges, comparisons across cultural lines are risky; none-
theless, American teachers might look to the ATA for guidance in de-
veloping a means of accommodating union and academic activities within
the same organization.

In summary, the impact on the public schools of the probable adoption
of the union model is difficult to determine. The movement is still very
young; when applied to the unique characteristics of public education, it
may differ considerably from its development in other contexts.

It is important that the relative value of the union model in education
be weighed against the impact it has on the education of children. As
Doherty and Oberer have stated:

... teachers are beginning to assert a much greater influence on how
our schools are run, and we are witnessing just the beginnings of this
movement. Nor is there likely to be any turning back. If teacher lead-
ers and school officials learn to use this development wisely, it may
prove to be the most therapeutic educational development of this cen-
tury. If they do not, it may freeze into our system, more firmly than
ever before, those personnel practices that can only lead to educational
mediocrity. In either case, a rather profound change is taking place in
the guardianship of public education. (1967, p. 125)

As a hedge against such "freezing," those charged with educational
leadership should keep in mind alternative strategies to insure that the
schools do not become mediocre. Strategies suggested were: a conscious
effort by teachers, leaders, and managers to forestall possible undesirable
aspects of the union model; legislation to permit different decision-making
models to develop within the same state; establishment within the same
district of schools possessing markedly different educational objectives;
and the use of the union model to move public education toward a mixed
union-academic model.
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RESEARCH ON TEACHER MILITANCY

It is generally true that a lag develops between a new social phenomenon
and the research that explains its sources and dynamics. America's teacher
militancy movement is no exception.

The published research consists largely of dissertations. Although
teacher militancy may be an interesting and productive line of inquiry
for doctoral students, this research tradition seldom can be expected to
provide any substantial addition to knowledge. (Doctoral dissertations
tend to lack the financial and administrative support and the coordination
necessary to accomplish large and systematic explorations of a topic.
Dissertation research might be more effective if universities would cooper.
ate to sponsor a series of studies guided by a common rationale, and
would provide students with the financial support and guidance necessary
to pursue really productive research.)

However, a few comprehensive studies have been undertaken to shed
light on teacher militancy. Most hay. tional previously and will
be recalled only briefly here.

Wildman's survey (3957; of the 6,000 largest school districts provided
original data n additional studies should be conducted now. Of
very high prioriil is the need for research on the impact of teacher mili-
tancy on the development of quality educational programs. The impact
of the union model on American education is yet unknown. No evidence
has yet revealed how educational programs will be affected by this move-
ment. Outlines of the impact should emerge very soon; substantial re-
search to document this development is imperative.

Research on the impact of teacher militancy implies several lines of
inquiry and a variety of research strategies. Several needed projects are
as follows:

1. Investigations into the scope and causes of teacher militancy must
continue. Studies such as Corwin's and Zeigler's are examples of
such research. Teacher militancy, will not abate until the schools
respond effectively to the concerns and demands of teachers. A
number of questions must be answered. Are the levels and causes
of teacher militancy static or dynamic? What is the relationship
between school decision-making processes and the level of teacher
militancy? What is the relationship between the characteristics
of teachers and the level of militancy? Does the conflict orienta-
tion of the union model exacerbate the militant attitudes of
teachers? Or does the cohesion and feeling of success that ac-
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companies collective activity improve teacher morale and conse-
quently improve the schools?

2. Documentation of the effects of the inception and growth of the
union model is needed. Longitudinal case studies a:e needed in
school districts employing this model. Questions need to be asked
bearing on the implications of the model. For example, what is
lost when details of the educational program are decided through
compromise? What is gained through coil nromise? What hap-
pens to school budgets? Are brighter and more competent indi-
viduals attracted to the profession? Are schools more or Tess
responsive to change? Is it more or less difficult to implement
changes, such as integration of the schools or new curricula?

3. Attempts should be made to document carefully the use of aIterna-
die methods of resolving the teachers' need for more pax ticipation
in decision making. What has been the result of the Canadian
experience? Of the English experience? Has the academic model
been adopted by any public elementary and secondary schools?
By private schools? And what has resulted? Can the hierarchical
model be modified to enhance its attractiveness? Is the public's
attitude toward teachers changing? If so, what implications do
the changes hold for the adoption of the alternative models?

4. Careful study should be focused on the demands by some parents
and students to share more fully in educational decision making.
What are the bases for their unrest? Are their demands con-
sistent with or opposed to teacher demands? To what extent will
the mutual efforts of parents, students, and teachers improve the
schools? How ean we characterize the direction of parental and
student militancy? And finally; what is the impact on education
of the conflict that exists among parents, students, teachers, and
administrators?

We are entering a time of fundamental change in the decision-making
processes of public education. Presently we can only conjecture about
the impact that the shift from a hierarchical to a union model will have
on educational programs. When conjecturing, however, we must be wary
to shy away from either unbounded optimism or pessimism. As a result
of the increasing teacher participation in educational decision making,
schools may improve substantially or they may fail victim to conflict-
ridden structures that lock the schools into a downward spiral.

What is needed most is careful research on the entire process of the
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shift from a hierarchical to a union model, particularly its effect on the
quality of the educational system. If such research shows the union move-
ment resulting in improvement of teacher performance, more relevant
educational programs, and greater pupil achievement, then the movement
warrants further support and refinement. If, on the other hand, it indi-
cates a continuing deterioration of the schools, then alternatives must
be found.
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Introduction

WERN reviewing the literature on System Approaches to educa-
tion, I am tempted to hypothesize that the writers are determined

to bring chaos out of order. Terms, phrases, and !_azon abound pro.
claiming either new hope for valid innovation in education or dire con-
sequences for the unwary consumer. It is my hypothesis that, when all the
pieces are sorted and ordered, system thinking and system processes will
be of great benefit to learners.

Because of the size of the literature in this field, I will only refer to a
sample array of system literature in education and in some closely re-
lated fields. Further, although there are many applications of system
models and system concepts in education, these practical applications
will not be discussed in detail. This omission is not a denial of practical
application or its importance, but rather is due to my arbitrary decision
to conceptualize pragmatic system techniques in a way that hopefully
will allow educators to better understand how the techniques might be
used. I also have made no attempt either to build or to replace existing
theory. Instead, I will generally discuss current practices in educational
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system applications and will try to put these applications in perspective.
The chapters of this paper, when taken together, are intended to pro-

vide the educational administrator with enough information to determine
the utility of a System Approach in meeting the needs of his students. A
number of system tools and resources that can be profitably used by
the school administrator will be identified.

I will attempt to answer the following question':

What is a system?
What is a System Approach to education?
Where did System Approaches come from?
What are the variations available to educators today?
Are these different approaches really different?
What advantage is there to using the various System Approaches

to education?
What are the tools for a generally useful System Approach to

education?
What is the relationship between a System Approach and such

currently discussed tools or approaches as needs assessment,
behavioral objectives, system analysis, planning-programming-
budgeting systems (PPBS), methods -means selection, network-
based management tools, and testing and evaluation?

What objections are there to System Approaches to education,
and are they valid?

What is the future of System Approaches to education?
What should a person do to obtain more information or to start

a System Approach?

This paper is not intended to be the last word in educational system
thinking and outcomes, nor is is designed to provide operational skills
in system analysis and educational system design. There is, however,
an attempt to eliminate much of the "heat" that many authors generate
while attempting to provide "light." System practitioners in education
are asked to excuse the limitations of this document and are invited to
supplement, correct, and improve it as a possible contribution to the
quantitative improvement of educational outcomes.

The ultimate utility of a System Approach is determinable only by the
professional educator; it is hoped that this presentation will help him
in seeking the measurable improvement of education through relevance
and practicality.



16

Why a System Approach?

HE concept of change surrounds us these days, and much in educa-
tion has been written about it. Change is inevitable; the question edu-

cators must face is whether we will help to shape it as participants or
whether we will be swept along with it as spectators.

Many educational systems are being subjected to changefrom with-
out as well as from within. Education codes are growing bulkier; special
legislation is adding to the things that educators can and cannot do;
pressure groups continue to make special demands on educators; and
student rebellions and teacher militancy are already routine scenery on
the educational landscape.

Besides these problems of change and upheaval, there is confusion
within the educational system about its goals, purposes, and methods. The
educator is offered many "solutions," but few persons offering these
solutions want to document their utility relative to the problems at hand.
Although both educational problems and solutions abound, there seems
to be little systematic, organized, and logical effort to relate the one
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to the other. Yet the need for relevant educational change and rcform
persists.

Educators have two choices when responding to the need for change:
They can act or react (cf. Johnson 1967).

Reaction is initially the easier course, for the educator can wait and
then act only when a crisis occurs. Reaction is also the "safer" choice be-
cause no advance commitment is required. In a reaction mode decisions
are made only when forced by mounting pressure, or whea someone
other than the educational administrator assumes responsibility for them.

Reaction occurred when Sputnik I was launched; lay people insisted
on a bolstering of science and math in the schools, and this pressure re-
sulted in theffe subjects being given top priority. Today each school
agency receives blrailar pressures. These pressures usually center on single
content areas such as reading, mathematics, or cultural studies, each of
which is regarded as if it were the only really criticial area for attention.

The reaction mode in response to required change is altogether too
prevalent in education. This is so, perhaps, because specific educational
needs and measurable goals are not usually part of the educational lead-
er's mode of operation; thus most programs are difficult to substantiate
on any basis other than emotional appeal. Unfortunately, the pressure
group leaders also have emotional appeal, and in the resulting contest of
biases the educator is often the loser.

Action, on the other hand, is fraught with difficulties. It requires that
needs be empirically determined and documented and that programs be
designed that respond to the identified needs. Action requires planning,
design, and evaluation skills not ordinarily found in most school agencies.
Effective action depends on valid data and on the abilities to predict and
to modify, based on real-world requirements.

Actionif it follows an orderly and systematic process such as a
System Approachis a logical rather than an emotional approach. As
such it is frequently quite difficult to "sell" to educators and laymen
who tend to operate on an emotional level.

Think of the educator twenty or so years ago who advocated racial
integration of the schools and taught the responsibilities of sex to stu-
dents under twenty-one! He was criticized by peer and foe alike, and had
to be resolute to persevere. Other professions also have experienced this
type of resistance: Remember Aristotle, or the first physician who sug-
gested that epercdng rooms should be germ free. Yet progress has been
made by those wi.o determinel needs, set a course for meeting these
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needs, .4nd withstood the onslaughts armed only with their belief in the
data and in the validity of their goals.

A System Approach is action oriented. It starts with needs and re-
spinds to them in a logical, orderly manner. It requires that something
be done and, when done, evaluated. Action is best when the goals are
valid and whet detailed, open, and observable planning has taken place.
(This planning portion of A System Approach is frequently termed "sys-
tem analysis.")

A System Approach is also actina oriented in that accountability is
an important ingredient in the mix; planning and action are accomplished
in such a manner that others can revise the design and hopefully suggest
and implement constructive improvements. Moreover, it requires initiative
and commitment. The person using a System Approach must be ready
to "stand up and be counted"to document and make public exactly
what he is doing, why he is doing it, and how he is doing it. Finally, the
user must evaluate his efforts so that they may be continually improved.
(In contrast, reaction tends to displace the "what," "why," and "how"
onto someone else, thus shifting accountability to persons other than the
professional educator.)

A System Approach is not dehumanizing, limiting, or narrowing. Be-
cause it takes into account distinct differences among people and among
alternative goals, it is uniquely hunian and humane. It is broad and in-
clusive by design. Only people can dehumanize the educational process
and its products, and they do not need a System Approach to do it. If
essential elements are omitted from the educational system design, it is
Lecause people left them out.

A System Approv.:11 requires that education be related to documented
needs and that goals and objectives be formulated to meet these needs.
It requires that alternatives be considered and that results be evaluated
to determine what should continue and what should be redesigned or
eliminated.

For now, one definition of system is given (some others will be con-
sidered later) :

The sum total of parts working independently and together to
achieve a required outcome.

A System Approach may be defined as:

A process for effectively and efficiently achieving a required out-
come based on documented needs.
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As we will see later in greater detail, a System Approach is closely
related to logical problem-solving.

Note that these two definitions contained no reference to computers,
hardware, or gadgets. A System Approach to education is nothing more
or less than the application of formal problem-solving tools and tech-
niques to the identification and solution of priority educational needs
and problems.

It is important to note that any System Approach is a processa
way of achieving something. Frequently, educators do not distinguish
between product (or outcomes) and process (or method). Product is
the end-point of something; process is the way the product is achieved.
Teaching is a process, programmed instruction is a process, team teach-
ing is a process, differentiated staffing is a process, a System Approach is a
process. An educational product might be the demonstrated skills, knowl-
edge, and attitudes of learners when they legally depart our educational
agencies. The logical way tc select a process is on the basis of the out-
comes that must be produced.

A closer look at this process called a System Approach can be ob-
tained by examining first some of its historical origins and then some
current formulations of the concept.

HISTORICAL ROOTS OF TUE SYSTEM APPROACH

At educational meetings where a System Approach is being presented
for the first time, it is not uncommon to hear the speaker begin, "With
the beginning of World War II and the advent of new and cimplex
weapons systems, this 'Systems' Approach was developed to.... " Al-
though it is true that system thinking and techniques were brought to
the forefront of applied science and technology during World War II,
there are also a number of other antecedents to the system tools and
approaches available to educators today. Much of the current system
technology can be traced to work accomplished in the'physical sciences,
applied sciences, philosophy, and behavioral sciences. A few of these
earlier system applications are outlined briefly as follows:

PHILOSOPHY

More than a few years ago, man, when thinking about himself and
his environment, concerned himself with knowledge. He identified sev-
eral alternative ways of acquiring knowledge, including intuition, pheno-
menology, rationalism, and empiricism. Of particular interest to system
thinking is empiricismthe acquisition of knowledge gained from ex-
perience, especially from controlled experience. Later a scientific method
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evolved for acquiring information; it was fairly reliable and allowed
reasonable predictions about future events. It is this same knowledge-
acquisition process that has served some system thinkers in education.
By this process an educational system or subsystem can be empirically
built to achieve its expressed goals. This scientific process is often termed
"logical problem-solving."

PHYSICAL SCIENCES

The physical sciences have a distinguished record for providing basic
information relative to man and his environment. It seems fair to say
that they draw on the philosophical tool of the scientific method for their
many findings, which have contributed to health, medicine, communi-
cations, space explorations, and general human well-being.

APPLIED SCIENCES

Many professional people apply basic scientific findings to specific,
real-world problems. A li;:- of applied sciences might include suet. disci-
plines as engineering, architecture, medicine, applied psychology, so-
ciology, and economics. Some persons might add management and even
edupation to this list. The applied sciences are characterized by the
identification of problems and the application of scientific tools and
processes to their resolution. Man in space, for instance, has faced and
solved many problems with data provided by basic research in the
physical sciences, life sciences, and mathematics. It is for the "keeper"
of useful tools of technology to apply fundamental information in a way
that allows for the identification and resolution of priority problems.
The basic tool used here is also the scientific method, the process for
empirically identifying and resolving a problem.

HISTORICAL APPLICATIONS

Just as the scientific method has proved useful in basic and applied sci-
ences, it also has been applied successfully to education. Before examining
the history of these applications in education, I will cite a few examples
of how this process called the scientific method or logical problem-solving
has been applied to some other disciplines. Thus the lineage of system
concepts applicable to education today can be more easily identified.

SYSTEM ENGINEERING AND SYSTEM MANAGEMENT

In military system development, procedures have been used that are
based on empirical development of vehicles for achieving required out-
comes. The system engineering process basically uses a six-step pro-
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cedure: (1) problem identification, (2) specification of detailed goals
and subgoals, (3) identification and selection of alternatives for achiev-
ing Cle goals and subgoals, (4) design and utilization, (5) evaluation,
and (6) required revision (Corrigan and Kaufman 1966 and USAF Sys-
tem Command 1965) .

System engineering and system management techniques began during
World War II and are still being developed (Cook 1966, 1967, and 1968;
USAF System Command 1965 and 1968; U.S. Department of Defense
1967; and U.S. Government 1968). Each has as its goal the improved
effectiveness and efficiency of the problem-solving process. The tech-
niques, with their associated tools and procedures, have been most widely
applied to development of weapon systems. They have been used by
government contractors and commercial engineering agencies.

COMMUNICATION TPEORY

Physical scientists, mathematicians, and behavioral scientists working
in communications became concerned with the measurable improvement
of message transmission and reception. Human communication and in-
formation models were developed, including Shannon and Weaver's
Information Theory (1949), which provided a tool for measuring the
relationship between a message sent and received. These formulations
provided the conceptual tools, models, and mathematics for relating a
system's inputs to outputs.

Several concepts in current system work in education can be traced
back to the earlier communication theory. These concepts include (but
are not limited to) the references to inputs and outputs; the notion of a
system as a set of interrelating components designed to achieve an out-
come; the inclination to measure interactions between people on a verbal
basis; and the notion that information and its handling can be systema-
tized, predicted, and measured.

THE DIGITAL COMPUTER

The digital computer plays a critical role in education system thinking.
Because of its rapid calculation ability, long and complex problems may
be handled with relative ease. Misnomers such as "thinking machines"
and "electronic brains" have communicated extensions of human abilities
to some and fear of dehumanization to others. To make use of the com-
puter's great capabilities, programmers have designed "systems" for im-
proving the efficiency of many operations currently required in business,
military, and education. Because of its reliability and integrity, the com-
puter is seen by some educators as having applications to learning (cf.
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Atkinson 1968 and Gerard 1967), as well as to housekeeping and ad-
ministration.

(For better or worse, the hardware for computing, the systematization
process, the development of efficient procedures, and the tools for making
things more efficient all began to be referred to as "systems." This
(mis) use of the term is perhaps the mum of some of the current con-
fusion concerning the applications of system concepts and system-design
procedures to education. More will be said about these semantic diffi-
culties in a later chapter.)

HUMAN FACTORS ENGINEERING

Human-factors scientists in industry and the military studied large
systems, usually (but not exclusively) weapon systems, where people
and equipment had to interact successfully to achieve overall system re-
quirements (cf. Morgan et al. 1963). To design equipment that people
could use effectively, the concept of a personnel subsystem was evolved.
It identified human beings, with their distinctly human and nonlinear
and often unpredictable characteristics, as one interacting element in an
overall system. The concept required that the planning and design of any
system include people, and, further, include them in such a way as to
assure that the total system achieved its goal. Useful tools were created,
including task analysisa procedure for identifying skills and knowl-
edge required of people to achieve an overall goal (cf. Miller 1954).

SCIENTIFIC MANAGEMENT

The economist, the industrial manager, and the political scientist were
also progressing along a "system" line (cf. Cleland and King 1968,
Cleland and King 1969, and Etzioni 1964). Economists were building
models of economic men, models of economies, and models for predicting
human behavior in a world of goods and services. The industrial manager
embraced scientific methods in seeking means to improve the effective-
ness and efficiency of business organizations without manipulation of
people. The old concept of people exploitation, so long a standard in
business, was giving way to people-oriented management. The political
scientist worked with models and other scientific tools to help predict
and explain the behavior of large groups of people.

LEARNING SCIENCES

Behavioral scientists were adopting approaches and tools that, again
for better or worse, came to be termed "systems." Skinner (cf. Holland
and Skinner 1961) developed a method of teaching based on operant
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conditioning. Students responded and learned by a method that came
to be known, among other labels, as linear programming. Alternative
schemes ("systems") were developed by other researchers; Crowder, for
example, devised a teaching method called "intrinsic" or "branching"
programming.

Under the rubric of "programmed instruction," the teaching-learning
process received close attention, and learning began to be perceived as
an empirical phenomenoneither it occurred or it did not. Quantifies-
lion, evaluation, and some occasional research went into the design of
learning "systems" where the goal was the measurable improvement
of learning. The process applied to much of the development of program-
med instructional materials was quite similar to the philosophical tool
called the scientific method.

COST-BENEFIT LNALYSIS

In some areas relatively remote from education, tools and procedures
have been developed that have or will have an impact on education. In
response to the increasing concern of government with the costs and
benefits of programs (cf. Smithies 1969), applied scientists, technologists,
and accountants began to consider effectiveness in relation to cost, or
the relationship between resources and required outcomes. Tools such
as cost-benefit analysis and planning-programming-budgeting system
(PPBS) were seen as useful and were elaborated to enable system de-
velopers to identify and decide among alternative methods and strategies
for achieving required goals (cf. Cleland and King 1968 and 1969, Fisher
1969, Holtz 1969, Lynn 1969, Morrison 1969, Quade 1969, and Rath
1968) . Again, for better or worse, these tools became known as "Systems"
Approaches, perhaps because they considered the interrelationships of
numerous variables in the achievement of a required product.

GENERAL SYSTEM THEORY

General System Theory evolved from a desire by a few integrative
thinkers to "establish principles applicable to entities not covered in con-
ventional science" (Von Bertaianffy 1968). Its function is to integrate
and explain the phenomena and relationships that occur in any system,
be it a human organism or the buildup of frost in refrigerators. It
attempts to describe various systems and to find relationships among
them. If nothing else, General System Theory (sometimes called General
Systems Theory [Buckley 1968] ) has shown scientists and implementers
the necessity of considering all the interacting variables that form a given
phenomenon.
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All the applied scientists working with a system concept seemed to have
some things in common. They all emphasized the critical role of people
in planning and desi n. They all tended to use scientific methodology
and to show a respect for the importance of using careful, controlled pro.
cedures in obtaining and using information. Finally, they all tended to
develop "systems," i.e., procedures and processes for achieving results.

THE DEVELOPMENT OF SYSTEM CONCEPTS IN EDUCATION

At a time when some are saying that education is failing (or has
failed), others are trying to make education responsive to the student
and his world. Researchers have been experimenting with such educa-
tional innovations as teem teaching, programmed instruction, differen-
tiated staffing, needs assessment, behavioral objectives, network-based
management tools, and assessment and evaluation techniques. Borrowing
tools from other disciplines and also inventing its own, education has
been adopting and adapting that which is useful.

Education is the intersection of our culture; it is where we teach o_r
young about the world formed by ourselves and hopefully provide them
with some skills for its improvement. It is the compilation of almost every-
thing in our ,m1ture, good, bad, and indifferent.

Although slow to change (Brickell 1961), education will improve, but
perhaps only on the arrival of a systematic, orderly, self-correcting proc-
ess that allows it to identify its needs and to design a responsive system
for meeting the needs.

It is difficult to determine when system concepts first began to appear
directly within an educational context. Charters made one of the first
entries in 1954 with "Is There a Field of Educational Engineering?" In
it he related educational endeavors and engineering processes. At the
Second Lake Okboji Audio-Visual Conference in 1956, Hoban proposed
an instructional Systems Approach to audiovisual communication. In
1960, Carpenter suggested a general strategy for a man-machine Systems
Approach to the solution of complex educational problems.

In plotting the course of system concepts in education, it is interesting
to note that the educational journal AV Communication Review has been
a rich source of system thinking and system concepts, perhaps starting
with Finn's "Technology and the Instructional Process" (1960). Also
included are Bern's "Audiovisual Engineers" (1961), Vander Meer's
"Systems Analysis and MediaA Perspective" (1964), Barson and
Heinich's "A Systems Approach" (1966), and more recently Kaufman's
"A System Approach to EducationDerivation and Definition" (1968).
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Silvern made many early contributions to system thinking in educa-
tion, but his formal publications did not begin receiving wide attention
until the availability of "Fundamentals of Teaching Machine and Pro-
grammed Learning Systems" (1964), "Guide to Basic Analysis" (1964),
and "Studies in the Systems Engineering of Education," part of a series
that began in 1965.

A major source of information on system concepts and their applica-
tion to education is Ofiesh and Meierhenry's Trends in Programmed In-
struction (1964), including articles by Corrigan, Morrill, and Kauf-
man. In 1962, Kaufman brought system thinking to the attention of
junior high school educators in a conference paper entitled, "The System
Approach, Programmed Instruction and the Future."

Also of importance is Operation PEP, a major program funded by
Title HI of the Elementary and Secondary Education Act of 1965 to pro-
vide senior educational planners in county and district education offices
in California with skills in system analysis and system management.
Many unpublished materials by Corrigan were used in this program. In
1966 and 1967 Corrigan and Kaufman prepared for Operation PEP
many materials dealing with detailed, yet preliminary, formulations of
system analysis and system synthesis applications to education.

Two other landmark programs in educational system technology were
funded under the Experienced Teacher Fellowship Program (Higher
Education Act of 1965) at Syracuse University and Chapman College.

Additional works are becoming available. Mager (1961) has written
a number of books on vocational training and "affective domain" con-
siderations in educational design. Ban athy, in Instructional Systems
(1968), provided a guide for applying s> item methods to instructional
design. Corrigan, in A System Approach for Education (SAFE) (1969),
developed a general education model and presented tools for educational
system design and implementation.

Education thus has received valuable contributions from many sources.
Philosophers have provided a logical problem-solving strategem; applied
scientists have devised detailed achemes and processes for achieving re-
sults (perhaps the engineering of education) ; behavioral scientists have
developed strategies and tools to improve the teaching-learning process;
general system theorists have provided concepts and descriptive tools
by which general properties of one system can be identified and com-
pared with those of another; and educators are attempting to improve
learning outcomes with the help of educational agencies.

What better time for valid innovation? What better time for the appli-



Why a System Approach? 133cation of proved techniques and technology? What better time to iden-tify our needs, determine requirements for meeting these needs, selectalternative tools for meeting the needs, implement these tools, evaluatethem, and constantly revise them to insure relevance and practicality ineducation?
One tool for

improving education is a System Approach. In the nextchapter I will examine the process of educationa
process of learningmanagementin an attempt to determine what an educational manage-ment system is and why a System Approach can be usefully applied to it.
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Education and Management:
Design-Process Mode of a System Approach

WHAT is it that educators do? "Provide instruction (teach) ," "pro-
vide facilities and equipment," and "provide learning resources;"

are among the usual answers. I submit that the main task of education is
learning management, and that the planning, organizing, designing, im-
plementing, evaluating, and revising of learning opportunities and vehi-
cles form the basic dimensions of providing relevant and practical
learning experiences. This is what educators should do.

This view implies that the management process involves the identifica-
tion and control of many subsystems (or parts) that, when combined,
will achieve required learning outcomes. The way the salient variables
and required resources arc identified and used becomes the critical ques-
tion for achieving relevant and practical learning outcomes.

The central question for educators, and especially educational admin-
istrators, therefore, is what must be done. Then, the determination of
how to do it becomes of interest in a proper sequence. Many educational
ills come from entering the educational management situation with a
solution (or a how-to-do-it) before the needs have been determined.

134
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Relevant and practical educational management begins, therefore,
with the determination of educational needs. It progresses to the selec-
fion of required "hows," to the development and implementation of the
"bows," and finally to the evaluation and revision of the total process.
This is a basic model for educational management that has been termed
"A System Approact to Education" (Corrigan 1969, Kaufman 1968,
and Kaufman and Corrighn 1967) .

A system thus conceived may be defined as the sum total of parts work-
ing independently and in interaction to achieve previously specified out-
comes. (Some other definitions of "system" will be examined soon, for
they give clues as to possible tools and strategies for efficient fund effec-
tive management)

First, let us settle on a definition of "management." There are more
than a few. Cook (Overview 1968), for example, identifies two overall
management functions: a planning subsystem and a control subsystem.
The planning subsystem is broken down into project-definition subsystem,
work-flow subsystem, time-estimation subsystem, scheduliug-resource-
allocation subsystem, and cost-budget subsystem. The control subsystem
is divided into a report subsystem, action and decision subsystem, and
an implementation or recycling subsystem. Cook's formulation has the
advantage of indicating that a hierarchy of functions mid subfnnetions is
required for project management. Also, these functions are interrelated
and do not form a "laundry list" of linear functions to be performed.
MacDonald (1969) indicates that a management process to reach a pre-
determined objective would include five parts: planning, organization,
staffing, direction, and control.

Both Cook's and MacDonald's models afford the insight that manage-
ment is a controlled, orderly, and self-correcting activity directed toward
the achievement of specific, required outcomes. Both assume, however,
that the objectives of the project or activity have been identified, quanti-
fied, and are in fact valid. This assumption may be fanciful for many
current educational undertakings. An educational activity may be man-
aged with precision and accuracy; but if its objectives are not valid,
the result may be educational ruin arrived at in an orderly, precise, and
efficient manner.

The first duty of a professional educational manager (or administra-
tor, for those who prefer that handle) is to see that the management
process begins only after the validity of the program objectives are veri-
fied or reverified.
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RESPONSIVE EDUCATIONAL MANAGEMENT STARTS WITH AN

ASSESSMENT OF NEEDS

If we were to accept the definition of a "need" as the discrepancy
between what is and wlusi should be (Kaufman 1968), then we have a
possible starting point for an assessment of educational needs. It is
important that a project or educational program not be started, with
just any perception of needs. Rather, the identified needs should be le
actual needs found in the real world, for this is a key to relevance.

Many educational projects claim to be systematic approaches simply
because their objectives are stated in precise, measurable terms, such
as those suggested by Mager (1961). Objectives may be quite measur-
able and precise while being trivial or even wrong! Objectives must not
only be measurable, but meaningful as well.

Kaufman, Corrigan, and Johnson (1969) propose a model for quan-
tifying one of the most: salient variables in needs assessmenteduca-
tional utility. The model suggests that learners, on legal exit from an
educational agency, should have sufficient skills, knowledge, and attitudes
to be able to survive in the real world at least at the level where consump-
tion equals production. The authors further suggest that Hanna's (1966)
three foci of curriculum could be used to derive a needs assessment pro-
cedure whereby the discrepancies between what is and what should be
can be calculated according to the dimensions of (1) the nature of so-
ciety, (2) the nature of learner, and (3) the nature of knowledge.
Further work with this model might well include a fourth variablethe
nature of the educator who is to implement the change process.

If the achievement of relevance in education is of prime importance,
then the vehicle (s) for determining relevance should be paramount in
any educational management model. In summary, to insure relevance, an
educational management process should either include or proceed from
a valid needs assessment that consists of problem identification and selec-
tion (Kaufman and Harsh 1969 and Sweigert 1969).

PROBLEM SOLVINGA DESCRIPTION OF A MANAGEMENT PROCESS

The educational manager must attempt to meet the needs of society, of
learners, and of fellow educators. As a suggested means of helping him
in this task, a design-process mode of a System Approach will be described
in some detail. This process is a problem-solving approach and is sug-
gested as a generic (or general) r mdel for educational management.
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From needs, problems are identified. For the purposes of this discus-
sion, a problem is defined as the requirement to reduce or eliminate a
discrepancy between what is and what is required. Thus needs are iden-
tified as discrepancies, and problems are derived from the identified
meds. An example of a hypothetical need in education might be: "Chil-
dren in state X have a mean reading score of Q on valid test Y, which is
F% below mandated performance." A problem that could be derived
from this hypothetical need might be: "To raise the children's reading
skill level so that their mean reading score on valid test Y will be at or
beyond the required level on or before time T."

Needs can be identified through a process previously called "needs
assessment." All needs relative to a given area (such as within a speci-
fied school district or a community) can be identified through this
process, and priorities can be placed among them. Needs assessment in-
creases the probability of identifying valid needs and, from them, rele-
vant problems.

By the above definition, a problem has both a beginning and an end.
The beginning is what presently exists and the end is what the conditions
will be when the problem is solved. Problem solving is a process by
which one attempts to get from what is to what is required. The most
effective and efficient strategy for problem solving might be called
"logical problem solving."

It was stated that the design-process mode of a System Approach is a
form of logical problem-solving (Corrigan and Kaufman 1967 and Leh-
mann 1968) akin to the scientific method. Kaufman (1968) has demon-
strated this problem-solving model by applying it in a simple step-by-step
procedure to the solution of a mathematics problem: X + 1 = 10. The fol-
lowing is a simplified example of how this or more complex problems
cal be approached and solved by use of the problem-solving model.

Step 1: Identify and define "what is." In this example, X + 1 = 10, we
define our starting conditions and assumptions. First, we assume a num-
ber system to the base 10. Second, we assume that a person solving the
problem knows the rules of working in that number system. All assump-
tions and starting conditions are to be identified and defined.

Step 2: Identify and define "what is required." The criteria for acceptable
problem solution are identified and defined in operational or measur-
able terms. For example, the cor.ect solution will be achieved when the
equation is symmetric (X + 1 = 10 and 10 = X + 1).
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FIGURE 1

APPLICATION OF GENERIC PROBLEM-SOLVING MODEL TO A SIMPLE PROBLEM

Step Number

1. Identify and define "what is" or
current condition

2. Identify and define "what is
required"

3. Identify and select process step
for getting from step 1 to step 2

4. Implement selected solution
strategy

5. Determine validity of outcome

6. Redo if necessary

Explanation
X + 1 = 10

Determine "X" such that X + 1 = 10
and 10 = X + 1
(a) subtract 1 from each side
(b) guess
(c) look on someone's paper
(d) etc.
X + 1 = 10
X + 1 1 = 10 1
X = 9
Let X = 9, then X + 1 = 10 because
9 -f -1 = 10, 10 = 10, therefore
9+1 = 10 and 10 = 9+1
If we had selected an incorrect strategy
and arrived at, say. X = 5, then in
checking we would have arrived at
5 +1 10, so redoing of all or part
of the process would be required.

Step 3: Select process steps for getting from step I to step 2. Eldridge, in
Maxims for a Modern Man (1965) , states that "wisdom is the ability to
discover alternatives." In this step, then, the best procedure for solving the
problem is selected from among identified alternatives. Alternatives
might include (1) count on fingers or count physical objects, (2) guess,
(3) ask the teacher or look on someone else's paper, (4) keep substi-
tuting numbers for X, (5) count mentally to derive answer, and (6) use
mathematical logic. System practitioners frequently use cost-effectiveness
or cost-benefit as the criterion for selecting solution strategies.

Step 4: Implement process. The selected process (or methods-means) is
implemented and the product obtained.

Step 5: Determine validity of outcome. The outcome or product is
analyzed to determine the extent to which it meets the criteria in step 2.

Step 6: Redo if necessary. This final step of self-correction allows
redoing or modifying any or all steps in getting from "what is" to "what
is required" so that the output will reduce or eliminate the identified
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need. Allowing modifications to meet requirements is a characteristic of a
self-correcting or closed-loop problem-solving model.

Figure 1 shows this six-step problem-solving model applied to the
problem of solving the equation X + 1. = 10.

A SYSTEM APPROACH TO EDUCATION

The six-step model just derived is a general one; that is, it can be
applied to any problem, be it X -I- 1 = 10 or the vastly more complex
problems we find regularly in education. It is the basic model for a Sys-
tem Approach to education that can be used to identify as well as solve
problems, rather than being only solution oriented or descriptive in
nature (Corrigan System 1966, Corrigan et al. 1967, Corrigan and John-
son 1966, Kaufman 1967, Kaufman and Corrigan 1967, Kaufman et al.
1967).

The model is depicted in figure 2 in a flow chart, or more precisely, a
function-flow-block-diagram, which is simply a diagrammatic represen-
tation of things to be done in the order in which they are to be done;
functions and interrelationships are identified in a single visual format.
The diagram shows the steps or process functions for going from "what
is" to "what is required," and it may be read by following the order of
the numbers and by following the solid lines and arrows. Each function
(or step) in the problem-solving process is independent of the others, as
signified by enclosure in a box. The broken lines indicate the ability to
redo a previous function if necessary.t

Why use a design-process mode? Although it is obvious that prob-
lems in education are vastly more difficult than X + 1 = 10, this same
basic model can be applied to any problem, no matter how simple or com-
plex. By formally applying this System Approach model, we can ba
assured that a self-correcting strategy is being followed and that rele-
vant and cogent variables will be considered. The formality, openness,
and objectivity of the approach reduce the risk of overlooking important
elements or using inappropriate solution strategies.

The model is a tool for educators; it is not mechanical and it is not
dehumanizing when applied. It does minimize the likelihood of adopt-
ing prepackaged solutions before the requirements for solution have

Note that evaluation and decision making occur at each step of the process, not
only at step 5. Each step requires a product that must be achieved before the next
step begins.

f Further information about this particular method of flow charting may be found
in Functional Analysis in Education, by Kaufman et al. (1967). Another useful
flew- charting procedure is offered by Silvern (Logos 1969).
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been identified. Educational agencies often have had unfortunate experi-
ences with the application of solutions that have turned out to be inap-
propriate to the problem simply because there was a leap from "what is"
to the selection of the strategy before the "what is required" had been
identified and defined. Perhaps the reader can think of examples of
rushing to a panacea only to find out that it was a solution all right, but
not to the problem at hand!

Earlier I defined a system as the sum total of separate parts working
independently and in interaction to achieve previously specified objec-
tives. Like the model of a System Approach to education in figure 2, which
may be called a problem-solving "system," education also may be viewed
as a system. Componerts of an educational system could include teaching
and instruction, management and administration, facilities and support,
community, and learners.

Considered separately, each of these parts also may be classified as a
system. Thus a System Approach could be used to identify and solve a
problem relative to any one of these individual systems by itself. Most
educators realize, however, that it is artificial to think of these "systems"
as independent from each other since they interact in the real world. An
educational system therefore should be viewed as an integrated whole
comprised of components that, when combined, become subsystems of
the overall system.

Use of a System Approach to solve an educational problem would
seem to insure that the complex interactions among the parts of the edu-
cational system will be properly considered. A System Approach requires
that problems be solved in such a way that all the system's parts work-
ing independently and together will achieve previously specified objec-
tives. This formal problem-solving model apparently is well suited to serv-
ing the complex educational world.

Several major assumptions of a System Approach are as follows:

1. Needs can be identified and ultimately stated in measurable terms.
2. Human beings learn, and the type of learning opportunities and

stimuli provided them can determine, at least, the direction of this
learning.

3. A systematic approach to educational problem solving will result
in measurably greater effectiveness and efficiency than will any
other approach presently available.

4. Attitudes and behaviors can be specified in measurable terms, at
least by indicating the type of behavior required.

5. It is better to try to state the existence of something and attempt to
quantify it than it is to proclaim that it is nonmeasurable and to leave
its existence and accomplishment still in question.
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6. There is often a difference between hope and reality.
7. Teaching does not necessarily equal learning. (The teaching act and

the learning act are different.)
8. Areas of education that seem to defy quantification in system design

are prime areas for research.
9. A self-correcting System Approach has greater utility than an open-

loop process for achieving responsive education.
10. No system or procedure is ever the ultimate system. A System

Approach, like any other tool, should constantly be challenged and
evaluated relative to other alternatives, and should be revised or
rejected when other tools are more responsive and offer greater
utility.

A BRIEF INTRODUCTION TO THE Tows OF A SYSTEM APPROACH

There are several tools and techniques for implementing a design-
process mode of a System Approach. These formal methods may be arbi-
trarily divided into two categories: system analysis and system synthe-
sis. Expressed simply, system analysis deals primarily with the first two
problem-solving steps: (1) identify problem from needs and (2) iden-
tify solution requirements and alternatives. System synthesis techniques,
on the other hand, are useful for implementing steps three through six.
The relationship of system analysis and system synthesis to a System
Approach to education is demonstrated in figure 3.

Step two of system analysis includes the use of four basic tools for Idu-
cational planning: mission analysis, function analysis, task analysis, and
methods-means analysis (Corrigan et al. 1969, Kaufman and Corrigan
1967, Kaufman et al. 1967, and Wright and Furse 1969). Each of these
tools is described briefly as follows:

MISSION ANALYSIS

Mission analysis is a determination of where one is going and how
to know when one has arrived. Recalling that a "system" was defined to
include the achievement of "previously specified objectives," the first
job of an analyst is to identify the elements of the problem-solving process
that specify precisely what is required. Mission analysis include the
steps of identifying (1) an overall mission objective, (2) the specific,
measurable performance requirements for completing the mission, and
(3) a management plan called a "mission profile."

By identifying the mission objective and the performance require-
ments, the system analysis process continually defines the "whets"
necessary for problem solution. These "whets" will then be used in
system synthesis where "how" determinations are made. Since the "hows"
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cannot come before the "whets," use of this System Approach virtually
eliminates the possibility of solutions being introduced before the prob.
lem has been identified and defined.

The final step in mission analysis is the derivation of a management
plan to identify the steps for getting from "what is" to "what is required."
This central path for problem solution is called a "mission profile."
An example of a mission profile for solving educational problems by
means of a System Approach has already been presented in figure 2. Ac-
tually, each problem will have a different mission profile depending on
the "what is" and the "what is required." Figure 4 shows a possible mis-
sion profile for preparing instructional materials by means of a System
Approach. Since all functions can interact, not all "feedback" or revision
pathways are identified in the figure.

Mission analysis, then, identifies what is required and derives the
central path for achieving problem solution.

FUNCTION AND TASK ANALYSES

Function analysis and task analysis are closely related to mission
analysis. They consist of breaking down each function identified in the
misclon profile into all its component functions. Function and task analy-
ses may be viewed as vertical expansions of the mission profile, and
continue until units of performance or "tasks" are identified. The differ-
ences among mission analysis, function analysis, and task analysis are
differences of degree rather than of kind. Figure 5 shows a hypothetical
function analysis.

METHODS-MEANS ANALYSIS

This remaining step identifies possible strategies for accomplishing
each performance requirement or family of performance requirements
identified in the mission, function, and task analyses. In practice, the
methods-means analysis can begin at any point in the system analysis
procedure, and thus car. be continually refined as more detailed perfor-
mance requirements are identified. Sometimes one or more of the per-
formance requirements cannot be achieved because the appropriate
methods-means are unavailable or do not exist. This constitutes a con-
straint, which must be reconciled before the analysis can continue.

Next the advantages and disadvantages of each methods-means are
listed. Like all the other steps in the system analysis, this one only iden-
tifies "what" is available,, not actually "how" to do it. The total system
analysis provides the data for selecting and implementing the most effec-
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five and efficient solution strategies and vehicles for getting from "what
is" to "what is required."

The process for accomplishing a system analysis is shown in the
process chart in figure 6. The questions to be answered by a system analy-
sis are reviewed in figure 7.

Once the data base of feasible "whats" is obtained through system
analysis, it is used in system synthesis to select solution strategies and
vehicles for realizing the identified performance requirements. Gener-
ally, system synthesis consists of the following steps: select solution
strategy, implement solution strategy, determine performance effective-
ness, and revise and correct as required (Corrigan et al. 1967).

FIGURE 7

QUESTIONS To BE ANSWERED IN A SYSTEM ANALYSIS AND THEIR

RELATION TO THE STEPS OF PERFORMING A SYSTEM ANALYSIS

Questions To Be Answered
by an Educational
System Analysis

Steps in Performing an
Educational System

Analysis

Where are we going and how do
we know when we've arrived?

What are the things that will keep
us from where we're going and how

do we eliminate them?

What are the major milestones
along the way to where we're

going?

What are the "things" that must
be done to get to each milestone?

Of what specific tasks are the
"things" composed?

What are the possible ways of
getting the "things" done?

Determine mission objectives
and performance.

Determine and reconcile
constraints.

Determine mission profile.

Perform function analysis

Perform task analysis

Perform methods-means
analysis.

SUMMARY

The relationship among a generic problem-solving model, a System
Approach, and educational management has been briefly described. The
six-step model was suggested to comprise a design-process mode of a
System Approach for identifying and solving educational problems.
Further, the steps and tools of system analysis and system synthesis have
been 'izown to derive from the model.
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The six-step model or design-process mode of a System Approach is
similar to models that have been used in the physical and behavioral sci-
ences for many years. Indeed, the process behind the model character-
izes all empirical sciences. The only question that it seems to pose for
education is whether or not educational outcomes and procedures can be
measured in a performance context.

My position is that at least minimal requirements for educational out-
comes must be specified in measurable performance terms. Those areas
where such precision and quantification are not possible should become
high priority areas for research and development so that minimal edu-
cational requirements can be identified and stated in measurable terms.
It would seem to be less than rational to base an educational activity (or
any other, for that matter) on outcomes that cannot be observed, meas-
ured, evaluated, and revised.

Both Cook (Overview 1968) and MacDonald (1969) emphasize objec-
tives, maintaining that management must be relative to achieving come
product or outcome. If this outcome is not specifiable, then management
becomes tenuous and subject to question.

It seems, therefore, that the six-step management model, which re-
quires that objectives be defined and specified, would be of use in edu-
cational management.

1
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Other
System Approaches

THEE models and techniques have been proposed or are being used
in education that are termed "System" or "Systems" Approaches.

A review of the literature indicates that these various approaches can
be roughly separated into three categories* similar to those suggested
by Roshal (1968) :

1. Design-process mode
2. Solution-implementation mode
3. Descriptive mode

The design-process mode has already begin briefly discussed as applied
to education. In other disciplines, a close analog is system engineering.
The design-process mode assumes little or nothing about the validity of
any system in operation; instead, it designs a new system to accomplish
specified outcomes.

* Not all approaches can be accurately placed within these categories. The
separation is a convenient means of describing many approaches currently used by
practitioners.

150
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SOLUTION-IMPLEMENTATION MODE

The solution-implementation mode is usually concerned with the iden-
tification and use of solutions (or "systems") for dealing with complex
situations. The use of computer-aided instruction, for example, involves
the application of a "system" (computer-aided instruction system) to
the teaching of learners in a manner supposedly more effective and effi-
cient than previously possible. An analyst using this mode closely studies
the man-machine interrelationship, and then selects or designs a solution.

Use of the mode assumes that a valid need exists and that a number of
"givens" are acceptable. In the application of many computer-aided
instruction systems, for example, the learning content is assumed to be
viable; the only perceived need is for a more effective and efficient for-
mat to prevent that content to learners. Also, computer-aided learning is
assumed to be in fact a "system," which, when used in the larger educa-
tional system, will become a subsystem interacting appropriately with
all other subsystems.

Assumptions such as these underline the difference between the solu-
tion-implementation mode and the design-process mode. The latter seeks
to demonstrate the validity of the assumptions before selecting a solution
and a solution strategy. Such things as programmed instruction, com-
puter-aided instruction, team teaching, differentiated staffing, and the
like are solutions (or methods-means). But what problems do they go
with? Can a technological procedure be useful if it is only brought to bear
on the symptoms of a problem rather than on the problem itself? If the
analyst is convinced that the problem being dealt with is truly the central
one, then the solution-implementation mode may be a powerful tool. If
some doubt exists, then other alternatives might well be considered.

It might be useful to examine a definition of system that seems to
characterize the solution-implementation mode:

"A combination of men and machines which makes maximum use of
all resources, whether they be human or mechanical in nature" (Gib-
son 1968)

Note that the solution, according to this definition, stems from a man-
machine relationship that is inferred by a situational requirement to max-
imize the interaction between people and equipment. The definition is,
therefore, solution oriented.

When the problem has been identified and is based on valid needs,
the educator might well elect to use the solution-implementation mode.
Once the required educational outcomes are stated in measurable per-
formance terms (such as suggested by Mager [1961], Popham [1967],
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or Smith [1964j), the educator should identify methods-means selection
criteria to be used in determining the appropriate strategies and tools
for achieving the required outcomes. One criterion frequently used is
cost-benefit. It requires that selection be made from among alterna-
tives on the basis of "what do we give" and "what do we get." That is,
if we have valid objectives and have identified possible alternative ways
of achieving them, then we might select those methods and means that
will achieve them at the lowest possible cost in terms of time and effort.
(Notice that the quality of output is not to be compromised; minimal
standards are identified and are observed in the selection.)

SYSTEM OR SYSTEMS?

Readers may have noticed the differing uses in this paper of the words
"system" and "systems." It is now worthwhile to discuss the meaning
behind this distinction. Cleland and King, in their text Systems Analysis
and Project Managonent (196P1), discuss the tools and techniques for
deciding among alternatives. They use the term "systems analysis" in a
different way than I have defined it. Systems analysis as defined by
Cleland and King involves:

1. Systematic examination and comparison of those alternative actions
which are related to the accomplishment of desired objectives

2. Comparisons of alternatives on the basis of the resource cost and
the benefit associated with each alternative

3. Explicit consideration of uncertainty

The semantics are now getting a bit tricky. Cleland a: I King seem to
be talking about the determination of the viability of alternative "sys-
tems" in order to select one or more from among alternatives. On the
other hand, I reserve the singular form system to mean the sum total
of parts working individually and together to achieve specified objectives;
system design. I refer to as the process of building "from scratch" a sys-
tem; and system analysis I define as the determination of requirements
and the identification (but not selection) of possible solutions to get from
"what is" to "what should be."

"Systems" Approaches tend to look at more than one system and to
determine ways of combining and integrating the systems to solve prob.
lems. The System Approach tends to design, from the beginning, a single
system for meeting requirements. It emphasizes starting the system design
process from needs, whereas most Systems Approaches tend to assume
that needs are already identified and that solutions only have to be syste-
matically selected and combined to achieve stated objectives. The differ-
ences thus might be more than semantic quibbling.

I

4

1



Other Approaches 153

If one decides to use a solution-implementation mode, the independent
"systems" might not work as "subsystems" when one tries to in'tegate
them into the operational educational system. As an illustration, consiaer
a high school whose students are having a problem with reading ability.
Recalling my definition of a system, any educational system has overall
goals, (hopefully) measurable objectives, and many subsystems for
achieving these goals. The subsystems of the hypothetical high school
might include learners, teachers, administrators, counselors, moms,
media, etc. The job .f the school's administrator is to make these various
subsystems and parts work independently and together to achieve the
goals of the school.

Now let us say that the administrator has identified three alternative
systems for raising the students' reading level: a media package using
three screen-presentations and audio, a programmed instruction course
in remedial reading, and a sensitivity training course for teachers and
administrators. Which system should the administrator select? If he
were to apply some of the techniques described by Cleland and King, he
might perform trade-offs between the costs and benefits of the three alter-
natives and choose a system that hopefully would reduce or eliminate
the reading deficiency. Suppose the decision was made by charting the
point at which predicted minimal reading skills cross the point of funds
allocated by the school district for reading and special education. Sup-
pose further that the "best" choice according to this cost-benefit analysis
is the programmed instruction course. To assure himself of the utility
of the programmed course, the administrator visits another school using
the course and satisfies himself that it works as "advertised."

The school then implements the programmed course and it fails!
The failure could be due to a number of factors. One possible explana-

tion is that the administrator bought a system that was fine for another
school, but that was not adaptable or suitable as a subsystem to his own
school. The Feasible reasons for this are many: e.g., the teachers may
not have accepted programmed instruction or the target learners in the
school may have found the content or methodology inappropriate. The
selected system did not interact as expected with the other subsystems,
indicating a failure to design a total system.

A cost-benefit analysis is only as valid as the data on which it is based.
If assumptions are made concerning the system's goals, the characteristics
of the problem to be solved, and the solution's requirements, then the
effectiveness of solution strategies and vehicles is dependent on the valid-
ity of the assumptions. Unless we have truly identified all the system's
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needs, requirements, and characteristics, any trade-off between alterna-
tives may be tenuous. Thus the reader is urged to make sure that, before
using a solution-implementation mode, he assesses all the needs and
states all the solution requirements (the first two steps of the six-step
problem-solving model). It is a constant source of amazement to many
system practitioners that people will select, produce, and implement
solutions before the problem has been identified and substantiated.

DESCRIPTIVE MODE

With this mode, the analyst is able to describe a system, either existing
or required. Often with the use of charts and flow diagrams, the analyst
can depict and study the conditions of any system or organization. An
example of the use of this mode is a school organization chart, which
describes how the school system is supposed to operate. A parallel chart
also could be drawn showing the organization as it .2ctually functions.

The descriptive mode performs the important function of describing
either how a system actually operates or how it should operate. It does
not identify what should be done to get from the current situation
to a desired situation.

A definition of a system that is perhaps representative of a descriptive
mode might be:

The structure or organization of an orderly whole, clearly showing the
interrelations of the parts to each other and to the whole itself (Silvers'
1968)

Note that this definition does Lot include the requirement for a specific
outcome for the system, but merely describes a system and the interac-
tions of its parts. The descriptive mode seems to derive some of its
ancestry from General System Theory, which describes the characteristics
of any system or group of systems in terms of their identifying features,
the interaction of their parts, and the extent to which the parts interact
with the environment. General System Theory is an attempt to identify
unifying strands for the various Pciences, if not the universe (Ryan 1969
and Von Berta lanffy 1968). Both it and the descriptive mode are pri-
marily descriptive and comparative.

A descriptive model of a system can be quite useful. It can portray,
for example, die functions to be performed and the order in which they
are to be performed in accomplishing any activity. Further, it is a useful
means of "seeing" a total system at a glance; thus it affords an insight
into the relevance and practicality of the total system and all its ele-
ments.
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Note that the descriptive mode does not show what is to be done to get
from "what is" to "what should be." The strength of this mode is in the
graphic presentation of a system (or procedure), making it open and
observable.

This getting from "what is" to "what should be" can be done several
ways. Silvern proposes a Systems Approach model that views education
as a "subset system" of social systems, i.e., a miniature system within
society. Furthermore, he suggests that education be treated as "physical
aystems."

(Attempts should be made) to model them as if they actually existed
as networks of physical entities which have functions associated with
them. The interconnections are signal paths or channels in which infor-
mation flows and the functions may be considered as event processors
or information processorsbut not necessarily as data processors or
computer systems. (Introduction 1969)

Silvern disavows any attachment to "common sense rigorously applied,"
and seeks to develop models that can ultimately be treated as mathe-
matical models. He refers to this approach differentially as "engineering"
or "cybernetic."

Perhaps Silvern may be understood as suggesting a "mixed mode" of
a System Approach. In this approach the descriptive tools of General
System Theory and flow-charting techniques (which he calls "LOGOS"
[1969]) are used to identify what should be done, and a simulation is
then conducted to determine the optimum system. Silvern embraces the
cybernetic concept that stresses the role of a self-correcting system
process.

Other examples of this "cybernetic" approach likewise tend to be
quite descriptive, in keeping with their General System Theory lineage.*
Jamison and McLeod-Guertin (1969) report on an analysis that was
performed relative to an internship program. They constructed twn
models, one for the program as perceived by the students and another
for the program as perceived by the staff. In terms of a design-process
mode referent, they could be said to have developed descriptive models
for the two (need) dimensions of "what is" and "what is required."

One possible distinguishing characteristic of the "cybernetic" ap-
proach is the methodology that it commonly applies in reaching the re-
quired system outcomes. By varying system elements or subsystem char-
acteristics, modeling and simulation are employed to determine the most

* An exceptionally lucid review of concepts and principles of General System
Theory is provided by T. Antoinette Ryan (1969).
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effective and efficient system. This technique can be considered heuristic
in nature.

In partial contrast, the design-process mode provides for the syste-
matic application of analysis and synthesis to determine the requirements
for problem solution and the possible strategies and tools for meeting the
specified requirements. In this approach, modeling and simulation may
be useful tools, bur are not the only ones available.

Figure 8 illustrates the differences among the descriptive, solution-
implementation, and design-process modes by depictiug examples of the
techniques used by each

4
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Possible Integration of
Three System .Approach Modes

k :arid overview -a three categories of System (s) Approaches has in-
1 1 that each may be of use to the educational administrator.
The design-process mode builds a system to meet determined and sub-
stantiated needs. The solution-implementation mode uses tools, such as
cost-benefit analysis, to identify and implement the "best" solution to a
given problem, usually under the assumption that the problem is valid.
The descriptive mode describes a current system or a required system
to assure that all elements and interrelationships in the system are identi-
fied and integrated.

I do not wish to imply that any of the three modes is either correct
or incorrect. (Nor do I intend to build or to replace current system
theory.) Each is a viable tool for the educational manager in identifying
end solving priority educational problems. Selection of any one of the
modes should be made on the basis of the educational problem encoun-
tered. It is not a matter of which one to use in education, but rather a
matter of which one to use when.

To emphasize the usefulness of the three modes, a possible integration
158
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of them is offered. Figure 9 shows the suggested relationship among the
descriptive mode, the solution-implementation mode, and the design-
process mode. A major function of the descriptive mode, as the figure
indicates, could be to identify the problem. It could be of use in obtaining
and using needs assessment data and in portray ing the dimensions of a
need. It provides information relative to the current system or the re-
quired system, but does not specify what should be done to get from the
current situation to the required situation.

Achieving the required system is the function of the solution-imple-
mentation mode. As the figure shows, this mode can be used to select
the most effective and efficient solution strategies and tools, to imple-
ment them, to evaluate the performance for the total system, and to make
required revisions. The solution-implementation mode thus conducts the
functions of the "synthesis" portion of the design-process mode. In select-
ing solution alternatives, such system synthesis tools as cost-benefit
analysis* are applied to insure further that requirements and objectives
will be achieved.

Only step two of the six-step design-process mode -- determine solution
requirements and alternativesis not specifically covered by either the
descriptive mode or the solution-implementation mode. This step is pri-
marily accomplished by a set of tools associated with what I have re-
ferred to as system analysis. This step is one of determining all the
functions that must be accomplished to get from the current system to the
required system, and, along with this, identifying (but not selecting) pos-
sible solution strategies.

Borrowing a concept from mathematics, a "set-subset" relationship
seems to exist among these modes of System(s) Approaches observed in
the educational literature. The most generic, I have suggested, is the
design-process mode. However, a solution of a specific problem relative
to one or a few of the steps in the larger model might justify the use of
either the descriptive or the solution-implementation mode alone. When
used together in an overall problem-solving process, all three can be of
use to the educator, be he a school superintendent or a classroom teacher.

Note that the integration of the three modes implies a number of
assumptions. First, it assumes that the analyst does desire to start at
the beginning to develop an effective and efficient system and that he is
therefore unwilling to accept the current system as basically sound and
only requiring an improvement in efficiency. It also assumes that the

Cleland and King (1968) describe these tools as part of the "systems analysis
process."
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data to be used in the system-design process are valid and that the analyst
is objective in his use of the data and the tools of a System Approach.

This integrated approach often leads to the discovery that an operating
system is less than functional and that a major redesign is necessary.
Such findings are often met with less-than-enthusiastic greetings from
other educators. Accordingly, before the educator commits himself to a
System Approach to education, he should be aware that the road to rele-
vant and practical education is usually a rocky and thankless one.

SUMMARY

In this chapter, I presented a number of "system" alternatives for use
in educational management. If management is the process of identifying
and reaching valid objectives in the most effective and efficient manner
possible, then a critical function of the manager is to determine whether
existing objectives are valid. To do this, first he must identify and define
the discrepancies between "what is" and "what should be." Next he
must design a process for getting from "what is" to "what should be"

the most effective and efficient manner possible. A system analysis
may be performed to identify all the requirements for solution. Then, in
order, the manager selects solutions from among alternatives, implements
them, evaluates them, and revises the system as required. This process
describes a self-correcting management model that I have called a design-
process mode of a System Approach.

If, however, the manager's job is less than that of total system design,
two other alternatives are available. If he is willing to accept the system's
goals as given, he may well use the solution-implementation mode. He
might also want to use the descriptive mode to describe the required
outcome.

In my opinion, however, the management of the complexities of the
educational process is, by and large, best begun from a design-process
mode. Only in this way is it possible to base the educational system on
documented educational needs that have been stated in behavioral terms.
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Integration of a System Approach and
Some Tools for the Quantitative

Improvement of Education

lAis noted earlier, many things get called a "System(s)" Approach to
education. Programs or projects so labelled include those that are

intended to bring about a measurable change in learning, those that start
with measurable behavioral objectives, those that offer a plan for reach-
ing objectives, those that have a plan for considering the interaction of
variables in reaching objectives, and those that attempt to improve the
cost-effectiveness of education. All such programs or projects may be
considered parts of a System Approach (design-process mode).

Also sometimes called "System(s)" Approaches are si number of tools
and techniques that have much to offer in the quantitative improvement
of educational outcomes. These tools and techniques have accompanied
a marked shift in educational activities away fr: la an intuitive approach
and toward an empirical and even an evaluative framework for the syste-
matic and measurable improvement of education. The most common of
these tools and techniques are as follows:

1. Needs assessment
2. Systeo. analysis

162
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3. Behavioral objectives

4. Planning-programming-budgeting systems (PPBS)

5. Methods-means selection

6. Network-based management tools, such as program evalua-
tion review technique (PERT) and critical path method (CPM)

7. Testing and assessment

Although none of these tools fits the definition of a System Approach
(design-process mode), each may be used in educational management
and design as part of a System Approach. To show how the tools can be
integrated with the System Approach, I will describe* each briefly and
will then relate them to the six-step problem-solving process model that
I described earlier as representing the design-process mode of a System
Approach to education. I will not recommend any of the above tools over
the others since each holds promise to educators for the measurable im-
provement of educational activities and outcomes.

Needs assessment. Many educators have become concerned not only
with learning, but with the determination of what should be learned as
a necessary prerequisite to achieving relevant learning outcomes. Needs
assessments are formal attempts at determining what should be done and
learned in schools. The first organized attempts at needs assessment in
California, for instance, were made by many of the ESEA Title III
PACE Centers, the results of which are covered by Sweigert (Need 1968,
Discovery 1968, and 1969) . Several school districts in California have
or are implementing needs assessments, including Newport-Mesa Unified
School 'District, Temple City Unified School District, Norwalk-La Mirada
Unified School District, and Moreno Valley High School.

An early statewide effort to determine educational goals was instituted
by the Pennsylvania State Department of Instruction in conjunction with
the Educational Testing Service (ETS 1965). The Florida State Depart.
ment of Education also has begun a statewide needs assessment.

A key concept of needs assessment seems to be that the relevance of
an educational program must be empirically determined from the outset
by a formal procedure that precedes educational planning, design, and
implementation. Often needs assessment starts with the identification of
symptoms. In most forms, it identifies and documents the discrepancies

I have chose:- to discuss these various tools and techniques only briefly because
of the availability of excellent literature for each of them. Further information may
be obtainwl from the references cited. See also "Systems Approaches to Educational
Planning," by Marvin C. Alkin end James Bruno (part 4 of this monograph).
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between "what is" and "what should be," and provides a valid starting
point for education (cf. Kaufman 1968, Kaufman et at 1969, and Kauf-
man and Corrigan Steps 1967).

System analysis. System analysis is a process for determining the re-
quirements for getting from "what is" to "what should be." As conceived
by Kaufman (1968) and Corrigan (1969), it consists of analysis, in
levels or layers, of requirements for problem solution. Kaufman and
Corrigan identify four steps in the process: mission analysis, function
analysis, task analysis, and methods-means analysis. The outcome of a
system analysis is a delineation of feasible "whets" for problem solu-
tion, and a listing of possible strategies and tools for achieving each
"what."

Behavioral objectives. Most who have written about behavioral objec-
tives agree on the desirability of stating learning outcomes in measurable
performance terms (cf. Mager 1961, Popham 1967, and Smith 1964).
Usually included in a behavioral objective are statements of what is to
be done, by whom, under what conditions, and by what criteria. Although
most discussions of beha. ;oral objectives are concerned with the instruc-
tional process directly, the same criteria may be applied to other educa-
tional activities as well.

Ptanning-programming-budgeting systems. Perhaps first formally ap-
plied to national defense, PPBS represents an extremely powerful tool
for educators. In the main, it provides a means for answering questions
relative to "what do I give?" and "what do I get?" PPBS can be used to
show, for various alternative methods and means, how product outcomes
relate to the costs for achieving the outcomes. Some discussions of PPBS
indicate that it starts with a "systems" analysis (or sometimes with a
work breakdown structure or program structure) so that alternatives
can be considered, projected, and evablated. Many good, detailed ref-
erences are available (Carpenter 1968, Katzenbach 1968, Parker 1969,
Rath 1968, USAF 1968, U.S. Department of Defense 1967, and U.S.
Government 1968).

Methods-means selection. Closely related to PPBS are procedures for
deciding among alternative methods and means for achieving required
outcomes. Briggs et al. (1967) offer a text on methods-means selection,
and Corrigan (1965) has developed procedures for making effective
and efficient methods-means decisions. Methods-means selection pro-
cedures are generally based on the specification of (1) the nature of the
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learner, (2) the characteristics of available tools and strategies, and (3)
the way the learning is to be accomplished. Cost-benefit is a key criterion
(cf. Corrigan System 1966).

Network-based management techniques. Tools and techniques to aid
in the management of large-scale projects were first developed for use
on large weapons systems. Management of these weapons projects re-
quired knowing not only what was happening in the overall effort, but
also how each part of the project might affect all the other parts. Network-
based management techniques such as program evaluation review tech-
nique (PERT) and critical path method (CPM) provide this kind of
knowledge. They are based on the notion that the parts of a system
interact with and affect one another so that a change in any part of a
system will have implications for other parts. This point of view rep-
resents a system concept rather than a linear concept of management.

Network-based management techniques have been adapted for use in
education (cf. Cook), with three major results. First, the manager is
forced to keep account of the entire educational system, including all its
parts and their interactions. Second, the techniques provide an account-
ability and status procedure. And third, they provide a method for pre-
dieting outcome changes if conditions change unexpectedly.

Many discussions of network-based management techniques indicate
a need to determine "what should be done" before scheduling and net-
working take place. Techniques that describe these requirements are
often called "work breakdown structure." Such tools as PERT and CPM,
however, are frequently used ts descriptive project control tools; their
users do not always rigorously plan and delineate requirements before
constructing a network, but rather accept the existing requirements.

Testing and assessment. Testing, of course, is not new to education.
In fact, many major testing tools of the past and present were developed
by or for educators. Testing provides an understood manner for deter-
mining the effectiveness of any treatment and is an evaluation tool for
determining the extent to which goals are achieved. New tests are being
developed constantly.

Some recent developments in testing seem to offer promise to educators
interested in planned change. One such development that relates to meas-
urable performance objectives is "criterion-reference testing (Glaser
1966), which provides an alternative to normreferenced tests. Some
major testing companies are developing criteion-referenced testing

instruments.
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National assessment, now under way, will provide empirical data
relative to how well and how much the educational system is teaching
our youngsters (Brain 1969).

The above tools, described very briefly, are of interest for several
reasons: They are empirically grounded and attempt to quantify what
is being or what should be accomplished in education; they often are
being considered and in some cases are being used by educators; and
in a few places they are legally mandated.

These tools are not unrelated. In the following section I suggest a
way for relating them, each to the others and to an overall management
model for the educational process.

AN ATTEMPT AT AN INTEGRATION OF EDUCATIONAL TOOLS

If logical problem-solving may be said to follow the six -step model
or design-process mode of a System Approachthen it would seem
critical to start the process with the advantage of having empirical data
to document the problem. Such a beginning may be accomplished by an
educational needs assessment. An assessment of needs might well tell us
(perhaps only minimally) the discrepancies between "what is' and "what
should be" so that a valid starting point can be identified.

After a needs assessment has been accomplished, and the specification
of the two dimensions of problem solving stated, requirements must be
further delineated to determine the subobjectives and the requirements
for getting from where we are to where we ought to be. This analysis
can be accomplished by the process tool called system analysis. This tool
will provide detailed information concerning solution requirements, and
will indicate possible alternative methods and means for accomplishing
each requirement. Where instructional programs or management pro-
grams are being considered, the requirements may be stated in terms of
behavioral objectives, that is, in measurable performance terms.

The third function identified in the problem-solving process mode' is
to select solution strategies from among alternatives. The basic intent
and tools of PPBS and cost-benefit analysis seem appropriate in per-
forming this step. Based on the data obtained from the needs assessment
and the system analysis (and possible statement of behavioral objec-
tives), alternative outcomes and solutions can be considered _afore selec-
tion is made. Possible solutions might include programmed instruction,
team teaching, differentiated staffing, inquiry methods, etc. By consid-
ering solutions in terms of the requirements to meet the documented
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needs, relevance and practicalityrather than experience or availability
become the prime selection criteria.

Implementation is the step most familiar to educational practitioners.
Such network-based techniques as PERT and CPM (Cook 1966 and
1967) have much to offer the implementer in managing and controlling
his educational system.

The fifth step is to determine performance. effectiveness. Testing and
assessment procedures are natural tools for determining how well or
how poorly the objectives have been achieved. Evaluation based on the
determined requirements will tend to improve the validity of the testing-
assessment procedure.

Thus we have what appears to be a useful relationship among all the
foregoing tools for the improvement of education using a design-process
mode of a System Approach to educationan overall problem-solving
process. Figure 10 shows this suggested relationship.

Not all the above tools are completely independent. PPBS and network-
based management techniques, for instance, are frequently preceded by
a system analysis. Often, moreover, specification of behavioral objec-
tives requires a system analysis and/or a needs assessment.

CONCLUSION

if the way is to be made clear for a cooperative attack on educational
problems, educators must gain a common understanding of what has
to be done and how to do it in an orderly, systematic manner. One pos-
sible step toward such common understanding may be agreement among
educators on the uses of the various tools and techniques for the treas-
urable improvement of education. Perhaps the integration of these tools
presented here can provide the basis for this agreement and help to
reduce or eliminate the current tendency toward fragmented efforts.

Cooperation among the users of these tools can take many forms. For
instance, educators trying to specify minimal objectives for high-school
graduation could work with other educators conducting needs assJss-
ments and system analyses to obtain data showing the validity of the
graduation objectives. Likewise, those working on PPBS might also
benefit from the outcomes of needs assessments, system analyses, and
s'atements of behavioral objectives, to be thus assured that alternatives
being considered are valid.

Out of such understanding and cooperation hopefully can emerge a
systematic, empirical, and evaluative attack on current and future edu-
cational problems.
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Objections
To System Approaches

NOT everyone thinks that a System Approach should la applied to
education. On the following pages I discuss several objections

that have been raised against System Approaches. Later in the chapter I
will attempt to clarify several misconceptions about System Approaches.

FEAR OF CHANGE

Educators have become increasingly concerned with dynamics of
change, rates of adoption of change, and problems of and obstacles to
change (cf. Rogers 1962). If planned change is to occur, then the proper
climate in which it is to occur must either exist or be created. Resistance
to change is a widely noted phenomenon, not only in education but per-
haps in every endeavor involving people. By examining the dynamics of
change and the perceptions many people have of it, perhaps some of the
objections to System Approaches can be better understood.

An important anthropological consideration of change is presented
by Beals (1968), who discusses the effects of the rate of adoption of

169
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technological innovations in terms of the contributing society and the
receiving society. Quoting Malinowski (1945), Beals reminds us that:

The two systems must develop a pattern of interrelationships but, be-
cause the very fact of innovation involves internal change in both
systems, the pattern will be dynamic. In brief, however depressing it
may be to orderly minds, what is successful today may not work to-
morrow.

Continuing, Beals states:

Technicians and planners often seem both surprised and distressed
when resistances are encountered to innovations of obvious merit
obvious, at least, in the eyes of the innovators. Yet in fact resistance to
change is normally to be expected at some point from some members
of the receiving society. Even minor technological innovations not only
may introduce new means to achieve established ends but may create
new goals. In addition to requiring the establishment of new work
habits, technological change involves some restructuring of social relit.
tionships. A relatively slight change may mean the obsolescence of
one valued skill which gave status or economic security. More extended
changes may destroy whole security systems for part of a population,
alter relative statuses and economic positions, and redistribute power
and leadership. All individuals and groups who perceive change to
be to their disadvantage in any way will be resistant to them unless
compensating advantages are presented or evident. Even to admit the
superiority of the knowledge of another may involve intolerable loss of
prestige or self-esteem in some societies. The technological inrd,Jvction
which sooner or later arouses no resistance must be extremdy trivial.
(Emphasis added)

It is not surprising that System Approaches have encountered heavy
resistance, for they demand that professional educators undergo a major
shift from a general institutional orientation to a learner orientation.
Under a System Approach the teacher and the administrator are no
longer regarded as "kings"; rather, the focal point of the educational
system is the learner and his predictable achievement.

Needless to say, an educational agency, like any social institution,
tends to be well organized toward maintaining the status quo. Any inno-
vation or change Resets a threat to persons within the system who main-
tain their status, position, and survival from that system. Even if a
System Approach is but a formalization of past successful concepts and
tools into a modern context, it will present some threat to the "Estab-
lishment." (Likewise, new varieties of System Approaches offered by
various educators will elicit negative reactions from other "system
supporters. ")
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Obviously, not all opposition to a System Approach or to any other
innovation can be dismissed as arising from fear of change. Not every
innovation is meaning that objections can and should be raised
against those that are either worthless or destructive. What I suggest,
however, is that any time an objection is raised against an innovation
(in this case, a System Approach), a viable alternative should also be
submitted and subjected to empirical and experimental evaluation. Thus
objectivity will tend to prevail over subjectivity and the possibility of
maintaining the status quo only for the sake of the psychological and
economic security of those in positions of authority will be lessened.

SOME PHILOSOPHICAL OBJECTIONS

Many people consider a System Approach dehumanizing, aaticreative,
and unresponsive to the essence of human life and freedom. An article
by Hitt entitled "Two Models of Man" may help us to understand some
of the philosophical objections to a System Approach. Hitt discusses
two contemporary schools of thought relative to the understanding of
man and the ways he may or may not be studied and treated. These two
models of man are:

The behavioristic model: Man can be described meaningfully in terms
of his behavior; is predictable; he is an information transmitter;
he lives in an objective world; he is rational; he has traits in common
with other men; he may be described in absolute terms; his charac-
teristics can be studied independently of one another; he is a reality;
he is knowable in scientific terms.

The phenomenological model: Man can be described meaningfully in
terms of his consciousness; he is unpredictable; he is an information
generator; he lives in a subjective world; he is arational; he is unique
alongside millions of other unique personalities; he can be described
in relative terms; he must be studied in a holistic manner; he is a
potentiality; he is more than we can ever know about him. (1969)

Hitt states that the acceptance of one model over the other has direct
implications for many human activities, including "education, psychiatry,
theology, behavioral science, law, politics, marketing, advertising and
even parenthood." He concludes that truth appears to lie in both positions,
and that their adherents should listen to each other.

Some objections to a System Approach may derive from a perception
of it as based on the behavioristic model. Thus it is viewed as incapable
of responding to all nuances and distinctly nonpredictable characteristics
of humans in an educational context. Persons who object to a System
Approach for this reason allege that the pursuit of such a materialistic
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approach will result in the dehumanization of learners by putting them
all into a single mold. This, they claim, will contribute to the ultimate
degradation of our democratic society. In support of this claim, some
cite the triviality of many of the measurable objectives that are used in
some current educational activities.

To some extent, these objections could be true. There are many edu-
cators who would implement a nonresponsive System Approach or em-
ploy trivial objectives either for the sake of convenience or out of ignor-
ance. On the other hand, the people who object to this "dehumanizing"
approach might themselves be dehumanizing education by lock-stepping
curriculum and learning processes, by limiting curriculum to a single
state-adopted text, by providing learners with content material that is
relevant only to the instructor, and by committing a host of other edu-
cational travestieswhile still maintaining that other approaches will
"dehumanize "!

To prevent these objections from ever being valid, an attempt should
be made by anyone using a System Approach to make sure that, instead
of destroying human potential and capability, it responds fully to the
needs of learners and of society, both present and future. Learners should
be provided with skills enabling them not only to survive in the current
environment, but to reshape the culture and society for the benefit of
all mankind.

Keep in mind that these skills, abilities, and anything else that is judged
important by educators and those accountable for educational outcomes
can be included in a System Approach.

If critical elements are not included in an educational system-design,
then the accountable agent is the designer. in such a case, unresponsive-
ness should be immediately determined and corrected. The three most
critical ingredients of a System Approach are (1) validity of input data,
(2) integrity and objectivity, and (3) ability to state requirements in
such terms as can be included in a system. Lack of any one of these
ingredients can seriously Impair the program's outcome.

The adherents of only the "behavioristic model" or of only the "phe-
nomenological model" are missing the contributions of both, positions.
A System Approach is nothing more than a process for identifying and
solving problems; it can produce anything that the analyst wishes it to
produce, based on the validity of his data and on his objectivity in con-
ducting the analysis, design, implementation, evaluation, and revision.
If it is dehumanizing and unresponsive to real-world needs, it is because
of the people who implement it, not because of the process itself. All it
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offers is a systematic way to improve learner performance quantitatively
and on an orderly basis. Just what are the alternatives? How well are we
doing with the current approaches? These are the questions that must
be answered by its opponents.

A SYSTEM APPROACH SPECIFIES ONLY MINIMAL GOALS

A major source of confusion about System Approaches is the percep-
tion by some that they are intended to identify, define, and prescribe the
total educational program and outcomes for learners. Such is not the
intention. Most designers of System Approaches intend only to identify
minimal requirements of achievement and to design an educational sys-
tem that will, at least, achieve these required minimal outcomes. It is true
that minimal expectations sometimes have a way of becoming the maxi-
mum, but such distortion is the fault of people rather than of any given
approach. The remedy is one that needs exercising in any educational
agency, that of quality control and quality assurance. Demonstration
must be given, by performance, that the goals are not being used as
maximum achievement specifications.

To &sure that this distinction between minimum and maximum goals
is made, some educational system designs include one set of functions
for the identification of minimum objectives and another separate one
for identifying enrichment objectivesthose beyond the achievement of
basic, fundamental skills and abilities.

The achievement of minimal skills is essential, particularly since most
learning (and even current teaching) tends to assume the additive nature
of learning. That is, any set of skills is said to build on the previous ones.
For example, a learner must be able to read at a specified level of com-
prehension before he can appreciate Shakespeare. Often, however, we
forget the basics and have our goals firmly planted in midair. Basics
first, then enrichment, is a logical pathway to relevant, predictable learn-
ing and achievement.

Every educational innovation (good or bad) has had its detractors.
The panic caused by programmed instruction is still fresh in memory.
Opposition to behavioral objectives has also been expressed. Popham,
in a paper presented in 1968 ("Probing the Validity of Arguments
Against Behavioral Goals"), sununarizes and responds cogently to com-
monly stated objections to measurable behavioral objectives. Many of
the same objections discussed by Popham seem to be leveled against a
System Approach to education.
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TERMINOLOGY

Additional confusion regarding System Approaches stems from ter-
minology. Some words used by system practitioners seem strange, even
cold and surgical in connotation. Such words as "mission" and "trade-
off " apparently have conveyed to some educators a dehumanization that
is not intended. What is intended, rather, is precision in language so that
each word has an operational definition distinctly its own. Every disci-
pline tends to create its own language because the existing language does
not convey the meanings intended for precise communication.

Although at first troublesome and difficult to understand, the new
system terminology is essential if its users are to avoid confusion in
communicating with one another. To balk at the new terminology is to
risk comparison to a student entering the first grade who refuses to learn
new words because he feels he is doing all right with what he has.

IS A SYSTEM APPROACH FEASIBLE?

Another type of objection to a System Approach is frequently ex-
pressed as follows: "This is all fine, but I don't have time to do all the
we rk it entails." Implicit in this argument is tacit agreement with the
basic objectives and process tools of a System Approach, but a denial
of them because of of time to conduct the required tasks. System
Approaches are thus said to be valid but not feasible.

Although this lack of time may be a true statement of affairs in most
of our nation's schools, it does not relieve educators from the responsi-
bility of obtaining the resources necessary to provide responsive, prac-
tical education. If educators lack the time and resources to plan and
implement a System Approach, then these resources must be made avail-
able. Perhaps the reason they are not made available is that educators
have not yet convinced those who control the budgets that viable alterna-
tives to present methods do exist. A System Approach is such a viable
alternative since it promises predictable results at a predictable price.

Most people, including taxpayers and school board members, tend to
make decisions on the basis of "what do I give" and "what do I get." If
educators could demonstrate a systematic procedure for achieving speci-
fied outcomes (even if only minimal outcomes), perhaps the taxpaying
public would be more inclined to pay for planned measurable change.

SOME OBJECTIONS AND WARNINGS FROM SYSTEM "INSIDERS"

Some objections to system analysis, System Approaches, and their
variations are raised by people who admit the usefulness of these tools
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in education. Although some of their warnings are valid, others either
are imaginary or stem from a persistent problem in the fieldlack of
agreement on definitions of terms and concepts.

Let me examine a few of these objections by system insiders. First is
the objection to the view that the System Approach and the scientific
method are related. Carter states:

It is sometimes said that system analysis is simply the application Gf
the scientific method to solving problems in the applied world. I believe
this is not a sound analogy. As I see it, the scientific method is germane
to a different domain in the sense that it tends to define methods which
are uniquely applicable to problems in a research setting. The scientific
method, in a way, is more powerful than system analysis because its
methods are older and better developed; it is more sensitive to the test
of empirical data, and the logic and rigor of testing hypotheses is
greater than can be the case in system analysis. Indeed, one of the prob-
lems in trying to apply system analysis is that the analysis tends too
frequently to be mainly intellectually analytic; it emphasizes paper
and pencil analysis, simulation or modeling, rather than empirical
and experimental methods. Nevertheless, the careful, systematic, and
thorough examination of the many different facets in a major attack
on the development program is valuable, and in many instances has
led to programs which were better conceived and more successful than
had system analysis not been applied. (1969)

A related objection has been expressed by Trzebiatowski:

The key difference between the scientific method and the system
method can be found in the final step of both methods; that is, in the
scientific method the research findings lead, hopefully, to a greater
and more comprehensive theory, and in the system method the re-
rearch findings yield a direct and immediate plan of action. (1967)

Trzebiatowski further states:

Education can be.2efit from both methods. However, until recently only
the scientific methodology has been utilized to any great extent in edu-
cational research; today, a growing number of educational researchers
are becoming interested in applying the system methodology to educa-
tional problems. (1967)

These comments by successful and highly capable system practitioners
in education emphasize a difference, either in purpose or in methodology,
between the scientific method and a System Approach.

I suggest, however, that these differences may be more apparent than
real. If it is the intent of the user that distinguishes the two methodologies
to create a theory in the case of the scientific method and to create a
learning system in the case of a System Approachthen the distinction
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seems to be of little import. Regardless of the kinds of problems, the steps
to achieve a solution are the samea plan of action or a theory that is
testable and generalizable.

The six-step problem-solving model describes a process that is usable
whether it be applied by a system engineer trying to produce a less
polluting automobile or by an educator trying to develop a measurably
more responsive educational system.

The physicist, the engineer, the psychologist, the educator, whether
using a System Approach or the scientific method, still must demonstrate
with measurable performance data the extent to which they have achieved
their objectives.

It is true, as some have indicated, that the tools of scientific inquiry
in the physical and applied sciences are much further developed than
those in education. Educators face a severe problem in that their data
tend to come in the form of nominal, rational, and ordinal-scale prop-
erties, with higher-order data rarely obtainable. Nevertheless, the process
rt inquiry seems to be the same among all the disciplines. Only the tools
vary, as perhaps they should, since the subject area of each discipline is
unique.

Within education alone, the analytical tools of system analysis, model-
ing, and simulation are simply alternative ways of experimentation.
Occasionally, educators also use symbols and mathematical models (cf.
Brooks 1969) tc, try to reproduce the real world in a laboratory or re-
mote environment. The solution process still involves the six-step model
or some variation, for example, Carter's eight steps (1969) or Lehman's
seven steps (1968).

Still other concerns are voiced by some system insiders. Hartley (1969) ,
for example, a strong proponent of "systems analysis," lists twenty-five
limitations of the approach falling under "three basic categories: (1)
conceptual (problems of theoretical definition) ; (2) operational (prob-
lems of administrative execution) ; and (3) Cflcietal (problems of environ-
mental relevance)." Many of his objections stem from users being con-
fused over the terminology of System Approaches or not understanding
what they are. For instance, one limitation noted by Hartley is "monu-
mental computer errors." Since a System Approach process model says
nothing at all about computers, why should computer error even be con-
sidered as a limitation? Equating "systems" with "computers" can be
a serious error, for it is an example of selecting a "how" before the
"whats" have been determined.
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Prospects and Conclusion

AT this poinz I wish to gaze into my crystal ball and offer specula-
tions about the future of System Approaches in education. My

speculations, although based in part on data, are admittedly also formed
by my own biases, fears, hopes, and desires.

SYSTEM APPROACHES to BE IMPLEMENTED, IMPROVED

Integration of the several System Approaches will occur as confusion
over the terminology of system concepts diminishes and as the concepts
become increasingly defined in operational terms. (As an example of
confusion over terminology, recall that some use the term "systems
analysis" to mean the process of selection from among alternatives, while
others have used it to describe a process for determining solution require-
ments --one is working in determinir c, "how" while the other is in the
realm of determining "what.")

Gradually, as the concepts get more defined and more operational, the
177
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process and its associated methodology will be more favorably received
by practitioners, who will begin to view it as another tool for improving
education. Tested by use, the System Approaches themselves will be
revised and improved.

Educators will become more outcome (or product) oriented. As their
use of system tools and models increases, they will begin viewing educa-
tion as an accountability syste.n in which everyone has a role to play
in achieving required outcomes. Accordingly, teaching adequacy will
not be judged by tenure or academic degrees, but by determination of
"learning per class of learners," and will be rewarded on the basis of
product rather than on the current basis of process. Educators also will
recognize the utility of system thinking and system processes in identify-
ing and achieving their goals, and will become active participants in the
planning of educational change.

As educators use and misuse the various modes of System Approaches,
educational system practitioners will continue to squabble among them-
selves for tribal ascendancy; the truism that egos are the scourge of
progress will be confirmed. Soon, however, this antagonism will pass,
and those who have worked so hard to develop and to present system
tools for education will devote renewed attention to the further expan-
sion of these fledgling but potentially powerful tools.

The process of education will become similar to the design-process
mode of a System Approach and will realize effectiveness, efficiency, and
humanization to an extent that will even amaze the "phenomenological"
doubters. That this mode will be used ultimately in education ( though per-
haps in modified form) is because it requires the problem-solving process
to begin with needsneeds that are based on hard empirical data and
not on feelings or the desires of special interests.

Application of the process to education will require the reallocation
of functions within schools along lines similar to those suggested in
differentiated staffing. However, the allocation of functions and tasks
among various educational practitioners and paraprofessionals will be
on the basis of delineated requirements and matching capabilities, not
historical precedent or tenure. It will be seen that an educational sytem
can be humane, effective, and efficient simultaneously and that these
qualities are not mutually exclusive.

Pet schemes and formulations (including this one) will go by the
boards, and new and more functional ones will take their place, also to be



Prospects and Conclusion 179

replaced in a true self-correcting system fashion. Regardless of the name,
the System Approach* will endure, be improved, and be used.

WHERE TO GO FROM HERE

Further information about System Approaches and their implementa-
tion can be obtained from numerous sources. The reader might first want
to seek the advice of practitioners in the "system art," many of whom
are listed in the bibliography. (Inclusion of a reference in this writing
is neither an endorsement nor a condemnation since only a sample of
the extensive literature on this subject could be listed. Many good con-
tributions were therefore left unrecognized.)

When conferring with an authority on System Approaches, determine
his emphasis (design process, descriptive, or solut:on implementation)
and match it against your requirements. You may want to hear from
several experts whose emphases vary. Also keep in mind that additional
alternatives may exist that are not covered in this work. Reading other
literature on System Approaches will help to clarify or even to correct
some of the conceptions presented in this paper; the bibliography rep-
resents a limited starting point. For help in implementing a System
Approach, many colleges and universities have programs that teach some
of the detailed skills and overall concepts involved.

Finally, why not try to apply the designprocess mode yourself: List
your needs and their supporting data, rank these needs in order of
priority, select one, and then determine the requirements for meeting
the need. List all the alternative solutions and their advantages and dis-
advantages, and select those that will be most effective and efficient. After
implementing the solutions, evaluate them in terms of the extent to which
they helped you achieve your objective: Data, models, processes, con-
sultants, and even authors might all best be evaluated in such a System
Approach manner.

CONCLUSION

Although the road educators must take to arrive at a common under-
standing of System Approaches is a rocky one, I contend that it soon will
be a smooth freeway. I hope that this explanation of the process will
help io provide son e of the construction material for that new road. What

' Perhaps the first thing that needs changing is the term "System Approach."
Many problems in the field today are traceable to confusion over the word "system"
and its variations. The Greek compound "Panparametrics" might he considered as
an alternative in that it emphasizes "all parameters." Another possible alternative is
"Panametrics," which suggests the requirement to measure all aspects.
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is required is a common set of process understandings so that relevant and
practical tools can be identified, implemented, evaluated, and revised.
Before this occurs, educators must begin to make careful distinctions
between "what" and "how," between "products" and "processes," and
between "means" and "ends," while also acknowledging how these
features interrelate.

Carter sums it up well when he states:
System analysis represents the formalization and the procedural ex-
pression of the approach that wise, systematic and successful men have
always taken in trying to solve their problems. In education it has a
particular applicability because it places much emphasis on the prob-
lems of implementation, evaluation, feedback, and revisionan em-
phasis which should be highly welcome in today's complex education
milieu. (1969)

To this summary we might add only that the designprocess mode of a
System Approach also emphasizes assessment and delineation of needs,
and the specification of requirements to meet the needs.
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Introduction

Amajor function of educational administrators is to make decisions.
Many of these decisions require keen intuitive understanding of

the complexity and interrelationships of the social systems and milieus
that encompass the schools. However, school management, especially
the making of educational decisions that involve choices among costly
alternatives, requires more than intuitive judgment. Procedures and
techniques need to be employed that permit a more precise evaluation
of the consequences of alternatives before decisions are made, so that
the ultimate decisions will be sound. This is especially true of "planning
decisions"those related to future time frames.

No procedures are available or envisaged that can do the planning for
the educational administrator or that are capable of making any but
the most routine decisions for him. The methodologies we will discuss

Marvin Alkin was primarily responsible for writing this paper. The major portion
of the bibliographic research was done by James Bruno.
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it; are intended instead as aids to be used in quantifying as many aspects
of a problem as possible to make choices clearer.

PLANNING

"Planning" has many different meanings. Numerous definitions of
the term have been offered, many of which are summarized by Mil lett
(1947) and Dror (1963).

At the UCLA Center for the Study of Evaluation, we view evaluation
generally as the process of providing appropriate information for de-
cision making. A "planning evaluation" in our framework deals with
the presentation of information about programs that have not yet been
implemented. We define planning evaluation or planning as the selec-
tion, analysis, and presentation of data to facilitate optimum choices from
among alternative future courses of action.

With planning thus defined, what then are educational planning de-
cisions and in which of these are we primarily interested? Planning
decisions relate to various kinds of problems at many levels of s,:,eiery.
Lave and Kyle (1968), for example, have distinguished four major
divisions of educational planning: macroscopic planning, dealing with
the allocation of resources to education as opposed to other public sectors
of the economy; educational policy planning, dealing with the allocation
of resources within education relative to broad alternative educational
objectives; internal educational planning, dealing with choices among
alternative methods, media, and technologies; and operational planning,
dealing with choices among alternative methods of implementing educa-
tional decisions and of monitoring the operation and management of
the educational system.

In this paper we are concerned primarily with the third category,
although admittedly it is impossible to consider that level of educational
planning without at times also discussing the total question of education
policy or the manner in which selected alternatives will be implemented.
Indeed, the obvious need for continuity among the four levels of educa-
tional policy necessitates some overlap. Some of the national studies that
will be mentioned later in a discussion of operations research are actually
related to questions of educational policy. Similarly, program evalua-
tion review technique (PERT) and the critical path method are of prime
importance in educational implementation and operations.

What may now be obvious to the reader is that our prime frame of
reference in considering techniques appropriate for educational planning
is the school administrator at the individual school or district level.
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The questions we will attempt to answer relate to the evaluation of

the process of choosing among alternative programs to be introduced
into the school or educational system. This choosing process includes
the comparison of existing programa to an alternative program, speci-

fied or unspecified. The procedures (or methodologies) appropriate for
evaluating educational planning are the various systems Lechniques,

including systems analysis, planning-programming-budgeting systems,

and operations research.

SYSTEMS APPROACHES

Since the word system will appear frequently in the following dis-
cussion, it might be useful to define this term. According to Webster, a
system is "an assemblage of objects united by some form of regular inter-
action or interdependence as an organic or organized whole." Webster
is defining what should be recognized as a simple system, since the key

word in this definition is "regular." Educational systems, on the other
hand, are extremely complex and "irregular." Hence, the application of

systems thinking to problems in education is more difficult than its
application to regular systems.

The essence of a systems approach is the construction of and opera-
tion within a model. By model we mean an idealization of the situation
appropriate to a problem. A model may take the form of a computer
program, a game, or even a set of questionnaires. The introduction of
the model provides a precise structure and terminology for communica-
tion between the model builder and informed participants. Moreover,
the existence of a model helps the decision makers to reach judgments;
and it enables the experts on whom they depend to use feedback in

revising earlier judgments.

FIVE ELEMENTS OF A SYSTEMS APPROACH

The development of a model, though of central importance, is only one
of five elements of a systems ap,,roach. These are: (1) the objectives,

(2) the alternatives, (3) the costs, (4) the model (or models), and (5)

the decision rule.
Among the first tasks of a systems researcher is to try to determine

what objectives the decision maker is or should be trying to attain, and
to measure the extent they are actually being attained. The specification
of objectives provides a basis for comparing alternative strategies. For
example, one objective might be to raise the reading level of emotionally
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disturbed third graders. Alternatives, or alternative strategies, are differ-
ent ways of attaining an objective. Thus, possible alternatives for im-
proving the reading ability of emotionally disturbed third graders might
include special reading clinics, programmed reading materials, tutoring,
and psychological counseling.

Each alternative has costs, and the selection of that alternative implies
the acceptance of the associated costs. Dollar expenditures are costs, and
so are deferred expenditures (though ordinarily less costly than the same
dollar expenditures at present). Not all costs are represented by dollars,
however. Time is also a cost. The amount of time expended by students,
for example, is not a free commodity and must be considered in an
analysis.

Models are the mast essential element of a systems approach. They
renresent schematically the cause-and-effect relationship that defines the
situation under study. In addition to the examples given earlier, models
may be mathematical equations, computei problems, verbal descriptions
of the situation, or even physical objects. In systems study, the role of
the model is to predict the costs and the degree of attainment of specified
objectives associated with each alternative.

The final element of a systems approach is a decision rule, which is
used to establish priorities by ranking the alternatives. The decision rule
provides a means of weighing each alternative's costs against its effec-
tiveness, so that the relative desirability of all the alternatives can be
measured. This fifth element is commonly referred to as a "criterion,"
but we have refrained from using this term because of its specialized
meaning in education and educational research.

Following these five steps, the systems researcher should be able to
determine the objectives, select or devise the alternatives, determine the
costs of each alternative, develop a representative model whereby he can
predict the extent each alternative will achieve the specified objective,
and arrange the alternatives in order of preference.

Unfortunately, the analysis is seldom this tidy. This is especially true
in education where the objectives involve social values and are not easily
agreed on or measur.ible. Furthermore, the range of alternatives in edu-
cation has not been expanded beyond the ordinary and traditional, per-
haps partly because of the lack of systems analytic thinking. Moreover,
accounting systems in education seldom, if ever, consider outcomes
along with costs and thus are often unable to provide adequate cost data.
The lack of sufficient systematic research on the nature of education and
on potential input-output models makes predictions from such models



Introduction 195

wrought with uncertainty. Moreover, decision rules have simply not
been specified.

IMPORTANCE OF ITERATION

With such difficulties as these, the key to a successful systems study is
iteration. Systems studies, especially in social settings, require a con.
tinuous cycle of formulating the problem, selecting objectives, designing
alterna Ives, collecting data, building models, weighing costs against effec-
tiveness, questioning assumptions, and re-examining objectives. This
iterative process, as described by E. S. Quade (1966), is depicted in
figure 1.

Some of the steps listed in this iteration process are very difficult to
perform in education. For example, how does one go about weighing
cogs against effectiveness in planning educational systems? Or how
would one test the sensitivity of these measures? Probably the single
most important problem in applying systems analytic approaches in edu-
cational planning is the development of a comprehensive and adequate
set of defined measures of systems output.

There is nothing really new about the systems approach. It has been
used, implicity, by educational administrators since early times. The
need for considering costs relative to performance is not novel.

"What may be novel, though, is that this sort of analysis is an attempt
to look at the entire problem systematically with emphasis on explicitness,
on quantification, and on the recognition of uncertainty. Also novel are
the schemes or models used to explore the consequences of various
choices" (Quade 1966, p. 11).

KINDS OF SYSTEMS APPROACHES

Considerable confusion and some disagreement exist on the differ-
ences among the various systems techniques. Several of th a techniques
are referred to by some observers as being interchangeable; for example,
operations research and systems analysis are believed by some to be only
different terms for the same process. We disagree. Some use systems
analysis as the generic term describing all approaches. We disagree.
Some avoid the whole issue by coining their own terms. We doubt that
this is a particularly useful approach.

On this we are clear: Prior to World War II, British leaders sought
the advice of prominent scientists regarding the .3.eploymei.: of radar.
Subsequently, scientists worked on other defense: project:, in-_3_,ading
an analysis of particular military operations. These groups came to be
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known as operations research groups. As the problems addressed by
these scientists increased in complexity, as the techniques were applied
to still broader problems, and rf3 researchers found it necessary to supple-
ment the operations techniques by drawing from other academic disci-
plines, new descriptions of the work evolved. Work on these broader,
more complex kinds of problems increasingly came to be known as
systems analysis.

Generally, all these techniques, including operations research and
systems analysis, are considered as cases or types falling within the
general rubric that we will call the systems approach. All such approaches
include the five elements previously described.

Differences among the various systems approaches are primarily of
emphasis. Systems analysis, for example, generally emphasizes the prob-
lems of designing objectives and seeking alternatives. Problems under
this classification usually are not as elaborately defined, and the models
and techniques emphasized are generally less rigorous. However, systems
analysis, like planning-programming-budgeting systems, can also be
applied to structured problems having well-defined objectives and involv-
ing a range of alternative solutions.

PPBS is much more concerned with the cost element of a systems
approach.

OperiC ma research characteristically considers immediate problems
and techniques emphasized are generally less rigorous. However, systems,
Operations research has been most often concerned with the development
and use of models.

It is not possible to completely summarize all the knowledge on each
of these topics in the pages available. Thus we have set as our task the
presentation of only enough material to introduce each of the techniques
and to indicate some possible applications. Succeeding chapters will
examine operations research, PPBS, systems analysis, and other systems
opproaches. Limitations of the techniques and some future implications
and speculations will be discussed in the final two chapters.
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Operations Research

PERATIONS research, as we have noted, is a systems approach. It is
generally accepted that operations research originated in the mili-

tary, some of its earliest applications being in that field. These early
applications were generally rigorous and had few uncertainties, short
time - horizons, and clear-cut objectives. Of the five major elements of a
systems approach, three were relatively well determined: the objectives,
the costs, and the decision rule.

Business and industry have been particularly amenable to opera-
lions-research applications. The objectives of a business or of its sub-
functions are relatively easy to define, making possible the introduction
of accounting systems to provide cost data related to programs and sub-
programs. Moreover, difficult-to-measure social or public costs and bene-
fits have never been of significant concern in most parts of the private
sector of the economy.

Furthermore, the decision rule in business and industry has been rel-

198
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atively clear-cutminimizing costs in production, maximizing earnings
from sales, or some specific solution in between these two. Finally, in
business and industry a large nmnber of alternatives are possible and
are easily specified. Different input mixes (combinations of raw mater-
ials) might be used in the production of the given product, different
quantities of various products might be produced, and some products
might even be eliminated or their quotas might be modified for various
sales markets.

The distinctions between operations research and other systems
approaches such as systems analysis are by no means clear. This is partly
due to the continued use of these terms by many individuals who do not
have a clear understanding cf the approaches. Some of the ambiguity
may be justifiable, since clew -cut differences between methods have
begun to fade away. Operations researchers in recent years have
expanded their interests to include "social" variables and less easily guar -
tifiable models. Thus, the dominions of operations research and systems
analysis have increasingly converged.

Operations research might be considered a method of obtaining opti-
mum solutions to problems in which relationships are specified and cri-
teria for evaluating effectiveness are known. Operatioug research sum-
marizes alternatives into mathematical expressions and models. It then
identifies the set of alternatives that maximizes or minimizes the desired
criterion for evaluating effectiveness. Systems analysis and PPBS, on the
other hand, are techniques that might result in feasible solutions and
that have their greatest applications in defining the problem, establishing
the need, and recommending a list of alternatives along with criteria
that could be used for evaluating effectiveness.

Depending on the individual and his interests, definitions of opera-
tions research can vary and can include or exclude particular tech-
niques. "Gaming," for example, in its most highly quantified form, is
referred to by some as operations research. However, games can also
be applied to social interactions that are relatively difficult to quantify.
For this reason, we will consider gaming in a later chapter. As a further
example, some consider network analysis an operations-research tech-
nique; we do not, and will consider it in a later chapter also.

Another emphasis in operations research is the concern for problems
of a recurring nature. The cost of performing an operations analysis
necessitates its application to problems having some degree of general-
izability. Thus, in the development of operations-research techniques,
certain types of problems have been emphasized and specific techniques



200 SYSTEMS APPROACHES

have been designated for their solution. One operations-research text,
for example, considers the following types of problems: inventory con-
trol problems, diet or "mixture" problems (perhaps you recall simple
forms of such problems from your Algebra I class), transportation prob-
lems, warehouse problems, caterer problems, production-smoothing prob-
lems, and waiting-line or flow problems (di Roccaferrera 1964) .

OPERATIONS-RESEARCH TECHNIQUES

The models or mathematical techniques used in the solution of these
problem:, have come to be recognized as the basic operations-research
techniques. Some of the major ones are linear programming, dynamic
programming, Leontief input-output analysis, and queuing theory
(Churchman et al. 1957). We will briefly discuss each of these techniques
before considering their applications.

Linear programming is a technique for optimally allocating limited
resources to satisfy competing demands under conditions of known and
fixed limitations or constraints. Optimality is measured in terms of either
dollars of cost or units of time. The term "linear" implies a straight-line
relationship between the variables.

Problem; in allocation arise when several activities are to be per-
formed, but when constraints on either the amounts of resources or on
the way they can be allocated make it difficult or impossible to per-
form each separate activity in the most effective way. The problem is
to determine how the resources should be allocated to the activities to
maximize total system effectiveness.

In the mathematical solution to the problem, the limitations are de-
scribed as the "constraint set." The purpose of the constraint set is
to place upper and lower bounds on the resources available to the sys-
tem. This is done by placing a limit on the consumption of these re-
sources by any particular activity in the system.

A. second major element in the mathematical solution is the "objective
function," which insures that optimum allocation is achievedthat the
specified criterion of effectiveness is achieved at its maximum or mini-
mum value, consistent with all the constraints imposed on the system.
The question to be answered is whether the optimum allocation takes
place at minimum cost, maximum benefits, or minimum time, etc. Essen-
tially, the objective function enables the selection of one solution from
among an infinite set of feasible solutions that maximize or minimize
the particular criterion for effectiveness. This one solution is known as
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an "optimum" solution because it is the best solution consistent with the
constraint set.

Several types of problems have been found amenable to solution by
linear programming. One such problem, in which the resources and
activities are each specified, is to allocate the resources to the activities
in such a way as to maximize some measure of effectiveness (e.g., out-
puts) or to minimize some measure of ineffectiveness (e.g., financial
costs).

Dynamic programming is a mathematical technique useful in solving
problems that have many interrelated stages, often measured in time inter-
vals. It takes into account the effect that changes in previous stages have
on the present stage, and thus reflects the dynamic character of many ad-
ministrative processes. Where the assumption of a "static" system is not
appropriate, dynamic programming might be chosen instead of its prede-
cessor, linear programming.

Application of dynamic programming is more difficult, however, than
that of linear programming, mainly because there is no standard mathe-
matical formulation for the application of dynamic programming to a
problem. The particular equations used in dynamic programming must
be tailored to each specific situation. A certain amount of ingenuity and
insight into the general structure of dynamic-programming problems is
therefore required.

Leontief input-output analysis was developed prior to linear program-
ming. It consists of a given number of simultaneous linear equations
with the same number of unknowns or variables. Since there are as many
unknowns as equations, there is a single unique solution. Programming
applications, in contrast, have a number of possible solutions,

The basis of this system is the development of a "transactions table"
that conveniently displays the relationships between economic outputs
and inputs for individual sectors of the system. The input-out/3qt table has
rows showinE, production sectors and columns show;ng demand sectors.
By varying the demand in one of the demand sectors, the required amount
of production to meet this change in demand can be calculated. The table
could also be used to determine the effect of an incremental change in
one output on related incremental changes in others. To aid in these com-
putations, Leontief developed a procedure for determining various coeffi-
cients or "technical values."

Queuing theory is concerned with the waiting-line problem. Queues
or waiting lines often form where people or things require same speci-
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fled service whose facilities are limited. The time factor is always ici-

volved.
Application of queuing theory requires information concerning the

rate of arrivals at the servicing station or station , the time required to
provide each unit of service, and the method of selecting arriving units
to be served. In general, the problem takes one of two forms: Either the
facilities to meet certain specified needs must be determined, or the
Lcilities are fixed and the problem is to determine the proper scheduling
and distribution of arriving units.

The ultimate goal in such problems is to achieve an economic balance
between the cost of service and the cost of waiting for that service. Queu-
ing theory, while not directly solving the problem, provides the infor-
mation essential for solution by predicting various characteristics of the
waiting line, such as average waiting time. This information is needed by
the educational planner in reaching an effective decision.

Some problems that are otherwise amenable to analysis by operations-
research methods cannot be adequately or realistically solved by these
analytical models. For help in solving these problems, other operations-
research techniques have been devised.

Computer simulation models, for instance, are attempts at describing
a system quantitatively to provide answers to certain types of questions.
Simulation models examine only those variables considered appropriate
for answering the questions at hand. Using specified rules that define the
interrelationships among the variables, the models can be used to deter-
mine the numerically specified outcomes that might result from each
of several alternative strategies. Simulation does not produce the optimum
answer; it narrows the alternatives and provides a basis for making
choices.

Monte Carlo methods are sometimes used in simulation models to
approximate unpredictable aspects of the situation under study. Essen-
tially, the Monte Carlo method is a simulation technique whereby sta-
tistical distribution functions are created by the use of random numbers.
The method uses statistical sampling techniques to obtain a probabilistic
approximation of some variable or relationship in a mathematical prob-
lem. Recently, this technique has been used to solve problems in such
diversified fields as the social sciences, the military, and industry and
business.

A Markov chain describes a special type of probabilistic behavior. It
is a procedure used to describe and predict the behavior or state of a
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system at some future time based on the system's present status and on
some transition probability figures (or flow rates) . As a management tool,
the Markov process has been used in the last few years mainly in market.
ing to examine and predict the brand loyalty of consumers.

APPLICATIONS

Several conditions have limited the application of operations research
to broad educational systems. One is a lack of adequate research knowl-
edge about the objectives of the educctional system, as well as a lack of
adequate ways of measuring these objectives. Another is a lack of knowl-
edge of the input-output relationships necessary in education for produc-
ing models. Still another serious limitation is the lack of adequate cost
data for alternative strategies. To sidestep these problems, the early
applications of operations-research models to education have concerned
themselves with relatively finite, easily identifiable subsystems of the
larger educational system.

Summarizing these applications is difficult for two major reasons.
First, with operations research just beginning to be applied to educa-
tion, much work in the area remains at the conceptual and proposal
levels. We are all familiar with the typical report of many operations
researchers that chastises the educator for not being more systematic.
Usually, however, the report goes on to say that a model has been pre-
sentt d that has not been applied, but that "easily could have been applied
had the data been available." Lack of data is precisely one of the rea-
sons why educators have not applied O.R. techniques more frequently.

Second, many reports of O.R. applications exist only in mimeographed
form and have not been widely distributed. Instead of being a com-
prehensive listing, therefore, the studies cited below can only be con-
sidered examples of work in this field Although the applications will be
grouped by the various O.R. techniques, related applications of two or
more techniques will sometimes be discussed together.

LINEAR PROGRAMMING

Problems of assignment and distribution are two of the most important
applications of linear programming. Educational planners can use the
technique to assign personnel or equipment to various activities. For
example, linear programming might be applied to an analysis of a
school's transportation system. Considering the number of school buses,
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garage locations, and student pickups and deliveries, the objective would
be to minimize such things as financial costs and student time spent en-
route. Other problems readily suggest themselves, including assignment
of faculty members to various activities in terms of their relative strengths
or weaknesses, and allocations of classrooms and other facilities within
an institution.

In one application, investigators at the RAND Corporation used an
assirment model to propose a solution to a problem of bus routing and
assignment of students. The objective of this study was to relieve over-
crowding in a certain number of schools in a district by filling 2,370
vacancies in 55 other schools that were not filled to capacity. Costs were
to be kept to a minimum and no child was to be transported more than
15 miles (Shapley et al. 1966).

In a similar study, Clarke and Surkis (1968) developed a system
that considered school desegregation as a multiple product distribution
problem. Given various characteristics of the situation, the solution was
to devise a plan of assignment that achieved the desired ethnic composi-
tion at each school, set a maximum travel time for any given student,
and minimized total daily student travel time. A similar study was done
in San Francisco (Lefkowitz and D'Epsopo 1967). O'Brien (1967) also
developed a model for assigning pupils to schools.

Linear-programming techniques have also been used for scheduling
students. The earlier scheduling programs, such as CLASS (This Is
CLASS 1962), were limited to assigning students to prespecified master
schedules of classes and sections. More sophisticated systems have been
developed that are capable of generating a master schedule of classes as
well (Bush and Mosteller 1955, Cogswell et al. 1966, and Oakford et al.
1967).

School finance is another area where linear-programming techniques
have been applied. Models were developed to determine optimum strate-
gies for allocating state resources, to determine a logical and internally
consistent salary schedule at minimum district cost, and to consider vari-
ous patterns of subsidies for college students (Bruno 1968 and Hoenock
1969). A related problem, but requiring a different technique, was the
subject of an Office of Education study that examined the impact of under-
graduate student aid from federal sources (Froomkin 1969).

A study by Bowles (1967), based on the principle of constrained maxi-
mization, concerned the problem of allocating resources to education
within an economy. Both costs and benefits of various educational pro-
grams were explicitly considered.
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LEONTIEF INPUT-OUTPUT ANALYSIS

Leontief input-output analysis represents a simple way of classifying
the interrelationships among economic data and provides a mechanism
for quantitatively estimating incremental changes. The technique there-
fore appears to have value for educational administrators concerned
with budget analysis and budget planning.

Stone (1966) depicted the flow of students through an educational sys-
tem by means of aa input-output matrix. Each level of education was
considered as the input for the next level. The major purpose of the
study was to determine what the future demand for education implies
for the present.

We are unaware of any other completed applications of the Leontief
input-output analysis. However, an application being attempted at UCLA
deserves brief comment. Aikin and Hoffenberg (Alin Framework 1969)
are using an actual accounting basis to allocate certain school district
line-item costs (e.g., maintenance) to other budget line-items. On the
basis of these allocations, a matrix similar to a Leontief transaction table
will be developed. The analysis assumes, in effect, that because of the
interrelationships among budget line-items, the outputs of some items
can be regarded as inputs to other line-items. The computation of coeffi-
cients and the performance of an input-output analysis may provide in-
formation on incremental budget costs. From the procedure, insights
might therefore be gained into the total costs resulting from any manage-
ment decision to employ a specific alternative strategy.

DYNAMIC PROGRAMMING

At this time, the applications of dynamic programming are mostly
potential. Among the problems potentially solvable by this method are
the timing of equipment replacement and the smoothing of production
levels to meet variable demands (Lindsay 1963) . In education, decisions
concerning the location and size of future schools and the repair and re-
placement of school equipment might be amenable to analysis using
dynamic programming.

QUEUING THEORY

Many segments of education seem appropriate for analysis by means
of queuing theory. School business applications might include the sched-
uling of secretarial or telephone answering time. Queuing theory also
could be applied to areas more closely related to the educational pro-
gram, such as the scheduling of books or even student registration. Other
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possible applications include ascertaining the number of counselors
needed in a school, determining span of control, and any other problems
involving service time and waiting time in a district.

Several pilot studies by Gold demonstrate potential applications of
queuing theory to education. In one study, Gold (1968) employed the
technique to determine how many counselors should be made available
by a city college, given the desire to use counselors' time as efficiently
as possible and to minimize students' waiting time. He developed models
describing the distribution of student arrival times in the college's guid-
ance center and the distribution of service time.

From the models, Gold derived the following information: average
time an arrival spends in the system, average number of units in the
system, probability that all servers are free, and probability that all serv-
ers are busy. On the basis of this data computed for various levels of
counselor service, Go lc: was able to determine the optimum number of
counselors for the described conditions.

In another study, Gold determined the optimum number of switch-
board trunk-lines and operators for a city college. Gaynor (1969), re-
porting on computer systems, noted that Van Dusseldorf and his col-
leagues at Iowa also have applied queuing techniques to education.

Although the applications of queuing theory to education may seem
pedestrian, they point out clearly that relatively simple applications: offer
the greatest benefits at this time. By applying queuing-theory techniques
to the business-like activities of education, those activities could be
greatly systematized.

Ct)MPUTER SIMULATION MODELS

One kind of computer simulation employs statistical techniques to
produce a descriptive simulation model. The technique most often em-
ployed is regression analysis or one of the other multivariate correla-
tional techniques.

Literally hundreds of studies might be cited as exemplary of this
type. Many investigators have developed models to "explain" expendi-
tures for education. In these instances they have examined total expen-
ditures as the dependent variable explained by the model, and have ob-
tained high levels of explained variance (Alkin 1966, Hirsch and Marcus
1966, James et al. 1963, and Miner 1963).

Regression analysis also has been used to examine student achievement
outcome measures (Burkhead 1967, Mayeske 1969, and Thomas 1963).
The difficulty of using regression analysis is the inability of assigning a
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causal significance. All that can be said is that a high value of one variable
usually occurs with a high value of another; statements then can be made
about the amount of explained variance. Studies of this type are use-
ful as first-cut reductions of data. Their results may provide clues to
interesting relationships that might be considered in future phases of a
study. The impact of the Coleman study on future computer simulations
of education should be noted in this regard.

Many applications of computer simulations to education have been
"macro" mtiels dealing with state or national systems. Most of these
have been manpower-flow models, often employing Markov approaches.
The emphasis on state and national systems may be partly due to the rel-
ative ease of gaining data for such units as opposed to an individual
school or school district. To some extent, however, this emphasis may
also result from the greater interests that the investigators, many of whom
are economists, have in problems at this level.

hIARICOV CHAIN

Studies in several countries have used Markovian models to project
enrollment and flows of personnel through a '.vstem. Tore ThmIstad
(1967), for instance, developed a model of the Norwegian educational
system. Its purpose was to study the long-range implications of educa-
tional policies to help in forecasting university needs. Enrollment pro-
jection models have also been developed for the British and German edu-
cational systems (Fitzsimmons 1966 and Stone 1965).

Another example of a Markovian demographic-flow model is the
DYNAMOI) model developed by the U.S. Office of Education. It is intended
to predict the increases in students and teachers for the nation as a whole
in the next decade. Based on an analysis of over 140 population groups,
the model projects educational demand and analyzes policy alternatives
(Zabrowski et al. 1968). Two other similar applications are a model
for projecting movements of personnel through a system (Merck 1965)
and a model dealing with numbers of students in each level or class
of the educational system (Durstine 1969).

Two studies dealt with the generation of doctoral graduates and their
feedback into higher education (Bolt 1963 and Reisman and Taft 1969).
Ennio (1969) applied Markovian analysis to the evaluation of instruc-
tional programs. The study demonstrated how Markovian analysis can
be used as a valuable supplement to standard statistical procedures in
assessing gains in achievement resulting from instruction.
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OTHER APPLICATIONS

Turning from the state and national levels to individual schools and
school systems, it is at the university level where the greatest achieve.
ments in the use of planning technologies have occurred. Wilson (1969)
has prepared an excellent conceptual framework for the consideration of
computer-simulation techniques in higher education planning. The Uni-
versity of California has employed computer-simulation models for its
planning purposes (Keller 1967) Judy (1968) developed a mathematical
model for the University of Toronto that had two main objectives: (1) to
precisely describe the university system and (2) to predict resource
implications of various plans. Another model descriptive of a university
was developed by Koenig and Keeney (1969) .

Among the applications of planning models to elementary and secon-
dary education, the work of Sisson (1969) is particularly noteworthy. A
model developed by Sisson determines the required number of teachers
and noncertificated employees for each year of the planning period,
and specifies other line-item costs. These data are generated using the
beginning enrollment and certain ratios that reflect district-stipulated
policies. At the University of Pennsylvania, work is under way to begin
io hypothesize an input-output relationship for education in the form of
a thermodynamic model. Intended to relate resource allocation to achieve.
ment, the model is being developed with the cooperation of the Phila-
delphia School District (Sisson 1967).

Several applications specifically useful at the school district level can
be cited. One model that we have already discussed was developed by
the U.S. Office of Education for planning the location and size of urban
schools. The value of the model, when computerized, derives from its
ability to examine many alternatives in the size, number, and location
of schools, including different physical bvilities and grade spans (O'Brien
3967) .

Griffin and Schmitt (1967), in a paper delivered at the 1966 AERA
convention, discussed a Monte Carlo application to the projection of
school enrollment. Uxer (1967) developed a model for locating sites for
area vocational schools.

Bruno (1969) has applied Monte Carlo simulation techniques to test.
ing the financial feasibility of an incentive increment program in a
school district. The method was used to calculate school district costs as a
function of time and to determine the peak cost. Suggestions were also
made on use of the technique in long-range school district financial
planning.
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In the realm of more mundane apri.:eations of computer simulation,
two studies related to the recruitment and use of substitute teachers. One
study (Haussman and Rath 1965) considered alternative strategies that
might be employer'. in the daily recruitment of substitutes. An objective
of the study was to devise a policy that would maximize the number of
positions filled relative to the associated administrative costs.

In the other study, Bruno (1969) proposed the replacement of current
substitute teacher programs in large urban school districts by a perma-
nent pool of substitute teachers, a certain percentage of whom would be
high-potential, noncredentialed individuals from minority groups. By
means of a Monte Carlo simulation analysis, the size of the substitute
teacf.er pool needed to meet the various design criteria was determined.
The criteria considered were minimum costs, maintenance of present
service levels, and financial break-even.
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Planning-Programming-Budgeting Systems

WE now consider another major system analytic technique, plan-
ning-programming-budgeting systems (PPBS). The term PPBS

is far more confusing than it need be. Stated simply, PPBS is concerned
with developing budgeting systems (BS) by program category (PBS) to
facilitate long-range planning (PPBS). 'William Gorham has described
PPBS more elaborately as follows:

The Planning-Programming-Budgeting System is a framework for
planninga way of organizing information and analysis in a syste-
matic fashion so that the consequences of particular choices can be
seen as clearly as possible. It attempts to do three things:

1. To display information about the functioning of actual govern-
mental programs so that it is possible to see easily what portion
of Federal resources is being allocated to particular purposes,
what is being accomplished by the programs, and how much
they cost;

2. To analyze the costs of alternative methods of achieving particular
210
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objectives so that it is possible to rank the alternatives in terms
of their relative costs;

3. To evaluate the benefits of achieving objectives as compre-
hensively and quantitatively as possible in order to facilitate the
setting of priorities among objectives. (1967, p. 6)

An NEA Research Bulletin provided the following description of PPBS:

A PPB system is an integrated system to provide executive and legis-
lative officials with better and more information for planning pro-
grams and for making choices among optional ways funds can be de-
voted to achieving governmental objectives. It aids the decision-making
processes in helping find new ways, through analysis and evaluation
of public programs, of doing the public business faster, better, and
less expensively. (1968, p. 112)

It is clear that all five major elements of a systems approachobjec-
tives, alternatives, costs, models, and a decision ruleare present in
PPBS. Most attention, however, is paid to the objectives, the costs, and
the benefits. The development of models is of lesser concern unless one
considers the budgeting system itself as a model.

HISTORY

Schick (1966) has described perhaps most completely the history of
budget reform that led to the development of PPBS. He points out that
there have been three distinct budgetary periods in recent American gov-
ernmental history, each having a different emphasis. The first of these
was the period of "control" in which the emphasis was on the objects of
expenditure. The purpose of this control was to make certain that public
officials handled funds honestly.

The period of control was followed by what Schick describes as the
period of "management." It was during this period that such terms as
program budgeting and performance bite% nig came into vogue. The
management theorists emphasized the use . f the budget as a manage-
ment tool.

The third stage, which we have now entered, is described by Schick
as the period of "planning." Here the emphasis is on a series of decision-
making steps with planning as the key focus. He is quick to point out,
however, that even this planning stage "strives for a multi-purpose budg-
et system that gives adequate and necessary attention to the control and
management areas. . . ." (pp. 245-6).

The traditional school budget was designed primarily to serve the
control function. In this budget, proposed expenditures are classified
according to r"ch functions as administration, instruction, operation of

---.....-1110.01
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the plant, fixed charges, and capital outlay. Although this budget helps
to insure that the organization's financial resources will be spent in an
orderly and planned fashion, it does not relate proposed expenditures to
-what is to be achieved. Consequently, it is rather difficult for decision
makers to add, delete, or alter expenditures to make them consistent with
changes in educational objectives. Programs are likely to be instituted
without an adequate appropriation of funds, or proposed expenditures
may be decreased without a proportionate adjustment in objectives.

The deficiencies of traditional school budgeting systems were summar-
ized well in a report by the Philadelphia Board of Education:

These difficulties may be summarized as: first, no long-range planning;
second, no process for establishing priorities; third, line-item budgeting
which minimizes the ability to manage and does not identify resources
with specific educational programs; fourth, no attempt to show least
cost alternatives; fifth, lack of management information for respond-
ing to public questions and for making sound judgments; sixth, ab-
sence of program measurement in terms of costs and benefits; and
seventh, lack of financial authority commensurate with responsibility
and the consequent lack of accountability. (1969, p. 8)

PPBS, on the other hand, describes the various objectives of educa-
tional programs and classifies the proposed expenditures according to
each objective. It relates the proposed objectives, programs, and expen-
ditures to one another. Use of PPBS enables decision makers, therefore,
to consider all aspects of the budget together rather than separately, thus
encouraging a decision-making process that facilitates maximum attain-
ment of the established goals.

There are numerous differences, as reported by Hartley, between the
traditional budget and the program budget. The major differences can
be considered in three categories: content, structure, and time horizon
(Hartley 1969).

The differences in content are due primarily to differences in the coin-
liteteness with which the two budgets describe a proposed plan. Whereas
the traditional budget deals primarily with objective categories, the pro-
gram budgeting system fully describes the fiscal resources required to
implement the budget plan.

There are two distinct types of differences in structure between the trip
ditional budget and the program budget. Differences exist both in the
presentation of various cost categories and in the way each cost category
is related to the objectives and activities of the school district.

Finally, the third major difference is that the program budget plans for
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a longer time period than the traditional budget. The traditional budget
is a single-year plan; the program budget is a multiyear plan.

From these differences, it is apparent that the program budget and the
traditional budget differ fundamentally in their approaches to the task
of planning. We may conclude, therefore, that, although it is possible
to cross-walk between the two types of budgets, the program budget is
not simply a rearrangement of the traditional budget.

DIFFICULTIES IN APPLYING PPBS

A salient feature of PPBS as a systems approach is that it is, as Cle-
land and King have stated (1968), "output oriented." This characteristic
of PPBS is in contrast to the present "input-oriented" budgeting system.
An important first step in applying the process, then, is the selection of
objectives. Since these objectives must be couched in terms of output,
and since they must be capable of evaluation, we are forced to state
them in measurable or quantifiable terms. Unfortunately, not a great
deal of progress has been made toward precisely stating the objectives
of educational systems (Alkin Use 1969 and Popham 1969) . Here, then,
is the chief impediment to the application of PPBS to education.

The technical problems facing program accounting systems are rela-
tively easy to resolve. The main problems to date hnve been caused not so
much by lack of technical proficiency as by lack of adequate definition
of "program." Thus the development of PPB systems is impeded more
by educational problems than by accounting problems.

One result of the recent major conference on program accounting for
public schools was the highlighting of a number of technical issues to be
resolved. Lindman (Introduction 1968) pointed out that various levels
of government are providing increased support to local public school pro-
grams and will expect more information concerning the programs they
support. Thus a program accounting system at the local level must antici-
pate the fiscal information needs of these supporting governmental agen-
cies.

In addition to the problems already noted, application of PPBS in-
volves the following issues: (1) Which major dimensions or classification
codes should be uniform throughout the United States? (2) Which di-
mension(s) should be selected for appropriation and control purposes
in the annual budget? (3) Should there be a breakdown by grade level
in the type-of-school dimensions? (4) Should the functional category of
instruction, including principals' salaries, be retained? (5) Should the
category of "fixed charges" be continued? (6) To what extent should the
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accounting system reflect the categorically aided programs? (7) Should
the general fund accounting format include provisions for the handling
of total amounts spent for student activities and food services? (8)
Should the unit cost by curriculum areas or specific subjects bt, deter-
mined by accounting procedures or by a cost analysis method? (9)
Should more emphasis be placed on accounting by location? (10) How
should indirect costs be handled in a program accounting system? (Lipot
1968)

APPLICATIONS

Most of the works that might be thought of as properly falling in the
category of "applications of PPBS to education" are of two types. First,
a great amount of literature describes the nature and present uses of
PPBS in education, making great promises about the new rationality to
result from its use, and exhorting educators to "get with it." Compris-
ing the second type are the attempts by various school districts and state
and federal governments to introduce the beginnings of a PPB system.
The former instances are not really applications. The latter attempts are
generally not sufficiently developed that we can refer to them with any
degree of reliability. Thus, quite explicably, this section will be brief.

Within the first category, which we refer to as "a general call to
arms" or "rally around the flag, fellows," are to be found a number of
generally descriptive documents, several ef them quite good. Among the
general discussions of. PPBS, the best reference we have found is the
book edited by Lyden and Miller (1968). Concerning education spe-
cifically, the book by Hartley (1968) offers a coaiprehensive &finition
and description of PPBS as well as of its practical applications to edu-
cation. It describes some of the PPBS development activities under way
in school districts. Some excellent descriptive materials were prepared
by the RAND Corporation as technical reports in fulfillment of a contract
with Operation PEP (Dei Rossi 1968, Haggart 1968 and 1969). Other
general materials not as complete are mentioned in the fine annotated
bibliography prepared by the Association of School Business Officials
(1968).

Although PPBS had been used earlier by the Defense Department, the
main impetus to serious consideration of PPBS as a methodology came in
a presidential directive in 1965 (Executive Office of the President 1965).
President Johnson directed that all federal agencies adopt the PPBS
approach used by the Department of Defense. Since then, the Office of
Education has been converting to PPBS. Attempts also have been made at
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viewing local educational expemlitures, aggregated at the national level,
in terms of PPBS (Hirsch 1965: .

Many state legislatures have made extensive efforts toward implement.
ing PPBS in the public schools. William Curtis, research project direc-
tor for the Association of School Business Officials, has stated that 80
per cent of the state legislatures have either mandated or considered the
introduction of PPBS into the schools (Education Recaps 1969). At
the forefront is California, which is in the second year of a long-range
program to bring about a statewide adoption of a PPB system for all
California school districts. Peat, Marwick, Mitchell, and Co. (1969),
which holds the California contract, has prepared the conceptual design
for PPBS in California and is attempting to incorporate the system in
some other states.

At the local level, a number of school districts have developed budf;et-
ing systems that they refer to as PPBS. In our view, it is still too early to
make judgments about these systems. Among the early users of the PPB
system were the school districts of Memphis, Tennessee (Stimbert 1965) ;
Philadelphia, Pennsylvania (Brown 1968) ; and Chicago, Illinois (Hill
1965). Others are Baltimore, Maryland (Furno 1967) ; St. Louis, Mis-
souri (Lawson 1968) ; Los Angeles, California (McMullen 1968) ; and

Dade County, Florida (Linton 1968).
Besides the Association of School Business Officials, other organiza-

tions have attempted to develop PPB systems. Foremost among these
is the Midwestern States Educational Information Project (1968).

Other attempts to de. lop PPB systems have been made by the state-
local finance project at George Washington University (1968) and by a
committee of the California Association of Public School Business Offi-

cials (Lindman Introduction 1968). Other excellent references in the

general area of PPBS ars made by Bradley (1968) and McCullough
(1966).

Many individuals also hare attempted to develop PPB systems or to
develop a backup program accounting system based on various premises.
Based on the premise that a multidimensional accounting system was
needed, Lindman (1968) and Hagen (1968) each developed a three-
dimensional budget format. Sherwood (1965) examined the cost 'impli-
cations of specific state requirements. Wickert (1968) developed a pro-
gram-budgeting system based on California statutory requirements. He
assumed that the mandatory and permissive regulations of the California
education code sufficiently defined the objectives of the .-,ystem and the
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nature of the programs. Fitzsimmons (1966) also attempted to develop
PPB systems for education.

Training materials have been developed for the PPBS Clinic of the
AASA National Academy for School Executives (Knezevich Systems,
Translating, and Meaning 1969).

Under the general area of applications, we would be remiss in not
mentioning two additional references. An excellent article by Aaron
Wildaysky (1966) should be required reading for anyone contemplat-
ing the use of systems approaches and particularly PPBS. Wildaysky
comments that program budgeting at the highest levels has become so
entangled in the structure of the political system that it has left pure effi-
ciency far behind. He notes that program budgeting is a system analytic
approach that is an integral part of system politics.

Another interesting and provocative paper was prepared by Marvin
Hoffenberg (1969), who considered the organizational implications of
introducing PPBS into education.
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Systems Analysis

Atechnique coming into greater use in education that might be con-
sidered part of the systems approach is systems analysis. We define

systems analysis as the set of activities or procedures that addresses itself
to the important issue of design. By design we mean the delineation of a
plan for using personnel, money, and materials to achieve a desired goal.

Identification of important issues and determination of needs are
critical functions of systems analysis. Since issues often can be presented
more effectively by an insightful analyst with pencil and paper than by
a complex computer model whose assumptions are totally or partially
hidden, systems analysis is primarily an art. Only when a final design is
presented do' the sophisticated mathematical techniques of operations
research come into consideration. In short, systems analysis does not rely
on the use of computers or applied mathematics or on the quantification
of all variables in a given situation; rather, it involves the application of
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the scientific method to complex problems, with emphasis on objectivity
and empirical or logical testing and retesting of hypotheses.

Instead of working in an area where the problem is already defined,
the systems analyst seeks to define the problem and to offer the decision
maker a range of alternative solutions representing different blends of
costs and benefits. Broadly speaking, therefore, any orderly, systematic
investigation designed to help a decision maker to identify a preferred
course of action from a set of possible alternatives might be termed a
systems analysis.

Systems analysis may rely heavily on other disciplines such as psy-
chology, sociology, and economics. Thus it might be considered as a
mechanism or framework for bringing these diverse disciplines to bear
on a particular problem in some rational and systematic manner with
the purpose of improving some effectiveness criterion. As Cleland and
King have written:

Systems analysis is a combination of a set of tools, philosophies and
techniques which is designed to facilitate choices between alternatives
itt s fashion which maximizes the effectiveness of resources available
la the organization. (1968, p. 6)

Although systems analysis per se might not be required in the solution
of all problems, its general underlying principle applies to all decision
making. Alain Enthoven, one of those primarily responsible for the intro-
duction of systems-analysis procedures to the Defense Department, de-
scribed the nature of systems analysis as follows:

What is systems analysis? ... I would describe the art ... as a reasoned
approach to problems of decision. Some have defined it as "quantitative
common senn." Alternatively, it is the application of methods of quan-
titative economic analysis and scientific method, in the broadest sense,
to the problems of choice. . . . It is a systematic attempt to provide
decision makers with a full, accurate and meaningful summary of the
information relevant to clearly defined issues and alternatives. (1966,
p. 161)

Unlike the ether quantitative techniques of the systems approach,
systems analysis generally concerns itself with long-range rather than
short-range implications. These long - range or extended- time - horizon
studies make it essential to consider all ot Aside forcespAitical, social,
and economicthat might affect the system.

A problem facing systems-analysis studies is that optimization in the
rigorous, mathematical sense is impossible because many variables are
nonquantifiable. Usually, therefore, not only one but a whole set of
feasible solutions useful in meeting the design criter; a must be proposed.

1
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Studies of the systems - analysis type also work with vague or ill-defined
measures to evaluate effectiveness. This latter aspect is probably the most
important reason why optimization in systems studies is impossible.

In summary, systems analysis has basically six characteristics that dis-
tinguish it from other techniques of the systems approach. These are
(1) a longer time horizon, (2) uncertainty of effectiveness measures,
(3) less rigorous mathematical formulations, (4) heavy emphasis on
interdisciplinary approaches, (5) a set of feasible solutions rather than
one optimum solution, and (6) inclusion of nonquantifiable variables.

Numerous systems-analysis studies* of the military have been com-
pleted. A bibliography of selected RAND Corporation (1967) publica-
tions concerning military systems-analysis is available. The bibliography
contains an index and the abstracts of about 260 unclassified publications
on various aspects of systems analysis. An excellent textbook on the use
of systems analysis in policy planning, with specific applications to the
defense area, was prepared by Quade and Boucher (1968).

Apart from the military, an example of the use of systems analysis is
the California Waste Management Study by Aero-Jet General Corpora-
tion (1965). In this report, systems analysis is suggested for use in
solving the overall problem of waste management in California.

The application of systems-analysis techniques to education is not a
recent development. A decade ago McKean and Kershaw, two RAND
economists, proposed using systems analysis for improving educational
systems. They wrote:

After having studied the educational process, the problems of measure-
ment, and the data that are becoming available, we conclude that it
will soon be feasible to make comparisons of this sort that can help
administrators and others choose improved educational systems. It
will be necessary first, however, for more work to be done toward esti-
mating the "input-output relationships" in educationthat is, the
relationships between school characteristics (and other inputs) and
the product& In this report, the kind of analysis that offers hope of
estimating the input-output relationships is described, and the sort
of formal comparison to which we refer is illustrated. (1959, p. iii)

A project applying systems analysis to the design of schools was com-
pleted by the System Development Corporation. The study attempted to
analyze and design new organizational patterns that enable school loys-

Unfortunately, the term "systems analysis" has sometimes been used to refer to
various other techniques of the systems approach. In many lists of references, studies
that inaccurately refer to these other techniques as systems analysis are cited under
the general heading of systems analysis. In this paper studies are cited where we
think they belongaccording to the actual techniques referred to, not their titles.
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terns to more readily adapt to new technology and methodologies (Egbert
and Cogswell 1963).

In another study, Levine (1969) performed a systems analysis that
related manpower needs at various educational levels to the overall
growth of an educational plant. In his analysis, such factors as the amount
of resources that can be devoted to building an educational plant are
considered to determine the most effective policy for providing the re-
quired manpower. The study sought to avoid a policy that would supply
more individuals than could be accommodated by the economy over a
reasonable period of time.

Some of the more recent applications of systems analysis to education
deal primarily with problems of improving the quality and the level of
education in underdeveloped countries. In these studies trade-offs be-
tween, various educational media and instructional systems are analyzed.
The General Learning Corporation (1968), for example, studied various
media costs under various instructional environments and recommended
possible ways of saving costs in media utilization, application of ,..uv
technology, and educational system organization. In a similar study, the
planning of education in Columbia was undertaken and possible alterna-
tive methods of raising the level and quality of education were studied
(Carpenter and Haggart 1967).

In some cases, conceptual models for system analytic studies have been
proposed for studying specific educational problems. Atkin (1968) has
proposed a model, based on a systems-analysis framework, for the evalua-
tion of instructional programs. A more quantitative approach to apply-
ing systems analysis to instructional evaluation was proposed by Mood
(1967).

Use of systems analysis in the evaluation and design of school districts
has been studied only recently. 11,-", Brunner, and Scheumr (1969)
have developed an evaluation design for the San Jose Unified School
District Compensatory Education Program. The use of systems analysis
for defining and evaluating alternatives in school districts has been
proposed by Barro (1968).

Finally, one of the most comprehensive sets of references on systems
analysis and planning in higher education was compiled by Hufner
(1968).
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Other System Analytic Techniques

EVERAL system analytic techniques useful in educational planning
are less well known than operations research, PPBS, and systems

analysis. Included in this group are simulations, operational gaming, the
Delphi technique, the program evaluation review technique (PERT), and
the critical path method (CPM).

SIMULATIONS

Since simulations are simply models built to fulfill one of the steps in
the systems approach, it may seem redundant to discuss them. However,
we feel such a discussion to be appropriate because of the large number
and variety of simulations that are relatively nonquantitative and there-
fore might not be considered models by the relatively unsophisticated
reader.

Basically, a simulation model is an attempt to simulate or portray a
situation in the real world. To the extent the model approximates the
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relevant characteristics of the real situation, the modeler is able to reach
tentative conclusions about the situation. Simulation as a form of model
building is worthwhile in education because social experimentation is
often virtually impossible.

Simulation models may be composed of sets of mathematical equations.
For example, many of the models required in employing operations-
research techniques are simulation models using mathematical expres-
sions. Simulation models need not be mathematical, however. Physical
simulation models, for example, could be used in the study of urban
redevelopment, where stages of the transformation of a city could be
displayed with the aid of a miniature mockup (Helmer and Rescher
1959) .

OPERATIONAL GAMING

One variation of simulations is operational gaming. In gaming, human
subjects simulate the roles of real-world decision makers in a laboratory
setting. Since education and particularly educational administration deal
with human interactions, this type of simulation is of special interest.
Goodman (1969) of the System Development Corporation is developing
a game dealing with educational planning and decision malting. The
game concerns a problem of school integration and is geared primarily
to the school board member as a participant. By allowing participants
to play roles as representatives of various community interest-groups,
the game enables them to better understand the political implications of
potential decisions.

Abt and his associates (1967) and Coleman and his colleagues (1966)
have developed several games that might be useful as models in systems
analyses. Another study used inputs provided by several rounds of 'expert
judgment as the basis for an educational-planning game. Although the
planning level related primarily to national policy decisions, the tech-
nique might be appropriate at the school district level as well (Adelson
et al. 1967).

Frequently, games have been developed primarily for student instruc-
tional purposes that might be equally useful as devices for simulating
educational-planning decisions. Several examples readily come to mind.
The Madison training materials developed by the University Council
for Educational Administration could conceivably be used in this way
(Gaynor 1969). Another example is the Simulated Evaluation Exercise
developed by the Center for the Study of Evaluation at UCLA (Alkin et
al. 1969). Finally, Robert Ohm's (1966) computer simulation model,
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developed primarily for instructing educational administrators, also
might have planning applications.

A technique closely related to model building, though not in itself a
form of it, is "scenario writing." Olaf Helmer describes it as follows:

Scenario writing involves a constructive use of imagination. It aims
at describing some aspect of the future; but instead of building up a
picture of unrestrained fiction, or even of constructing a utopian in-
vention which the author considers highly desirable, an operations-
analytical scenario starts with the present state of the world and shows
how, step by step, a future state might evolve in a plausible fashion
out of the present one..
The connection with model building is at least threefold. Firstly, the
process of writing a scenario may be looked upon as a primitive one-
man mode of simulation, inasmuch as the author forces himself to go
through the experiment examining in his mind a plausible develop-
mental change of events. Secondly, a useful heuristic device in setting
up a formal model concerning a future situation may consist in be-

rtting to write several scenarios, because these can be of great help
in discerning the decision relationships among the elements of the
situation and in eliminating negligible irrelevancies. Thirdly, once a
simulation model has been constructed ... the records of repeated
runs of the model constitute a systematic source of scenarios and thus
afford methodical sampling of future contingencies. (1965, pp. 9.10)

We know of no example of the use of this technique in educational
planning, but expect that it might be applicable.

DELPHI TECHNIQUE

The Delphi method has been increasingly used in systems studies for
obtaining certain kinds of data. Delphi is a procedure for structuring
judgments about future events that were elicited from experts (Helmer
and Reacher 1959). In the procedure, judgments are solicited through
a series of questionnaires, are combined, and then are fed back to the
participants along with addiiiJnal information obtained as a part of their
response. The participants remain anonymous.

Through the process it is hoped that assumptions and projections will
converge without the undue influence of more influential members. Hel-
mer, Hoffenberg, and Gordon (1963) reported the technique has been
used in about 50 studies at RAND and in the military and in industry.
They noted it had often been found to produce "convergent estimates
and rich content."

Two RAND researchers reporting on the results of the use of Delphi
noted that it produced convergence and that for material whose accuracy
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could be checked, group response improved in accuracy with iteration
(Helmer and Dalkey 1963).

In one large-scale experiment with several international panels of re-
spondents, the Delphi technique was used to arrive at long-range con-
tingency forecasts of the state of the world in twenty-five years (Gordon
and Helmer 1966).

The first application of the technique to education was in 1966 when
it was employed as a potential planning aid for educational policy mak-
ers. An impressive group of international participants from many disci-
plines selected the educational innovations they considered appropriate
for changing education. They received feedback on the amount of con-
sensus and dissensus and participated in succeeding rounds where they
were allowed to modify their views. The panel was then allowed to as-
sign budget allocations. This continued until some degree of convergence
was achieved (Adelson et al. 1967) .

The Delphi technique recently has been used in several states to elicit
"needs assessment" views from constituent groups as part of the Title
III evaluation. In addition, Hammond and Stufflebeara (1968) employed
the technique in working with vocational educators to determine the
most appropriate criteria for judging proposed program evaluations.

Researchers at the Center for the Study of Evaluation at UCLA are
studying the use of the Delphi technique as a planning device for ascer-
taining the objectives of an elementary school. This study is associated
with a larger project concerned with developing an elementary school
evaluation system (Alkin Framework 1969).

PERT AND CPM

Two other techniques that might be used for educational planning
purposes are the program evaluation review technique (PERT) and the
critical path method (CPM). PERT and CPM are two of the least mathe-
matical of all the systems techniques for educational planning.

PERT was developed for controlling the costs and schedules of the
Polaris missile and submarine system. At about the same time the Navy
was developing PERT, the Du Pont Company introduced CPM.

The use of PERT involves a number of steps, chief of which is the
development of a network, or graphic representation, that depicts the
individual tasks necessary for completing a project. The time required
to complete each activity in the project must be estimated, and the activi-
ties need to be sequenced in the network. Next, the critical path, the
sequence of connected activities that forms the longest path in duration
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through the network, must be determined. With PERT, managers can
plan the sequence of events necessary for completing the project in the
most efficient way possible.

PERT also provides a planning device to monitor and evaluate the
process. One of the primary functions of PERT is to determine the prob-
ability of meeting specified deadlines. It idoiltifies the activities that are
most likely to be bottlenecks and that must receive the greatest atten-
tion if the process is to remain on schedule. Also, PERT is capable of
evaluating the effect of a contemplated shift of resources from less criti-
cal activities to activities identified as probable bottlenecks.

Although CPM and PERT are alike because they both are essentially
network types of analysis, CPM originally differed from PERT by in-
cluding cost factors as well as time and by employing some mathemati-
cal procedures for finding lowest cost. Now, however, aspects of cost are
also being related to and used in PERT.

The leading advocate of the application of PERT to education is Des.
mond Cook at Ohio State University. A monograph prepared by Cook
(1966) describes the technique and its pertinent applications to edu-
cation.

Onn of the earliest educational applications we are aware of is described
in a 1963 doctoral dissertation (Benson) . It delineated a complete pro-
gram for using PERT in planning and opening a new junior college. Gold
(1968) reports the technique has been used in scheduling the construc-
tion of at least three other junior colleges. PERT also was reported to be
of use in coordinating the activities related to the expansion of staff,
curriculum, and buildings at Cuyahoga Community College (Cook 1966) .

Kapfer (1968) has developed an institutional strategy based on PERT
that is intended to assist teachers in establishing and following through
on a sequence of activities leading to greater individualization of instruc-
tion.

There are undoubtedly many other applications of PERT to educa-
tion. Its greatest impact apparently has been in the management of edu-
cational research and evaluation studies (Case 1969). Many federal agen-
cies, for example, are encouraging recipic--ts of large research grants to
apply PERT to their activities.

We expect that the trend toward increasing use of PERT will continue,
although we would caution against its use simply to accommodate a cur-
rent fad. In many projects that are relatively small and do not have def-
inite starting and ending points, the use of PERT may be unwarranted
and lead to unnecessary costs.
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Limitations

HERE are two general limitations governing the use of systems tech-
.1. niques. First, a systems study does not make decisions, nor is it capa-

Me of doing so. And second, a 'systems study is only as good as the data it
uses.

Systems approaches are, at best, simply aids in quantifying the meas-
urable aspects of a problem in order to delimit the alternatives. Fisher
described this overall limitation on systems studies as follows:

In practically no case should it be assumed that the results of systems
.. [studies) ... will make the decision. The really interesting prob.

lems are just too difficult, and there are too many intangible (e.g.,
political, psychological, and sociological) considerations that cannot
be taken into account in the analytical process, especially in a quanti-
tative sense. (1965. p. 59)

Most of the difficulties associated with the use of systems approaches
involve the adequacy of the data used. It is important that the systems
researcher understand the nature of the data so that he can know to what
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extent the results obtained from them might be taken seriously. The
most exotic computer model cannot produce meaningful results if the
data on which they are based are untenable. "GIGO," the motto of
computer programmers, accents this point "Garbage In, Garbage Out."

In the succeeding paragraphs, we will discuss several dimensions of
the problem of basing systems studies on adequate data. These six di-
mensions will be classified as: (1) problems of infancy, (2) problems of
judgment, (3) problems of measuring objectives, (4) problems of pre-
dicting the future, (5) problems of incomplete inquiry, and (6) problems
of handling data.

PROBLEMS OF INFANCY

Applications of systems techniques to educatioi are in the infancy
stage. It is thus understandable that analyses frequently are performed
that are unsophisticated and show great naivete. For example, the diffi-
culties of defining effectiveness in education often lead systems research-
ers to approach their analysis from the cost side. The decision rule they
employ might be stated as follows: "Assume equal outcomes from omen
of the alternatives and select the alternative that is of least cost." Skepti-
cal educators, of course, treat these conclusions with disdain.

However, we must be patient with the progress of infants, since they
must learn to crawl before they can run. We need only to remember how
long it has taken to get reasonable results in other fields to recognize
that progress will take a similar length of time in education. After many
years of attempting to apply systems techniques to the military, one
RAND scientist observed:

Though analysis is a powerful tool, specific analyses vary greatly in
quality. Some are little more than trash. But we need to uiscriminate,
rather than to reject analysis in toto. At the present time there is some
risk that we will do the latter. In an address some years ago Secretary
Enthoven observed: "My general impression is that the art of systems
analysis is about the same stage now as medicine during the latter
half of the 19th century; that is, it has just reached the point at which
it can do more good than harm." That was a frank and realistic, if
somewhat pessimistic, assessment of the state of the art. Scientifically
speaking, there are numerous blind spots in medicine. Yet, most of us
ultimately are inclined to accept the doctor's diagnosis if not his
advice. Quite plainly at the present time Congress and the public are
having second thoughts regarding how much trust to put in systems
analysis. No doubt it is necessary to develop a greater ability to dis-
criminate. Nonetheless, I suggest that policy will benefit substantially
from the analysts' diagnoses. (U.S. Senate Subcommittee on National
Security and International Operations 1968)



228 SYSTEMS APPROACHES

Thus it was not at all disturbing and perhaps even a little flattering
when Alice Rivlin, reminding us of the great progress we have made in
education in a very short time, said:

After two years of applying PPBS to educational programs at HEW,
I can report that we have only systematized our ignorance. We have a
much clearer idea than we did before of just what it is we don't know
and what we need to know. (1968)

PROBLEMS OF JUDGMENT

It is important to recognize that a systems study deals with the analy-
sis of choices so as to recommend or suggest policies, whereas scientific
research has as its goals understanding and prediction. Systems
approaches, therefore, do not maintain the standard of scientific re-
search. In using them, the analyst is sometimes forced by the nature or
urgency of a problem to substitute intuition or hunches for verifiable
knowledge. Human judgment is used in designing the analyses, and
judgment and hunches permeate all analyses.

However, in spite of the "softness" of systems techniques, educational
decisions must be made and are being made. The techniques offer both
a rational approach to providing information for decision making and
"a scientific method free of the human attributes of preconceived ideas
and partisan bins" (Quade 1965).

PROBLEMS OF MEASURING OBJECTIVES

Quade has said, "In military comparisons, measures of effectiveness
are at best reasonably satisfactory approximations for indicating the
attainment of such vaguely defined objectives as deterrence or victory.
Sometimes the best that can be don," is to find measures that point in the
right direction" (Quade and Bouiner 1968, p. 24). Without question, the
same is true in education.

Greater precision is needed in the specification of objectives and ire
the determination of performance indicators that measure those objec-
tives. Not all areas generally considered as the outputs and functions of
the school are at this time measurable. These facts, however, should not
cause educators to dismiss blatantly all attempts at measuring the out-
puts of systems and to speak hazily of "the moral and aesthetic realms of
education." There are other systems existent whose outputs are as diffi-
cult to measure as education. Pointing in the right direction is at least a
reasonable first step.
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PROBLEMS OF PREDICTING THE FUTURE

Most attempts at developing models for use in systems studies rely on
data of past occurrences. We do not mean to be critical of these studies,
for such data are a reasonable starting point. But it should be clearly
understood that the models will, be valid only if the .elationships between
input and output are the same in the future as in the pastthat is, if the
future can be adequately predicted from the past. Clearly, there is no
satisfactory way to determine future events.

Work under way at several institutions might provide some more ade-
quate means of forecasting the future and of including such forecasts in
the models generated for systems study. The Institute for the Study of
the Future in Danbury, Connecticut, and the Educational Policy Re-
search Centers at Syracuse University and at the Stanford Research Insti-
tute are all considering ways of forecasting the future. The results of their
work may he useful in improving the validity of educational models.
Perhaps further refinements of such procedures as the Delphi method
and gaming will ultimately provide better estimates of the future impact
of alternatives.

PROBLEMS OF INCOMPLETE INQUIRY

The costs of time and money place sharp limits on how far an inquiry
can be carried. Choices that at one time were correct may become outdated
and goals originally established may become antiquated. Moreover, even
without limitations of time and money, it mr y be impossible in an analy-
sis to treat all the potentially relevant considerations.

In thinking of an educational system, irrespective of the number of
variables that might actually be included, one can always imagine vari-
ous political, sociological, and psychological factors that might not have
been considered. Although the analyst might attempt to apply his own
judgment and intuition to some of these variables so as to include them
in the study, it is always necessary to recognize that the decision maker
will rightly insist on applying his own judgment as well. Therefore, instead
of considering all the data, a systems study can only attempt to indicate
soul:, potential decisions on the basis of the more easily quantified data.
In doing so, it frees the decision maker to devote his time to the more
complex and less quantifiable questicos.

PROBLEMS OF HANDLING DATA

Since systems approaches involve the gathering and consideration of



230 SYSTEMS APPROACHES

such a broad range of information, another problem has to do with the
handling and use of data. As data increase, so does the possibility that
errors will be made in processing and interpreting the data. We wish only
to emphasize that care should be taken to insure the data's accuracy. Ob-
viously, it would be foolish to conclude that decisions are best made with
no information at all.
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Speculations

NEW computer capabilities and the growing number of qualified
personnel are major reasons why the wie of systems approaches in

education should increase i« the years ahead. Systems approaches will be
applied increasingly to a wide variety of routino problems in the local
schools. With continued educational research and development, they will
also be applied to more difficult educational problems.

INCREASED USE

The number of direct applications of systems procedures to school
district planning problems should increase enormously in the coming
years. The efforts of large corporations, universities, regional educa-
tional laboratories, research and development centers, and systems
research divisions in many of our large school districts should insure
a steady increase in systems research applications to educational plan-
ning.
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Advances in mathematical programming, decision theory, simulation,
etc., will continue and will exploit the growing hardware and software
capabilities of computers. Two RAND scientists have stated:

New areas will be opened up to management science, especially those
dealing with social and public issues and programs. These challenges
will add to the breadth of training required of management scientists,
not only in the new fields of application, but also in nuw approaches
to problem-solving. Social welfare functions, social costs, and the so-
caikd externalities of private activity will have to be increasingly con-
sidered in building new models, in data collection and in analysis.
(Denardo and Geisler 1967, p. 9)

From this and similar statements in the literature, we conclude that
the merging of sociological and psychological research methodologies
with systems research seems to be assured. Present neglect of these varia-
bles in most systems models constitutes one of their severest limitations.

More and more educators are being trained in the use of systems
approaches. According to one educator, "School administrators in late
1967 were on the threshold of awareness of concepts, vehicles and pro-
cedures related to the systems approach (Knezevich Systems 1969). This
awareness has resulted largely from increased emphasis on programs for
training educational planners in the use of operations research, systems
analysis, and PPBS.

Training in the use of systems techniques seems to be occurring on at
least four levels. First, graduate schools of education are beginning to
offer courses in these management-science areas either by themselves or
in conjunction with schools of business administration. Secot,d. many re-
gional laboratories and research and development centers are conduct-
ing research on the use of these techniques in educational planning and in
the schools. Third, private corporations such as the System Development
Corporation are beginning to form professional groups of management
scientists specifically concerned with educational planning.

Finally, large inservice programs, specifically designed for training
school administrators in the use of modern management techniques, are
being instituted in many states. An example of this is California's Opera-
tion PEP, an inservice program for preparing educational planners. The
philosophy behind the new PEP program basically summarizes the ra-
tionales behind all the current efforts to apply systems technique.: to the
schools.

Further information about the use of these techniques is being commu-
nicated to educators through professional journals in the fields of edu-
cation, business administration, and economics. Increasing numbers of
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articles in these journals have reported on actual research into the appli-
cations of systems approaches to school district problems. In addition,
books have recently been published and many are about to be published
that summarize for the practicing school administrator what has been
accomplished by the use of these techniques in educational planning
(Pfeiffer 1968).

AREAS OF APPLICATION

There are at least two areas in education where increased applications
of systems approaches should become evident in the years ahead. First,
we have already begun to witness the application of operations-research
models to some of the "micro" problems in educationthose related to
the business functions of schools, supply questions, and various subop-
timization problems. An increasing array of educational problems will be
recognized for which operations-research techniques might provide
solutions.

The second and ultimately the most valuable application of systems
techniques to education will be their use in selecting among alternative
processes for achieving specified educational objectives. In the past,
several impediments have hindered systems applications of this type.
These are (1) the lack of specificity in the designation of educational out-
comes and the lack of adequate measures of these outcome dimensions
(objectives) ; (2) the failure to specify financial costs by educational pro-
gram (cost) ; and (3) the lack of sufficient research into the nature of
the interrelationships among inputs, process characteristics, and outputs.
Recently, however, encouraging signs have pointed to the possibility of
solving these problems.

First, progress is being made in specifying educational objectives and
in developing measures of these objectives.

For some time it has been widely recognized that the statements of
objectives formulated by school districts are so ambiguous as to be
nearly worthless for the purpose of quantitative optimization studies. The
specification of objectives for classrooms or for specific instructional
programs often are no much better. Although for years attempts have
been made to specify behavioral objectives for specific instructional pro-
grams, most attempts have been specifically single-purpose in construc-
tion. In many such instances the objectives have lacked clarity and in
practically all instances no attempt was made to disseminate these stated
objectives to other segments of the educational community.

The Center for the Study of Evaluation at UCLA recently has begun
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a major project that offers promise of providing considerable assistance
in this area. The center has established an Instructional Objectives Ex-
change whereby statements of objectives and related test items are being
collected from various school districts and other educational agencies.
In addition, the center is attempting to develop comprehensive pools of
these objectives and test items in several specific subject fields (Allcin
Framework 1969).

With respect to the specitcation of financial costs by program, there
are also encouraging first steps. The development and planned introduc-
tion of related accounting systems in some states were noted in an earlier
section. These systems include the necessity for specifying programs.

Finally, we feel that the stock of educational research knowledge has
been increasing at a significant rate. The associated needs for quantitative
specification of problems and for developing mathematical formulations
that describe the relationships among variables are being met more
easily because of the number of research studies presently taking place.
Project TALENT, the Coleman study, and other studies that have used
the Coleman data certainly form the groundwork for any discussion of
attempts to establish a secure data base for optimization studies in edu-
cation. In addition, a vast array of other studies are under way, includ-
ing those at USOE's National Center for Educational Statistics and at the
Educational Testing Service under the direction of Scarvia Anderson.

Hopefully, the progress being made in each of these areas will lead
very soon to an in'rease in the amount of data available and in the num-
ber of educational-decision situations that are subjected to analyses
through the use of system analytic techniques.

THE SYSTEMS RESEARCHER IN SCHOOL DISTRICTS

Most likely, as experience grows in the use of systems approaches,
many school districts will hire systems researchers to conduct analyses.
Educational management consultant firms, composed mainly of mathe-
maticians, economists, and physical scientists, will be formed to aid
school district planners. One RAND scientist, in discussing the use of
management consultant firms in other areas of the economy, stated:

Bringing diverse skills and ingenious new analytical techniques to
bear on your problems, the new kinds of management consultant firms
are still constrained to understand the problem and to define objec-
tives, to search diligently for all available dale, to make searching
tests of their assumptions, and to weigh carefully the criteria with
which they must evaluate their conclusions and recommendations.
(Collbohm 1957, p. 6).
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We anticipate that school districts will devote increasing attention
to developing inhouse systems-research capabilities. Research depart-
ments of school districts typically have bee: composed of individuals
trained in educational and psychological research. Often the directors of
research in school districts have been frustrated by the routine demands
of administrators who have seen little value in pure or applied research
activities per se. This gap between the decision-oriented administrators
and the researchers, who are unwilling to be satisfied with anything less
than experimental conditions, has failed to aid in bringing about educa-
tional change.

New educational training programs that emphasize systems approaches
should provide capable staff for school districts. In addition, we would
envisage cooperation between school district researchers and private
consultants. For example, after the system-design and problem-defini-
don phases are completed by the district, outside consultants might be
brought in to help build the necessary models.
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Introduction

SCIENTIFIC and technological innovations, implemented at an accelera-
ting rate during the past fifteen years, have been a key factor in the

rapid transition to a knowledge-based society. Many of these new tools
and approaches have created opportunities for such organizations as
schools to increase their managerial effectiveness. The means now exist,
for instance, to improve the flexibility of the mire educational process.
Activities within the school now amenable to improvement through these
iew tools include curriculum and content, organization and scheduling
of instruction, school design, and school management.

Accompanying these opportunities are growing complexities plus in-
creasing risks and costs. For example, choosing the right management.
information-system (MIS) option from among a growing spectrum of
alternatives is an increasingly complex and critical decision. Conse-
quently, managers face a critical need to rethink their individual roles
and to help reshape the goals and objectives of their organizations. This
is especially true for educational managers, for, as John Diebold has said,

4 / 247
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"Technology changes the need for education, develops from education
and can save [or at least aid] education" (1969) .

The impact of technology on education is nowhere better characterized
than in the area c. f computers. A wide variety of new computer aids not
only enable the educational manager to do the same job faster, but, more
importantly, enable him to do different jobs while also stimulating his
thought process.

Computers will place new requirements on what is taught and on how
the educational system is managed. Some experts have predicted that by
the mid-1970s 75 per cent of all students graduating from college
will need a working knowledge of computers to get a good job
("How Computers Are Changing Your Life" 1969). The implications
of the growing technology for the educational administrator are clear
he will be faced with increasingly complex decisions related to the raising
and reallocating of funds and other scarce resources to obtain the com-
puter aids necessary for assisting learners, instructors, and adminis-
trators. In short, computer aids will be competing for a significant por-
tion of the limited schoo. Judge.

The identification of educational goals to match the new means that
technology provides is one of the greatest problems of our time. Its
solution can be one of the most exciting and important areas of human
activity, and the time for that task is now. The task is especially difficult
because it must be accomplished against a background of population ex-
plosions, social crises, and scarce resources. Furthermore, since the
management of our individual minds, families, businesses, and institu-
tions depends, in large degree, on the quality and relevance of education,
the task poses an urgent challenge to educational managers.

Computer-based tools are potentially useful aids for the educational
decision maker as he strives to solve important problems. However, if
the tools are placed in the wrong hands, authority assumed from the con-
trol of information could threaten the very purpose of the educational
systemat the very least, it would complicate the management of its
renewal. Kalish has stated:

The wrong people do- the work and the research, which is often of
questionable quality and usefulness. It would be nice if someone found
the time and the courage to study the studiers, to analyze the analysts,
to measure the measurers, and to make some strong recommendations
about the recommenders.

The computer, with its ability to arrange, disarrange, and rearrange
millions of pieces of information simultaneously, tends to give its
operators a feeling that the solution to any problem in the world lurks
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somewhere in the circuitry.... PPBS [planning-programming-budget-
ing system] with its hierarchy of goals and values, its guesses about
what will happen five years from now, its assumption that all phenom-
ena can be reduced to numbers and that all numbers can be arranged
in systems is something that flusters the Assistant Secretaries [i.e.
managers] and thereby makes consultants rich. (1969)

Looking toward the future use of computer-based management infor-
mation systems in education, Frederick R. Kappel indicated a sensitive
awareness of some of these pitfalls when he said, "Of all the tools man-
kind has ever had, this is the one that most preemptorially requires us to
use our heads" (in Withington 1966).

The purpose of this paper is to contribute a better understanding of
computer-based management information systems and their implications
an understanding needed by the educational manager because he is
or soon will be renting, leasing, or buying aystents for his school. In the
following chapter, I discuss the key terms and concepts concerning man-
agement information systems. In chapter 32, I review the landmark de-
velopments, cited in the literature, relating to the evolution of informa-
tion and educational technology. Current applications of this technology
primarily to the management of elementary and secondary school
systemsand key limitations and gaps affecting its use are discussed in
chapter 33. In the final chapter, I project into the next five years the
growing impact of computer-based management information systems
on education.
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Definition of Concepts

MUCH of the semantic confusion surrounding the term management
information systems (MIS) stems from the "partial" definitions

of such systems prevalent in the literature. Most definitions reflect the
bias of the author's discipline -Jr experience. For example, the software
specialist may define MIS in terms of a general data-handling support
program, i.e., data-management systems (Gosden 1969). Similarly, the
operations researcher tends to define MIS in terms of selected analytical
tools (Hertz 1969) . On the other hand, the management consultant with
experience in manufacturing will tend to define a "total" management
information system in terms of the information-support activities carried
out by lower-level managers concerned with only one area of the business
"system" (Brooker 1965) . Furthermore, some managers tend to think
exclusively in terms of paper work and people-to-people system networks,
repressing the fact that the computer is rapidly becoming an integral part
of the manager's information system.

These viewpointsand othersincompletely characterize the elements
of management information systems. In this chapter I hope to identify

250
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some of the major biases and to provide a more balanced and integrated
perspective for viewing management information systems.

KEY CONCEPTS

Eight concepts have been selected for discussion at this point because
they will be used frequently throughout the paper:

system
management system
decision-making process (system)
management information
information system
educational system
educational management information system
computer-based educational management information system

Other :ems of more limited usage will be defined later where appropriate.

SYSTEM

The word system has been used and abused to the point where it may
have become the most prized cliche of the atomic/computer age. More
than a dictionary definition is clearly needed to place the term in a
useful context for the educational manager. Oettinger agrees with my
comment when he notes:

To some extent speaking of systems is little more than appealing to a
fashionable metaphor for the sake of snowing someone. Even then, this
fad is not without merit as an antidote to that other pseudo-scientific
fad, the precise and exhaustive analysis of an insignificant isolated
effect under artificial conditions. Thinking "systems" at least reminds
one that everything is related zo everything else. Although necessary in
practice, ignoring any one of thsse relations can be perilous; thinking
"systems" alerts us to this peril. (1969)

Drucker (1959), emphasizing the information-flow and decision-
making aspects of an r:ganization, defines the organization as a system.
The organization, whether an army or a business, is above all else, accord-
ing to Drucker, an information and decision system. Information, ideas,
and questions flow not only to and from the outside environment but
to ancl from the people within. Furthermore the information not only
has to be perceived and transmitted, but the relevant has to be separated

One definition of system, according to Webster, is "an assemblage of objects
united by some form of regular interaction or interdependence; an organic or or-
ganized whole: as the solar system, a new telegrap:y system."
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from the merely interesting. Then somebody has to make a decision,
which in turn must be communicated to the places it is to become effec-
tive. Information and decision systems are around us everywhere; every
living being is one and so is every machine. But of all these, the organi-
zation, which contains different types of both men and machines, is prob-
ably the most complex.

Barnard (1954) defines system as the consciously coordinated activi-
ties or forces of two or more persons. This definition avoids imputing
to employees common motives and acceptance of common goalsa
fallacious assumption commonly made by systems analysts. Coordination
does not require agreement or personal involvement with organizational
ends, only some incentive to conform as a means of control.

The business activities of an educational organization,* a major topic
of this paper, can be defined as a system of interrelated parts working
together to accomplish a number of goals, both those of the organization
and of its individual members.

MANAGEMENT SYSTEM

The various definitions of management provided by many organiza-
tional theory experts are reminiscent of the story of seven blind men who
were asked to describe an elephant. Each described only that part closest
to him, e.g., the trunk, the tail, a leg. None realized he lacked the per-
spective necessary to describe the complete animal. Similarly, a jungle of
theory and semantics confuses the meaning of the term management.

The behavioralists, born of the Hawthorne experiments (Roethlisberger
1968) and of awakened interest in human relations drsing the 1930s and
1940s, pee management as a complex of interpersonal relationships and
management theory as based on the tenets of the new and still not fully
developed science of psychology. Others see management theory simply
as a manifestation of the institutional and cultural aspects of sociology.
Still others, regarding decision making as the central core of manage-
ment, branch out in all directions from this core to encompass every-
thing in organizational life. Many mathematicians think of management
primarily as an exercise in logical relationships that can be expressed in
symbols and the omnipresent and ever-related model.

But the entanglement of definitions reaches its ultimate when manage-
ment is regarded as a number of systems and subsystems. The researcher
using this framework understandably tends to be dissatisfied until he has

The books by Carver and Sergiovanni (1969), Conant (1959), and Sexton
(1967) clarify the unique characteristics of school organizations.
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encompassed the entire physical and cultural universe within a manage-
ment system (Koontz 1961).

Much of this type of confusion can be minimized, if not eliminated,
and a balanced perspective achieved by:

1. Developing a sr- int point of view, which includes being sensi-
tive to but not blinded by the insights provided by the various
disciplines

2. Focusing on critical business (administrative) decisions and
decision makers and on those subsystems within organizations
that acquire, process, or produce information affecting these
decisions and decision makers

3. Viewing management in the context of an interrelated, multi-
level decision-making process

Management (or administration) is thus viewed as the process of con-
verting information into action. This process, in turn, is equivalent to
a dynamic decision-making process (Barnard 1954) or system. that cuts
across formal organizational structures and that involves other organiza-
tions in the man- and/or machine-aided acquisition, processing, and use
of informationthe lifeblood of the processas the basis for making
various decisions (McCatruny 1947, Newman 1964, and Simon 1960).

DECISION- MAKING PROCESS (SYSTEM)

To more clearly understand the natere of the decision- nk.king process,
it is useful to identify the levels of management activity, the character-
istics of the kind of dec'sions made at each level, and the basic sequence
of activities within each level.

The decision-making process can be viewed as a three-level, hierar-
chically structured process as shown in figure 1. These three primary
hierarchical levels correspond to those discussed by Anthony in his au-
thoritative work, Planning and Control Systems: Framework for Analysis
(1965). The Anthony framework, which removes some of the semantic
smoke surrounding the relationship between management and decision
making, defines three major decision levels:

1. Strategic planning: the process of deciding on objectives of the
organization, on changes in these objectives, on resources used to
obtain these objectives, and on the policies that are to govern the
acquisition, use, and disposition of these resources. In the educa-
tional system, this means policy planning primarily at the state
department of education and board of education levels.

2. Management control: the process by which managers assure that



St
at

e 
D

ep
ar

tm
en

ts
of

 E
du

ca
tio

n
B

oa
rd

s 
of

 E
du

ca
tio

n,
:1

 S
up

er
in

te
nd

en
ts

Su
pe

ri
nt

en
de

nt
s 

&
A

dm
in

is
tr

at
or

s

A
dm

in
is

tr
Su

pp
or

t
T

ea
ch

ei

T
ra

ns
ac

tio

In
fo

rm
at

io
n

R
eq

ue
st

s

FI
G

U
R

E
 1

M
A

N
A

G
E

M
E

N
T

 Y
L

E
V

E
L

S 
A

N
D

 I
N

FO
R

M
A

T
IO

N
 F

L
O

W

Sp
ec

ia
l

R
eq

ue
st

s

1
Po

lic
y

M
an

ag
em

en
t

...
...

..-
0.

 S
up

po
rt

 f
or

In
fo

rm
at

io
n

D
ec

is
io

ns
(P

la
nn

in
g)

O
pe

ra
tin

g
M

an
ag

em
en

t I
nf

or
m

at
io

n
(C

on
tr

ol
)

4.
 D

em
an

d 
R

ep
or

ts

/4
t

4 
4\

St
ra

te
gi

c
Pl

an
ni

ng

M
an

ag
em

en
t

C
on

tr
ol

tir
e

& a

= ? tt

.9
.

.6
 4

3

1 
i" 8. . u ea

a 
.

'4
 .7

.-

E
 g

.
-a

t. 2 
'e

l
11

.4
4 

d

g ..= Fo
.

a 
s

m
 E

r.

so .a rg 1 
1

ai
d

be . = t

ko . . ai S
.

01

!
ns

pe
ra

tio
na

l
C

on
tr

ol

So
ur

ce
.: 

H
ea

d 
(1

96
7)

ci
ie

du
le

d
R

ep
or

ts



Definition of Concepts 255

the resources are obtained and used effectively and efficiently in
the accomplishment of the organization's objectives. In the educa-
tional system, this is carried out by superintendents, assistant super-
intendents, and principals.

3. Operational control: the process of assuring that specific tasks are
carried out effectively and efficiently. In the educational system, this
type of activity is conducted primarily by teachers in the class-
room or within specialized administrative support operations, for
example, by personnel responsible for daily plant maintenance and
for financial and transportation operations.

The semantic smoke can be cleared even further by distinguishing
among the characteristics of the decisions made at each level. These char-
acteristics are categorized by four authors in terms of structurability
(Simon 1960), critical aspects (Drucker 1954), and dichotomies ( Dear-
den and McFarlen 1966) . Figure 2 compares the classification schemes of
these authors, thus synthesizing the decision characteristics they describe.

From the figure we see that structured or, at least, structurable activi-
ties (Simon) have the following characteristics: They exhibit a low de-
gree of futurity, have less impact on the organization, include fewer
qualitative factors, and are less unique and more frequent in occurrence
(Drucker) ; also, they are equivalent to that type of business information
characterized in terms of action-orientation, recurrence, formatibility,
internal data acquisition, and reliance on historical data (Bearden and
McFarlen).

As figure 2 shows, the more structurable decision-related activities
exist at the operational control level. Thus it is easy to understand why
the operational control level was the first managerial level to identify in-
formation requirements and to receive computer assistance. Conversely,
it is also easy to see why it has been extremely difficult to define informa-
tion requirements and to devise useful computer applications to serve the
interests of higher-level management.

Within and between each management level a basic sequence of cyclical
and interactive steps continually takes place. Various management groups
at each level are continually involved in such activities asproblem formu-
lation; structuring and deciding among alternatives; developing and
implementing policies, plans, and directives; and monitoring and evalu-
ating the implementation of activities. Viewed this way, the decision-
making process has a broad scope that includes more than the mere
evaluation of alternatives. (Evaluation seems to be the exclusive focus
of many of the economists and operations researchers who advocate
more rationality in decision making.)
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A clearer definition of the decision-making process can now be stated:
a cyclical and interactive sequence of steps continually taking place
within and between management levels so as to make and implement
decisions.

MANAGEMENT INFORMATION

Management information can be defined as raw, uninterpreted state-
ments of fact that, when interpreted by managers at various levels, have
relevance and value to both the individual and the collective planning
and control (or decision-making) process. Data relate to information,
which in turn relates to knowledge, which in turn relates to political and
managerial power (Hertz 1969 and Sage 1968) and to the reed to control
it judiciously (Bell 1969 and McFarland 1965) " in satisfying both the
objectives of the organization in which it is embedded and the needs of
society as a whole. To the extent that organizational goals and objectives
are understood by management, the data can be more easily interpreted
to determine their net worth, after considering the cost of collecting and
maintaining the data.

A major pitfall can plague the evolution of computer-based educational
management information systems. The problem is that managers may
not define their goals and objectives in terms substantive enough that
computer support professionals can assist in deciding what data to col-
lect and maintain. The result is a wasteful misuse of unnecessary com-
puter equipment and programs, unjustified reporting systems, inefficiently
structured data bases, and inadequate and overly detailed management
reports.

INFORMATION t."(STEM

In an educational system, then, an information system can be defined
as a network of communication channels (voice, digital, etc.) that ac-
quires, processes, stores, retrieves, and redistributesi.e., managesdata
used in managing the "educationai plant" and in supporting the individ-
ual and collective decision-making process.

In short, an information system is a system for redistributing knowl-
edge and power. This fact should be in every manager's mind as he con-
templates introducing computer aids into his arganization (Weiner 1954

* McFarland discusses the unintended redistribution of power within the organiza-
tion. Bell describes the need to make more rational decisions in a politically sensitive
situation.
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and 1964) . %ck of attention to this fact has caused many unintended and
disastrous losses of time and dollars.

EDUCATIONAL SYSTEM

Education and learning occur continually at many Awes throughout
our lives. The introduction of information systems will increasingly
blur the distinctions between the formal system and the informal settings
where education occurs (Drucker 1968) . More learning will take place
outside the traditional school setting--e.g., in the home, in the learning
center, end on the job (MeLuhan).

The focus of this paper will be restricted to the formal educational sys-
tem, defined as the combination of facilities and organizational arrange-
ments commonly referred to as the secondary and elementary school sys-
tem (Oetinger 1969) . Although this system exhibits social and bureau.
eratic characteristics common to other business and institutional systems,
it differs markedly from them in a number of ways, making it a difficult
system to characterize and analyze. Three reasons for the uniqueness of
the educational system are:

1. Its goals and objectives are multiple, ill-defined, and unagreed
upon.

2. The public-policy decision-making process involves numerous
organizational entities (Oettinger) .

3. Its productsthe value added to its raw materials, i.e., stu-
dents, as they pass through the K-12 time-phased system
are extremely difficult to measure substantively and to evaluate,
in contrast to industrial products or institutional services, which
are much more easily quantified.

As educational administrators, systems analysts, and business con-
tractors plan the introduction of computer-based management informa-
tion systems, they should contemplate the implications of the system's
unique complexities and the increased blurring of boundaries between
the formal and informal educational settings.

EDUCATIONAL MANAGEMENT INFORMATION SYSTEM

Educational management information systems (MIS) can now be
defined by integrating the concepts previously discussed. An educational
MIS acquires data from the educational system and the society, and
manages these data in such a way as to make them useful. That is, it
converts the data into information of use to managers at different levels,

6
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places, and times in the decision-making process. An oversimplified view
of an educational MIS is presented in figure 3. Note that the data and
information come from various informal channels within the organiza-
tion, not necessarily from a computer. The MIS in the diagram assists
the manager in collecting facts about various subsystems, e.g., the fi-
nancial subsystem. These facts in turn assist him individually (and collec-
tively with other mangers) to arrive at, the decisions pertinent to his
responsibilities within a particular hierarchical level, e.g., business func-
tions at the management control level as in the illustration.

COMPUTER-BASED EDUCATIONAL MANAGEMENT INFORMATION SYSTEM

In this paper, the terms educational management information system
and computer-based educational management information system are
used interchangeably. The computer-based MIS differs from the noncom-
puter-based MIS in that additional input/output devices (e.g., peripherals
such as data phones or display consoles) have been added to the normal
peripherals (such as the in/out box and telephone). Although these com-
puter devices may connect the educational manager to additional data,
they may or may not connect him to additional sources of information.
(Additional sources may provide the same information or additional but
not relevant data.) Some of the major input/output peripherals made
possible by information and educational technology are portrayed in
figure 4. Their potential impact on computer-based management infor-
mation systems of the future is demonstrated in figure 5.

Focus OF SUBSEQUENT SECTIONS

To place the evolutionary growth of educational management infor-
mation systems in perspective, it will be necessary to refer to a broad
range of topics. Much of the discussion, therefore, will be relevant to any
management level (such as operational control) ; application (such as
payrol) ; operational area (such as business) ; specific management
function (such as control) ; and type of computer-based support system*
(such as a management information system).

However, primary emphasis will be placed on: decision-making ac-
tivities of primary concern to the superintendent; business-oriented
applications; major management functions (such as planning and con-

These systems are properly called support systems because they are designed
to assist different types or levels of management in the acquisition, processing, and
use of data. For example, students are supported by computer-aided instruction
(CAI) systems; teachers by instructional management systems (IMS) ; and edu-
cational managers by management information systems (MIS).
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trol) ; management information systems in contrast to instructional man-
agement systems and computer-aided instruction systems; and informa-
tion technology in contrast to educational technology..

FIGURE 4

CLASSIFICATION OF INPUT/OUTPUT EQUIPMENT

INPUT-OUTPUT

INPUT

Frommen From machines
Light pen Computer internal memory
Key set Computer buffer memory
Dial Character reader
Typewriter Paper-tape reader
Switches Punched card reader
Voice Magnetic card
Physiological Magnetic tape
Pictorial Disk file
Touch tone Magnetic. drum

Analog-to-digital converter

SOURCE: Parkhill (1966)

is

OUTPUT

To mac lines
Computer internal memory
Computer buffer memory
Card punch
Paper-tape punch
Magnetic card
Magnetic tape
Disk file
Magnetic drum
Digital-to-analog converter

To men

Hard copy
Impact printer
Nonimpact printer
Plotter
Pictorial
Typewriter
Audio

Display
Character
Graphic
Pictorial
Projection
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Developments in
Management Information

System Technolog-y

THE first commercial application of computer tIchnology was in 1951.
1 The explosive growth of computer r7stems since then is depicted in

figure 6. More than 200 times as many computer systems were in use in
the United States in 1967 than in 1955. The future development of com-
puters implies an overwhelming impact on man, organizations, and
society.

A review of milestones in the growth of computers will help to clarify
their implications for education.

Computer technology has moved through three generations in fifteen
yearth These generations are reflected in the IBM family tree depicted in
figure 7. Over this period storage costs in dollars per million additions
declined from go to $.01 while computing speeds jumped from 500,000
additions per second to 1 billion per second. First generation computers
were large electronic machines that used vacuum tubes and were capable
of storing data and procedures. The transistorized computers of the sec-
ond generation were smaller and more reliable processors. Integrated

263



FIGURE 6

CROY.' EH OF COMPUTER SYSTEMS IN THE U.S.

244, Worth
$177 Million1:=8

1955

53,500, Worth
$21.5 Billion

128,000, Worth
$54 Billion

1969 1975 (est.)

Source: "How Computers Are Changing Year Life." U.S. News and road
Report (November 10,1969)
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266 MANAGEMENT INFORMATION SYSTEMS

circuits and families of compatible information machines, such as the
IBM Series/360, make up the third generation. Already the fourth gen-
eration has made its debut, and technical journals forecast the fifth
generation.

A parallel progression has characterized the use of the compitter in
the management system or decision-making process. Computers have ad-
vanced from routine calculation aids at the operational control level to
planning and analysis aids that can support managers at all levels.

In short, computer power has grown from politically harmless but use-
ful data processing applications to the point where it can provide signifi-
cant assistance to lower and middle management. It is now technically
and economically feasible to design configurations in such a way that
computers can be a significant force in redistributing power and knowl-
edge because of their potential impact on planning and control at all
management levels.

Paralleling the development of computers are significant innovations,
spawned by other technologies, that can augment or be augmented by
computer-based information systems. Original applications of these inno-
vations had specific usessatellites for the military, TV for home enter-
tainment, etc.but their further potential lies in their ability to be
integrated. Such integration will increase dramatically the number and
kinds of options that can be considered in designing economically feasible
management information systems. The fusing of technologies into a
variety of MIS-applicable products will be a major trend of the 19'10s.
The progress of management information systems from the first genera-
tion computers through their incorporation into the "fused" technologies
possible in the 1970s is depicted in figure 8.

THE COMPUTER AS A DATA- MANAGEMENT- SUPPORT SYSTEM

The computer can be described basically as a data-management-support
system consisting of two main compont,ntscertain pieces of equipment
(the hardware) and large numbers of instructions (the software). These
components allow the computer to perform the required data-manage-
ment tasks. Hardware in turn consists of two components: the central
processing unit or computer, proper, and the peripheral units (card read-
ers, magnetic tape readers, printers, TV sets, etc.) through which the
manager, or the information specialist supporting him, communicates
with the computer.

The basic data-management-support system in which the computer
proper is embedded ht.; .,;:ain capabilities provided by the hardware
and can perform certain functions determined by the software. These
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268 MANAGEMENT INFORMATION SYSTEMS

capabilities and functions are shown in figure 9. A number of manual,
electro-mechanical, and electronic aids have been developed to assist in
these basic data-support system functions (Blumberg 1965 and Elliott
and Wa ley 1965).

MAJOR INVENTIONS AND INNOVATIONS

Some of the major inventions and innovations responsible for the
rapid and diverse evolution of MIS capabilities are shown in figure 10.
(Canning 1969 and Jequier 1969). These developments are responsible
for the dramatic improvements in the size, capacity, cost, speed, and
power of computers, as shown in figure 11. Ware (1967), Hobb (1966),
and Joseph (1969) have surveyed the evolution of computer technology.
See also "85,000 Computers by 1975; Operation Cost to Drop" (1966)
and "Where the Action Is" (1969).

The predominant technological trend over the past fifteen years has
been the decreating cost of the computer relative to the whole system. In
the early fifties, the user ct! the computer bought the hardware but had
to develop a good part of the software (programs) himself since the sup-
porting services offered by the manufacturer were minimal. Recently,
however, the growth of business applications, pioneered by IBM, has
caused manufacturers to increasingly emphasize software development
and information services. Most of the new applications have been and
are being achieved through new types of software, which is one reason
for the emergence of a specialized software industry (Head 1968 and "A
New Industry's Wild Ride" 1969).

As manufacturers increased their support services, the relativi cost of
computer hardware diminished. Other factors have also contributed to
this trend. For example, tremendous advances in electronic component
technologies have increased the reliability and efficiency of the com-
ponents while allowing their cost to fall by a yearly average of 30 per
cent. Since the central processor is composed mainly of such components,

its prize has declined commensurately.
Of all the major developments, software, because of its dominant im-

pact on the growing diversity of computer applications, will be emphasized

in the following discussion.

KEY DEVELOPMENTS IN INFORMATION TECHNOLOGY

ON-LINE, REAL-TIME SYSTEMS

Definition. The term on-line, as applied in the context of a manage-
ment information support system, has two common meanings. In one
sense it refers to a system that processes input data as they are received
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FIGURE 11

GROWTH OF COMPUTER POWER
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and transmits output data immediately to the point where they are
needed. The term has also been applied to auxiliary equipment such as
input/output devices, which operate under tho direct control of the
central processing unit (CPU).

The meaning of real-time has become quite distorted. As used here it
refers to a system that receives data, processes them, and returns the
results to the user in time to satisfy the requirements for the job's com-
pletion. For example, it would provide fiscal data in time to be useful in
preparing a budget or school-bus-availability data in time to prepare a
bus schedule. .

Thus, an on-line, real-time support system is one designed with sufficient
capabilities to permit accomplishing the tasks of data management in time
to satisfy the manager's job requirements.*

The origin of on-line, real-time systems dates back to SAGE, a semi-
automatic ground environment system developed to strengthen U. S. air
defenset (Everett et al. 1965). Subsequently, commercial air lines, large
manufacturers, and banks and insurance companies employed these sys-
tems ("Airline Reservation Systems" 1962, Burck 1965, Desmonde 1964,
Parker 1965, and Sprague 1962) . Interestingly enough, however, unlike
SAGE, few of these later systems used the procedural power of the com-
puter to assist managers in planning.

Perhaps the best way to gain a clearer appreciation of the growing
importance of on-line, real-time systems is to view them in the context of
an evolving series of computer-communications systems, as illustrated in
figure 12.

Uses. Not all managerial problems can be solved by the use of large,
complex, on-line, real-time systems, or by any computer for that matter. As
many military and industrial managers have painfully learned (Alexander
1969), these systems are in st suited to situations having the following
characteristics:

1. Large amounts of information need to be stored or processed.
2. Large numbers of interacting variables must be related or

analyzed before a problem can be solved.
3. Repetitive activities exist, the decisions for which can be made

more or less automatically.

* A more precise definition of an on-line, real-time system has been provided
by Carroll (1967).

t This large-scale development effort, initiated at MIT/Lincoln Laboratory,
resulted in the creation of The MITRE Corporation, which was charged with the
further design and implementation of this system. Subsequently, The MITRE Cor-
poration has developed other command and management information systems for
military, federal, and, more recently, state and local governments.
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4. Accuracy is important or useful.
5. Cost per unit of data output is low (Dearden 1964).

Specific applications for on-line, real-time systems are discussed by
Canning (1967).

FIGURE 12

COMPUTER-COMMUNICATIONS SYSTEMS

1950 1955 1960 1965 1970
Highly specialized
systems

Elementary remote
computer input/output
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SOURCE: Bauer (1968)
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Implications for education. Although real-time, on-line systems were
developed and have been used until recently primarily outside the edu-
cational system, the development of important software capabilities holds
great promise for the educational manager. Man-machine interactive
design techniques, for example, can assist in some types of reporting,
data analysis, planning, and evaluation activities (Canning 1965 and
Advances and New 1967). A typical man-machine interaction is depicted
in figure 13.

Educational managers will assign increasing importance to these sys-
tems and will more extensively apply such management science (opera-
tions research) tools as simulation techniques (Hertz 1969). Moreover,
the availability of geographically distributed on-line, real-time capabili-
ties should allow managers, who, because of lack of data, have had to
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rely on highly intuitive decision-making procedures, to change their
aspirations, requirements, and behavior in finding and solving problems
(Evans 1968 and Pounds 1965).

This typo of system also should create additional pressure to gather
more relevant data. Often a manager has only a hazy idea of the data he
needs to solve a problem and he must see the answer to a query before
he can phrase the next query. In such a case, fast response in providing
the data is important. Most managers today are not using computer-based
files in this way, so they are not aware of the need for fast response. How-
ever, this situation should change as the new type of interactive data
service becomes available at sharply reduced costs per application via
time-shared, terminal-oriented systems.

Recent developments in time sharing allow for extensive and wide-
spread use of on-line, real-time capabilities. All that may be required is
a common telephone and/or a TV set (Canning Technical 1967, David-
son 1966, Nuthmann 1969, and Smith and Goodwin 190).

TIME SHARING

Definit.....n. Time sharing is an application of real-time systems. Time
sharing refers to the use of a large, general-purpose computer facility by
many users remote from one another. Even though the users of the sys-
tem place their orders independently of one mother, the service received
is instantaneous (or so it seems to the user).

Carroll (1965) defines time sharing as when an on-line, real-time sys-
tem "time shares" the central processor and its files to provide multiple
users with near-simultaneous access. In essence, the services of the com-
puter are rapidly rotated among the several userr who are stationed at
remote consoles similar to typewriters (or other terminal devices). Each
active user is provided with a short burst of exclusive service. These sys-
tems minimize delay between the problem-solver'e proposal and the com-
puter's disposal and eliminate the expense of making the computer await
human reactions to its responses (Carroll 1965, Corbato et al. 1962,
Glaser and Corbato 1964, and McCarthy 1962). The characteristics of a
time-sharing system are listed in figure 14.

By July 1969 more than 100 time-sharing firms were in operation with
over 275 installed systems.* By 1975 time-sharing services are expected
to account for almost 25 per cent of the EDP business ("The Time-
Sharing Segment of the EDP Marketplace" 1969). Whereas three years

* See "Time-Sharing Services" (1969) for a complete listing and description of the
systems. Kimball (1968) has compiled a bibliography on time sharing.
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ago no more than 500 terminals were on-line to time-sharing computers,
today General Electric alone serves more than 50,000 time-sharing cus-
tmers, and the field is one of the most rapidly growing businesses in the
world (Bueschel 1969). The breakthrough year was 1968. The prolifera-
tion of time-sharing service vendors is shown in figure 15 and of con-
nected terminals in figure 16.

FIGURE 14

CHARACTERISTICS OF A TIME-SHARING SYSTEM

1. Fast response

2. Unique hardware:
Programmed transmissior control
Secondary storage, such as disks, drums, and so forth to be randomized
Terminal devices capable of communicating
Sufficient data channels
Memory protection (either a hardware or software feature)

3. Unique software:
Monitor systems
Swapping systems
File updating
Schedulers
Usage authorization systems
Plus a whole rationale of higher-level operating systems commands

4. A querying scheme that allows multiple users to be serviced

SOURCE: Bueschel et al. (1969)

Four major types of service vendors dominate today's time-sharing
marketplace: (1) the main equipment manufacturers, such as IBM and
GE, with zomputers readily at their disposal; (2) the companies that for
several years supplied "traditional" data processing services; (3) the
independent services started by forward-looking entrepreneurs; and (4)
the organizations that traditionally have been large computer users,
such as aerospace companies, large manufacturers, and banks, whose
managers decided they could make money by selling their expertise to
others ("GE Announces $34 Million Investment to Implement Nation.
wide Network for 'BAIR' and Other On-Line Services" 1969).

A representative sample of current time-sharing system and their
"accessibility"whether they arc: local or nationalare shown in figure
17. The services Offered by these time-sharing vendors include:
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conversational time-sharing
on-line batch processing
da,a processing applice.tion packages
terminal sale and lease activity
contract services
training for customers ("GE ... " 1969)

As figure 17 shows, most current time-sharing systems only offer ser-
vices that are specialized or local. These systems fall short of the ultimate
computer utilitya general-purpose time-sharing system offering a large
scope of services nationally.

Uses. The variety of uses conceived for time-sharing systems are too
numerous to mention. However, some major applications include:

problem solving through interaction with the computer, e.g.,
budgetary plan simulation (Licklider 1960 and 1965)
computer program development, i.e., use of time-sharing serv-
ice diagnostic aids to write an application program
mass-data entry, e.g., entering daily attendance data into a cen-
tral file for management reporting
inquiry response, e.g., analysis of management reports indi-
cating budget overruns
data collection and examination, e.g., exchange of test score
data, to permit managers in different geographic locations to
compare statistically various educational tracks and equivalent
grade levels
message transmissions from station to station, e.g., updating
of financial and inventory data
computer-assisted instruction, e.g., use in conjunction with other
capabilities to allow geographically dispersed students to self-
learn a particular subject
remote batch job submission, e.g., use of time-sharing service
terminal to enter attendance and/or financial data for analysis
elsewhere
process control, e.g., automatic alerting, maintenance, and op-
erational control of the educational plant (Canning 1969)

Implications for education. The major implication of time-sharing for
educational managers is that the wide range of computer services avail-
able today will continue to grow exponentially. in the near future. The
tremendous growth of these services will pose both an opportunity for
managers to improve their effectiveness and a potential danger that their

-%

1

3

1
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power may be redistributed in unintended ways. Availability of these serv-
ices will also increase, allowing the manager to have information support
services without acquiring his own inhouse facility. Also, the declining
cost of these services along with their growing availability will make them
of use to any educational manager regardless of his school district's size
or location.

However, many considerations must be weighed and balanced in select.
ing a Particular time-sharing service. From the educational manager's
point of view, four major criteria must be considered:

system reliability and availability
program library
customer service, support, and individual training
price ("GE ... " 1969)

The first consideration is of most interest to the educational manager.
Time-sharing service vendors find that their business customers want
the system to be ready and waiting when they want to use it, usually be-
tween 9:30 and 11:30 A.M. and then again between 1:30 and 4:00 P.M.
Because of this problem of peak-load use by business customers, sev-
eral time-sharing services have offered special rates to schools and uni-
versities who would agree to use the services at other than peak hours.
Vendors have also tried to line up users in other parts of the country.

Another important consideration is price. No matter where he is lo-
cated or with what size school district he is associated, the educational
manager must pay increasing attention to the budget item devoted to
time-sharing services and to data processing services in general. Time-
sharing vendors base the charges for their services on all or a combina-
tion of seven factors: terminal connect time to the computer, central
processor unit time, storage, file access, languages, monthly minimum,
and accessibility.

In assessing the cost of the service, however, the educational manager
should not be so much concerned with the price of the service as with
the very survival of the organization or organizations offering the serv-
ice. A permanent interruption of services caused by a business failure
or takeover could cause an operational crisis and involve substantial
costs and delays in transferring the same services to another company
with different support system capabilities.

Educational managers should also, be aware of the risk of interrupted
service due to the competitive pressures that typify many of the special-
purpose, locally based time-sharing services. Many local companies soon
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will ho absorbed into larger and fewer national networks that will offer
a greater variety of software packages and proprietary data bases. Firms
that will not survive probably lack ono or more of the bask ingredients
of success of which educational administrators should be aware:

a system programming staff to maintain software independence,
and a continuing research and development program
a systems operations staff capable of communications design,
implementation, and maintenance
a staff that realizes computer time sharing is not a simple ma-
chine time-vending operation but one requiring continuous
customer education and service
an adequate market penetration, featuring comprehensive and
widespread geographical service, sufficiently broad in scope
and in unique user applications
an adequate investment and/cr capital

Students and parents can also be expected to catch on soon to the po-
tential benefits of this type of service. The educational benefit is under-
scored by the experience of a Los Angeles school district as far back as
1967. After installing two systems for student usage, the school district
observed a noticeable improvement in the attitudes of numerous students
toward mathematics in particular and learning in general (Besel 1967).

In summary, time sharing has a great potential for assisting the edu-
cational administrator both in managing the information explosion and
in furthering his professional education by updating his skills. Other
benefits will be derived from the systems as well. For example, the labora-
tory program for computer-assisted learning (Project Local), now in its
second phase, will afford the staffs of its member schools an opportunity
to investigate applications in the areas of administration, educational/
community research, adult education, and inservice training ("Small
'Time- Sharing Series Suitable for Schools" 1968).

INFORMATION UTILITY

Definition. The term information utility* was first publicly used by
Professor Martin Greenberger of MIT in 1964 when he made the follow-
ing prediction:

Barring unforeseen obstacles, an on-line interactive computer service
provided commercially by an information utility may be as common-
place in 2000 A.D. as telephone service is today.

The terms information utility and computer utility are commonly used inter-
changeably.
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The term is derived from the concept of the public utility, which supplies
a service to many eubscribers for a charge based on usage. The user
may also pay an installation fee or a monthly service charge for one or
more instruments on his premises. The service offered by an informa-
tion utility may include the collecting, storing, processing, analyzing,
computing, and displaying of information. An important application of
the information utility concept is that of dealing with actual money and
financial transactions. This coming type of utility will make the "check-
less society" a reality (Sprague 1965).

In contrast with today's more limited time-sharing services, the com-
puter utility is conceived of as the ultimate service in providing general-
purpose information on a national basis (see figure 17) . In fact, some
observers have predicted that the locally based time-eharinb services are
only a beginning stage in an evolutionary process toward a master in-
formation utility serving the needs of every man in any environment
home, school, or business.*

A computer utility would not merely dispense raw computer power
in the same way that a light company dispenses electricity. Successful
use of computers requires the conception of feasible programs (software)
in addition to the hardware. Because of the tremendous variety of systems
and applications requirements, no single organization could likely pro-
vide all information services, let alone provide them well (Hunt 1956) .
Therefore, the single, all-purpose computer facility that the word "utility"
suggests probably never will exist.

Problems. A broad range of political, social, economic, and technical
problems confronts the evolution toward all-purpose computer utilities.
In the political and social realms, the public is increasingly aware of the
potential threat of "big brotherism" and the scientific community is like-
wise concerned over the control and assessment of technology ("Assessing
Technology" 1969). The federal government also has displayed concern
regarding the implications of computer technology for security, privacy,
and the law (Baron 1967, Bigelow 1967, Federal Communications Com-
mission 1966, and Ware 1967).

Finally, a host of technical problems related primarily to communica-
tions and software will further constrain the development of computer
utilities (Fine et al. 1967, Ginsburg 1965, Hext 1967, and Hittel 1966).
Even putting aside public interest considerations, it is easy to see how

Because information utilities represent an extension of timesLaring services,
their applications are essentially the same as those discussed in the previous section
and will not be repeated here. Problems uniqueto such facilities are discussed,
however.
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the use of central information utilities by many users from various loca-
tions with various jobs to be serviced can approach the point of diminish-
ing returns and fall considerably short of the ultimate promise.

Future development. The growth of computer utilities will probably
be based on the technological advances of previous computer/communi-
cation systems. During the 1970s the use of computer services will in-
crease dramatically and perhaps even surpass the use of privately owned
computers. Forecasts indicate that by 1970 three out of every four com-
puters will have a time-sharing capability, and by 1975 total computer
usage will be "on-line," with one out of every two computers tied to na-
tional communications networks (Irwin 1966 and Zani and Zani 1969).
Parkhill (1966) expects the transition to a "checkless society" to be sub-
stantially completed by 1976. Components for the "fireside computer" are
available now, but not at the $1,000 price projected.

The many forces now at work shaping the trend for services will in-
crease in strength in the next decade. Many of the smaller independents
will drop out of this field, some of them being absorbed by national or
regional chains. Local independents that remain will specialize in pro-
viding custom-tailored user services. Voluntary cooperatives will find it
difficult to match the range of services available from the large com-
puter service organizations. Finally, many small- to medium-scale "in-
house" computers probably will be replaced. The users of these com-
puters will rely increasingly on suppliers of computer services.

Parkhill (1966) appropriately sees the growth of computer utilities
as a trade-off between positive and negative factors. The key positive
factors are fast re, 2onse, reduced user capital investment, more efficient
use of computer power, better balance between user needs and user costs,
greater computer power for users, convenient access to a broader data
and procedure base, flexible system augmentation and modernization,
and reduced user maintenance and operating costs.

On the negative side, the following factors tend to inhibit growth: cost
of communications facilities, executive control requirements, reliability
and maintenance problems, system saturation problems, and lost time
due to "swapping" the multiplicity of user jobs in and out of the core
memory to achieve a satisfactory response time.*

Recognition of these negative factors was the main reason The MITRE Cor-
poration focused its design effort on the development of distributed data processing
capabilities (to be discussed next) as a means of compensating for these limita-
tions without sacrificing the advantages of the utility concept.

.44.44mer.144401.
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Implications for education. The implications of the con-Tuter utility
for education are revolutionary. The potential opportunities implied and
the problems just discussed pose dramatic consequences for the fora
educational systemits orAnization, the type of educational services it
provides, the time and place they are provided, and the knowledge
acquired in terms of managerial responsibilities and tools.

The evolving computer utilities (there will be more than one) will
create pressures and opportunities to do the following:

improve the effectiveness and efficiency with which the edu-
cational system (K-12) is managed
accelerate the degree to which education takes place outside
the formal organizational system, e.g., in the home, in the learn-
ing center, and on the job by group or individuld inservice
training
equalize educational opportunity regardless of the economic
status of the community within which the school district resides

The risks associated with effectively harnessing this capability to
meet educational needs are also great. Oettinger notes that the school
system

is an extraordinarily complex system and techniques have yet to be
developed that can subject it to a generally exhaustive systems analysis
knowledge about how to apply technology is even more primitive;
teaching methods and curriculum content remain virtually unmodi-
fied by the availability of new devices. (1969)

A recent feasibility study of a large, central computer facility for edu-
cation ascertained some prospects and problems (Anderson 1958). Sev-
eral benefits were identified as deriving from such a central facility:

1. Assuming the computer is "good" for education within certain
limits, a computer utility could provide more students with
personal use experience.

2. Duplication of very costly development work could be avoided,
thus eliminating the tendency for school computer installations
to repeat the development of relatively low-level (although use-
ful) jobs.

3. Large and relatively uncontrollable costs, many of which are
hidden, could be avoided.

4. The potential for interaction among schools with regard to
student use could be exploited.

S. The potential usefulness of a centralized effort to help indi-
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vidual schools that encounter difficulties, such as in curriculum
development, could be explored.

Many questions raised by the report remain unanswered: What new
problems will need solution? What will be the relationship of the govern-
ing board to the school served? How will patterns of interaction be worked
out with top management for organizational change? How can a desirable
degree of self-identity be retained?

Additional questions concern the unique experimentation with and
development of the school: How can the computer's effect on learning
be evaluated? How can administrative responsibility be redefined in
view of the cross-functional impact of the computer on management?
How should information requirements be determined when using a new
system over which a school does not have full control?

The report concludes cautiously but positively as follows:

We can't yet answer questions about the benefits versus costs of com-
puter services. We aren't sure how to project the workload for a pro-
posed central facility nor are we sure of the political settings in which
effective change can occur. The human problems seem to outweigh the
technical problems today. At this point in time it will be very inter-
esting and probably very valuable for education to continue to develop
work leading toward the creation of a pilot central computer facility
for education. (Anderson 1968)

DISTRIBUTED DATA PROCESSING

Definition. Experts differ on the meanings they assign to distributed
data processing (DDP) . One working definition of DDP used at The
MITRE Corporation is that it is a fq stem network organized hierarchically
(in terms of the complexity of given data processing operations), where
the location of user work stations or terminals is not constrained by the
location of the more powerful central processing facility (Summers in
press). The DDP concept calls for fast response to the user because the
system's design allows different functions to be performed in different
parts of the system, the more frequent and simpler tasks being accom-
plished at remote user stations on the periphery of the system. The system
can provide services at three different hierarchical levels: the terminal
(at the user's desk), a small data-management computer (remote from
the user) , and a large processor (also remote) . Using their desk terminals,
geographically separated managers can interact with one another by
means of the data processors (or data phones).

Recent developments in data communications have made an awesome
variety of terminal configurations technically and economically feasible.
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With these new terminals the remote users can interact directly with a
large-scale computer facility, which may be operated "inhouse" or con-
tracted on a time usage basis, e.g., from a time-sharing service. This
capability can also be supplemented by the growing availability of mini,
micro, or "desk top" computers, either unconnected, e.g., free-standing,*
or connected to the distributed work stations (Bothwell 1969 and Peck
1968).

Purpose. The basic purpose of DDP is to provide the right computer
or the right capability for a particular job. This concept, just emerging
commercially, is based on an interconnection of computers of varying
capability so that a user's job can be switched from one comiter to
another as the complexity of the job varies. The simple jobs, e.g., query-
ing, report formatting, and information retrieval from a limited user
planning file,f are assigned to the small local computer. The more complex
or time-consuming jobs are performed by computers elsewhere in the
network. This system also allows use of combinations of geographically
separated specialized computers, for instance, one for high-speed file
handling, one for parallel computation, and one for series computation.

The communications system is an integral part of the overall computer
hardware/software design. Interactive computer-communications sys
tents for this type of configuration must be designed with a different
emphasis than is customary. The emphasis must be on utility for the
user rather than on message densities and network design. The terminal
becomes the focal point, therefore, with the rest of the system dependent
on it.

In contrast to DDP, other time-sharing systems represent, for some
applications, a costly alternative. They require that the expensive central
computer, connected to remote terminals whose equipment has no logic
capability, service even trivial job requests. Basically, the peripheral
equipment in time-sharing systems is designed for input and output of
data to the central computer. This means that a tremendous amount of
the large system's potential is wasted on routine functions such as entry-
message-preparation, perhaps of the type associated with payroll and
accounting activities. Thus, the computer, which must have a capacity
large enough to handle the biggest problems, also must act on demand

Gruenberger (1966) and Solomon (1966) discuss the pros and cons of free-
standing computers.

t Planning files are those files that a user, in the course of his daily activities,
builds over time. This individual file ib a subset of a larger data base acquired from
remote computers.
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as the sole data processing service for users with trivial demands (Ben-
nett 1969).

Implications for education. The advent of distributed data processing
will permit all educational managers to realize increased savings, effec-
tiveness, and efficiency in the task of data management. The advantages
of the system should lead educational managers who already have some
form of computer-based management information system to reconsider
both their present system and even the value of having an "inhouse"
EDP department (Roberts 1968, "Is the EDP Department Headed for
Oblivion?" 1969, and "When EDP Goes Back to the Experts" 1969). The
educational manager can now choose among an increasing variety of
alternative designs, services, and terminals for solving his data handling
problems. Not only must he contend with the selection of the right educa-
tional innovation and project, but he must begin to give more serious and
systematic thought to selecting the right information support system.

OTHER INFORMATION-RELATED TECHNOLOGIES

Several additional innovations, when iniagrated and applied to educa-
fion, will greatly amplify the effectiveness of educational management
information systems in the 1970s.

Besides the more commonplace peripherals, the simplest appearing
new aid is the data phone, soon to be followed by the picture phone
(Rossi and Biddel 1966, Sims 1969, and Smith and Goodwin 1969) . New
tape recording and playback systems make use of holographic and laser
techniques ("RCA Puts TV in Packs: New Home TV Player System
Using Lasers and Holography Sets Company in Race against CBS for
$1- Billion Market" 1969 and "TV in a Cartridge Sparks 3-Way Tiff"
1969).

Even more dramatic in its potential impact is cable TV ("Cable TV
Leaps into the Big Time" 1969 and "Community Antennas Enter the Big
TV Picture" 1965). If its proponents are correct, as many as 30 million
homes, about half of the households in the United States, will be wired
for cable TV within five years. With a capacity 1,000 times that of a tele-
phone wire and 4 times that of a standard TV transmission cable, it will
give a new dimension to person-to-person communication.

Numerous channels on the cable will be available for the transmission
of information; facsimile newspapers are already under consideration
("The American Telephone and Telegraph Company's High-Speed and
Facsimile System 'National Network" 1969). With data processing ter-
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minas attached, the surplus channels could be used to monitor and
interact with the local school board during its meetings, for example.

Satellite television represents another extension of technology. When
integrated with cable TV, the combined system will be far more efficient
and economical than direct satellite broadcasting. By 1972 Canada will
begin operating the world's first modern domestic communications satel-
lite system ("A Satellite That Talks Canadian" 1969)."

Finally, communications, computer, and television technologies are
being combined into low-cost systems intended for mass distribution of
information (Nuthmann 1969). The primary purpose of these interactive

icapabilities is to teach basic skills to urban students. This same fused-
technology approach has been conceived to serve the needs of various
types of public managers, including school managers (Carroll 1967).

NATIONWIDE NETWORKS FUSE INFORMATION TECHNOLOGIES

Stimulated by evolving technologies (holography, lasers, satellites,
TV, etc.), many once-independent computer-communications complexes
are combining into various types of interdependent nationwide networks
that fuse the technologies to communicate information (Zani and Zani
1969). A growing number of these networks are designed wholly or in
part to assist high schools and colleges (Brown et a1.1967, Roberts 1968,
Sidman 1968, "Potential Resources for EIN" 1968, "The Computer
Utility: Implications for Higher Education" 1969, "The First Grant in
a Program to Determine the Value and Cost to Educational Institutions
of Sharing Computers and Related Activities" 1968, and Steinhardt
1968). The networks facilitate rapid access by an educational manager
or a student to such "islands of knowledge" as data banks, application
packages, and information services that have been developed elsewhere.
This growing variety of communication devicesfrom audiovisual to
more sophisticated intellect-augmentation aidsare affirming Mc-

Luhanesque thesis that the medium will be the massage to manager and
student alike.

The growth of communication networks has also generated interest
in integrationboth horizontal and verticalof some of the systems re-
lated to MIS. The next five years will see growing pressures to integrate,
for example, the information retrieval systems originally designed for

Although the United States pioneered the development of military satellite
communications, the Canadian domestic system has apparently managed to avoid
many of the political problems that confront the United States' planned system
("COMSAT Urges Own Satellite System" 1969)



Developments in Technology 293

library applications (horizontal integration). Vertical integration will be
achieved as the management control and strategic planning levels begin
to use, for example, some of the transactional data generated at the opera-
tional level. This coming fusion of information retrieval systems and
management information systems is inevitable if the external informa-
tion needs of higher-level management are to be served by a computer-
based management information system.

IMPLICATIONS FOR EDUCATION

What do all these advances in fused technology imply for the educa-
tional manager? Overhage envisions the following situation:

A lecture may be transmitted to an overflow audience by closed-circuit
TV; it may be disseminated by video cables or microwave links
through a school system; it may be sent into the homes connected by
video cable to a community antenna television system (CATV) ; it may
be publicly broadcast; it may be recorded on photographic film or
magnetic tape so that prints can be used at different times and in
different places. Some systems enable students or teachers to select
the material they want at a given time. Dial-access systems have been
designed for audio and video instruction in which any one of a large
set of lectures can be reproduced for indivilual students (or man-
agers) on demand. (1969)

When these functions are augmented by the computer, a whole new set
of opportunities will arise not only for increased interaction among man-
agers at various levels and locations but also for individual tailoring of
the learning process by students, teachers, and managers. The prolifera-
tion of aids will create new risks and consume a growing share of a
limited budget. Managerial skills will be sorely tested by the impending
task of reshaping the educational system and its information-dependent
services.



33

Application
Of MIS Toth to Education

s the educational manager more seriously considers incorporating
MIS* tools into the educational system, he is experienr,ing many

problems that were faced by military and industrial managers in apply.
ing the same tools during the past two decades (Bushnell 1964, Bushnell
and Allen 1967, Caffrey and Mosmann 1967, Goode and MachoTi957,
Good lad et al. 1966, Loughary 1966, and Rosove 1967).

The developing trend of applying MIS tools to the educational system
is quite ,,intnilar to the past trend of applying MIS tools to industry
(Booze, Men and Hamilton, Inc. 1966 and 1968, Brady 1967, The

Closely associated with current MIS tools is another set of techniques called
management science (MS) tools. Although a complete discussion of MS tools lies
outside the scope of this paper, their contribution to MIS applications should be
understood.

MS techniques derive primarily from mathematics and economics and are in.
tended to aid the solution of managerial problems. The computations involved in
using the techniques do not depend on the use of computers, though in some cases
they are made economically feasible by computer assistanne. In contrast, MIS tools

294



Application to Education 295

Diebold Group, Inc. 1967, and Hertz 1969). As in industry, moat early
educational applications have been made at the lower or operational
control level where the decision-making and instructional functions are
easiest to perform with the use of computers. Few applications to date
have attempted to assist top-level (strategic planning) managers, whose
problems are usually highly unstructured and more complex.

A supplement to the bibliography cites literature specifically con-
cerned with applications of MIS tools to education. Based on a survey
of this literature, in this chapter I discuss the characteristics, limitations,
costs, and extent of the penetration of these applications and identify
several important problems that educators must overcome to reduce the
risks and costs associated with applying MIS tools to education.

APPLICATIONS ACCORDING TO MANAGEMENT LEVELA AND NCTIONS

For assistance in analyzing the extent to which applications of MIS
tools have penetrated the educational system, :[ have constructed figure
18. The figure interrelates three classification schemes with the purpose
of examining the applicability of MIS tools, first, to levels of management
and, second, to management functions regardless of level.

In the first column of the figure, Besel's taxonomy (1967) is used to
define generally the activities to which MIS tools have applicability.
This taxonomy is then cross-referenced with Anthony's classification of
management levels and with Evans' classification of basic MIS-support-
able functional areas. Anthony's scheme (columns 2,3, and 4) permits us
to determine at what management levels and to what degreedevelop-
mental (D) or successfully operational (0) MIS. tools can be or are
used to support the activities identified by Besel. A basic assumption
made is that, within the educational system, the activities defined in the
taxonomy are carried out at the management levels defined by Anthony.

Evans' scheme identifies six major managenient functions (X) that
are potentially supportable by MIS tools. By examining the relative

are practically synonymous with computers because of their exclusive dependence on
the latter for the management of date.

In some kinds of applications this distinction bc'aveen the two sets of tools will
increasingly lose its significance during the 19711, and in fact they will become
increasingly interdependent. The combination of MIS and MS techniques into joint
"application packages" will be the result of significant breakthroughs in the use of
each kind of tool. The growth of MIS capabilities, especially the more recent stand-
ardized application package; (Head 1968) that facilitate use of combined computer
(MIS) and MS tools, will accelerate management demands for the new kind of
power provided by this combination (Churchman et al. 1957 and Hertz 1969). In
the remainder of this paper, I discuss applications that reflect the impact these com-
bined tools will increasingly have on education in the 1970s.
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distribution of applications among these functions, we can draw certain
conclusions about the nature of these application,: and about the kinds
of management information needs met by the applications. Although
exceptions to the trends indicated in the figure can be found, most appli-
cations do fit these categories.

From the distribution of applications in columns 2, 3, and 4, we see
that most activity is taking place at the operational control level, where
problems tend to be more easily defined, less complex, and more easily
structurable. Significant penetration has also occurred at the manage.
ment control level, but only a few inroads have been made at the strategic
planning level. At all levels most applications are still in the developmental
stage. Of those operating successfully, the majority by far are at the
operational con, rol level.

Of the six management functions identified in the remaining columns
needs assessment, resource management, logistics, planning, operational
control, and evaluationthe data indicate that most applications provide
assistance in resource management and operational control. Here, again,
the greatest number of applications have been developed for those man-
agerial functions where problems are least complex and most structured.
Unfortunately, the other functions that are relatively untouched by MIS
applications are exactly those that could benefit most from application of
these tools. What the overall figure indicates, therefore, is that the com-
puter and its accompanying technology are not being used to perform
the most important functions at any level of the management hierarchy.

Applications of MIS tools to needs assessment, planning, and evaluation
have been retarded for several reasons. Besides their complexity, which
adds to the difficulty of identifying the real problem, the decisions asso-
ciated with these managerial functions often require data that are either
unavailable or too costly for any one school district to collect and main.
tain (e.g., demographic data and data required to determine the costs
and benefits of educational programs.)

However, the most fundamental reason why these functions are not
being computer-aided lies outside technology: Effective needs assessment,
planning, and evaluation can only be undertaken after goals and objec-
tives have been clearly identified. Goodlad, O'Toole, and Tyler have
stated:

An earlier survey by Grant (1967) supports this conclusion. Grant noted that
school information systems do not regularly gather information on the products of a
school's efforts. However, first steps toward obtaining such information are being
taken. The development of educational planning-programmingbudgetin3 systems
should accelerate this trend.
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The most formidable block to progress in educational applications of
EDP is not the state of the data processing art but an understanding of
education qa it presently operates and is likely to advance, especially
our insight into the relationship between the human beings involved and
the vast accumulation of organizational, instructional, and various ad
hoc techniques that presently constitute our education system. (1966)

Nevertheless, some progress in satisfying the information-support
needs of these functions is being made. Policy-fozmulation aids, such
as budget simulations and forecasting tools, are in advanced stages of
development. Ambitious attempts are also being made to simulate entire
school operations (Simon 1965 and Sisson 1967) . If achieved, such
simulations will not only provide improved tools to assist the needs
assessment, planning, and evaluation processes, but will create important
new tools for top and middle management.

Simulation as a tool has sufficient flexibility to be of potential use-
fulness to higher as well as lower level management. However, if indus-
trial and military experience is a relevant guide, model realism and data
availability problems will plague the more ambitious model-building
attempts for some years to come.

LIMITATIONS TO MIS APPLICATIONS

Analysis of the complex forces that shape the development of specific
types of MIS applications lies beyond the scope of this paper. However, by
examining some of the major limitations that have hindered the develop-
ment of MIS applications, the reasons certain types of them have evolved
can be more clearly understood. Four major limitations, highly inter-
related in their effects, are as follows:

data management software state of the art
dad availability and model relevance
problem definition
educational management team involvement

DATA MANAGEMENT SOFTWARE

The software required for an MIS tool can be characterized according
to the number of files needed (one versus many) and the updating re-
quirements (slow versus fast or on-line). Figure 19 is a means of classi-
fying the kinds of software applications according to these criteria. Each
quadrant of the figure represents a particular kind of application as deter-
mined by the number of files and the speed of updating required. Ex-
amples of the types of files used in the applications are cited. The heading
of each quadrant (remote batch, etc.) indicates the common type of
information support system associated with that application.

1
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FIGURE 19

TYPES OF DATA MANAGEMENT SOFTWARE

ACCORDING TO SPEED OF UPDATING AND NUMBER OF FILES REQUIRED

Slow

Updating
Requirements

Fast

Remote Batch

e.g. Census or poll file

Major Problems

Availability of statistical
packages

Validity of inputs

Information Storage
and Retrieval

e.g. Library files

Major Problems

Library management
Cataloging
Retrieval
Cross-referencing

Dedicated Time-Sharing

e.g. Personnel file
Accounting file
Reservations file

Computer Utility

e.g. Many unrelated work
files

Major Problem

Updating, purging

Major Problem

Keeping track of disparate
items of information

One Many
Number of Files

Source: De So la Pool et al. (1969)

One or several unique data-management problems confront each kind
of software application. The most important of these problems are listed
below the broken lines that divide each quadrant. The complexity of these
problems is diretdy proportional to the number of files and the speed
of updating required by the application.

MIS tools (i.e., programs) needing only a single file and not requiring
rapid up4:ting as change data become available (upper left quadrant)
are well within the state of the art and can be accommodated by most of
today's hatch or remote batch information support systems. The risks
involved in applying tools of this type are lowboth technologically and
economically.

Of greater risk, but still achievable, are the newer time-sharing systems
(lower left) that can rapidly update single files when information re-
trieval requests are well specified.

1
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More advanced MIS capabilities can assist in the solution of tho
classic information problems cited in the upper right quadrant. MIS
techniques will contribute heavily to the library of the future in helping
to solve problems of this type. Beyond the present state of the art are
those MIS tools (lower right) that require the use of a number of fits,
some of which must be rapidly updated for a variety of uses.

DATA AVAILABILITY AND MODEL RELEVANCE

Even if an MIS tool can be easily accommodated by present software
capabilities, it faces two additional limitations: availability of necessary
data and existence of relevant models.

Since data are the most important ingredient of a management infor-
mation system, their availability critically determines the feasibility of
using an MIS tool. Data used to support decision making at the school
district level can be roughly divided into internal data and external data.
Whereas internal data can usually be acquired with varying expense and
difficulty by the district's own reporting system, most kinds of external
data can be obtained only through statewide or nationwide information
services that are either not yet developed or not equipped to provide
reliable service at a reasonable cost (see time sharing, chapter 32).
Lacking an effective nationwide data base, many applications of MIS
toolse.g., the comparison of one school district with others on a variety
of performance measuresare difficult or impossible to achieve.

Another distinction can be made concerning the time period addressed
by MIS tools at the school district level. On the one hand, MIS tools and
technology can be used to evaluate the past performance of any aspect of
the district's operations. On the other hand, MIS tools can be combined
with models and other simulation aids to project the future operations of
the district. However, a severe limitation on this latter type of application
is the lack of relevant computer models to assist management in planning
these future operations. This limitation is especially critical because some
of the most important management decisions are those that would in-
volve model-aided planning.

Figure 20 shows how the limitations of data availability and model
relevance combine to affect the success of applications of MIS tools.
Each quadrant of the figure assesses the prospects for successfully
applying MIS tools, as determined by the scope of the data base and the
time period addressed. In the lower left quadrant, where locally gathered
data are used and planning models are not required for decisions, pros-
pects for successful application of MIS tools are excellent. Although the
type of activity identified in the upper left quadrant similarly focuses on
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only past operations and thus does not require planning models, the
applicable MIS tools that could support the decision-making process enjoy
only good prospects for successful application. Here the problem concerns
not so much technology as cost and difficulty in collecting data.

The examples of managerial activities shown in both right-hand quad-
rants could benefit from models (e.g., simulation aids) to project future
operations of the schools before decisions can be made. Prospects are
fair for successful application of MIS tools to the type of activity shown in
the lower right quadrant, because a complex although structurable
decision-making process is involved. However, even if relevant simulation
tools are available, they arc not yet developed sufficiently to be inexpen-
sively and easily used at the local school level. Prospects for successful ap-
plication of MIS tools to the ae:ivities shown in the upper right quadrant
are poor because, in addition to requiring difficult-to-obtain data, they
depend on the use of simulation and forecasting tools not yet developed
for operational use (Sisson 1967) .

To the right of the figure, the three levels of the decision-making pro-
cess are correlated with the scope of the data base and staggered to in-
dicate increasing concern with future time periods. As a general rule,
decisions at the operational control level require mainly internal data,
decisions at the management control level require both internal and
external data, and decisions at the strategic planning level require mainly
external data. Significantly, the data availability limitation is most
acute at the strategic planning levelwhere management is most in need
of the assistance that MIS tools can potentially provide and where the
MIS tools require relevant data to provide support.

PROBLEM DEFINITION

Another serious limitation confronting use of MIS tools concerns
man's inability to define the problem. Inadequate problem definition is
probably the major cause of the costly failures in applying computers
to military and industrial decision making (Evans 1967 and 1968 and
Rosove 1967).

Problem definition is related to how simple or complex and how
structured or unstructured the problem is. Simple problems involve few
variables and few interrelationships among variables. Complex problems
involve many variables that have a large number of interrelationships
(Morton 1967). Structured problems are those whose dimensions and
variables, as well as the cause and effect relationships among these vari-
ables, are well known. Unstructured problems, on the other hand, have
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variables that are not clear and whose relationships are not understood,
even in probabilistic terms. In short, such problems require the analyst
to exercise a great deal of judgment in devising solution strategies.

Figure 21 illustrates educational problems in terms of the above four
categories (Evans 1968 and Evans and Likert in press) by providing
examples of such problems (and associated MIS tools) commonly faced
by educational managers at various levels. MIS tools have affected these
problems differently, the most successful and general impact being on
those problems that are simple and structured (Head 1968). Some sig-
nificant impact is also being made on complex and structured problems
(e.g., student scheduling and budget planning). However, in the un-
structured areas, both simple and complex, the major impact of the
computer (MIS) has been only to update and enlarge the scope of the
data base. The ability of the computer directly to aid decision making
where problems are unstructured has been largely untapped. However,
interactive "browsing" capabilities (i.e., convenient man-machine aids
for searching the data base from a remote terminal) should, in the fu-
ture, allow managers to do a better job of defining some of these
problems.

In short, as problems become less simple and less well structuredi.e.,

FIGURE 21

MAJOR CATEGORIES OF PROBLEMS

AND THEIR ABILITY To BE DEFINED AND AIDED

Structured Unstructured

Complex

Simple

SOME

Student scheduling
Budget planning
Basic MIS capability

simulation aids, cost-
effectiveness, PERT

POOR

K-12 curriculum
planning

Organizational renewal
Basic MIS capabilities
systems analysis,
PPBS

Management

Operational

Strategic
Planning

t
Control

t
Control

EXCELLENT

Simple accounting
functions
e.g., accounts
receivable, accounts
payable, and payroll

Basic MIS capability
application package

SOME

Student counseling
Inventory control
Basic MIS capability
interactive capabilities
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as we ascend the management hierarchy into the middle and upper levels
the risk increases that either inappropriate or unnecessarily sophisti-
cated MIS tools will be applied (Evans in press) when attention instead
should be given to finding the right problems to be solved. The most
difficult of thl complex and unstructured problems is that of character.
izino the educational system. Once that task is more substantially under
way, more relevant MIS tool tailoring and building can proceed.

EDUCATIONAL MANAGEMENT TEAM INVOLVEMENT

The largest risks and costs in terms of wasted financial resources, man-
agement time and effort, and MIS tool development will surely be in-
curred if the educational managers at all levels are not substantively
involved in leading the effort to reshape and renew the educational system.
The ricks and costs of the previously discussed limitations are largely
contingent on the resolution of this one.

As we have seen, the more complex and unstructured problemsthose
with a large number of variables whose interrelationships are constantly
changing and imperfectly understoodremain to be identified and
characterized with the aid of computer- and noncomputer-generated*
data. Decisions on what information should be collected through costly
MIS networks and MIS models must be rip de by the accountable educa-
tional management team. Additional decisions of rapidly increasing sig-
nificance concern the design and choice of a computer-based MIS and/or
MIS services. These decisions have many subtle consequences related to
the redistribution of power and knowledge throughout the school system
and the community, and thus require active leade.:ship and involvement
by educational management.

Good lad, O'Toole, and Tyler confirm the growing fear that inadequate
involvement of educational managers will lead to the misapplication of
MIS tools (as was the case in the military and in industry in the 1950s and
1960s) :

As we move today toward individualized programs facilitated by new
patterns of school organization and comprehensive packages of in-
structional materials, the pupil diagnoses and prescriptions called for
demand new data and more scpiiisticated use of them. Most teachers
have not yet either perceived or been prepared for the kinds of deci-
sions that they will increasingly be called upon to make. Furthermore,

Some MIS tecimologists and managers are prone to view all managerial prob-
lems as simply a need for a larger computer data base. This "data base myopia"
frequently leads to overreliance on computerbased quantitative data as opposed to
analysis of external noncomputer-based data (Evans in press) with emphasis on
various "subtle factors" (Harman 1968).

f.
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they usually do not yet see the inherent possibilities of the many items
of information now available. It is imperative, therefore, that educators
stay very close to the tasks of defining, collecting, and providing the
data needed. Otherwise, EDP personnel are likely to develop systems
that perpetuate the provision of data pertinent to the relatively routine
educational tasks of the past but inappropriate to the sensitive educa-
tional decisions of the future. (1966)

GAPS CONSTRAINING DEVELOPMENT AND USE OF MIS AIDS

Before MIS tools can be developed and used at their potential, vuziozz;
professional groups must cooperate to close several important gaps in
research and development. Figure 22 summarizes these gaps, identifies
the main professional and management groups responsible for their
closure, and correlates the gaps with the major limitations just discussed.

An important insight obtained from the figure is the paramount im-
portance of improving the ability to define problems. As the figure shows,
the problem-definition limitation is related to all the major gaps. There-
fore, attention must be given to developing improved problem-definition
methodologies (Evans 1968 and Pounds 1965) and to developing MIS
needs-assessment capabilities. Unfortunately, MIS technology and tools
(i.e., problem - solving tools) :frequently are developed and applied quite
independently of any assessment of educational needs or clear definition
of a problem.

The growing "shopping list" of innovative practices and tools is dis-
played in figure 23. On the left side of the figure are the disciplines that
contributed the innovations and from which managers can obtain addi-
tional resources in applying MIS tools.

The overall goal of educational managers should be the three-fold re-
iewal of their individual skills (Gardner 1964) , the management system
(Likert 1967) , and educational organizations (Bennis 1966). However,
before marshalling the appropriate human, technological, and organiza-
tional resources to achieve this goal, they mug first more clearly perceive
and define relevant problems.
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34

Computing the Future

HE opening paragraphs of this paper contained both a promise and
a note of caution for educational managers who are or will be using

the new tools created by advancing technology. The promise is implicit
in the growing opportunities provided by these tools for increa -sing
flexibility in education. On the other hand, the risks and costs associated
with these tools require educators to treat them with cautionas Kappd
warned, "to use our heads" (in Withington 1966) .

I deferred explanation of the opportunities and the risks to define,
first, in chapter 31, some basic concepts. The most important concept
considered was a systems view of the decision-making process as a multi-
level, hierarchically structured system of interrelated activities. With
the aid of this framework I was able to differentiate generally among
both the decisions made at various levels and the types of information re-
quired to support those decisions. A perspective was thus provided for
understanding how MIS technology, including management science tools,
can be used as aids to the decision-making process.

Th3 nature of the promise was more specifically defined in chapter 32,
308
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where I highlighted landmark MIS-related technological developments
and suggested some implications of these developments for educational
managers. The risks associated with the use of MIS tools formed the theme
of chapter 33. There I characterized the extent to which MIS applica-
tions have penetrated the management hierarchy and discussed some of
the major limitations and gaps that shape their development and inhibit
their use.

With these previous chapters providing a context and a perspective, I
will now summarize the more likely future developments in MIS tech-
nology and its effects on education. First, I will discuss some basic
changes in the educational system and in management requirements.
Second, I will review some of the MIS developments, already on the
horizon, that are included among the growing spectrum of options avail-
able to the educational manager. This proliferation of options offers
great promise for effectively renewing the educational system, yet the
problem of selecting from among these options implies significant risks
that can and should be reduced. Finally, I present some broad im
plications associated with the development and use of MIS tools.

CHANGING REQUIREMENTS FOR THE EDUCATIONAL SYSTEM

AND ITS MANAGERS

The accelerating pace of technological change and other major long-
term trends ace having an increasingly profound impact on the way the
educational system is organized and on the role played by its managers
(Rosove 1968). MIS technology is creating unprecedented opportunities
to ma.lage and distribute informationhierarchically and geographically
to a place and at a time convenient to both manager and learner. These
new opportunities will create pressures to organize and deliver educa-
tional services in ways vastly different from those practiced in the past
(Silberman 1966 and "Reading, Writing and Profit" 1969) .

Once the manager receives the new MIS tools for his own use, he will
be encouraged and required both to learn new roles (e.g., learning
facilitator) and to develop new skills (e.g., cognitive and greater inter-
personal abilities) . The overall result of all these developments will be
a much more participative style of management (Evans and Likert in
press) so as to facilitate learning throughout the lifetimes of managers
and students alike.

The trend toward lifetime learning is inevitable because of the sub-
stantial and constant changes in job requirements both inside and outside
the educational system (Lessing 1967). The impact of information tech-
nology on educational occupations is particularly significant. Of fifty
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types of new roles predicted by Rosove (1968), approximately twenty
will be directly spawned by this technology.

Another predictable trend /s the increasingly systematic approach to
solving problems. Characteristics of the new approach are as follows:

1) A more open and deliberate attention to the selection of ends to-
ward which planned action is directed, and an effort to improve plan-
ning by sharpening the definition of ends.
2) A more systematic advance comparison of means by criteria de-
rived from the ends selected.
3) A more candid and effective assessment of results, usually includ-
ing a system of keeping track of progress toward interim goals. Along
with this goes a "market-like" sensitivity to changing values and
evolving ends.
4) An effort, often intellectually strenuous, to mobilize science and
other specialized knowledge into a flexible framework of infer; iation
and decision so that specific responsibilities cau be assigned to the
points of greatest competence.
5) An emphasis on information, prediction, and persuasion, rather
than on coerci "e or authoritarian power, as the main agents of coor-
dinating,the separate elements of an effort.
6) An increased capability of predicting the combined effect of sev-
eral lines of simultaneous action on one another; this can modify policy
so as to reduce unwanted consequences or it can generate other lines
of action to correct or compensate for such predicted consequences.
(Ways 1967)

Education is no exception to this emerging trend (Lessinger 1969,
"Reading, Writing and Profit" 1969, and USOE Bureau of Elementary
and Secondary Education 1970). Lessinger, for example, has stated:

First, local educational agencies must develop the capacity to renew
themselves and to be more responsive to the changing needs of their
clientele. They have demonstrated success in expansion and elabora-
tion of existing programs in response to national concerns but need to
develop the capacity to manage the problems of continuous renewal
and flexibility. This implies the development of a new kind of educa-
tional management that concurrently (a) involves clientele in the
definition of needs and policies, (b) brings real authority to bear upon
the solution of problems and (c) institutionalizes change. (Emphasis
added)
Second, schools must accept the principle of 'accountability' for stu-
dent performance. Extension vr expansion of services by local and State
agencies is laudable but inadequate: They must be accountable for the
learning results they produce with public funds. Schools for too long
have operated as public monopolies and have been able to avoid the
consequences of poor or mediocre performance. Student unrest is
merely one consequence of these inadequacies. (1969)
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In this dynamically changing educational environment, the educa-
tional manager will have countless opportunities to augment his present
skills, to increase his array of decision-making tools, and to expand his
organizational affiliations. His effectiveness as a manager will depend
largely on his ability to identify his information needs. The effectiveness
of his MIS will in turn depend largely on both the number of MIS tools
and services available and on his ability to specify, combine, and select
those best suited to his information needs.

TRENDS IN MIS TECHNOLOGY

What will computer technology offer the educational manager in hard-
ware and software options during the next five years? A partial answer is
presented in figure 24 where hardware and software capabilities that
will characterize the fourth and ELI computer generations are summar-
ized (Andahl and Andah11967, Doelling 1968, Gosden 1969, Hobb 1966,
Op ler 1967, and "The Next Generation" 1967).

Major hardware trends are highlighted by the growth and diversity of
computer families (e.g., the IBM/360 series illustrated in figure 7) and
by the "explosion" of terminal options. The growing variety of MIS
terminals enables the educational manager to be highly selective in
acquiring terminals tailored to his particular activities, whether simple
or complex.

Regarding software, a growing range of new languages, operating sys-
tems, data-management systems, and industry-oriented application pack-
ages are becoming available for use in addressing at least the simple, well-
structured management problems (see figure 21). Of even greater im-
portance is the fact that the new capabilities and services will increasingly
be provided by a rapidly growing number of "outside" information-
handling specialists ("When EDP Goes Back to the Experts" 1969).

DATA-MANAGEMENT-SUrPORT SYSTEMS

These hardware and software components can be combined in almost
unlimited ways to provide a range of small-to-large data-management-
support systems. The basic nature and characteristics of these systems
are shown in figure 25. The widely differing capabilities, risks, delivery
times, and costs associated with these support systems strikingly under-
line the importance of carefully defining problems and information
requirements.

The products generated by various technologies and disciplines were
shown earlier in figure 23. This "shopping list" represents a bewildering
array of practices, skills, services, and MIS tools that can be brought to
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bear on particular management and learning problems. Since some of
the key disciplines that have contributed or will contribute these aids lie
mostly outside the educational system, the paramount management task
is to identify and structure the right mixture of these aids and to organize
them to address particular problems.

FIGURE 24

PROJECTED FIVE-YEAR TRENDS IN HARDWARE/SOFTWARE TECHNOLOGY:

TOWARD THE FOURTH AM FIFTH GENERATIONS

Hardware
Computer families

from intra- to intersystem
compatibility
larger, complex computers
(e.g., central facility)
small job/communications
controller computers
(e.g., distributed data processing)
small "free standing" computers
(i.e., dedicated time-sharing
services)
special applications-oriented mini-
and microcomputers

Cheaper, high speed, high capacity
storage (e.g., "magnetic bubble"
technology)
Batch fabrication and large-scale
integration logic (LSI) for cheaper;
faster power
New data communications products
(made economical through use of
time-shared, broadband channels)
Terminal option "explosion"

data phones, picture phones
TV/CRT/CATV display devices
graphic capabilities
voice capabilities
"firmware" capabilities
audio/TV tape recording devices
simplified key boards

Software
New languages

higher level, problem-oriented
languages (e.g., "first financial
language ")
general purpose programming
languages (e.g., PL/I, PL /II)
user conversational languages
(e.g., BASIC)
user 1,;el-of-skill aids (novice-
tutorial; journeyman-multiple
choice)
data description languages for
intersystem compatibility

New operating systems to handle
diverse jobs in multiple modes of
operation (i.e., real time, remote
batch, interaction modes)

multiprogramming
multiprocessing
various timesharing scheduling
schemes
microprogramming

General data-management systems
Generalized application packages

industry and problem oriented
(e.g., bank industry-payroll)

New software businesses and
services

different modes of operation
industry oriented
national networks
cooperative services
automatic data exchange
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PROSPECTS FOR REDISTRIBUTING KNOWLEDGE AND POWER

For too long the computer has been commonly regarded as simply
another, albeit more powerful, calculation device to be used only for
routine computational tasks. Now, however, with the proliferation of
MIS tools and networks, the computer is emerging as a key agent in the
redistribution of knowledge and power.

The most importantbut perhaps most subtleimplication of MIS
technological developments is that they provide major opportunities for
improving not only the quality of education, but also equal educational
opportunity. As networks begin to link geographically distributed data
bases, any manager (or student) in any school district can gain access
to information from these sources of knowledge.

Another important trend will be the vertical and horizontal integration
of various types of systems related to MIS. As these systems become more
integrated, administrators who are now isolated organizationally or geo-
graphically from one another will be able to interact more closely in using
their MIS aids.

Informationthe lifeblood of the management process and th, t key
to survival and continuous renewal of the manager and the educational
systemcan saturate man's thinking process as easily as its absence
can starve that process. The "information explosion" and the improved
means for distributing this information can quickly flood the educational
manager's desk top and mind with useless data. Fortunately, the man-
ager can avoid this problem by properly defining educational objectives
and by understanding the decision-making process as a dynamic, multi-
level system. Furthermore, he must construct his MIS with due regard
for costs and benefits, and must carefully choose the associated tools with
a sensitivity to their limitations.

By the mid-1970s or sooner, the manager will observe that the evolu-
tionary development of information technology that began in the 1950s
and continued throughout the 1960s will have accelerated so rapidly as
to trigger a dramatic revolution in the acquisition, processing, distribu-
tion, and use of information.

The question is not whether we will incorporate the
computer into the solution of the problems of com-
munication, knowledge and power. The question is
whether we will guide its development and control
its use in the light of human needs and aspirations.

T-Tsmard W. Johnson, president
Massachusetts Institute of Technelogy
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