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FOREWORD

Part I of our final report summarizes the pilot projects that were conducted

by the Center's staff and includes thei. objectives, methods, results, and
implications for a proposed operational center for educational policy research,
end conclusions and recommendations for the organization and administration

of a program of activities to be implemented in the Operational.cenper.

This document (Part II) is an integral element of our finasl report, and has
been separated from its companion document only for the reader’'s convenience.
It inclides a collection of papers prepared by our Pilot Center's staff. They
contain the basic source material which has been summarized in Part I. These
papers descrive our accomplishments in depth, tell something of our aspire-
tions and assumptions for the proposed operational center, and contain the
findings and conclusions of the pilot studies. 1In order fully to understand
our philosophy and perspectives for the operational center, and to appreciate
the nature and extent of our efforts during the nine-month contract period, we
urge the reader to spend the time necessary to read these papers, and to
reflect on them seriously since they represent the major substantive contribu-
tions of the Pilot Center.

Appendixes A and B, by Perry E. Rosove, describe the results of our investiga-
tions into the methodology of conjecturing about the future. Appendix C, by
Zivia Wurtele, surveys the potential utility of computer programmed mathemati-
cal models for educational planning as they might relate to the program of
activities that are recommended for the operational center. Appendix D, by
Thorington B. Robertson, presents the results of an experiment designed to
explore the educational "wants" or "future preferences” of a selected number
of diverse groups and organizations in society. Apperndix E, by Perry E.
Rosove, provides the results of an analysis of possible future roles of educa-
tors in a post-1988 world. Appendix F, by Jack Jaffe, presents the findings
of an investigation of the utility of automated bibliographic and forecasting
methods data files for use in an operational center. Appendix G, also by
Jack Jaffe, illustrates the use of "system" concepts as an aid in the educa-
tional policy making process. Finally, Appendixes H and I, by Harry F.
Silberman and Harold Horowitz, respectively, provide illuminating commentary
on the educational policy making process.
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This paper presents the results of a provisional survey of existing
usefulness for an operational center regignsible for supporting future
oriented policy formulation and decision making in the field of
education.

The primary concern of this paper, it shculd be emphasized, is not with
methodology as such but with its use. The gquestions of concern to us

here are: What functions should an operational center perform? Can
existing forecasting methods contribute to the functions of an operational

center? How can the methods contribute to a public dialogge about the
future of education?

Part II reviews briefly the curreat state of the art in forecasting
methodology and provides some working definitions. Part III reviews the
possible functions of an opzraticnal center and relates the methods iden-
tified and defined in Part II, B, tc those functioms. Part IV provision-
ally evaluates the potential capabilities of the identified methods to
support Center functions. Part V reviews the conceprt of "method strings."
Part VI briefly discusses the next step.

A caveat must be duly noted before we proceed. We do not regard curselves
as experts on forecasting methods. There are few persons in the world
today who would so qualirfy. This paper is offered, then, not as a
definitive wcrk, but as an initial and provisional step ia a iong-range
process the ultimate objective of which should be to contribute to the

creation of a science of futurology and to put that science in the service
of education.
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IT. CUGRURT rUnECASTING STATE OF THE ART

A broad survey at the present time of attempts at conjecturing about the
future very quickly reveals that there is no recognized science or field
of futurology. There appears to be, rather, almost as much variation in
the type of approach to the subject as there are active futurists. Fore-
casting efforts vary extensively with regard to purposes or objectives,
theoretical assumptions, concepts employed, degree of concern for method-
ological rigor, substantive areas of interest, the use of data, the time
period considered, ete.™ There is no widely accepted classification
scheme for forecasting methods. The problem is further confounded by the
lack of a standardized language by means of which the futurists can com-
municate with one another. There is not even agreement as to what
constitutes a "method" or what is meant by a "trorecast,"

As a result of these conditions, anyone can pley the game of conjecturing
about the future regardless of his interests, background, experience, or
training. There are no credentials which differentiate the qualified
futurist from the unqualified, or the responsible student of the future
from the irresponsible. There are, in too many pronouncements about the
future, no publicly acceptable means whereby one conjecture can be con-
sidered to be more valid, more relevant, or more useful than another,**
And ss long as this situation prevails, the policy meker, in education

as in other fields, may have no recourse but to accept a conjecture which
sults his personal biases, or he may be faced with inconsistent or con-
flicting conjectures which make inaction seem to be the most reasonable
coursze to take.

It is essential, then, in light of the current state of the art, to begin
with some working definitions which will allow us to proceed in a ration-

al fashion with the investigation of forecasting methods for the purposes
of this paper. ‘

< :
Some feeling for the range and variety of these efforts can be obtained by

reviewing the following sources: H. S. Parnes, Forecasting Educational Ne.ds
for Economic and Social Development, Organisation for Economic Cooperation and

Development, 1962; Daniel Bell, "Twelve Modes of Prediction - A Preliminary

Sorting of Approaches in the Social Sciences," Daedalus, Summer 1964, pp. 845-
880; Erich Jantsch, Technological Forecasting in Perspective, Organisation for
Economic Cooperation and Development, October 1966; Bertrand De Jouvenel, The
Art of Conjecture, New York: Basic Books, Inc., 1967. T

One long-range goal of an operational center should. be to establish the
criteria for credentialing professional futurists,

A=3
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A, Definitions

1. Definition of "Forecast"

The term "forecast" is an impediment to the clarification of
the objectives of an operational center for educational policy
making. While it is true that the Center must be concerned
with what the future might be like, and hence the need for
"forecasts" in the traditional sense is clear, of even greater
importance is the evaluative function of policy makers tc avoid
some possible futures and to echieve others. Thus, when we
speak of methods throughout this paper we are equally concerned
with those which foretell the future in a probabilistic sense,
and those which serve to facilitate the process of selecting
and realizing & desired social or educational end-state.

There is another sense in which the term "forecast" is a
stumbling block. The traditional use of the term conjures up

a one-shot effort to conceive some mental image of the future.
Yet it is well known that thinking sbout the future also molds
and channels what the future will be. This dynamic process is
recogrized by the notion of the "self-fulfilling prophecy. "
From this point of view, a "method” may also be a set of prcce-
dures for moving from the present into the future under the
control of legitimate authorities. In this orientation, what
is known about the present, what is regarded as likely to happen
in the future, and the desired end-state are all constantly
undergoing modification through a cyclicul, interacting process.

One of the most difficult problems in the analysis and use of
current forecasting techniques is that of validation and
credibility. To what extent does a specific "forecast" reflect
the application of a "method"? Is a forecast acceptable,
useful, or significant merely because an expert in some field
has made a pronouncement about the future? For example, how
does the trained scientist deal with prognostications like
this:

"Under electric technology the entire tusiness of man
becomes learning and knowing. In terms of what we
still consider an 'ecoromy' (the Greek word for a
household), this means that all forms of employment
become 'paid learning,' and all forys of wealth result
from the movement of information."

*
Marshall Meluhan, Understending Medie, New York: McGraw-Hill Book Co., 1965.

A=l
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2,

The important issues of defining what a method 1s and what is
meant by their validation or credibility must be considered

in light of the "types" of conjecturing about the future we
have begun to differentiate above. Two different types of
forecasting are widely recognized in the literature. One type
--extrapolative--begins with past and present data and projects
them into the future; the second type--anticipatory or
"normative"--conceptualizes a desired future. The former type
is concerned with what might be; the latter type is concerned
with what should be. Methodologically, the extrapolative type
of forecasting must adhere to the canons of secience. But since
the anticipatory type is a matter of value choices, the canons
of science are not relevant in the usual sense. These points
require elaboration. First let us define what is meant by a
"method" in the traditional sense.

Definition of "Method"

1T a forecasting activity is to be identified and classified
as a method according to traditional canons of science, it
should possess the following attributes:

. a defined sequence of procedlures which is
systematically followed in &ll applications;

. cormunicability of the knowledge produced
in a form such that it can be employed by
other investigators;

. independent verifiebility cf the claims
of knowledge produced.

As we have noted, these canons are applicable to the extrapola-
tive type of forecasting. This is so since this approach ls
presumebly concerned with matters of fact such as hlstorical
records or obsexrvable events.

The traditional canons of sclence cannot be applied to anti-
cipations gbout the future or to evaluations of what education
should he, These are not questions of fact. Nevertheless,
there are '"methods" which contribute to this type of explore-
tion of the future. These methods are best described, perhaps,
as sets of procedures, at present not always well defined,
which facilitate public dialogue about the future. A process
of public choosing from among possible alterative futures
might include the following steps:

A=5
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. generation of alternative possible futures;

o presentation or display of possible alternative
futures and/or relevant data which is equally
accessible to all interested parties;

. public debate on the alternative futures, path-
ways to achieve them, and their possible
consequences;

. public selection of a desired future and pathways
to achieve it;

. a monitoring process whereby the movement toward
or away from & desired future can be ascertained
by feedback techniques and corrective steps
taken in time to affect the outcome.

In traditional science, as noted above, the validation of a
theory or hypothesis requires that it be stated in a form such
that it is most easily testable.* The best theory is the one
vhich is testable in the most rigorous way. However, theories
vhich are so stated that they cannot be tested msy still serve
& purpose within science as stimuli to thought and to identify
problems worth investigation. From this point of view, the
quotation from McIuhan above may not be & testable theory but
it may be useful methodolo;ically in that, as a deductive
rather than an inductive approach, it generates rich theory,
many hypotheses, and a wide variety of deductive-type hypo-
thetical consequences. This is a useful first step in a set
of procedures for the study of possible alternative futures.
However, it is critical to recognize that Mcluhanisms are Jjust
a first step. These same propositions apply also to interpre-
tations of the activities of many ycung people today as a
social movement.** These interpretations provide stimulating
and. thought-provoking hypotheses about what is "happening" and
vhat may happen in the futwre.

The following comments on theory testing are derived from Karl R, Popper,
The logic of Scientifie Discovery, New York: Basic Books, 1959, Chapter I.

*%
See, for exemple, J. L. Simmons and Barry Winograd, It's Happening: A

Portrait of the Youth Scene Today, Marc-Laird Publications, Santa Barbara,
California, 1966.

A-€
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It is evident that such first steps in a sequence of procedures
do not establish the validity or "truth" of a forecast since
there are no facts about the future which can be validated, What
can be provided, beginning with these theories and others like
them, is a set of systematized and puablic procedures which
hopeully will make more credible, reasonable, and responsible
the choices policy makers must make.

Both types of methods, as defined above, are represented in
Table 1 (page A-19) and in the following discussion.

It should be recognized explicitly thst none of the methods
currently used in forecasting have the sort of precision about
them that we attribute to laboratory experiments in physics or
chemistry. Even in the field of demography different results
are obtained in time-series extrapolations of population growth
since the scientists involved employ different assumptions.
What we must do is recognize the iimitations of all forecasting
methods, accept the fact that the future can be usefully studied
nevertheless, make use of those methods that best lend them-
selves to different purposes, and, with all pcssible speed,
work to Lamprove all the relevant methods availsble to us. An
eminent philosopher some time agc stated the issue in these
words:

"Although the form of scientific or empirical metl-d
is constant, any vart of it, any of its guiding
conceptions, may very well undergo change. In short
no portion of the method, no corner of the results
should be made 2 fetish. The reciprocal interaction
of methods and results allows for progressive
correction suitable to a world in which change is so
pervasive a feature.'

B. Definitions of Futures-Creating Methods

The list of twenty-one methods for conjecturing about the future and
for contributing to the attainment cf a desired future which are
identified and defired pelow do not by any means exhaust the number

of possible methods which might be useful in the operational center.
The methods presented are a set that were readily identifiable in

the course of a two-month survey and they appear to encompszss the
major methods identified in the various sources which were examined.**

Abraham Edel, The Theory and Practice of Philosophy, New York: Harcourt,
Brace and Company, 1946,

*¥
See bibliography of the SDC Pilot Center Progress Report for August, 1967.

A=T
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Additional method:, will be added 1o the list as their relevance is
de:termined.

Tne list is essentially a new set of methods, although the names
identifying them are not new. They have been abstracted or culled
from several different sources. Some of the methods listed below
are composites of several methods which were identified by &:fferent
names in the original sources although they appear to be identical
or similar in nature. Some methods which are described in varicus
sourzes are not presented here since not enough information sbout
them was available to make any evaluation possible. This will nct
rule them cut for possible consideration at a later date. Other
allegec "methods"” have nct been included here since they appeared

to be highly !.diosyncratic efforts to cope with specific protlems
and did not mezet any of the criteria for a method as noted atove.
Two methods, content analysis and expert opinion, were not described
in any of the sources reviewed but they are included here because
they are commonly used and because of their relevance to the
possible functions of an operational center. The list also repre-
sents an effort to find a balance between the forecasting of techno-
logical developments and the forecasting of social phenomena. Such
a balanced approach does not now exist in any of the sources studied.
Methodology is relatively highly developsd in and widely used for
technological and economic forecasting, but it is relatively unde-
veloped for non-economic, sociocultural phenomena--the type of
phenomena of special interest to educational policy makers.

It should be noted tihat for the purposes of this report we have not
cdeveloped a logical classification scheme for methods. What we
have done as a first step is to list and define some of the methods
which other investigators have declared to be significant by naming
and using them. We have also attempted an initial evaluation of
forecasting methods in terms of their potential to suppoxrt possible
functions of an operational center for educational policy maeking.
n addition, we have rank ordered the methods for their presuned
potential utility. While the development of a logicel classifica-
tion scheme for methods would be desirable, it would be premature
for us to attempt this. A more exhaustive analysis, eveluation,
and classification of forecasting methods is a major unc¢ertaking
vhich is not the function of a pilot center but, rather, an
appropriate responsibility for an operational center.

Definitions

1. Brainstorming: a form of group dynemics designed to
encourage creative and imaginative thinking atout tke
future via an uninhibited exchange of ideasg.

A-8
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2. Delphi fechnique: a procedure for systematically solici-
ting and collating the opinions of experts on the future
of a preselected subject by sequential individual inter.
rogations, usually by questionnaires. An effort is made
to achieve ccnsensus or convergence of opinion by the

feedback of results to the participants.

3. Expert opinion: the opinions of qualified specialis%s
about; the future of thes phenomena within the field in
which they have renown or the recognition of their peers,

4. Literary fiction: novels or other forms of literature
which imaginatively or creatively construct future social
systems or conditions.

5. Scenarios: the imaginative construction into the future
of a logical sequence of events based uron current
conditions.

6. Historical analogy: inferring the similarity between
attributes or processes of two or more different historical
develorments, social conditions, or societies on the
basis of other presumed similarities.

T. Historical sequences: formulations of the independent
recurrence of similar sequential social, economic, and
cultural processes and conditions in different societies
or nations; or the treatment of sociocultural phenomene,,
in general, in terms of logico-historical sequential
phases or stages of development.

8. Content analysis: abstracting from content--speeches,
novels, art forms, etc.--generalizations or trends Pere

; taining to a wide range of phenomena such as public
B attitudes, values, political ldeoclogy, national style,
;l ete.

: 9. Social accounting: an effort to conjecture about the
3 future of a nation, social system, or institution by
B determining the "sum" of a series of independent factors,
4 &, b, ¢, ...n vhich comprise it at time t, resulting in
? profile A, and then progressing to series a’, b', ¢!,
.oon' at time t', resulting in profile B,

10. Primery determinant: +the interpretation of sociocultural
ev-ats, conditilons, and processes in the past, present,
anit future in terms of the consequences of a single major

A=9
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12,

13.
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factor or primary determinant such as Marx's mode of
production or McLuhan's media.

Time-series extrapolation: the extension of a series of
measureneiits of & quantity over a period of time Ffrom the
past into the future,

Contextual mapping: the extrapolation in graphic: form of
the interrelationships of functionally related technologi-
cal developmeats. A "map" shows lcgical and. eavsal
interdependencies.

Morphological analysis: a systematic procedure for
exploring the totality of all possible solutions to a
given large-scale problem, i.e., all possible ways of
propelling rockets., The definition of the problem pro-
vides an initial <et of parameters and the full range of
possible answers to the problems inherent in each initial
parameter represent ancther set of parameters, and this
set is then explored, and so on, until all the parameters
have been explored. A possible solution to the problem
of propeliing rockets may then be any combination of the
dependent parameters within the sets of parameters at
different levels of the analysis.

Relevance trees; a procedure for determining the

objective means or techniques required to implement an
explicit qualitative goal, i.e., to permit all students
to proceed through educational programs at their own pace.
Each branch point of the tree, moving downward from the
stated objective, represents a potential decision to
follow a particular implementation direction. Either
qualitative or quantitative criteria, or both, nay be
used to aid the selection process. Each subsequent
branch level is considered, in turn, as a possible zet
of alternative goals and each alternative is analyzed to
determine the objective means required to implement it.

Decision matrices: a method for allocating resources,

determining priorities, or selecting goals by graphically
displaying the relationships of miltiple interdependent
variables in two or three dimensions. For example, one
dimension of a decision matrix in education might be
available funds while the other dimension might be faculty
and administrators' salaries, maintenance costs, library
costs, etc.

A-10
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Deterministic models: a deterministic model is a mathe-
matical abstraction of real world phenomena. It is a

set of relationships among quantitative elements of the
following types: parameters, variable inputs, and
variable outputs. The development of computer technology
has made possiblie the implementation of models which are
too complex fer non-computerized solutions.

Probabilistic models: a prcbabilistic model is a mathe-
matical representation of the interactions among a number
of variables in which the wvalue of at least one variable
is assigned by a random process. The numerical results

of repeated exercises of the model will yield different
numerical values. The values of variables may be based

on estimates of future conditions. A computer facilitates
running innunerable exercises of the model.

Gaming: not to be confused with game theory, provides a
simulated operational present or future environment
structured so as to make possible multiple simultaneous
interactions among competing or cocperating nlayers.
Games may be entirely manual in nature, or a computer may
be used in some types of games to provide simulated
inputs to the players and to record and analyze their
performances.

Operational simulation: the exercising of operators of

a system in their actual environment by the use of
selected similated inputs to provide education and train-
ing to the systen's operators and/or to facilitate
analysis and understanding of the system's operations for
evoiutionary design and development. The inputs may
represent the worid of the future.

Benefit-cost analysis: a quantitative method designed to
assist decision-makers to make the most efficient trade-
offs between financial resources and competing programs.
The total cost of each program, both direct and indirect,
is estimated and the programs may be evaluated in terms
of the advantages, outputs, or resuits (benefits), both
short-run and long-run, which each is estimated to have.
These estimates are expressed quantitatively. Since both
program costs and their benefits have specific values,
several alternative courses of action may be systematically
conpared and evaluated.
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2l. Input-cutput tsbles: models of an economy vhich is dis-
aggregated intc sectors and in which explicit account is
taken of scles and purciiases between sectors. One set

/o~ of phfameters which is common to all such models are

vt _Jtechnical cooefficients; the technical coefficients of an
industry are the number of units of input of each
industry which are required in order {o produce one unit
of ocutput of the given irdustry.
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ITI. POSSIBIE FUNCTIONS OF AN OPERATIONAL CLNTER

Tne following list of functions is representative of the genersl type of
activities and responsibilities which would probably be undertaken by an
operational center for educational policy formuletion ard decision
making. The list, of course, is highly tentative and incomyplete at this
time and is presented here merely to facilitate the consideration of
methodologies for the study of the future in education. As the functions
. of the operational Center are more precisely and completely defined, the
i relevance of specific methods will also become more clear. The develop-
ment process relating functions and methods is iterative in nature.

‘ The operational center should have the capability to provide for at
[ least the following major functions or activities:

A. generate alternative futures, both extrapolstive and
anticipatory (what might be and what should be)

B. explore alternative pathways to desirable futures

]
* *
S wsint, B gy R v

. C. explore the alternative consequences of policy decisions

D. achieve 'riu public dialogue a selection of preferred
futures and pathways to them

» »
N .
Y R s ¢

E. conduct training for policy makers in the study of the
future and in decision-making about the future

} F. conduct research on selected problems pertaining to
k group decision processes, forecasting methodology, and
the future of education

G. identify information needs

A brief explangtion of each of these Center functions, as presently
conceived, is presented below.

fﬁ? A, Generate Alternative Futures

! This functicn includes both types of conjectures about the future--
; extrapolative and anticipatory. For both types a range or fan of
possible futures is sought rather than a single "prediction" or
"forecast" which is alleged to be most accurate or valid. In

3 recognition of the unreliability of such prognostications, a range
of futures are conceived and systematically formulated for the
purpose of stimulating thought, to arouse discussion, to force
exhaustive analys2s of basic assumptions and of current and planned

A-1%
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policies and programe, to require the clarification of objectives,

to serve as stimuli to action and decision making, to make possible
the evaluation and possible re-structuring of priorities, and to
identify cdata needs. Philosophically, the importance of generating
alternetive futures cannot be overstressed. It serves to overcome
technological determinism and drift in social affairs.™ Given
alternatives, the determination of the future then becomes a human
policy and decilsion-making function. Expert opinion, the Delphi
technique, scenarios, and time-series extrapolations lend themselves,
among other methods, to the operation of this function.

Explore Alternative Pathways to Selected Futures

Assuming a desired future or end-state is selected by the policy
makers from among the alternative possibilities, the exploration of
the possible alternative routes by which the selected end-state may
be attained is carried out. The forecasting methods serve in an
iterative process as feedback and feedforward mechanisms linking
the present and the future. A sclected end~state provides the
basis for decision-making in the present. Futures-creatving methods
may then be utilized in a continuing series to cvaluate the results
of decisions made and actions taken in the effort to attain the
desired goal. On the basis of new concepts of the future using new
data, a revised or nevw end-state may be accepted as the policy goal.
Thus, end-states channel current decisions and actions, while the
consequences of' those decisions and actions serve as a basis for the
revision of desired futures. Relevance trees, decision matrices,
probabilistic models, and beanefit-cost analysis are some examples
of the methods which are useful for the investigation of alterna-
tive pathways for accomplishing stated goals.

Explore Alternative Consequences of Selected Pathways

This function provides systematic procedures and methods for
exploring the full range of possible consequences to other
variables, programs, processes, etc., after pathways have been
selected by policy makers to reach some desired future. This step
is particularly difficult in that it implies knowledge of causal
relationships among variables. Where causal relationships are not
known, however, the ramifying consequences of traveling a particu-
lar route can still be explored by the use of probabilistic models,
or as in operational simulation or gaming, by allowing "players" to
perform different decision-operations sequences in successive
"exercises.”" Where causal chains are better known, other methods,

On this point see Hasan Ozbekhan, Technology and Man's Future, SP.249k,
Santa Monica, Califormia, System Development Corporation, 27 May 1966,

A=l
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such as deterministic models, input-output tables, or morphological
analysis, etc., can be utilized.

D, Conduct a Public Dialogue

The question of which forecasting methods are relevant to and ise-
ful for educational policy making cannot be treated iniependently
of the requirement for a public dialogue linking futurists, policy
makers, and the public.

It is widely recognized that with inereasing specialization there
is a growing problem of communicaticn--literally an information and
semantic gap--separating, if not alienating, the professional
edvicators involved in policy meking and the layman, and there is a
similar gap vetween those professionals of all kinds serving on
local school boards and the public. The U,S. Commissicner of
Education, Harold Howe II, has noted that while the professicnal
educator and the layman once spoke the same language, this is no
longer true. He notes that "today, it is much more difficult to
attain the unanimity of the past. Today, in point of fact, it is
more difficult for the two even to converse. Can the traditional
division of educational responsibility between layman and educator
survive, or have we reached the point where our schools must be run
by professionals alone?"* Accepting the democratic ideal, the
Commissioner concludes that "the ideas of the educator can prevail
only if they win the approval of the layman ....'*™ It is not
likely that the current educator-layman relationship will be
drastically altered but the Commissioner believes the relationship
can be improved ‘'by trying to bridgs the gap between the two
cultures ...,"**¥

We can add to these observations about the communication problem

the fact that contemporary institutional and organizational arrange-
ments make dirficult the establishment of common frames of reference,
common methodologies for dealing with the future, and common data.
Thus a major function of thwe operational center should Le to provide
& physical facility within +which the makers of educational policy
and. the public can improve communication.

/ *
g Harold Howe II, "A Nation of Amateurs,"” Education ... Everybody's Business,
K Washington, D.C.: U.S. Government Printing Office, 1967, p. 3.

Ibid, p' h‘.

E AXK
M Ibid, p. 5.
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A concept similar to the one we are suggesting here was recently
discussed by Harold D. Lasswell--the "social planetarium."*
However, since the subject of concern to us is educational policy
making, perhaps an appropriate title for the type of institution
we are referring to might be "educational politeum." By analogy
to the institution which is uscd to popularize astronomy, twhne eque-
cational politeum might provide exhibits on the past and present
of education and on alternative interpretations of its future. The
politeum concept suggests the creation of a public forum for the
observation of and discussion about the future of education. The
products of conjectures about the future are translated into
physical displays. By making it possible to share vital images of
the future as distinct from tedious technical monographs, 'a basis
will be laid for overcoming the ignorance, indifference, and deep
incompatability of viewpoints within +he body poiitic, "%

E. Conduct Training for Policy Makers

Tt cannot be assumed that policy makers in all sectors and levels
of education are equally familiar with the Jje<cgon of futurists,
their methods, or the products or outputs of their methods. In
addition to the problem of understanding the work of the scientists
in the field, the policy make:s must “hemselves be able to make use
of futures-creating methodology.

Policy makers in education are not, of course, a homogeneous group.
They represent many different sectors and levels of the educational
realm., Thus there is a communication problem among policy makers
both in the use of a common set of methods for a particular purpose
and while participating in the decision-making process. For all
these reasons there should be a training function in the operational
center. Such methods as brainstorming, scenarios, gaming, and
operational simulation can be useful Ffor training purposes. In
addition, with appropriate forms of graphic presentation and the
use of display devices, other methods such as social accounting,
time-series extranolations, contextual mapping, and decision
matrices, can also be employed for training.

Harold D. Iasswell, "Do We Need Social Observatories?" Saturday Review,
August 5, 197, pp. 49-52

%
Tbid, p. 52.
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G.

Conduct Resegrcymon Selected Problems

A vital function of the operational center should be the conduct
of research on issues and problems in education of the future
brought to light both by the external scientific cecrmunity and by
the operations of the Center itself. This research capability
should include research on both "component' problems which can be
treated in relative isolation, such as the future of computer-
assisted instruction, and problems which are "integrative" in
nature, i.e., changing industrial processes, manpower requirements,
and vocational training curricula. Research facilities should be
avallable for the use of policy makers as well as the resident
research staff. The resident staff should be experts in the use
of the repertoire of futures-creating methods at the Center, and
the further development and improvement of those methods should
be one of their primary responsibilities.

Identify Information Needs

This function is vital to the conduct of policy making in all
fields and in education no less than others. It is becoming
increasingly evident that a basic problem in policy making is the
unavailability of essential data.® One of the special advantages
of conjecturing about the future in general and the use of a
variety of futures-creating methods in perticular is that these
activities call attention in a more systematic manner than hereto-
fore to the need for specific kinds of jinformation. Futures-
creating methods such as social accounting, morphologiral analysis,
relevance trees, decision matrices, mathematical mode.s, gaming,
operational simulation, benefit-cost analysis, and irnput-output
tables are particularly useful for the systematic revelation of
data requirements. Futures-creating methods provide theoretical
frameworks and analytic categories by means of which data needs
can be identified and collected data can be organized and stored.

*

For an extended discussion of this point see R. A. Bauer (ed.), Social
Indicators, Cambridge, Mass.: The M.I.T. Press, 1966, -

A=-17
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Iv. PROVISIONAL EVALUATION OF FUTURES-CREATING METHODS TO SUPPORT
CENTER FUNCTIONS

Table 1 presents a matrix which provides an initial and highly
provisicnal evaluation of the potential of the twenty-one methods
which are defined in Part II,B, to support the possible operational
center functions described in Part III.

As Table 1 indicates, the methods have been subjectively evaluated
along a five-point scale from "high" potential utility to "none".
By assigning numerical values to the positions on this scale, as
indicated by the coding information gt the bottom of Table 1, we
are able to arrange the method in a rank order as shown in Table 2.

The expected utility of a method was determined in part by whether

or not it met the criteria for either or both of the two types of
methods defined in Part II.* Additional criteria included: past
experience in the use of the method as reported in the published
literature, potential transferability of the method to an operational
center facility, and the relevance of the method to typical problems
and issues in education.¥*

Having conducted this ranking of methods we must now ask what we
have achieved. The ranking reflects the thinking of one individual
who is not a specialist in methodology and who has only devoted
two months to the study of the subject. The ranking reflects a
particular set of experiences and history. It is likely that
another investigator with a different background would have pro-
duced a different evaluation. He might also have derived a dif-
ferent set of presumed functions for the operational center
against which to evaluate the methods. What is required, then,

is a broader attack on the question of methcis in which a number
of specialists from various fields wculd cxamine the possible uses
for methods in the operational center, perhaps via a Delphi-like
technique.

¥ A method may be rated "high" if it might conceivably contribute to
the public dialogue about the future of education although it would not be
so rated if the criteria were only the traditional canons of science.

*% Some methods, such as morphological analysis, have been used with
apparent success in technological forecasting but the usefulness of
the method in the social reaim is yet to be demonstrated. Historical
sequences may prove to be a useful tool for forecasting in the social
realm but it has not been so employed by its developers but, rather,
by others in a more superficial fashion.

A-18
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METHCDS? POTENTIAL TO SUPPORT POSS 1

l Methods for Conjecturing Generate Alternative Explore Explore Enable .-:
About the Future Futures Alternative |Alternative Informeds
Pathways to [Consequences { Public ;
Futures of Decisions | Dialogue 8
Likely Desirable .
l. Brainstorming high high high low-zone low
- Delphi-like techniques high high high low high
3. Expert opinion high high high-low low low
b, Literary fiction low low none neae low-non
D« Scenarios high low-none high high high
6. Historical analogy low=-none low-none low-none none low-non
f. Historical sequences low low-none none lsw-non
8. Content analysis high-low high-low none none low-non
9. Social accounting high low-none high high high :
10. Primary determinant low-none high~-low low-none none low-none’
1l. Time-series extrapola. high none high-low low high E
12, Contextual mapping high low-none high low
13. Morpholcgical analysis high low-none high high
1k, Relevance trees high none high high low
'15. Decision matrices high-low high high high low
| 6. Deterministic models high high high high low 3§
_17. Probabilistic models high high high high low
18. Gaming high high high high high
19. Operational simulation high high high high high
20. _Benefit-cost analysis low high high high low
2l. Input-output tables low high high high low
Code: Expected utility of a method for support of education: Numerical
high N
high-low 3
low =
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TABIE 1

Explore Enable Provide Conduct Research on Identify Utility
mative [Alternative | Informed Training Selected Problems Research & Score
ays to |Consequences | Public Services Information

of Decisions | Dialogue Needs

Component Integrative

low-none low high low low-none high 26

low high low high high high 32

low low low high high high 29

none low-none none none none low-none 6

high high high low high high 31

none lov-none none low-none low low 9

none low-none none low-none low low 9

none low-none none high low-none high 16

high high high low-none high high 30

none low-none none low-none low low 11

low high high high low low 25

low high high 19

high none high high high 25

high low high-low low high high 27

high low high-low high high 28

high low high low high high 32

high low high low high high. 32

high high high high-low high high 35

high high high low high high 3k

high low low high high 26

high low ) low high high 26

Numerical value Numerical value

high L low-none 1
high-low 3 none 0
low 2 undecided (blenk cell) O
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IABLE 2

RANK ORDER OF FUTURES-CREATING METHODS IN TERMS OF
ESTIMATING VALUE IN STIMUIATING PUBLIC DIAIOGUE*

Gaming

Operational similation
Delphi technique
Deterministic models
Probabilistic models
Scenarios

Social accounting
Expert opinion
Decision matrices
Relevance trees
Bralnstorming
Benefit-cost analysis
Input-output tables

Time-series extrapolation
Morphological analysis
Contextuél analysis
Content enalysis

Primary determinant
Historical analogy

Historical sequences

Literary fiction

It should be emphasized, again, that this particular rating of the methods
reflects an emphasis upon "public dialogue" as a major feature of the opera-
tional center., A different emphasis, such as a concern with anticipating the
unexpected, would result in a different rating, ILiterary fiction, for
example, would have a higher rating in the latter case. Note also that the
five highest ranking methods lend themselves to well-controlled replications
while the lowest five depend heavily on individualistic interpretations of
data.

A-20




29 February 1968 TM=3645 /00k /00

The ranking may be misleading in that the utility score (the right-
hand column in Table 1) is a sum of Presumed utilities of a method
for nine functions of an operational center. This tells us that
some methods can be used for more purposes than others. But the
value of a method for one Center function mey be much greater,
depending upon Center objectives, then the totsl values of other
methods for several functions.

Furthermore, the value of a method may be altered when it is
examined, not by itself, but as one step in a logically sequenced
combination or string of methods.

A-2]




29 February 1968 T™~-3645 /00k /00

Ve METHOD STRINGS

It should not be inferred from the treatment up to this point of futures.
creating methods as separate elements that each method will invariably
be used independently in the operational center. For some types of
component problems, of course, a given method, such as time-series
extrapolation, may be used by itself. But for many of the objectives

of an operational center for educational policy making, strings of
nethods will be needed. One method may be used to provide inputs to

the operation of another method, while a third method may be used to
evaluate the outputs of the previous methods employed. Examples of such
spplications of method strings may be found in Honeywell'!s PATTERN and
the System Development Corporation's System Training Program (STP) for
the U.S. Air Force. PATTERN makes use of scenarios, time-series extra-
rolations, relevance trees, decision matrices, and deterministic models.
A typical STP exercise includes scenarios, deterministic models,
cperational simulation, and brainstorming.

Indeed, our investigation of methods has revealed that while the evalus-
tion of individual methods is an important issue, a heretofore badly
neglected problem is to determine which combination of methods can be
used and how shall they be combined in order to deal most effectively
with the future of a specific aspect of society and/or education. A
logical procedure is helpful to begin this task.

Wz have already noted that different methods lend themselves to different
puarposes by correlating methods with potential Center functions.
However, the past use of method strings suggests that methods may also
be correlated with steps or stages in the typical problem-solving
sequence. This sequence includes the following steps:*

. identification of the prcblem

. analysis of the problem

. synthesis of possible solutions

. evaluation of alternative solutions

. Judgment or the selection of a pr rerred solution

*
See, for example, John Dewey, How We Think, Boston: D. C. Heath, 1910;

Morris Asimow, Introduction to Design, Englewood Cliffs, .w.J.: Prentice-
Hall, Ine., 1962, pp. 20-23.
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Thus some methods are more useful than others in identifying
problems, while others are most effective for conducting analyses,
and still others are most useful in evaluating alternative courses
of action, and so on. The implication of this is that the
operational center should have at its command a repertoire of
methods which, in addition to providing support for particular
Center functions, could be brought tuv bear depending upon the
stage in the problem-solving process engaging the attention of
the policy makers.

Tre overation of a Center function, such as "generate likely
alternetive futures," and the protlem-solving sequence described
above suggest the application of a particular method string.
This is illustrated in the following Table:

TABLE 3
SUPPORT FUNCTIONS OF METHOD STRINGS

Operaticnal Problem-Solviag Forecasting

Center Function Stage Method

Generate Likely Identify problems Scenarios /Expert Opinion

Alternative . . .

Fubures Analysis Benefit-cost analysis
Synthesis Probabilistic models
Evaluation Gam.ng
Judgment Delphi technique

The arvangement of methods in strings is alsc related to another
vital function of the operational center which we have stressed --
to enable informed public dialogue. Creating the future is a
process and methods merely facilitate that process. k. E. Bickner
has described this process succinetly: "...the future is not a
total design fabricated at an instant in time by a collective
conscious, but rather the continuously remolded product of erndless
and innumerable pushes and pulls from a diverse multitude."¥
Methods serve to prov.de the substantive Jdata, the concepts,

and the theories around which this struggle occurs while the
Center provides the place.

¥ In a letter to M. Adelson, dated August 9, 1967.
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The possible interactions among futurists, policy mekers, and the
public and the use of method strings is illustrated in Figure 1.
The Figure indicates that futurists may employ t“e Delphi technique
to explore alternative desired fubures; the futurists may present
to policy makers the alternative consequences of specific futures
via a social accounting method; policy makers may investigate
alternative pathways to a specific future using prepared scenarios;
and, finally, operational simulation may be employed by the policy
mekers to conduct an informed dialogue with the public about
preferred futures and recommended pathways to reach them. The
dashed lines in the Figure suggest two types of feedback loops;

cne string of loops connecting the participants in the dialogue,
and enother set connecting the methods. The feedback loops linking
the participants in the public dialogue contribute to the future
creating process referred to above. The operational center must
provide the facilities, the display mechanisms, and the procedures
whereby the various participants can react to the ideas and con-
cepts about the future of education generated by other parties

to the dialogue.

By the same token, procedures must be established whereby the
outcomes of a method such as operational simulation (see Figure 1)
are translated into inputs for the design of another round of
scenarios. Similarly the creation and use of scenarios raises a
host of questions and issues about neglected aspects of society
which can be presented to the designers of social accounting
schemes to assure a more complete social "profile". And the use
of a social accounting scheme will suggest in a systematic fashion
sets of social issues which can provide the basis for questions

to be explored via the Delphi technique,

The full power of methods for conjecturing about the future and
achieving desired futures will probably not be attained via the
development of any one particular method or number of meghods
conceived independently but, more likely, by the ultimate creation
of method strings.
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METHOD STRINGS AND THE INFORMED PUBLIC DIALOGUE

Delphi

Futurist rg—- technique Futurist -~

Social
Accounting

Code

participant in
the dialogue

Y

forecasting
method

i

interaction

<F =~ —— = = feedback

Note: Futurists, policy mekers, and the public comprise three levels.
Interaction occurs within each level and between different levels,
and appropriate methods are used for each type of interaction.
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THE NEXT STEP

This paper has described the results of the first step in the investiga-
tion of forecasting methods--to determine their utility for the purposes
of the SDC Pilot Center and to serve the possible future needs of the
operational centers. A set of selected methods has been evaluated sys-
tematically with respect to potential Operational center functions. The
concept of method strings has been presented and it has been indicated
how such strings are related to Center functions and the typical problem-
solving process.,

During the months of September and October <he emphasis in the investiga-
tion of methods will shift from a concern with +the utility of the methods
for the support of operational centeyr functions to the substantive
concepts, trends, and data produced by selected methods. The methods
will be selected from among the following: Delphi-like techniques,
scenarios, expert opinion, brainstorming, time-series extrapolation,
content-analysis, and historical sequences. These methods have been
chosen since they have been used more extensively than others in efforts
to forecast socio-cultural phenomena of direct relevance to this project
and the results of these efforts are more readily available.* The
objective of this phase will be to examine the scope and degree of dis-
agreements, convergences, similarities, and inconsistencies in the sub-
stantive findings among the methods studied and among multiple applica-
tions of the same method.

The substantive societal trends forecasted and conjectured about by the
applications of the methods will be campiled and their implications for
the future educational environment will be exploied, These activities

will be preliminary to an intensive study at a later date of the future
roles of educators.

¥

Scenarios recently created by the Hudson Institute are now available,
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I. INTRODUCTION

This report pregents the results of o continuing investigastion inmto the
methodology of conjecturing about the future. It describes the structure
and content of a "contextual map," one of the twenty-one methods used in
the study of the future which were identified, defined, and evaluated in
a previous progrzass report.1 A contextual map may be defined as a graphic
display of the logical and causal dependencies of functionally related
phenomena. Part II of this report describes the structure and content of

the map we have developed.

The idea that the method of contextual mapping would be a very useful
approach, with many long-range potentials, emerged first out of thke review
of this Eethod.by'Erich Jantsch and his ccmments about its potential
utility. Jantsch's closing remarks about contextual mepping are worth
quoting here:

"This aspect of exploratory forecasting seems to have been agpplied
very successfully. In the absence of systematic large-scale
normetive forecasting in areas other than advanced technical
development, contextual mapping has not yet received ihe full
attention which it deserves. It is considered of potential value
within the framework of social technology."

The decision to make use of a contextual map as a device for coming to
grips with the substantive problems of social trends, the future of educa-
tion, and the possible roles of educators in 1988 was reached as we
acquired some first-hand knowledge of the forecasting state of the art; as
we studied the documents of the Hudson Institute and participated in the
Institute's seminar; as we read the literature dealing with social trends;
and as we attempted to cope with what we regarded as a basic issue--how to
use the forecasting state of the art in the context of a public debate, in
a public forum or "educational politeum."3

Our growing belief in the utility of the method received additional impetus
following a visit to SDC by Erich Jantsch on October 24 when we had the
opportunity to show our map layout to him and to review with him its
possible uses I~r educational pnlicy making.

1Progress Report: Educational Policy Research and Support Center,
Appendix 4.4 (TM(L)-3615/000/00. Santa Monica: System Development Corporation,
August 1667).

2Erich Jantsch, "Time-independent contextual mapptcg," Technological

Forecasting in Perspective, Section II. 3.5 (Paris: 0.E.C.D., October 1966),
pp. 178-181.

3Progress Report, op. cit., p. 20.
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The decision tc employ and experiment with a contextual map for the pur-
poses of the SDC Pilot Center does not imply that other methods--time-
series extrapolations, scenarios, relevance trees, etc.--are not equally
valuable. As we noted in our previous report, any evalustion of a method
depends upon the purposes for which it is used and how its power may be
enhanced in combination with other methods. There are, however, several
reasons why our energies and resources were put into the effort described
herein, These reasons mey be briefly summarized. Contextual mapping
would assist an operational center to:

. generate alternative futures
. explore alternative pathways to selected “utures

. explore alternative consequences of selected pathways

. co —act a public dialogue

. conduct training for policy mskers

. conduct research on selected problems
. identify information needs.

Other advantages which we believe are inherent in the contextual mapping
approach include the following. It

. makes social trend analysis a public rather than a private
function through public displsy of the trends, as such, and
it facilitates open discussion of the analyst's theories,
assumptions, and biases

R provides a more usable basis for familiarization of policy
makers with developing trends (reduces information overload)

. contributes to the determination of what individuals and
organizavions want for the future by identifying issues and
problems

. facilitates and depends upon a systemic point of view and
is, therefore, a useful interdisciplinary tocol

« maximizes the power of different methods for conjecturing
about the future by applying the concept of the method
string.

B-l
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IT.

Part IIT presents in detail the reasons why we decided to develop a con-
textual map and, at the same time, reviews the potential value of such
mapping for an operational center.

Tt chould be noted that this report is concerned primarily with conjectures
about the future which are based on the extrapolation of trends. T. B.
Robertson's work is concerned with what individuals or organizations want
for the future and is reported elsewhere (see Appendix D). However, some
overlap between these two approaches to the study of the future is briefly
reviewed in this report. Although a contextual map is constructed using
trend extrapolations, its nature is such that it also lends itself to the
formulation of normative projections in a public context. It is this fact,
among others, which makes the use of contextual mepping so potentially
valuable for long-range policy making.

The map described in this report is about half completed at this time, It
will be completed in the remaining months of the Pilot Center project.

STRUCTURE AND CONTENT OF THE CONTEXTUAL MAP

A, Mgp Structure

The contextual map is composed of a two-dimensional matrix containing
36 cells (see Figure 1), The vertical axis of the matrix is divided
into rows, each of which represents functionally distinctive
phenomena~~the basic, long-term trends of Western civilization. These
trends have been adapted from the work of the Hudson Institute.® Five
trends were selected since it appeared that they were particularly
rich in possible implications for education. The trends are:

. Increasingly sensate, empirical, humenistic, pragmatic,
utilitarian culture;

. Transitional, mass-consumption society characterized by
higher GNP and personal incomes, affluence (among the
better educated);

. World-wide industrialization and modernization;
. Institutionalization of change, especially through

research, development, innovation and organized
diffusion;

*
See Herman Kahn and Anthorny J. Wiener, The Year 2000: A Framework for

Speculation on the Next Thirty-three Years, Vol. II of the working papers of

the Commission on the Year 2000 (Croton-on-Hudson: Hudson Institute, Inec.,
1967), Chapter I.
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. Accumulation of scientific and technological knowledge.

For the sake of facilitating the mapping of functionally related pheno-
mena, we have grouped the trends into three major "sectors" and iden-
tified a total of six sub-sectors as rows of the matrix: cultural,
socio-cultural, economic-national, economic-international, science and
technology-organization, and science and technology-information.

Phenomena within a row are more closely related than phenomena among
different rows. However, since the rows represent concepts, they
should be recognized for what they are--convenient abstractions which
help organize otherwise apparently disparate data. There is much
overlap between and among the rows. Obviously developments which occur
within the sector of science and technology affect in a variety of ways
developments in the economic sector. Similarly, events and trends in
the economic sector affect the socio-cultural sector. These inter-
dependencies are not easy to show in a two-dimensional matrix.

However, we have attempted to represent them in Figures 2 and 3 by a
dot-dash line.

The horizomtal oxis of the matrix is divided into six columns which are
designed to show the logical and causal sequences of events, trends,
conditions, and processes dependent upon the basic, long-term trends.
The six columns include:

. Major Sub-trends

. Social and Technical Implications

. Implications for Education

. Educational Functions

. Possible Future Roles (for educators)
. Mg jor Issues

The selection of these column headings reflects both a logical order
and the substantive concerns of the SDC Pilot Center effort, i.e., the
implications of social and technical trends for society, education,
and the roles of educators.

The contextual map illustrated in Figure 1 is a physical wall display
presently located in the SDC EPRSC library. Its dimensions are 98
inches wide by 50 inches high. Each of the 36 cells in the matrix
measures 1l4.5 inches by 7.5 inches. The display is currently in use
as a method to derive the possible roles of educators in the late

1980's,
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Figures 2 and 3 provide graphic illustrations of the detailed structure
of the contextual map, Figure 2 portrays cells 1 B through 6 B, the
extrapolated consequences of the basic, long-term trend: "Increasingly
Sensate, Empirical, Humenistic, Pragmatic., Utilitarian Culture (Socio-
Cultural Sector)." Figure 3 portrays cells 1 D through 6 D, the
extrapolated consequences of the basic, long-term trend: "World-Wide
Industrialization and Modernization (Economic Sector-International)."

Trends, events, conditions, and processes are represented in each cell
of the matrix by "entries.," FEach entry is enclosed in a rectangular
box., Functionally related entries are identified by the same numeral
across an entire row of the map. There are a total of 18 functional
sets, three in each of the six rows. Figures 2 and 3 illustrate sets
1 through 6. Entries which are regarded to be especially important
are set off from other entries by heavy black boxes. The lines Jjoine
ing the entries indicate logical and causal dependencies. Time is
represented by the flow of boxes from left to right., The heavier
black lines linking boxes indicate alternative trend possibilities,
The dashed lines suggest possible interdependencies. A dot-dash line
is used to show interdependencies between and among different rows of
the matrix,

Note in Figures 2 and 3 that each entry is identified by a number,
€eges Del, 5.2, 5.3, etc. The number before the period identifies the
functional get to which the entry belongs; the number after the period
identifies the entry's sequence in that set., Such identifications
make easy reference to each entry possible and also provide a basis
for associating an entry with other data or information available to
the EPRSC such as the automated bibliogicphic data base, demographic
computer models, and statistical data available in literature sources,
At this point in time these associations are merely potentialities of
this approach; they have not yet been constructed., Carrying out this
development would be properly a function of the operational center,
However, there are no sericus technical problems involved in building
such a capability,

It should be pointed out that the actual map in use at SDC is coded
in color. For example, entries are pinned to the map with red tacks
to indicate they are critical; blue tape is used to show logical and
causal dependencies, Figures 2 and 3 show the same structural
features of the actual map but have been changed as described abeve
for the purposes of reproduction in black and white.

B-8




29 February 1968 TM=-3645 /00l /00

BASIC, LONG-TERM MAJOR 3UB-TRENDS
TRENDS
4.1 4.2
A_ TREND TOWARD HIGHER ASPIRATIONS THERE WILL BE A MAJOR SHIFT IN CLASS-
AMONG THE DISADVANTAGED PORTIONS RELATED VALUES IN WHICH THE LOWER-
OF THE POPULATION. CLASS WILL BECOME "STRIVERS".
5.5 5.9
RAPID INCREASE IN NEGRO PARTICIPATION NEGROES GAIN POLITICAL CONTROL OF SEVERAL |
IN POLITICAL ACTIVITIES; BLACK POWER OF THE LARGEST CITIES IN THE NATION. :
MOVEMENTS; BLACK NATIONALIST GROUPS.
5.1 5.4 5.7
TREND TOWARD URBANIZATION | § NEGROES WILL COMPRISE AN INCREASING
| CONTINUES WITH THE GROWTH PROPORTION OF THE POPULATION IN R D G REASING VIOLENCE
(SCCIO-CULTURAL OF MEGALOPOLISES. URBAN CORE AREAS (GHETTOS) — e :
SECTOR)
INCREASINGLY \
SENSATE, \\ 5.8
EMPIRICAL, \ s WHITE BACKLASH AGAINST NEGRO POLITICAL ACTIONS, {4
P . 2 BLACK POWER ADVOCATES, ETC., RESULTS IN MUCH
UTILITARIAN —\ = URBAN LIFE BECOMES INCREASINGLY UGLY, NOISY, POLITICAL CONTROVERSY IN BIG CITIES.
CULTURE \ DISORGANIZED, UNSAFE FROM TRAFFIC, CRIME, AND
B A\ | POLLUTANTS.
\\ 5.6
\ MAJOR EFFORTS ARE UNDERTAKEN TO SALVAGE
\\ AND REBUILD URBAN CENTERS.
\ 5.3
N | THE MIDDLE-CLASS CONTINUES THE FLIGHT
TO THE SUBURBS AND JOINED BY UPPER-
LOWER CLASS WITH INCREASING AFFLUENCE.
\\
6.1 \\ 6.2 6.4
1 =
_i INCREASING AFFLUENCE [N THE MIDDLE-CLASS THE CHILDREN OF THE MIDDLE-CLASS WILL TREND TOWARD AN INCREASING DECLINE 1N
UNDERMINES TRADITIONAL CONCERNS FOR EXPERIENCE AN EROSION OF WORK-ORIENTED, THE NUMBER OF YOUNG PEOPLE INTERESTED g8
ACHIEVEMENT/ADVANCEMENT/CAREERS. ACHIEVEMENT-ORIENTED VALUES. IN CAREERS IN BUSINESS AND INDUSTRY.
\
\ 6.3
\ ALIENATION(?)
\ ;
THIS LINE LEADS \ THIS LIN
TO ANOTHER ITEM  \, TO AN
AN
AV
EXTRAPOLATED CH
INCREASIN GLY SENSATE, E
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SOCIAL AND TECHNICAL

WITH URBAN PROBLEMS AND TO CONTROL VIOLENCE.

IMPLICATIONS
"ol
4.3 4.4
INCREASING SPECIALIZATION IN NARROWLY MAJOR SEGMENTS OF THE POPULATION,
i DEFINED TASKS WILL REMAIN AS A BASIS INCLUDING WOMEN, WILL EMPLOY AVAILABLE
FOR THE SOCIAL MOBILITY OF "STRIVERS" TIME TO EARN ADDITIONAL INCOME FOR THE
IN THE LOWER-CLASS--NEGROES AND OTHERS. PURCHASE OF NON-ESSENTIAL, LUXURY ITEMS.
]
|
|
|
EVERAL = 5.13
| RISING CRIME RATES
H
I
|
|
| 5.11
: MAJOR EFFORTS SPONSORED BY FEDERAL AND STATE |
l AUTHORITIES TO FIND JOBS FOR THOSE HANDICAPPED 5.14
I BY INABILITY TO WORK WITH SYMBOLS. TREND TOWARD CENTRALIZATION OF POWER TO COPE
|
|
|
|
|

JCTIONS, 5.10 5.12
& " THE CULTURALLY DISADVANTAGED WILL FIND THERE WILL BE VARIOUS TYPES OF SOCIAL
" THEMSELVES INCREASINGLY DISADVANTAGED PROTEST AND REBELLION (USE OF DRUGS,
; IN A WORLD CHARACTERIZED BY SYMBOL DROP-OUTS, RIOTS, ANTI-ESTABLISHMENT
MANIPULATION. MOVEMENTS, LITERATURE, ETC.) 515
1o TREND TOWARD **PARTICIPANT DEMOCRACY" TO IN-
VOLVE STUDENTS AND OTHER DISSIDENT GROUPS IN
l DECISION MAKING.
] ! J
6.6 I
THE USE OF DRUGS AND OTHER FORMS OF ESCAPIST 6.9 i1

ACTIVITIES INCREASE AMONG YOUTH OF URBAN  t—— EMERGENGE OF AN EXTENSIVE UNDERGROUND
GHETTOS AND AFFLUENT SUBURBS AND COLLEGES. I MOVEMENT AND STUDENT SPONSORED "FREE"

UNIVERSITIES IN MIDDLE-CLASS ENVIRONMENTS.

If
6.8 L
6.5 6.10
\ WITH INCREASING LEISURE, GREATER AFFLUENCE,
DECLINEIN IDEA OF THE "TWO FAMILY FAMILY". (BEGIN SECOND AND TWO FAMILY FAMILY CONCEPT, POPULATION A CULTURAL EXPLOSION.
BNTER ESTED FAMILY AFTER 40 IF AFFLUENT AND LONELY ENOUGH.) CONTINUES RAPID GROWTH.
STRY. ’
!
6.7 I
! INCREASE IN AVERAGE LONGEVITY. |
THIS LINE LEADS / !THIS LINE LEADS
TO ANOTHER 17t | l 10 ANOTHER ITEM

FIGURE 2.

POLATED CONSEQUEMCES OF BASIC, LONG-TERM TREND.
NS A TE, EMPIRICAL, HUMANISTIC, PRAGMATIC, UTILITARIAN CULTURE
4 (SOC10-CULTURAL SECTOR)

PAFullToxt Provided by ERIC




29 February 1968

TM-3645 /004 /00

BASIC, LONG-TERM
TRENDS

IMPLICATIONS FOR
EDUCATION

(SOCIO-CULTURAL
SECTOR)

INCREASINGLY
SENSATE,
EMPIRICAL,
HUMAMISTIC,
PRAGMATIC,
UTILITARIAN
CULTURE

W

AR S A M AL

45

4.9

4.10

VOCATION AL EDUCATION MUST BE INCREASED
INSCOPE TO MEET THE NEEDS OF STRIVERS.

NEW TYPES OF CAREERS, CAREER LADDERS, 4.8

INDUS TRIES.

REQUIREMENT FOR INSTITUTIONAL CHANGES,
1.E., APPRENTICESHIP PROGRAMS FOR
DISADVANTAGED {N CRAFT AMD OTHER

AND ACHIEVEMENT STANDARDS WILL HAVE TO
BE DEVELOPED FOR A WIDE VARIETY OF SUB-

WILL HAVE TO BE ADAFPTED TO NEEDS OF PERSONS

PROFESSIONALS (TEACHER'S AIDES, ETC.).

‘WITH INAD EQUATE SYMBOL-USE CAPABILITY.

VOCATIONAL EDUCATIONAL PROGRAMS AND CURRICULA

T

4.1
POSSIBLE USE OF RETIRED MILITARY

4.7 1
| ALTERNATING EDUCATION AND WORK |
4.6 1 5.20

| EARLIER EDUCATION FOR URBAN YOUTH|

5.17
EDUCATIONAL PROCESS MU-T BE

A MORE ECLECTIC, EMPIRICAL APPRCACH TO

PERSONNEL, MEN ON PROBATION, EX~
CRIMINALS AS INSTRUCTORS AND GROUP

EDUCATION. WHATWORKS WILL BE INSTI-
TUTIONALIZED, USE OF STORES AS CLASSROOMS,

LEADERS.
5.21 |

CERTIFICATION REQUIREMENTS FOR TEACHERS
WILL BECOME INCREASINGLY FLEXIBLE; IN
SOA'E SYSTEMS, A BA DEGREE WILL SUFFICE

CAMPS, EMPLOYER'S FACILITIES, COMMUNITY

REDESISNED SO THAT MINORITY GROUP
CHILDREN ARE NOT DEPRIVED FROM
FUL'. PARTICIPATION IN SOCIETY.

5.16
5 EDUCATIONAL QUALITY WILL CONTINUE

SERVICE CEINTERS, ETC., AS LOCI FOR LEARNING.

5.19

INCREASING EFFORTS TO DEVELOP EDUCATIONAL
PROGRAMS WHICH WILL MAKE THE EDUCATIONAL

TO DETERIORATE IN THE URBAN GHETTO.

5.18

PROC ESS RELEVANT TO THE LIFE EXPERIENCE
OF THE STUDENT FROM URBAN GHETTOS.

WHILE IN OTHERS, OLDER STUDENTS Wilt

TEACH YOUNGER ONES.

5.23
P

EDUCATION Will HAVE TO DEAL W1TH THE
POLARIZATION OF SOCIETY: A HIGHLY
EDUCATED "MERITOCRACY" V3 AN UNSKIH

5.22

UNEDUCABLE MINORITY.

8E DEVELOPED.

EARLY WARNING SYSTEMS TO IDENTIFY POTENTIAL
DROPOUTS FROM THE EDUCATIONAL PROCESS SHOULD

6.12

STUDENT PARTICIPATION IN ADMINISTRATIVE
MA.TTERS WILL §NCREASE; STUDENT REPRE~
SENTATIVES WILL SERVE ON FACULTY AND
AOMINISTRATIVE JODIES.

OF A GREATER SPRE .D OF POPULATIONAL
} TYPES IN TERMS Cr AGE - YOUNGER,
MIDDLE, OLDER.

EDUCATION WILL HAVE TO SERVE THE NEEDS

6.11 I_

THERE WILL BE A NEED FOR DIVERSE TYPES

6,13
AROUMD -THE-CLOCK USE OF EDUCATIONAL

A3

INCREASE IN EARNING OF HIGHER
DEGREES AMONG AFFLUENT.

6.16

EDUCATIONAL REQUIREMENTS FORTHE

OF EDUCATIONAL INSTITUTIONS AND PROGRAMS
TO SATISFY THE REQUIREMENTS OF DIFFERENT
SEGMENTS OF THE POPULATION--DIFFERING

IN SKILLS, MOTIVATIONS, CAREER OBJECTIVES,
AGE LEVELS , ETC.

[

6.14
| THE TEACHING FUNCTION IS SEPARATED

FACILITIES, PARTICULARLY FOR INDIVIDUAL
USE OF CAl, FILMS, T.V,, ETC.

FROM THE RESEARCH AND PUBLISHING

ARTS PRODUCERS FOR THE CULTURAL
EXPLOSION.

i
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EDUC ATIONAL FUNCTIONS
4.12 4.13
4 DESIGNING COMPENSATORY PROGRAMS IN USE OF SYMBOLS OPEXATING COMPENSATORY ROGRAMS IN USEOF SYmMBOWS | _ _
(MATH AND ENGLISH} FOR CULTURALLY DISADVANTAGED. (MATH & ENGLISH) FOR CULTURALLY DISADY ANTAGED. =
T [ i
] | I
I | I
| | |
5 26 i 5.28 1 |
DEVELOPING THE FHILOSOPHY FOR BALANCED EDUC ATIONAL DESIGNING BALANCED EDUCATIONAL PROGRAMS TO SATISFY
PROGRAMS TO SATISFY INDIVIDUAL NEEDS AND SATISFY INDIVIDUAL NEEDS AND SATISFY SOCIAL NEEDS FOR e — I
SOCIAL NEEDS FOR TECHNICALLY [RAINED PEOPLE. TECHNICALLY TRAINED PEOPLE. | |
| |
5.29 | i
524 5.27 NATIONAL AND EDUCATIONAL GOALS MUST | I
DEFINITION AND CLARIFIC ATION OF GOAL COORDINATION AT LOCAL, STATE, BE BALANCED AGAINST NATIONAL RESOURCES | 4 [
THE VARIED GOALS OF ELUC ATION. AND NATIONAL LEVELS. AND ALLOC ATION OF SCARCE RESOURCES IN
TERMS OF SELECTED PRIORITIES. | |
| I
5.25 5.30 ] I |
BARGAINING AND NEGOTIATING WITH COMPETING PRESENTATION TO REPRESENTATIVE |
POWER GROUPS: STUDENT DEMONSTRATORS, AUDIENCES OF ALTERNATIVE GOALS, | |
TEACHERS UNIONS, PAPENTS ASSOCIATIONS, _ PRIORITIES, RESOURCE PROBLEMS FOR | | |
TECHNOLOGISTS, WHITt~.GLLAR EMPLOYEES, EIC. = POLICY DECISIONS. | |
I | |
I | |
| I I
I | !
| [ |
6.18 I I i
PLANNING AND DEVELOPING EDUCATIONAL PROGRAMS | |
RICH IN CULTURAL CONTENT FOR INDIVIDUALS AT |
ALL LEVELS OF EDUCATION, INCLUDING ADULTS I | [
| ' I
| |
6.17 £ 30 | 6.21 1 1
i DESGIING COMPENSATORY FROGRAMS IN THE WOR.D OF PLANNING THE USE CF EDUCATIONAL FACILITIES OPERATING EDUC ATIONAL FACILITIES 24 HOURS
WORK FORREALITY DISADVANTAGED, MIDDLE-CLASS 24 HOURS PER DAY, 365 DAYS PER YEAR PER DAY, 365 DAYS PER YEAR
ACADEMICALLY ORIENTED STUDENTS. ! : — ! :
6.22
6:19 _|corTRIpUTING TO THE LEARNING PROCESS

PLANNING AND CONDUCTING RESEARCH

(TEACHING?)

Continued)

OF BASIC, LONG-TERM TREND.
NISTIC, PRAGMATIC, UTILITARIAN CULTURE
JRAL SECTOR)

Q
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BASIC, LONG-TERM

POSSIBLE FUTURE
TRENDS ROLES
4.16 4,17
ONE-TO-ONE TUTORS ~ THOSE wrHO ASSIST IN THE HIGH PERFORMANCE EDUCATORS = THOSE HIGHLY
EDUCATION AND GUIDANCE OF UNIQUE LEARNERS AT QUALIFIED TEACHERS TRAINED SPECIFICALLY TO
OFPOSITE ENDS OF THE CAPABILITY SPECTRUM - FACILITATE LEARNING PROCFSSES AMONG THE
THE UNUSUALLY DISADVANTAGED AND THE UN- DISADVANTAGED IN URBAN GHETTO ENVIRONMENTS.
USUALLY GIFTED
n——
4.18 4.20
g1 UNCREDENTIALED TEACHERS - THOSE WHO HAVE HAD COLLEGE STUDENT ASSISTANTS - THOSE COLLEGESS
SPANNERS - THOSE WHO BRIDGE EDUCATIONAL GAPS APPROVED COLLEGE-LEVEL TRAINING ADEQUATE TO STUDENTS WHO Will BE PAID MINIVIAL SALARIES
BETWEEN TEACHERS AND STUDENTS, MORE ADV ANCED PROVIDE LEARNING ENVIRONMENTS AND PROCESSES YORK WITH HIGH-SCHOOL LEVEL UR YOUNGER
AND LESS ADVANCED LEARNERS, I.E, AN 8TH GRADE FOR THE DISADVANTAGED IN URBAN GHETTO ENVIRON- DENTS WHO REQUIRE COMPENS ATORY PROGRAME
STUDENT TEACHING A 6TH GRADE STUDENT, OR THE MENTS. URBAN GHETIO ENVIRO NMENTS. 3
EQUIVALENT OF GRADE LEVELS. .
419 421 4
4.15 ’ - .
R B R T e P O PSYCHIATRIC AIDES - THOSE PERSONNEL TRAINED
VOC ATIONAL TRAINING ‘CARFF® SPANNERS - THOSE SUPERVISION AND TRAIN:N N At aging IN PSYCHI ATRY OR CLINICAL PSYCHOLOGY WHO' SN
WHO ASSIST VOCATIONAL EDUC ~TION STUDENTS ON-THE-JOB LEARNING SITUATIONS. (NOTE- TH ASSISTEDUCATORS WITH PUPILS SUFFERING FRO
BRIDGE THE GAP BETWEEN EDUCATION AND WORK. IMPLICATION OF THIS ROLE IS AN ORGANIZATIONAL PECHOLOGICAL OSSTACLES TO LE R :‘J GFR M
OVERLAP BETWEEN PRIVATE INDUSTRY AND THE H AL OXTA ARNING.
FORMAL EDUCATIONAL SYSTEM.)
(SOCIO-CULTURAL 331 533 335 PYPTmST—
SECTOR) EDUCATIONZL FUTURISTS - THOSE WHO SYSTEMATICALLY EDUCATION ARCHITECTS - THOSE WHO DESIG TECHNICAL ASSISTANTS - TH H F
- N THE 3
EXPLORE THE IMPLICATIONS OF CONJECTURES ABOUT THE FACILITIES, PLANTS, EDIFICES, EIC., IN WHICH THE LEARNING PROCESS BY ROVIDING SPECIALIZE
INCREASINGLY FUTURE FOR EDUCATIONAL PURPOSES. INDIVIDUAL, GROUP, AND COMMUNITY-WIDE LEARNING KNOWLEDGE IN THEUSE OF EQUIPMENT WHICH Cf
SENSATE, EXPERIENCES CAN OCCUR VEYS INFORMATION SUCH AS AUDIOVISUAL AIDS,
EMPIRICAL, : FILMSTRIPS, ROGRAMMED INSTRUCTION, ETC. 3
HUMANISTIC, S
PRAGMATIC, s.; 5.34
UTILITARIAN GUIDANCE COUNSELORS - THOSE WAO ASSIST
CULTURE

ZOf " MUNITY REPRESENTATIVE - THOSE PERSONS
CHOL.NBY THE LOCAL COMMU NITY TO REPRESENT

I3

THE COMMUNITY IN MEETINGS AND C DNFERENCES
WITH THE LOCAL EDUCATORS.

6.23

MASTER TEACHER - THOSE HIGHLY QUALIFIED
EDUCATORS WHO LEAD TEACHING TEAMS AND SUPER-

VISE UNCREDENTIALED TEACHERS, ASSISTANT
TEACHERS, STUDENT TEACHERS, TECHNICAL ASSESTANTS,
E1C.

&.24

STUDENT TEAC!ERS =~ THOSE STUDENTS ACQUIRING
A BACCALAUREATE DEGREE WITH THE GOAL OF
BECOMING PROFESSIONAL TEACHERS WHO ASSIST

THE LEARNING PROCESS UNDER THE DIRECTION OF
PROF ESSIONALS. (NOTE- TH'S ROLE IS NOT
LIMITED TO A "TEACHER'S COLLEGE" - ANY LIBERAL

ARTS STUDENT WOULD BE ELIGIBLE.)

ACADEMICALLY~ORIENTED STUDENTS WITH EDUCATIONAL
PLANS, AND JOB-CRIENTED STUDENTS WITH NEEDED
{ QUALIFICATIONS AND TRAINING FOR JOB GOALS.

625

COMMUNITY EDUCATION COORDINATORS - THOSE WHO
PLAN, COORDINATE, AND ¢ st inGGE MULTIPLE AND

DIVERSE EDUCATIONAL PROGRAM. SERVING A COM-
MUNITY IN THE LOCAL SCHOOU OR AN EQUIVALENT
LEARNING ENVIRONMENT.

6.26

.

E
I(i\CCREDlTATlON).

PRO GRAM EVALUATORS - THOSE WHO EVALUATE N&
FORMAL, VWORK-ORIENTED, OR COMMUNITY ACT(Y
FOR THEIR CONIRIBUTIONS TO A STUDENT*S

DUCATIONAL GO ALS AND EDU CATIONAL STAND!

627

COMMUNITY CURRICULUM DESIGNERS - THOSE W
ON-THE-JOB, COMMUNITY AC TION, APPRENTICE
AND OTHER TYPES OF LEARNING EXPERIENCES
OCQUR OUTSIDE OF FORMAL EDUCATIONAL INSTE

L

6.28

CATES, GRADUATION, ETC

EX
INCREASINGLY

.

5

CREDENTIALS EXPERTS - THOSE WHO HAVE THE J
TRAINING AND OFFICIAL AUTHORITY TO TRANS

LATEWIDE VARIETIES OF WORK AND LEARNING 7
EXPERIENCES INTO FORMA'LY ACCEPTABLE CRITH
FOR INDIVIDUAL ROCRESSION, AWARD OF CERTY

4
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HOW SHALL EDUCATION IN TdE 1980'S BE

I SHOULD EDUZATION CONITRIBUTE TO THE POLARI-
ZATION OF SOCIEIY 8Y CATERIMG TC THE NEEDS

ORGANIZED TO ACCOMODATE VOCATIONALLY -
QRIENTZO STUDENTS AND ACADEMICALLY-
ORIENTED STUDENTS? SHOULD VOCATIONAL

EDUCATION BE BASED ON A POLICY OF
"SEPARATISM™ OR “APARTHEID“? HOwW CAN A
NEW EM®HASIS ON VOCATIONAL TRAINING BE
RECONCILED WITH PAPID JOB OBSOLESCENCE?

OF URBAN GHETTO *'STRIVERS" FOR JOES AND

4.23

HOW CAN THE NEED OF "STRIVERS" FROM ThE
URBAN GHETTOS FOR JO3S BE RECONCILED WITH
THE GOAL OF "TEACHING STUDENTS HOW TO
LEARN"?

/1

5.36

1S THE GOAL OF LEARNING THE TRANS*AISSION
OF KNOWLEDGE? INDIVIDUAL SELF-FULFILLMENT?
AIDING THE ACHIEVEMENT OF SCCial INDS? ALL

OF THESE? SOME OF THESE? WHICH? WHAT
PRIORITIES ARE THERE?

N ADULT ILLIICRATES, MAKING THE DISADVANTAGED

THE NEEDS OF THE 47FLJENT FOR “CULTJRE" AND
INDIVIDUAL SELE-FULFILLMENT?

425

IS THE CURRENT EDUCTATIONAL SYSTEM CAPABLE
OF MOUNTING MASSIVI ATTACKS ON SUCH PRUSB~
LEMS AS EDUCATING ThE GHETTO ILLITERATES,

EMOLOYABLE, ETC.?

426

!;HOULD EUSTIr!G TEACHERS' COLLEGES 3&
ADAPT™ TO NEW NEEDS FOR TRAINING OR $SHOULD

5.37

IF EDUCATION IS CONEUC TED BY A WIDE VARETY
OF INSTITUTIONS NOT DIRECTLY CONTROLLED BY

é

PROFESS IONAL EDUCATORS , HOW CAN THE RESULTS
BE MONITORED, MEASURED, EVALUATED, AND
CHANGED?

ENTIC ' 0 NEWY INSTITUTIONS BEBUILT?

5.39

CAN THE QUALITY OF EDUCATION BE MAINTAINED

5.38

SHOULD STUDENTS AND FACULTY PARTICIPATE IN
ADMINISTRATIVE OR OTHER DECISIONS AFFECT-

ING THE PRACTICE OF EDUCATION? AT WHAT
EDUCATIONAL LEVELS?

IF STUDENTS AND MEMB3ERS OF THE 1 OCAL

COMMUNITY PARTICIPATE IN THE ADMINISTRANION

OF tEDUCATIONAL FACILITIES?

6.29

SHOULD CURRICUL A BZ BUILT AROUND SOCIAL
ISSUES AND PROBLEMS OR AROUIND TRADITICN AL
DISCIPLINES AND SFECIALISTS? SHOULD THIS
ISSUE BE APPROACHED IN TERMS OF LEVEL OF
EDUCATION ?

6.30

SHOULD ACADEMIC INSTITUTIOMIS 5E DESIGNED

AS ISOLATED INTELLECTUAL CO?MMMUNITIES OR AS
INTEGRATED ELEMENTS OF LOCAL COMMUNITIES?

5.40

HOW CAN THE GLARING INCONSISTENCY BETWEEN
THE BUREAUCRATK NATURE OF CURRENT EDUCA-

TIONAL INSTITUTIONS AND BEHAVIORAL CON-

& Ry Ay LE B Y = r - PN . P I e ' N B . ! . ,‘ .
o . s - e, o "?:ﬂ' ’ f . 4 ':u( - . : - ' - J » " ‘ -
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T e 20 e 2 W Aot Yot Pl Firi fn'y Aoty ISR o 3 o g T < L aew S i e - A s T P e O et €
NMAJOR 1SSUES
4.22 4.24

T T T T T

1

54)

HOW CAN NEW ADVANCES IN EDUCATION BE SOLD

TO THE PUBLIC WHICH D OES NOT UNDERSTAND
THEM? HOW WILL THIS AFFECT EDUC ATIONAL

| CEPTS OF INDIVIDUAL FULFILLMENT, GROUP
DYNAMICS, PARTICIPANT DEMOCRACY, AND
INDIVIDUAL LEARNING bE RESOLVED?

/.31

HOW C AN EDUCATIONAL PLANNERS COPE WITH SUCH
* | PHENOMENA AS INCREASING [EISURE-TIME AND

FINANCING?

.32

SHC LD THE EAPANSION OF EDUCATIONAL CAPA-
BILiTY BE VIEWED AS A NEED FOR MORE STAFF,

THE "CULTURAL EXPLOSION®" IS THIS A

RESPONSIMNLITY OF PUBLIC EDJCATION?

IMPROVED USE OF TECHNOLOGY, OR BOTH?
IF BOTH, IN WHAT MIX ?

FIGURE 2. (Continued)

X TKAPOL ATED CONSEQUENCES OF 3ASIC, LONG-TERM TREND
R LY SENSATE, EMPIRICAL, HUMANISTIC, PRAGMATIC, UTRRITARIAN CULTURE
I (SOCIO-CULTURAL SECTOR)
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MAJOR SUB-TRENDS

(ECOMOMIC SECTOR-
INTERNATIONAL)

WORLD-WIDE
INDUSTRIALIZATION
AND
MODERNIZATION

NATIONALISTIC MOVEMENTS AND IDEOLOGY
AMONG MANY DEVELOPING, NEWER NATIONS
MAY RETARD BUT NOT REVERSE THE TREND
TOWARD INDUSTRIALIZATION.

1

1.2

DEVELOPING ("HAVE-NOT") NATIONS Wit
MAKE SLOW BUT STEADY PROGRESS TOWARD

_1 WILL CONTINUE TO MAKE RAPID ADVANCES

| INTERNATIONAL EDUCATION AND CULTURAL

i THE EXPONENTIAL TREND TOWARD IMPROVE-

INDUSTRIALIZATION ESPECIALLY IF THERE
IS A HEAVY EMPHASIS ON UP-GRADING
EDUCATIONAL PROGRAMS AND SYSTEMS.

=

LINES LEAD \
! TO ANOTHER

1.3 / ITEM \

INCREASING TREND FOR DEVELOPING NATIONS
TO RELY HEAVILY UPON MORE INDUSTRIALIZED

—1 NATIONS AND THE U.N. FCR TECHNICAL AND ‘
EDUCATIONAL ASSISTANCE. / '
1 /
-

.

ACCELERATING TREND TOWARD

-

2.1
HIGHLY INDUSTRIALIZED WESTERN NATIONS

THE EMERGENCE AND GROWTH OF
A WORLDWIDE INDUSTRIAL AND
ECONOMIC NETWORK.

/

I

ECONOMICALLY AND CONTINUE EXPANDING
THEIR WORLDWIDE INDUSTRIAL CPEKATIONS.

2.2
PARTICIPATION OF THEUNITED STATES IN

/

2.3

FUNDS ARE PROVIDED FOR THE IMPLE~
MENTATION OF THE INTERNATIONAL

EXCHANGE PROGRAMS TENDS TO INCREASE IN
VOLUME AND VARIETY.

3.1

MENTS IN TRANSPORTATION AND COMMUNICA-
TION WILL CONTINUE.

3.2

EDUCATION ACT OF 1966.

I

3.4

/ DEVELOPMENT OF INEXPENSIVE,

l
.

HIGH CAPACITY. WORLDWIDE, 3
— REGIONAL, AND LOC AL, HOME -
! | AND BUSINESS COMMUNICATIONS. | 4

3.3 /

RAPID DEVELOPMENT OF SATELLITE T.V.
AND LASER COMMUNICATIONS; SUPERSONIC
JET TRANSPORTS IN OPERATION.

GENERAL TREND IN TECHNICAL
DLVELOPMENTS TOWARD INCREASING R

COMPRESSION OF TIME AND SPACE. =

/

TeHIS LINE LEADS !
TO ANOTHER ITEM /

B-12

FId
EXTRAPOLATED CO NSEQUENG

WORLD-WIDE INDUS TRIAL I}
(ECONOMIC SECHS




SOCIAL AND TeCHINICAL

IMPLICATIONS

1.5

THIS LINE LEADS

] TREND TOWARD PROGRAMS FOR INTERNATIONAL

AND REGIONAL COOPERATION IN ECONOMICS,
E.G., THE COMMON MARKET, AND IN~
EDUCATIONAL PROGRAMS.

1.8

MENT EVOLVING OUT OF THE PEACE CORPS,

1.7

|
TO ANOTHER ITEM ’
|

|

!

I

UNESCO PROGRAMS, ETC., TO ASSIST DEVEL-
OPING, HAVE-NOT NATIONS.

7 1.6

»“ \i\ TREND TOWARD MORE CLOSELY

3 INTERMESHED INTERNATIONAL
ORGANIZATIONS, AGENCIES, ETC.

WORLD-WIDE CULTURAL EXCHANGES AND
PERSONAL INTERACTIONS BECOMES IN-
CREASINGLY COMMONPLACE.

AR e
" oo e g

2.4

//
//’
_—
_~
|

c T R . T Y T T T R
H n
.

GRADUAL DECLINE OF THE "NATION" AS THE ORGANIZiNG
UNIT TO BE REPLACED BY REGIONAL COMPACTS, COMMON
MARKETS, FUNCTIONAL ASSOCIATIONS, PROFESSIONAL
GROUPS AND ORGANIZATIONS, INTERNATIONAL INDUS TRIAL
ENTERPRISES, ETC.

2.5

e mi Gumew S AR MR GRS SR SR A e an  — e e

1

\

\

.
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.
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! ]
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THE CONCEPT OF THE NATION-STATE AS ONE'S
ONLY OR PRIMARY CENTER OF IDENTIFICATION
WILL GRADUALLY DECLINE IN SIGNIFICANCE.

|
,f
!
!
!

3.6

35 !

THE USE OF MASS EDIA TO FACILITATE LARGE-
GROUP INTERACTIONS AND FEEDBACK ON VITAL
PUBLIC ISSUES WILL INCREASE

REVOLUTIDNARY DEVELOPMENTS IN TRANSPORTATION
AND/OR COMMUNICATION MAY RtVERSE THE TREND
TOWARD URBANIZATION, ACCELERATE Ti.= TREND TO

SUBURBAN LIVING, AND MAKE POSSIBLE AND LIKELY
LﬁTILL WIDER DISTRIBUTIC NS OF POPULATIONS.

3.7
SIBURBIA

]
B FIGLARE 3.

EQUENCES OF BASIC, LONG-TERM TREND:
BTRIALIZATION AND MODERNIZATION
RuIC SECTOR-INTERNATIONAL)

DEVELOPMENT OF A WG D-WIDE YOUTH MOVE-
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kL
i BASIC, LONG -TERM IMPLICA TIONS FOR
P TRENDS EDUCATION
b
447
!
: 1.13
1.10 THERE WILL BE MASSIVE
GROWTH OF INTERNATIONAL EDUCATION IN EFFORTS TO ACHIEVE WORLD-
MANY FORMS: INSTITUTES FOR THE STUDY OF WIDE LITERACY.
FOREIGN CULTURES; COMPARATIVE SOCIOLOGY: ™
3 CULTURAL ANTHROPOLOGY; LINGUISTICS; ETC. i
1.12 |
¢ - 4 1.9 THERE WILL BE INCREASING INTERACTION
g 3 ] THERE WILL BE AN INCREASING TENDENCY FOR (STUDENT A TEACHER EXCHANGE) AND |
- . STUDENTS AND EDUCATORKS TO INTERS PERSE PER- COORDINATICN (PROGRAMS AND CURRICULA) |
4 IODS OF STUDY, WORK, TEACHING, AND RESEARCH. — —J AMONG EDUCATIONAL INSTITUTIONS AND
. r SCHOOL $YSTEMS [
‘.\S ":‘ I I i
jo ! | :
: J R
g :‘ | |
ko] i 1.1 | {
l INCREASED USE OF NON-FORMALIZED GROUP
3 ENCOU NTERS FOR VARIOUS EDUCATIONAL PUR- l i
| POSES, BROADENING OF HORIZONS, POLITICAL | |
: | INVOLVEMENT, "FREE" SEMINARS, ETC. | !
* (ECONOMIC SECTOR- I | |
: INTERNATIONAL) 2.6 i |
g ’:Z AN INCREASING EDUCATIONAL EMPHASIS CN A l
¥ | WORLD-WIDE L UNITARY WORLD VIEW; RELATIVITY OF VALUES; |- | |
. L’LDI;JSTR‘A“ZA"ON ONE-WORLDISM; INTERNATIONALISM. | '
MOD ERNIZATION | l
- 3.16 i |
THE POSSIBLE EMERGENCE AND PRO-
. LIFERATION OF THE "DISTRIBU TED"
: UNIVERSITY IN VARIOUS FORMS.
‘o 3.9
A EDUCATIONAL FLANTS AND FACILITIES
A 3.5 WILL BE MUCH MORE GEOGRAPHICALLY
. THERE WILL BE AN INCREASING USE OF DISTRIBUTED.
RN TRANSPGRTATION AND COMMUNIC ATION MEDIA
S WHICH WILL MAKE EDUCATION LESS DECN-
A DENT UPON A PHYSICAL LOCATION.
AN
o EXTRAPOLATED CONSEQ
\WORL D-WIDE INDUS
: (ECONOMIG
L B-13
, o




N

I EDUCATIONAL FUNCTIONS

)

|

. 1.15 1.16

! - ADMINISTRATION AND MANAGEMENT OF IN- MATCHING EDUCATED AND TRAINED PERSONS

L DIVIDUAL LEARNING DEVELOPMENT TO ALLOW AS THEY PROCEED THROUGH LEARNING PROGRAMS
, FOR AIND TO ENCOURAGE "DROP-OUT" AND TO EMPLOYMENT OR UNPAID TASK OPPORTUNITIES.

R "DROP-IN" FLEXIBILITY. INDIVIDUAL COUNSELING AIDED BY COMPUTERS.

1.4

DEVELOPMENT OF WORLD-WIDE, NATIONAL,
| REGIONAL, COMPREHENSIVE AND LONG-RANGE
r‘ E PLANS FOR LEARNING PROCESSES AND PRO-

- CEDURES WITH APPROPRIATE ORGANIZATION.
THE PLANNING FUNCTION BECOMES INCREASINGLY]
COMPLEX AND DIFFICULT.

.7
z: ORGANIZATION AND CONDUCT OF SEMINARS AND
COONFERENCES ON SUBJECTS OF WORLD INTEREST

WiTH WORLDWIDE PARTICIPATION.

2.9

DEVELOPMENT OF CAPABILITIES FOR

SIMULTANEOUS LEARNING BY MULTI-
LINGUAL PARTICIPANTS IN A LEARN-

2.8

DEVELOPMENT OF A CURRICULA APPROPRIATE
FOR A UNITARY WORLD-VIEW: ONE-WORLDISM;
INTERNATIONALISM.

ING SITUATION OR PROCESS ..

; 3.0
4 3.12
;3 DESIGNING AND DEVELOPING THE ADMINIS- ADMINISIRATION, OPERATIONS, AND
TRATION, OPERATIONS, AND CURRICULA FOR | _| < SNDUCT OF LEA INING PROC EDURES IN
DISTRIBUTED UNIVERSITIES AND DISTRIBUTED U DISTRIBUTED ENVI, INMENTS.
LEARNING AT OTHER EDUCATIONAL LEVELS.

FIGURE 3. (Continued)

EONSEQUENCES OF BASIC, LONG-TERM TREND:
BNIDUSTRIALIZATION AND MODERNIZATION
FINOMIC SECTOR-INTERNATIONAL)
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8ASIC, LONG-TERM
TRENDS

POSSIBLE FUTURE
ROLES

(ECONOMIC SECTOR-
INTERNATIONAL)

WORLD-WIDE
INDUSTRIALIZATION
AND
MODERNIZATION

- DEVELOP MAN-JOB/TASK MATCHING, COMPUTER-

1.17
SYSTEM DESIGNERS - THOSE WHO DESIGN AND

IZED SYSTEMS.

.21

1.18

l EDUCATION/ JOB/TASK CONSULTANTS - THOSE WHO
ASSIST LEARNERS AT ALL LEVELS AND IN ALL ASPECTS
OF THE EDUC ATIONAL NETWORK TO BRIDGE THE GAP
BETWEEN LEARNING PHASES AND JOB/TASK PHASES.

THEIR COUNTERPARTS IN FOREIGN CULTURES.

MULTILINGUAL EDUCATIONAL ADMINISTRATORS AND
MANAGERS - THOSEWHO WILL ACT AS ADVISORS TO

1.20

TOUR LEADERS - THOSE WHO PLAN TOURS AND LEAD
LEARNERS AT ALL EDUCATIONAL LEVELS IN VISITS

1.19

LONG-RANGE PLANNIERS - THOSE WHO ARE FAMILIAR

4 WITH SYSTEMS AN .LYSIS, MATHEMATICAL MODELS,

AND THE USE OF . OMPUTERS.

2.10
[DESIGNERS AND MAINTAINERS OF UNIVERSAL
LANCUAGE MACHINES. )

TO FIELD SITES (WORLD-WIDE) RELEVANT TO VARIOUS
LEARNING PURPOSES.

2.12

MULTILINGUAL GROUP DISCUSSION AND SEMINAR

2.13

k.

LEADERS.

2 1
2——{-MULTILINGUAL TRANSLATORS (HUMAN BEINGS).

3.14

NETWORKS.

WORLD PROFESSORS - THCIE EDUCATORS AND PRO-
FESSIONALS OF OUTSTANDING REFUTE WHO SERVE NO
SINGLE INSTITUTION BUT WHO PROVIDE REGULAR
INPUTS TO WORLDWIDE EDUCATIONAL DISSEMINATION

3.13

AND EVALUATE EDUCATORS AND PROFESSIONALS

4 CONDUCTING RESEARCH, TEACHING, COUNSELING,
AND GUIDANCE OM NON-LOCAL OR DISTRIBUTED
UNIVERSITY OR COLLECE LEVEL ASSIGNMENTS.

1 GRANTS MONITORS - THOSE WHO SELECT, MCNITOR,

3.15

BACKGROUNDS.

GRANTS PLANNERS ~ THOSE WHO PLAN NEEDED PRO-
FESSORIAL SERVICFS WORLD-WIDE AND ADMINISTER

NECESSARY FUNGING

CROSS-CULTURAL EDUCATORS - EDUCATORS FROM %
ELEMEL 'TARY TO UNIVERSITY LEVELS CAPABLE OF
PARTICIPATING IN LEARNING PROCESSES WITH M
PUPILS FROM FOREIGN CULTURES, WITH DIFFERENT’

LANGUAGES, AND WIDELY VARYING INTZRESTS A

Be1ll




MAJOR [SSUES

1.22

HOW CAN THE TRADITIONAL LOCAL ADMINISTRA-
TION OF EDUCATION BE ADAPTED TO THE FUTURE
POTENTIAL MOSBILITY OF LEARNERS?

1.27

HOW CAN EVALUATION CRITERIA FOR STUDENT
PROGRESS IN NON-FORMAL LEARNING SITUATIONS

.23

AND PROGRAMS BE DEVELOPED?

HOW CAN EDUCATORS PLAN FOR THE SIMULTANEQUS
USE OF LIMITED FACULTY RESOURCES FOR BOTH IN-

TERNATIONAL EDUCATION AND DOMESTIC EDUCA-
TIONAL PROGRAMS AND NEEDS?

HOW CAN EDUCATORS DESIG N AND DEVELOP
AUTOMATED PROCESSING AND MATNTENANCE OF
>TUDENT RECORDS FOR BOTH FORMAL AND IN-
FORMAL LEARNING EXPERIENCES?

1.26

ARE THERE ADEQUATE CAPABILITIES AT LOCAL AND

STATE ' EVELS FOR LONG -RANGE EDUCATIONAL
PLANNING ?

1.24

WHAT PLANNING 15 NEEDED FOR LARGE-SCALE

EXPANSION OF FACILITIES AND FACULTIES FOR
INTERNATIONALLY ORIENTED EDUCATION?

2.14

HOW WILL NEW REQUIREMENTS FOR LONG-RANGE
PLANNING AFFECT TYPES OF PERSONNEL EMPLOY-

ED IN EDUCATION ? CAREER LADDERS? SALARY
SCHEDULES? TRA NING PROGRAMS? CREDENTIAL
REQUIREMENTS?

2.15

WHAT MUST EDUCATORS DO TO PREPARE FOR MULTI-
NATIONAL PLANNING, COORDINATION, ADMIN-

ISTRATION, AND OPERATION OF WORLD-WIDE

EDUCATIONAL FACILITIES AND PERSONNEL ?

2.16

HOW CAN EXISTING CURRICULA BE RECONCILED

WITH  NEW CURRICULA FOR A WORLD CHARAC~
TERIZED 8Y INTERNATIONALISM, WORLD-WIDE

INTERACTION, AND MOBILITY ?

3.16

HOW CAN EXISTING LOCAL EDUCATIONAL

3

ORGANIZATION BE MADE COMPATIBLE v/iTH
FUTURE NON-LOCALIZED CAPABILITIES OF

ELECTRONIC TECHNOLOGY?

i
|
!
!
!
]
|
I
I
I
I
]
|
I
l
|
]
]
]
|
]
]
]
|
]
|
|
]
|
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FIGURE 3. (Contirved)
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B.

A
A

This description of the structure of the contextusl mep is presente
here to illustrate a general approach to conjecturing about the future
Tor specific purposes and in a systematic fashion. The structure
described in the narrative and portrayed in the figures should be
recognized for what it is: an experiment in the development of a
method for conjecturing about the future which would be useful in s
public forum or educational politeum. It is assumed that these pre-
liminary efforts will undergo frequent revision as we gain experience

in using the method,

Map Content

1. Application of a Method String

The structure of the contextual map and its content are closely
relateds The one suggests the other, as we noted in the previous
section. The extensive body of literature dealing with social and
technical trends suggested the need for a systematic method, such
as a contextual map, for dealing with them; and at the same time,
these literature sources provide, in part, the content of the map
cells. It would have been possible, of course, to generate our
own time-series extrapolations and analyses of social and techni-
cal trends. But much work had already been done in these areas
by others. The more practical and useful course of action was
clearly to make meximum use of the extensive published material,

In the SDC progress report cited earlier, it was pointed.out that
"the value of a method may be altered when it is examined, not by
itself, but as one step in a logically sequenced combination or
string of methods."” The concept of a "method string" implies that
one method or a number of methods may provide irputs to the opera.-
tion of another method, such as contextual mapping, (or as time-
series extrapolations and macrohistory are used at the Hudson
Institute to develop scenarios) while additional methods may make
use of the outputs or results of all the previous methods enmployed.

The content of the contextual mep described in this report is
based on an application of a method string. As we noted in des-
cribing the rows of the matrix in Figure 1, the "basic, long-term
trends" were derived from the work of the Hudson Institute. The
content of the intervening variables in the "Major Sub-Trends"
column in Figure 1, were also derived in part from the publications
of the Hudson Institute, the publications of the Commission on the
Year 2000, and many other published sources which have used a
variety of methods to identify major trends. These sources are
listed in the bibliography of our previous progress report,
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. Other methods may be used in conjunction with the contextual man
— either to provide supporting data or to make use of outputs of the o*
'f“ mapping process. To 1llustrate, we may assume that a user of the -
;o) map desires a closer examination of a particulaxr entry in a cell, 3
] : A computer model containing appropriate variables might be opera- b+
L*:%' ed to provide requested outputs, such as anrual projections of 3
" 3 student or teacher populations. If educational objectives can be
S Tormalated through study of the contextual map, after consideration
f of possible alternatives, a relevance tree might be constructed
‘--i to determine systematically the types of educational programs,
their costs, persounel requirements, and curricula changes, etc.,
which would be needed to accomplish the objectives.

All the possible zombinations of method strings cannot and need 4
4 not be formulated at this time. There is no limit to the range 3
{ “t of possibilities., To explore this range will require a great deal
of additional work on specific substantive problems, This should
3 be a task of the operational centers. What is evident now,
= however, is that the contextual map lends itself to the combined
i! use ol a variety of other useful methods.

i: g 2. logical and Causal Dependencies

At tre extreme left of Figures 2 and 3, then, are the independent
o variables--the basic, long-term trends of Western civilization, |
’ Proceeding to the right we derive the intexrvening variables--ma jor -
sub-trends. Up to this point we are dealing with either historical :
o "facts" or trends which can be supported by data such as time-
T scries extrapolations. As we proceed further to the right, we
‘ leave the realms of history and data behind and enter the realm
< of conjecture based largely on extrapolations of social, cultural,
"I and technical trends and associated theoretical analyses., We
L@“!‘ begin to identify causal dependencies of the basic trends and sub-
‘ trends; to make logical deductions; and to infer implications,
' Thus the vertical axis divides relatively accepted "knowledge "
] toward the left and more unreliable ideas about trends to the
"ﬂ right., We also identify alternative possible directions of trends e
or sequences of developments, For example, urbanization may \f_
increase or it may decrease; the polarization of society on the 3
basis of race and educational lewvel may increase or decrease;
.2 centralization of power in organizations may increase or decrease;
73 etc. The long-range implication of the mapping process is that 3
.Si each alternative should be explored for its consequences, "

B=16
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No distinction has been made in Figures 2 and 3 between the
content of entries which have been taken directly from published
sources and those which have been derived by SDC personnel by
logical and causal analysis of the major sub-trends. No claim
is made that the content of the entries and the logical and
causal relationships which we have showa in Figures 2 and 3 are
the only possible ones or that the content shown is exhsustive.
Clearly, if others had i« 2loped the map content, different
entries might have been regarded as more important, the entries
might have been worded in other ways, and different logical and
causal dependencies might have been preferred. No argument is
of fered to prove or to verify that the content sequences por-
trayed are "true'" since there are no facts about the future
which can be proven or verified. They do portray reasonable and
regpcnsible conjectures about the futures

Time-independent and Time-dependent Features

Conjecturing about the future using a contextual map differs
from time-series extrapolations in an important respect. Time~
series extrapolations, as the name implies, are attempts to
forecast the events which will occur or the conditions which
will exist at specified time intervals. Contextual mapping,

by contrast, is less constrained by a requirement for precision
with respect to timing. The reason for this is that the pur-
rosz of the contextual map is to reveal logical or causal
dependencies among functionally related sets of phenomena; thus
trend relationships are explored without the necessary require-
ment to state precisely when a dependent set of events or condi-
tions may occur or what their time spans are., This does not
mean that a general time frame is not provided if it is at all
possible to do so. The difference is one of precision in
specifying the time spans or time intervals. While we make no
attempt, therefore, at precise pinpointir i of events depicted
in the contextual map described herein, we do assume that the
time span encompassed by the map to accomplish the purpose of
deriving concepts of roles for educators is approximately
twenty years. It is apparent, however, that some of the trends
displayed cover periods longer than twenty years.

However, where there are questions or debatable issues over speci-
fic trends or other conjectures about the future for specific

tJ
:

I

-3
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time intervals, it should be possible for time-dependent methods,
such as time-series extrapolations, to be requested where such
data may be available in tre operational center's data banks, for
example, anticipated rate of growth of urban centers.

ADVANTAGES OF CONIEXTUAL MAFPPING FOR EDUCATIONAL PCLICY MAKING

A,

A Systems-Oriented Display

The special virtue of the display of horizontal rows of basic types

of phenomena--cultural, economic, science and technology, etc,~-is

that this type of presentation brings cut systemic relationships that
are too frequently overlooked in typical research reports, books, and
monographs. Thus the contextual map is a true "systems-orienied"
approach to the problem of educational policy formulation and educa-
tional functions/roles design for the future. Th: logical and cause-
effect dependencies as revealed along the time dimznsion from left to
right and the intersector dependencies extending both upward and down-
ward serve to force out into the open inconsistencies, contradictions,
alternative possible trends and directions, eritical issues, unresolved
or previously unnoticed problems, potential conflicts, and interrelated
events which are more typically treated independently,

The framework for conjecturing about the future provided by the
headings of the columns and rows of the contextusl map as shown in
Figure 1 were selected specifically to meet the methodological and
substantive objectives of the SDC project. These cbjectives were
necessarily constrained by limited resources and time. However, from
the point of view of long-range development of contextual mapping as

a method for conjecturing about the future, the scope and contents of
the map should be enlarged so that the conceptual framework would.
include many other aspects of education in additional columns nct now
shown in Figure 1 and wmany other features of social phenomena in
additional rows. Ideally, the scope and contents should be as complete
as possible since one cannot know a priori which cultural, social, and
technical trends and which logical and causal consequences will have
the most significant implications for education. To illustrste this
point, additional aspects of education which might be represented by
columns might include: Educational Organization, Educational Finance,
and Educationcl Legislation, etec., Additional features of the social
realm which might be revresented by rows might include other basic,
long-terr: trends identified by the Hudson Institute: Population
Growth, Urbanization and the Growth of Megalopolises, Much Turmoil in
Nev and Industrializing Naticns, etc. Furthermore, the contextual map
described in this report is based on such assumptions as a "surprise
free world” and “the absence of stark life and death issues.” Alterw
native contextual map frameworks should be developed reflecting more
pessimistic assumptions.
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B. Support for the Determination of Wants

.LE The type of trend extrapolation represented by contextual mapping, as
y Erich Jantsch has pointed out, lends itsell 1o considerations of what
policy makers want the future to be. The map reveals a wide range of
potentialities:*aiternatives, and possibilities, Critical events or
trends are identified as such and attention is called to them by flag-
ging devices. The extreme right-hand column of the nap contains many
issves with which policy makers should be concerned. Policy makers
may employ the issues and problems identified in the map as fthe bases
for debate and decision resolution. From this point of view, it
becomes increasingly apparent that the purpose of trend extrapolation,
as exemplified by contextual mapping, is not to make forecesis, as we
pointed out in our previous report, but to map out alternative courses
of action from among which policy makers may make responsible choices
and thereby attempt to gain some degree cof control over the general
course of events,

C. Contribution to Public Debate

In the SDC progress report cited earlier, it was pointed out that a
desirable Tunction, if not an absolute requirement, of an operational
center deveted to future-oriented educaticnal policy research was a
capability Tor public discussion and cdebate on vital issues. The
contextual map mechod has been pursued and developed as a logical con-
sequence of that concept. There cre three aspects to the requirement
for rublic debate: (1) the need to make social and itechnical trend
analyses public rather than private through graphic display of the

; trends as such, and to facilitate open discussion of the analyst's

4 Wy theories, assumptions, and biases; (2) the need to provide s mor-z

3 readily usable procedure or technique for the familiarization of busy
policy makers (suffering from information overload) with developing
trends; and (3) the need to provide a forum in which individuals and
organizations with different interests and points of view, representing
all sectors and levels of the community, can express their wants for
the future of education and debate the issues involved.

1. Public Character of Trend Analyses

1 In the course of our survey of forecasting methods a number of

' conclusions quickly emerged. The art of conjecturing atout the
future has been extensively applied in the area of technology
vhile almost nothing has been done in the social realm., Although
social scientists write and talk at great length about trends,
_’(l; there is no commorly accepted methodology to social trend

extrapolation. The procedure for deriving trends is private in
nature. It is frequently impossible to tell how a social analyst
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derived his trends or if his method could be replicated by another
scientist. In many cases the analyst provides no data or evidence
to support his alleged trends, nor does he always make explicit
his theories, assumptions, and biases. Since, ror the most part,
an analyst's trends are presented in publications of various kinds,
the reader is unable to challenge the analyst's views or +o
determine whether his notion of the future is based on a method,
on evidence, or whether he is merely expressing an opinion or
intuition,

The value of contextual mapping is +hat the structure of the matrix,
the identification of the cells, and the nature and sequences of
the entries in each cell require those who make “he map in the
first instance, and those who observe and use it, to make explicit
in a public context t¥ nature of their theories, explanatory
hypotheses, sources o date, if any, and their underlying assump-
tions and biases,

Familiarization of Policy Makers with Trends

There is no need to belabor the obvious point that busy policy
makers hgve a nroblem in keeping abreast of the flood of published
literature dealing with conjectures about the future. Policy
makers today, no less than managers in industry and scientists,
suffer from information overload. Policy makers can afford to
ignore the potential problems of the future only because they can
barely keep up with the problems of today. The solution, we
believe, must lie in the development of a technique and procedures
whereby information about trends can be presented to the policy
maker in a form so that the trends themselves can be readily under-
stood and their implications and consequences quickly grasped.,
Furthermore, this technique and procedure must not be private in
character, Because of the complex nature of trend projections,
the vagaries of social science theory, and the problem of bias,
the capability to publicly discuss the trends and their implica-~
tions is essential. The policy maker must be able to query the
analyst for more information, to challenge his theories, and to
force him to make explicit his biases.

A Public Forum for Debate on Policy Issues

The determination of policy making in education is 2 Aistributed
function. The course of education ir the United States is charted
by the federal government, state departments of education, local
school boards, and now increasingly by various associations; labor
unions, community organizations, and by the students themselves,
One thing is certain, an operational center, under these
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circumstances, must not be an island of research. Any future
operational center must provide a forum in which individuals and
crganizations with different interests and points of view, repre-
senting all sectors and levels of the total community, can

express their wants for the future of education and debate the
issues involved. To accomplish this goal, common frames of refer-
ence rust be established, ideas about social trends must be shared
as a basis for debate, evidence or data must be made available to
support an argument upon request, or it must be made clear that no
evidence or data are available to be brought to bear on the subject
at hand. Our study of wants by T. B, Robertson (see Appendix D)
has made it abundantly clear that without such a capability, an
operational center could only contribute to the glut of literature
which already is overvhelming the field of education and would
fail to resolve the wants dilemma,

Progressive Expansion of the Contextual Map -

We have already described the basic construction and use of the
contextual map, This, as we have noted, lends itself to public
review of trend concepts and their pcssible consequences, One
further point needs to be made about the mapping approach from

the point of view of technique and procedures to satisfy the needs
of various kinds of users. There are no insurmountszble methodo-
logical or technical obstacles, given adequate resources, to
proceed further and, for the purpose of closer examination by a
variety of publics, to create a large number of contextuzl maps
composed of diff=rent structure and content, to enlarge each cell
of the matrix of a selected map, or to enlarge any particular
entry of any cell, and display their elements on a scale equal to
the original map (see Figure 4). The map and substantive data
displayed would depend upon the interests of a particular audience:
the futurists developing their hypotheses about trends; the policy
makers querying the futurists; policy makers debating with each
other; and policy makers clarifying their positions on issues with
community representatives, This type of procedure represents a
potential capability to add a third dimension to the mapping
method--a capability, in effect, to move into a map, a cell, or an
entry in depth, in much finer grained detail, for investigations
of special interest.

The display of a complete contextual map or maps and the progres-
sive expansion of map cells and entries indicated in Figure i

covdd be accomplished by the use of a system of several random
access slide projectors. Such a system would be relatively inex-
vensive, not exceeding several thousand dollars, and would partially
satisfy the requirements for a public display capability.
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Support for Interdisciplinary Team Operations

The value of using work teams composed of specialists trained in a
variety of disciplines is well established as a method for coping

with complex social and technical problems. However, physical aids

to facilitate the process of interaction which is basic to interdisci-
plinary team operations are not highly developed. In actual practi.ce,
the team too frequently differs little in its procedures from committee
meetings or seminars. At its worst, interdisciplinary team members
conduct their work in relative isolation and only on rare occasions
interact with their colleagues, Typically this might take the form of
an exchange of working papers for review and criticism.

It is suggested that the use of a contextual map possesses an inherent
capability to enhance considerably the interaction process of inter-
disciplinary team members. There are a number of reasons for this.
First, the map would provide all members of the team with a common
rame of reference. The lack of a common view of the problem and its
component elements is, perhaps, one of the major obstacles facing the
team during *the early phase of work. Typically it may require months
of hard effort merely to establish a concept of the issueg at hand
and a cormon conceptual framework and language with which to begin
operation,

The explicit substantive data composing the contextual map forces into
the open the implicit assumptions, the working concepts, and the
theoretical presuppositions held by the team members by virtue of
their specialized training. Thus, the contextual map serves to over-
come some of the disadvantages of '"trained incapacity' since each
specialist on the team is forced to engage in a working dialogue with
his colleagues to defend and justify his biases, assumptions, and
theories. The "incapacities” of each member of the team are compen-
sated for by the capacities of the others,

A second advantage of the contextual map, since it is orgenized by
subject areas, is that it provides foci of attention for the various
specialists on the interdisciplinary team. Thus, each specialist can
begin immediately to concentrate on developing the substantive data
in his area of expertise and, since he is an expert, he is able to
develop that area more thoroughly than other, less qualified members
of the team., This implies, of course, that there should be corres-
pondence between the specialized fields represented by the team and
the substantive concerns displayed on the map, Since the substantive
data comprising the map are designed by a team of specialists, this
provides some degree of assurance that these data are a responsible
set of cnnjectures avout the future. By virtue of its multiple and
diverse input sources, the map will reflect a degree of halance,
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verspective, and the elimination of idiosyncratic bias which could not
otherwise he achieved.

The third advantage of the map, as we have noted, is that it indicates
interdependencics among subject areas and suggests logical and causal
sequences of phenomena, These interdependencies are, of course,
nypotheses about the future and they serve to structure the interactions
of team members both in terms of subject matter and in terms of the
particular specialists with relevant interests. The map, for example,
may suggest that demographic trends, information technology, and
computerized models may all be relevant to educational issues pertain-
ing to student-teacher ratios, the design uf classroom facilities, the
possible uses of individualized modes of instruction, and so on., Thus
the problems raised by an examination of intexrrelated phenomena
displayed cn the contextual map may call for the combined efforts of a
demographer, a mathematical modeler, a data processing specialist, an
architect, and an educator.

~
-

. Potentialities for Training

g In the previous progress report it was suggested that one of the major
. functions of an operational center should we to provide training for
Y both neophyte futurists and educational policy makers at all levels of
B the educational establishment. Our recent work in the development of
2 the contextual map hes led to the conviction that it lends itself to
Y the training function in a variety of ways, Thesge include the identi-
fication and conduct of resezcich problems, simulstion; and ganing.

- - The neophyte educator*, training for the role of educational policy

N maker, regardless of the cducational level of concern, will be required
) in the years ahead to understand something of the state of the art in

L g conjecturing about the future and the substantive issues and problems

Ei}i in education revealed by that art. Studying azd working with a con-

A textual map of the type described in the previous pages would provide

. an excellent way to engage in such studies., Since the entries on the

-y map and the supporting data bases such as time-series extrapolations,

o mathematical models, computer programs, etc., deal with hypothesized
. trends. the neophyte educator must understand the nature of trend

€, g statements, the assumptions which underlie them, and the concepts and
3 theoretical explanations from which they are derived. He has the

- opportunity to question, challenge, and explore the problems associa-

— o ted with the validation and reliability of trend analyses, and the
extant theories of psychological and social causation implied by the

*
. A "neophyte educator'assigned to an operational center as an intern
: might be a Ph.D. candidate in a School of Education.
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\
arrangements of the map entries. In addition, of course, he may
immerse himself in understanding, exploring, and researching the
issues and problems associated with the implications of trends for
education, such as new functions and roles of educators.

Working in the context of an interdisciplinary team, the neophyte
futurist or educator would quickly acquire the '"systems orientation"
to the investigation and resolution of complex social and technical
problems. The range of trends and phenomena displayed on the map as
well as its use by individuals from different disciplines demands of
the neophyte a capacity for "generalization" as distinct from
"specialization" while, at the same time, he it forced to substantiate
witn hard data any theoretical vositio.n he may wish to take. This
process occurs in the company of more mature and experienced futurists
and educators whose skills and knowledge are imparted to the neophytes
in face-to-face encounters with the contextual map as the focal point,

The extreme right hand column of Figure 1 lists the major issues which
are logically or causally derived from the implications of the long-
range trends and sub-irends. These issues may lend themselves to the
forrulation of Ph.D. dissertation subjects. But, in addition, the
issues displayed may also be made the bases for various types of simu-
lations and gaming exercises of the 'what if?" type. For example, if
the Interiational Education Act of 1966 is funded in the near future,
and we also note that "higher educational institutions will be
required to accommodate quadrupled customers by 1980, " these two sets
of events, which pose the possibility of conflicting uses of scarce
fazulty resources, may form the bases either to sirmlate what an
individual educational policy maker might do under such circumstances,
or to establish a game in which members of the center team play such
roles as administrators of the International Education Act, university
presidents, officials of the U.3, Office of Education, and the
Ministers of Education of developing ccuntries. The purpose of the
gane could be either educational, in that each team member would be
forced to become more familiar with the details of the issue, or it
could be designed to seek out an actual solution to the problem.

Credentizling of Futurists

We have stated that the design and use of the contextual map will
force those who conjecture about the futurs to make explicit the
methods, concepts, and theoretical presuppositions whereby they derive
their ideas. It may eventually become possible, thereiore, by
Judicious record keeping of what th2se individuals do, as well as by
recording the interactive processes described in tne previous sections,
to begin to formulate the criteria whrich distinguish a competent
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futurist. 1In addition, the day by day conduct of these individnal
and sroup processes may make evident what types of training and exper-
ience contribute to the development of the skills of the competent
futurist. Thus an eventual outecome of the use of contextual mapping
over an extended period of time could be the formulation of the cre-
dentials necessary to separate the professional futurist from the
prognosticator, the forecaster, tr- seer, and the prophet, This is
not to demean the roles played by uncredentialed futurists--it is
merely to point out that these two types of roles are different and
serve different purposes. It would be useful, therefore, through the
establishment of formal credentialing criteria and procedures to make
these distinctions clear.

Permanent records in the form of photographs could be kept of all mep
entries on a daily, weekly, or monthly basis, depending upon the
frequency with which the entries are changed. Thus the operational
center would be able to maintain a permanent record of its own cc jec-
tures about the future. At regular intervals, actual trends could be
compared with previously conjectured +rends and the reasons for
deviations, where they exist, could be systematically investigated by
the center team. By this means successful methods for trend analyses
could be gradualiy separated from those which tend to be unsuccessful,
Such a process would cbviously contribute to the methodology of

studying the future and alsc contribute to the development of criteria
for the credentialing of futurists,
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I. INTRODUCTION

The utilization of computer programmed mathematical models for educational
planuing has a brief but rapidly accelerating history. This paper is a
survey of such models. The proliferation of models, as well as their
increased complexity, has received impetus from a growing reliance on the
part of the Western world on planning. Models are a crucial tool for ana-
lyzing the complex interdependencies among the vast number of variables of
societal systems since the information 4o be handled exceeds the capacity
of a human brain.

During the past five yeers, many countries have begun to experiment with
educational planning models. Western countries for which such models have
been implemented on a national scale, in addition to the U.S., include

Great Britain, the Neilunerlands, Frence, Norway, Sweden; Austraiia, Spain,
Turkey, and Greece. Two international organizations have encouraged &
3ystems-analvtic gpproach to educational Planning: +the Organizaiion for
Economie Cocperation and Development (OECD) and the United Nations Educational
Scientific and Cultural Organization (UNESCCO). An International Institute
for Educational Planning has recently been established by the latter. It is
the purpose of this survey to describe, and to some extent evaluate, some
of the models which have been developed. This survey is in no sense com-
plete; however, it is hoped that the models considered here are representa-
tive of the spectrum of educational planning models that are currently being
implemented. The most serious gap is probably the omission of planning
models of the Soviet Union and Soviet satellite countries, for these coun-
tries, with their longer history in planning, are more experienced in the
use of adaptive controls. Though the survey is not comprehensive, it is
hoped that it covers the major types of models that have been utilized.,

This paper is directed primarily o the reader who is knowledgeable in the
field of mathematical models, but who is not familiar with applications of
these techniques to educational planning.

Models may be classified, according to subject rather than according to
structure, as follows:

« Models which represent the educational system or some of its
components,

. Models >f the econumy in which education is one of the components.,
« lModels od' the techrnology of the educational process.

Models in the first category which have sroused ccnsiderable interest in

recent years are demographic models for projecting student or teacher popu-
lations. Many of the models that have beer recently implemented for this pur-
pcse are based upon transiftiion proportions* and have the same general structure.

* See Section II-A.
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Large-scale computerized models of this form were developed by the U.S.
Office of Education and by the British Department of Education and Science
[?,20 . This category includes other demographic models based upon trend
extrapolations; extensicns of demographic models in which physical require-
ments (teachers, capital goods, materials) are projected on the bagis of
projections of student envollments: and cost-benefit models. Also included
are models of individual school activities which project student enrollments
in alternative course sequences and the consequent vtilizations of teachers!
time, equipment, and so forth. SDC formulated a model of this type and
applied it with considerable success to several schools (see Cogswell [é]).

Models of the second type are considerably more difficult to develop, for
not only the structure of the educationai system must be represented, but

in addition, structures of other sectors of the economy as well as the inter-
faces among these sectors. Work along these lines reliec unon g theoretical
basis provided by the economist, T. Schultzf;27,28;ch}= The educational
sector is viewed as & producing sector with Inputs (eTg., teachers, build-
ings. books) and certain outputs. One of the first guesiions to be resolved
is hOw ©O measure educational ouiputs; provably the simplest definition, in
terms of available statistics, is Lhe nusbers of students at different
educational levels.,

The third category includes learning models and, more generally, stochastic
models of individual behavior that represent processes of becoming educated.
Models in this category are beyond the scope of this paper for they are tools
for educational or scientific research rather than for educational planning,

II. MODELS OF THE EDUCATIONAL SYSTEM OR OF ITS COMPONENT'S

A, Demographic Models Based Upon Transition Proportions GMacro-Models)

One of the initial questions facing educational planners relates to the
size of future student enrollments at different levels of the educational
system. In recent years, models for solving this problem have been imple~
mented in several. different countries. Many of these models have essen-
tially the same structure; they are Markov-type flow models based upon
transition proportions. Applications of this type of model will be
discussed in this section, and to avoid duplication, the references to
individual examples will be preceded by a description of a prototype of
this model and by some general considerations related to this type of
model ,*

The population of the region for which the model is to be implemented is

ME divided into mutually exclusive categories. These categories will include
levels of the educational system under investigation as well as sactors

*¥ See Attachment for s mathematical formulation of this model,

Ce3
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outside of this system; for example, preschool, first through sixth
grade, junior high school, high school, junior college, college, grad-
uate school, outside school. The parameters of the model are transi-
tion proportions, A transition proportion between two categories is
the proportion of the people in the first category at time t who will
be in the second category at time t + 1. Time units may be semesters,
single years, three-year periods, etc. If the distribution of the pop-
ulation among the categories is known for an initial time period, and
if in addition, new entries to the system (births and migrants) are
given, then the transition proportions may be employed to predict the
population distribution in the succeeding period. Furthermore, if new
entries and transition proportions are given for a sequence of time
periods, then the populations in each of the categories for each of the
time periods may be predicted by repeated applications of this proce-
dure.

In initial implementations of this model, it is not uncommon to assume
that the tramsition properficns do not change during the tiine span of
the forecast. In examining the implications of this assumption, one
may distinguish between two sources of change in these proportions.

The first is due to changes in behavioristic patterns of people, where-
as the second is due to changes in the mix of population characteristics
within individual categories due to births, deaths, and movements in and
out of the region. Little can be done toward mitigating the effects of
the first of these sources of change; the assumption of fixed propor-
tions is reasonable if change is slow during the time span under consid-
eration. Some of the difficulties associated with the latter type of
change may, however, be avoided by treating explicitly those population
characteristics which are strongly associated with the transition pro-
porizvns, One such characteristic is age; the incorporation into the
model of age-specific transition proportions, by increasing the number
of levels so that each level is restricted to one age year, will elimi-
nate changes in transition proportions due to changes in the age distri-
butions within categories. Similarly, increased precision may be
expected from & stratification of the population on the basis of sex
and of relevant socioeconomic or etnanic characteristics and the use of
different transition proportions for each stratum. An important advan-
tage of assuming fixed transition proportions derives from the mathe-
matical form of the resulting model; it is a system of simultaneous
difference equations with fixed coefficients with mathematical proper-
ties that are known for different assumptions about the new entries.

As described thus far, the transition proportions reflect actual flows
between levels. If capacities are restricted, the model may be modified
to take this into account by including rules for rerouting flows so as
to avoid exceeding capacities, and by reinterpreting the transition
proportions in terms of demands for flows., Unfortunately, past data on
actual flows under conditions of capacity restrictions cannot be used

Culy
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as estimates of demands for flows since such ratios depend also upon
institutio admigsion policies. This problem is discussed by Armitage
and Smith |2 |,

This type of model is also used for estimating the mmbers of teachers
in differant levels of the educational system, but there are differences
to be noted. Transition proportions are less stable than in the case of
students, for they depend less upon institutional or cultural factors
and more upon the economic enviromment; this is true both for fiows to
and from non-educationsl sectors, )

Given the mmber of students at the different educational levels, the
calculation of the physical inputs associated with these levels (num-
bers of teachers, mmbers and sizes of buildings. material, etc.)
depends upon the educational technology assumed; the demand for teachers
is determined in this way. The supply of teachers, novever, depends
upon the number of graduates at the appropriate levels, the number of
individuals gualifisd to teach who are oubsile the educabtional systvem,
and the mmiber of teachers from the preceding periods who continue
veaching, and may be estimated by means of a model of the type described

here.

The ubiquity of this model is evidenced by the following examples:

. A model of this type, DYNAMOD II (U.S. Office of Education
36,37 | ), has been implemented on a nationwide basis to

predict both student and teacher populations. Separate transi-
tion matrices are estimated for each of four sex-race groups.
About 30 age-educational categories are employed; nne category
is for deaths. Population data inputs: were obtained Ffrom the
U.S. Bureau of Census' 1/1000 sample date taken from the 1960
Census of Population. Birth projections for the nation were
given in absolute numbers and obtained from the U.S. Bureau of
the Census Population estimates. In contrast, death rates were
utilized in the model and wherever possible, these were adjusted
for occupation as well as race and sex. Projections derived
Ifrom DYNAMOD II do not differ substantially from the Office of
Education projections which were published by the U.S. Depart-
ment of Health, Education, and Welfare in 1965. Since grouped
age categories are used in the model, a sudden increase in the
population of a single-age year group will tend to be smoothed
out over time; this may explain some of the differences between
these Two sets of projections. The U.S. Office of Education is
currertly developing a more detailed model STAG, which employs
single year age groups.

« A mofel of the educational system of England and Wzles has been
developed jointly by the British Department of Education and
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Science and the Unit for Economic and Statistical Studies on
Higher Education.[2,20 . This is a large-scale computer model,
probably the first to be developed on so ambitious a scale.
Eighty-two activities were considered, e.g., primary school
student, first year undergraduate in pure science, primary
school. teacher, outside world, deaths, and for each of these
activities, a range of ages is given. Each category is speci-
fied by activity and age. Since movements occur annually, only
transitions between categories that represent consecutive ages
are possivle., However, in spite of the large number of zeros
in the matrix of transition proportions for movements between
categories, this matrix contains over 10,000 positive entries.
The computer program includes an option for systematic updating
of the tTransition proporticns, e.g., by irend increments. Trans—
ition proportions were estimated from stock data with the bage

. Stone's model of the educational system E3é] is formulated with
the ultimate goal of incorporating it info an economic model of
Greet Britian (see reference 34] ). Since one of the purposes
of such an incorporation is t¢ relate educational achievement
to skills required in the economy, the system modeled includes
industrial and professional training as well as formal training
in educational institutions. The model contains three sets of
Pparameters: transition proportions for flows from one educa-
tional process to another; age-specific birth rates; and age-
specific death rates. Time periods are one year. It is recom-
mended that separate transition proportion matrices be employed
for different socioeconomic classes. An epidemic-type model
for changes in these proportions is introduced in which the change
from one year to the next in the proportion of students going from
one educational process to u higher one depends upon the propor-
tion that made the transition during the previous year and the
proportion that did not make this transition but were academically
able to do so. At brenching points where several alternative
educational programs are available, it is suggested that the
future proportion of students that select a given alternative
is a weighted average of the proportion for the previous year
and the proportion that is consistent with the demands of the
econony.

. Two projection models of this general type have been implemented
in Sweden on a national scale, a model of compulsory schooling
and a model of university faculties which takes explicit account
of restricted entries to certain faculties by introducing waiting
periods between examination for college entrance and first enroll-
ment in college (see reference [}2:]).

Ca6




29 February 1968 TM-3645 /004/00

- The Norwegian FEducational System has been modeled along these
lines by Thonstad Si] . A distinction is made between school
activities (non-absorbing states) and different levels of com-
Pleted educations (absorbing states); it is assumed that once
an individual has left the educationsl syster, he will not

return., Death is treated as a seperate absorbing state., The
educational system is classified into &0 activities of one

year's duration; 17 levels of completed education are considered.

. A model of this type was utilized by J. Gani[:l%] for »rojecting
enrollments and degrees awarded in Australian universities;
results obtained were found to fit actual data for a five-year
veriod fairly closely.

B. Demographic Models Based Upon Transition Proportions (Micro-todels)

The models described above are all macro-models: they depend upon the
aversge behavicr patterns of growps of iudividuals., In contrast, it is
possible to develop a micro-model in which the individual is the basic
unit, along lines described in Orcutt 22:]. Rules for movements of
individuals between educational levels would be incorporated into the
model; such rules specify transition probabilities for an individual
based upon relevant factors in the individual's past and his present,
such as educational history, socioeconomic class, educational attain-
ments of parents, employment history, age, sex, marital status and other
familial characteristics, and so forth.

The future course of a sample of individuals would then be simulated in
accordance with these rules, i.e., transitions would be made for each
time period in accordance with the transition probabilities by the use
of random numbers, This type of model is richer in terms of the kinds
of questions it can answer, for results can be aggregated according to
the characteristics included in the individual histories. In the macro-
model, on the other hand, the classification scheme adopted for the
educational system is a constraint on the information obtainable (see

' Moser [?Q] ). Data requirements for a micro-model of this type are

,
oo 0 s G o
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fairly stringent for they involve the establishment of individual data
records.

g C. Demographic Models Based on Simp.le Trend Extrapolation

‘:ﬁu&ﬁm I o wg

Without attempting any analysis of the structure of the educational
system and of the flows within it, student enrollment may be estimated
from the total population and its composition in terms of relevant
breskdowns such as age, sex, socioeconomic status. Once a regression
relation of this type is estimated, it may be used to predict student
enrollments from projections of future yopulations. This method is
discussed by Correa[:j] . Such models are less useful from the point
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of view of policy making than models based upon transition proportions,
for the nature of the dependence of the paremeters of the regression
equation upon policy decisions is difficult to establish.

D. (Cost-Benefit Models

Models of this type have as their primary function the evaluation of
costs and benefits associated with proposed educaiional programs so as
to guide policy makers. Though both of these aspects of an educational
Pplan present difficulties, the problems involved in estimating costs
are in general not quite as formidable as those involved in estimating
benefits (see Mood ngj).

2

At least two major questions need to be resolved before benefits them=-
selves mayv be tackled: What are the goals of an educatiGiiai systverni,

and what effect does an educational program have on the attaiment of
these goals? A consensus on goals in a pluralistic society is not easy
to achiave., A first step in this direction is the clapification and
analysis of the goals which are associated with individual educational
programs under review. Estimates of impacts of educational programs are
limited by inadequacies of our knowledge of the vechnology of the educa-
tional process, i.e., of the relation of educational inputs to educa-
tional outputs. Needed is the ability to isolate the effects of the
educational system on educational achievement from the effects of genetic
factors and of envirommental factors such as socioeconomic status and
home life; and, in addition, the ability to determine the relative
impacts of different educational procedures or techniques. All this
presupposes the existence of adequate measurements of educational
achievement. For certain types of achievement, such as subject pro-
ficlency, existing tests are adequate and have been in widespread use.
The attaimment of other educational goals, such as creativity, self-
reliance, intellectual curiosity, the development of humanistic values,
are less amenable to measurement.

o

Methods of estimating costs of introducing changes in an educational
system are discussed in considerable detail by Edding L}l 5 the follow-
ing are some of his conclusions. Costs of implementing an educational
program may be evaluated by analyzing the effects on school expenditures
of the changes that the program would incur, e.g., changes in total
enrollment, structure of enrollments (by age, school type, location),
length cf school day or year, length and structure of school courses,
number and types of' schools, location of schools, student-teacher ratio,
level of utilizaticn of school buildings and equipment, etec. Analysis
should be made in terms of unit outlay per time pericd, e.g., annual
expenditure per student, per teacher, per square foot. In estimating
the outlay per student associated with an educational Plan, the problem
arises of defining the number of students. A satisfsctory definition
is that of average daily attendance (ADA), which is the aggregate days
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{g?i the pupils were in school during the yeer divided by the number of days
;%:: school was in session. Initial outlay is not usually an adequate guide
gtii for meking investment decisions; account should be taken of subsequent
o maintenance and future utilization. Estimates of capital costs may be

improved if they are geared to the degree of utilization as well as

. to the length of life of the capital good. Forecasts of current writ
outlay may be based upon past experience, which indicates that the major
expenditure per student is for personnel and that the proportion of this
2 expenditure to other current outlay seems to be stable; it should be

.iy noted, however, that this situation may change if a significant amount
N of teaching is performed with the use of teaching machines.

! . . A cost-effectiveness model for the analysis of Title I proposals
oymulated by Aht ! i} for the U.S. Cffice of Educaticn.

: Title I programs, which are geared to the disadvariaged, may
i provide for teacher increases, audiovisual devices, TV sets, new

alternative programs with expected results if no changes were
: introduced. A school submodel estimates the impects 2n school
3 and students of the adoption of a Title I program. Inputs to
a this submcdel are four types of partially educated students,
. i stratified by race and income, and educational resourcas (tea-
> chers, equipment, facilities, community enviromment); outputs
¥ are changes, by student type and grade, in achievement, truancy,
C dropouts, and numbers of graduates, that are associated with the
program undey evaluation. Achievement is measured by achicvement
tests and scored according to grade level., Equations to be
1 estimated represent relations between changes in school environ-
ment and changes in achivement and attitudes of students; it is
initially planned to make such estimates by means of regression
j analysis of historical data. A cormunity submodel relates
school and student changes to community changes such as change
in earning potential and change in equality of educational
opportunity. Direct and indirect costs of programs are esti-
g mated; judgmental valuations of the changes in student, school,
and community characteristics associated with a Title I program
, are to be introduced to estimate the program's value. The
'»ia efficiency of a program may then be defined as the ratio of its

é} textbooks, etc. The purpose of the model is to evaluste zlter-
' native Title I programs in elementary and secondery edcuation
-E fcr the same community. The model compares costs and effects of

i

value to its cost; obviously such an index is highly subjective.

Finally, in connection with data base preparation, it is planned
i to include analysis routines for checking for errors of omission
i and inconsistencies,

» A cost-benefit model for allocating resources between gzeneral

and vocational education was formulated by Corres [8:]. The
factors considered are the costs of each type of education, the
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expected incomes of the educated, and the total budget for
education. If it is assumed that in the case of vocatjonal
training expected income decreases with the mmber of students
educated, the problem of maximizing the totsl yield of the two
types of education, subject to a budget constraint, becomes a
quadratic programming problem, for which a solution may be
cbtained.

Hirsch [i5,16_]recommends the development of program budgets
which may be used in allocating limited resources among com-
peting educational activities, in contrast to comptroller's
budgets that have as 2 primary -unction the guarding sgainst
carelessness or misappropriation. Program budgeting is a plan-
ning process in vhich expenditure information is orgenized in
terms of programs that are associated with specific outputs and
Tthat are broken down into operstionally useful components, such
&s manpower, material, equipment, and buildings, which can be
recombined into alternative programs. Effectiveness is increased
1f the programs are defined with a minimum of overlapping and if
compecitive programs or components are identified. Once the
expenditure information is organized, bemefits associated with
the prcegrams ere estimated. It is suggested that one of the
most tangible measures of the benefit to society of & student's
education is the student's incremental earnings. Programs are
selected on the basis of cost-berefit analyses of alternative
courses of action. 73 is recommended that because of the plura-
listic nsture of educational administration in the U.S.,
adequale communication should be established among the different
educational jurisdictions with regard to budget plans.

Models of Schonl Activities

Suppose a school program is classified into activities; these may be
individual courses or activities within classes such as lectures, dis-
cussion sessions, closed circuit TV, etc., Models for projecting student
paruicipation in such activities may be used, together with assunptions
avout educational technology to be employed, to assist educational plan-
ners in estimating demand for teachers, facilities, materials, etc.

System Development Corporation has developed a special computer
program EDSIM for simulations of this type [6:]. This progrem

is based upon a tree structure where branches represent activi-
ties; at each branching point a student has a set of alternative
cholces. A rule is a set of probabilities associated with alter-
native choices at a designated branching (decision) point. The
structure of the tree deperds upon the set of activities, inter-
reletions among them, such as prerequisites or parallel courses,
and the possible lengths of times for activities. Students meay
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be stratified according to academic ability with durations of
activities geared to ability; thus, the bright student may com-
plete courses in less time than the less able student. Also
transition rules for moving from one activity to another may be
dependent on siudent ability. At the end of each time period,
the activities of students during the next time period are sim-
uwlated. In this way, simulated individual records are created
for each student. This program may be used either to simulate
student flows through existing school programs or to study the
consequences of alternative innovations in school organization.
The EDSIM program has been applied to several school systems;
it may be employed to simulate flows of groups of students,
e.g., classes, as well as individual students. Outputs of the
model are summaries uvialucd fiuw vue sunulated records; these
may be designed to suit the needs of school planners in antici-
pating the impacts of inaiwvidual pathways and rates of advance-
ment through the school curriculum on the distributions of
activities and on the resulting resource requirements.

More Extensive Models with Demographic, Economic, and Other Ccmponents

Once demographic, physical, and economic submodels of an educational
system have been developed, these may be combired into a single model
which tekes explicit account of the interrelationships among its com-
ponent parts. The primary determinant of such a simulation may gener-
ally be taken to be the distribution of students among the sectors of
the educatioral system. The numbers of teachers and other personnel and
the amounts of capital investment, materials, etc. would then be geared
to the student populations in accordance with the educational technology
assumed.

. A model of thiz type was developed by UNESCO Lséj to simulate
educational develcpment in Asian countries for 1965 80. The
driving force of the model is a student population flow submodel
of the type described in section (A) above. The demand for
teachers is determined by assuming appropriate student-teacher
ratios. Enrollnents in teacher training institubions which are
needed to satisfy these requirements are then esiimated. Total
recurrent and capital cosus are analyzed on a per capita basis,
ané svbdivided intc various categories which may be costed
separstely, iuch as per-pupil teacher salary cost, per-pupil
20st of books, cost per unit-area of school plant construction,
ete.
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III, MODELS OF THE ECONOMY WITH THE EDUCATIONAL SYSTEM AS A COMPONENT

A,

General Remarks

This section is concerned with models in which the educational system

is one of several components and in which relations among the components
are modeled. Educational institutions are viewed as producers of out-
puts that are employed by the different sectors of society. The educa-
tional system, viewed as an activity, is less susceptible of quantita-
tive analysis than are manufacturing or other physical production pro-
cesses, for its inputs, its outputs, and the functional relstionships
between its inputs and its outputs are more difficult to determine. In
the case of inputs, an investigation of human irmmute (e+ulonts il Lea-
cners) orings one tairly close to the “rontiers of educational knowledge.
A prerequisite for a thorough understanding of the educational process
1s the identification of those characteristics of human inputs which
are strongly related to educational attaimment. If, for example, pre-
school enviroment, socioeconomic status, parents' educetional attain-
ments, and so forth, are important determinants of the effectiveness

of educational techniques, then it is necessary to classify student
inputs according to these criteria in order to be able to predict out-
puts of educational processes.

Similarly, the difficulty of measuring the outputs of an educational
institution is a function of the definition used. If, for example, out-
puts are defined as the changes in the students due to the educational
process, at least three questions arise: What qualities in students
are to be measured? What sorts of measurements on students should be
made at the beginning and at the conclusion of each educational time
period? To what extent is the educational system responsible for these
changes in students? The answer to the first question depends upon the
goals and functions of education that are assumed; adequate solutions
to the remaining questions will rely upon psychological testing methods
and statistical techniyuaes, some of which may still be in developmental
stages. In order to bypass problems of this order of magnitude, both
from the point of view of theory and availability of statistics, in
many models of the type considered here, a simple definition of output
is employed, i.e., the numbers of students at different educetional
levels.

Problems involving the functional relationships between inputs and
outputs of educational processes may be even less tractable than those
concerned with the cefinitions of educational inputs and outputs. Gars
in our knowledge and understanding of the technical and biological pro-
cesses by which learning takes place distinguish studies of educational
technology from those of production processes which may be analyzed in
terms of known physical or chemical relations.
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Other distinguishing characteristics of the educational sector result
in the market being less important as a determinant of the technology
selected than in the case of other sectors of the economy. These are
(1) the considerably longer time period required for precduction and
(2) the comtrol exercised by local voters and bureaucrats whose deci-
sions are not necessarily geared to the economic needs of future gener-
ations. Another contrast with other sectors which is of interest to
note is that the educational sector produces one of its major inputs,
i.e., teachers.

Models which link the educational system to other sectors of the economy
are concerned with relations between the educational attaimment of the
Iopulation and the technology of Production of the society. Educational
attaiment (inventiveness and technological know-how) is a major determ-
inant of the technological stete of a society; and, in the reverse
direction, the technology of the Production processes determines occu-
pational requirements and these, in turn, are associated with educational
attaimment.

In recent years, considerable research has been focused on the role o7
human resources in economic development. (See, for example, Becker [3],
Machlup 18_] , Schultz [27, 28, 29:] , Vaizey [35 , OECD [25] .)
Schultz's analysis presénts strong evidence for the necessicy of devel-
oping a new theoretical framework for explaining productivity. Though
traditional economics attributes economic growth to two sources, labor
and capital, the national income of the U.S. has been increasing at a
much larger rate than either the labor force or the stock of Physical
capital. Schultz's thesis is that there exists a third or residual
component of economic growth and that educ ~tion, which may be regarded
as investment in human capital, is an important key to this unexplained
growth. Theoretical contributions along these lines which clarify the
processes by which education is converted into technological advance-
nent may be expected to result in significant refinements in models of
this type.

In connection with the determination of occupational requirements associ-
ated with a given technological state, it may be noted that the Bureau
of Labcr Statistics has Prepared occupation-by-industry matrices which
present occupational distributions for each industry. The Bureau plans
To update this information periodically. However, the establishment of
standards of educational attairment for occupations is difficult, for
people with different levels of formal education may have the same
occupation. This is due to differences in aptitudes and differences in
job experience. Both of these factors-~intelligence and on the job
training--entail measurement Problenms,

Models in which the educational sector is one of several interrelated
components may be implemented either for the natior. as a whole or for a
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region. Regional simulations may be more difficult to achi~=ve than
national ones for two reasons: less adeguate data collection and cer-
tain intrinsic differences in the problems. In general, regicnal data
gaps are greater than national ones. Also, lack of consistercy in
rerorting techniques, ty the same local agency for different time peri-
ods, as well as among lccal agencies, is not uncommon. Correspondences
between data collected by different local Jjurisdictions may not be

easy to determine because reports are based on different geographical
area units. It is expected that the establishment of regional informa-
tion systems, which is being encouraged by the U.S. Department of Hous-
ing and Urban Development, will eliminate scme of these difficulties.

Some problems encountered in regional economics are less troublesome on
the national level, for they arise from the greater dependence of regions
on external enviromments. For regional models, it is important to dis-
tinguish between those activities which serve a national market and
those which serve local needs. In generel, the smaller the region under
investigation, the more vulnerable it is to external factors, on the

cne hand, and the more difficult it is to obtain adequate information
abcui the nature of its interactions with the outside world, on the

other hand. For both of these reasons, the problem of openness is less
tractable in the case of regions than for the nation as a whole. In
addition, the theoretical structure of regional economic. may, in the
course of its development, be expected to involve activities and con-
cepts that are specific to regions and that do not possess exact national
counterparts.

Examples

« A macro-model which relates the demand for workers by level of
education to the volume of production has been developed by Jan
Tinbergen and H., C. Bos [32 « Though this model is fairly simple
(relations assumed are linéar) and highly aggregated, it has been
successfully implemented in several European countries. Models of
this type, which relate the educaticnal system to the economic
development of the country, were utilized in Spain, Turkey, and
Greece, in connection with the Mediterranean Regional Project of
the OECD 2@] . The models used for these countries are modifica-

tions of a basic model; this basic model makes the following
assumptions:

(L) The labor force with a secondary education it a fixed propor-
tion of the total volume of production of the country.

(2) The labor force with a secondary education during a given
period is the sum of thuse with a secondary education who
survived from the previous period and those who entered the
labor force during the period.
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(3) The number of students with a secondary educaticn during one period
are distributed during the subsequent period bhetween those that
enter the labor force and those thet continue their esducation.

(k) The workers that enter the labor force with a third-level education
during one period were students in third-level education during the
previous pericd.

(5) The labor force with a third-level education during a given period
is the sum of those with a third-level education whe survived from
the previous period and those who entered the labor force during
the period.

(6) The number of workers with a third-level education is a linear com-
bination of the volume of production, the number of students in
secondary education, and the number of students in third-level
education.

These relationships provide a linkage between the educational system and
the volume of production. Relations (2) through (5) are essentially of
a bookkeeping nature; relations (1) and (6) describe more basic linkages
between the educational system and the economy. This model provides
planners with a tool for gearing the educational system to the needs of
economic development. The system may be studied under alternative
assumptions about the path of the production function. Requirements for
foreign aid in the form of trained manpower in order to carry out eco-
nonic development programs may be calculated. Also schedules for releas-
ing foreign skilled labor and r:placing it with native domestically
trained labor may be computed with the aid of a model of this type.

The model may be elaborated by introducing modifications such as disag~
gregation of the educational system so as to provide for more stages in
the educational process and disaggregation of production into a mmber

of activities with different manpower requirements., Refinements which

increase the level of detail at which relationships are treated as well
as the introduction of nonlinear relations should result in the formu-

iation of a planning model whick more adequately represents the inter-

dependerncies belween a developing economy and the educational system.

Jean Benard[j%] formulated an input-output model in which activities are
divided into three sectors: an educational sector, a commercial economic
sector, and a skilled manpower producing sector. The educationzl sec-
tor is composed of educational activities, which are regarded as pro-
ducers of knowledge required for the skilled wcrkers of society. Outputs
of this sector are measured by the numbers of students enrolled at
different educational levels; finished products of this sector are mea-
sured by numbers of graduates. Purely cultural functions of education,
as well as pure research within universities, are not considered in the
measurement of the output cf the educational sector.
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The commercial economic sector consists of industrial activities in
which the goods and services produced are marketed. Outputs of
activities in this sector are physical quantities, i.e., velues at
constant prices for a base year. In this model, the only non-
cormercial activities which are treated endogenously are educationsal.

The third sector is a notional sector that is conceived of as pro-
ducing skilled manpower, which is employed in the other two sectors.
More exactly, the activities of this sector relate to the classifi-
cation according to skill of individuals leaving the educational
sector and to promotions of those already employed in the commer-
cial economic sector.

The stock of workers with a given skill at a given time is derived
from the educational sector and from the economic sector; the latter
sector contains workers who were trained on the job and have just
attained the skill level as well as those who had previously worked
at the given level of skill and who are continuing to do so. The
outputs of the manpower sector are workers classified by skill
level.

Fixed technical coefficients for the activities of the economic and
vducational sectors are specified for inputs of labor by different
levels of skill as well as for inputs of intermediate products.
Capital coefficients which reflect gross investment requirements

in order to increase productive capacities are also fixed. The
model does not provide & mechanism for the choice of t.chnology;
changes in technical processes are exogenous to the model and are
reflected in changes in the input-output coefficients.

The model is a linear programming model in which a preference func-
tion is maximized subject to certain constraints. The preference
function is a linear combination of indicaters of standards of
living during a given time span and of measures of production poten-
tial and of skilled labor potential created during this time span,
all discounted to present value. The outputs of the model. are out-
puts of the activities which are jincluded in the educational and
commercial economic sectors, for each time period in the time span
of the model.

Constraints of the system are physical, relating to resources,
labor, and production capacities. A constraint to insure that
cultural demands of society are satisfied requires that at least a

certain proportion of young people continue their education. It
is possible also to inmtroduce a budgetary constraint on education
expenditure.
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The exogemous variables of Benard's model are the following:
(1) A1l variables relating to the initial period.

(2) Variables relating tc agriculture, foreign trade, and
govermnental activities.

(3) Demographic variables: pupils enrolled in the educational
system, net immigration by level of skili, rural-urban
migration.

(4) Variables relating to budgetary ceilings for educational
expenditures.

k . The U.S. Office of Education is at present developing a model of an
1 urban educational system which links the system to the economic and
} sociological structure of the uyrban regicn within which it is
. embedded (see reference [5, 21} ). This work is still in an exper-
. q imental stage; it would seem that even modest progress along these
3 lines will require considerable effort. Factors to be considered
in such a model are economic growth, industrial and commercial loca.-
tion; residential location, land use patterns, transmortation

_’i facilities, and possibly fiscal policy, as these relate to the
educational system, as well as the interrelationships among these
components.

\ij The model will contain three submodels: urban, school, and cost.

-3 The urban submodel is to deal with those characteristics of the
o3 area vhich relate to the location and socioceconomic charecteristics
of school children and their families. The school submodel will
deal with organizational characteristics of the educational systen,
in particular, with locations of school plants. The cost submodel
will compute costs of physical activities specified in the other
two submodels. Some of the cost elements to be estimated are the
construction of new plants, land acquisition, personnel staffing,
current operating expenses, transportation, financing of capital.
Finally, alternative policies are to be evaluated in terms of costs
and benefits, and benefits measured in terms of certain operaticnal
criteria.

The development of a generalized regional model outside of the

. fremework of the particular geography of a region requires the

i§ extraction from regicnal systems of those factors which they share
in common; whether or not this procedure is useful will depend upon

the relative importance of such factors in explaining the workings

: of individual urban regions.




29 Februar: 1958 TM= 3645 /004 /00

IV. CONCLUSION

A,

Models Included in this Survey

This survey has been concerned with two kinds of models~-~those that
feccus primarily on educational activities and disregard interdepen-
dencies with other sectors of society and those for which education is
one of several interrelated economic activities. Though the boundary
between these two categcries may be to some extent arbitrary, this
dichotomization differentiates between models that are of relatively
limited scope and those that encompass the economy as a whole. Models
of the first category may serve as components of models of the latter

category.

Models of the third category--models of the learning process itself--,
though not included in this survey, may be employed for educaticnal
planning. An example of such an application a§_well as references to
other applicaticns, is contained in reference 26| « Models of this

type may be used as components or building blocks of models of the
educational system for which educational technologies are not assumed
but are determined in accordance with optimization criteria, In most of
the examples presented in this paper, educational techniques are assumed ;
variables related to these techniques are exogenous. The expansion of
knovledge of learning brocesses may be expected to result in the develop-~
ment of planning models which include among their outputs optimal educa-
tional technologies. Such models would take account of the quality of
education as well as of cruder measures of educational output, e.g.,
nunbers of students at different educational levels, which are utilized
in models described here. The development of successful simulations cf
learning processes will make possible significant advancement in the
structure of educational plaming models, both from the point of view of
level of detail and of variables considered.

Some Data Considerations

A crucial congideration for the implementation of a model is the avail-
ability of data; adequate data is required for the calibration of a
model (parameter estimation), as well as for the determination of the
values of the exogenous variables of the nodel. The development of
models and the extension of data collection procedures should, from the
planners’' viewpoint, be closely related activities, with the formulation
of new models stimulating the collection of appropriate data, and with
improvement in the quality and types of data collected giving rise to
new models which utilize the new information.

In general, educational statistics tend to be aggregated; schools report
total enrollments for each class, numbers of teachers by subject, and so
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forth. This type of reporting system, even when classifications are

not highly aggregated, provides information on stocks (e.g., distribu-
tions of students among educational activities) but is not usually
adequate for obtaining reliable information on flows of students between
educational activities. The latter information is needed to estimate
the transition proportions in demographic models of the type described
in Section II-A. Interest in such models and the subsequent recogni-
tion of this data gap have been a factor in recent appraisals of the
merits of introducing individual data systems; see for example,

Chapter VIII of OECD (25} .

In an individualized data system, the records of each individual con-
tains information on his educational history, cn factors associated
with educational performance, and on his constant characteristics

(date of birth, parental background, race, etc.). With the use of
modern data processing techniques, in particular the information
retrieval capacity of modern computers, information with respect to
the characteristics incluued in the individual records would be readily
available for any groups of students that are of interest to educators.
Similarly, the establishment of individualized data records for teachers
would make possible detailed tabulations for various categories of
institutions and teachers.

C. A Hierarchy of Plamnning Models

According to R. Frisch l}3j s the process of constructing mathematical
models for planning purpcses consists of several stages, each of which
is a prerequisite for the next. The first is the formulation of an
analytical scheme which represents the system being modeled. Alterna-
tive assumptions about the values of exogenous variables and of para-
meters correspond to alternative outcomes, i.e., alternative forecasts
of the endogenous or output variables. At this stage, the model builder
is an on-looker who seeks to answer questions about what will happen
under plausible alternatives which are defined in terms of values of
exogenous variables and parameters. Most of the models discussed in
this paper fall in this category.

In the next stage, the viewpoint is shifted from that of an on-looker
to that of a policy formulator. Variables that can be influenced by
policy decisions are identified; such variables are referred to as
control or decisional variables. It is conceivable glso that some of
the relations of the model could be modified by means of policy deci-
sions. Feasible policy alternatives are translated into values (or
ranges of values) of control variables and, possibly, into modifica-
tions in the model formulation. When connections between policy
decisions and control variables have been established, simulations
will provide information on the consequences of alternative policies.,
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The last stage of this hierarchy, which introduces an optimization
approach, involves the selection of a policy from a set of alternatives
on the basis of desired outcomes, Two questions arise. What are the
targets to be achieved and what criteria should be introduced to mes-~
sure now well a policy achieves the desired targets., Targets will be
expressed as restrictions on the values of ihe output variables, The
second guestion may be answered by means of a preference function, a
function of the variables which measures cverall performance and may
involve such factors as cost, physical expenditures, speed with which
target is reached, etc. Once these questions have been answered, the
next step is the determination of the policy which maximizes the pre?-
erence function subject to all of the constraints of the model; this
mey involve some not too tractable mathematical problams.,

The selection of a preference function is clearly a difficult problem
in a democratic society; this process may involve the evaluation of
several alternative preference functinns in temas of the conseguences
of adopting them. The problem of resolving conflicts of interest
among different sectors in societv becomes less foyrmidable if such con-
sequences are systematically reviewed,

The Outlook

As has been indicated above, many of the models included in this survey
are primarily representational and do not focus on policy~sensitive

or instrumental variables except incidentally. Furthermore, initial
representations may be considered to be first approximations to reality,
Better descriptions of reality should result from the introduction »of
non-linear relationships and more disaggregation. In primarily repre-
sentational models, policy-makers may approach the task of identifica-
tion of those variables whose values can be manipulated by policy-
decisions in an ad hoc fashion.

A successful model building effort will thus involve the formulation of
a model which is based upon a representation of reslity which is suffi-
ciently accurate for the purposes of the planners and which takes
explicit account of feasible alternative policies and upon the selection
of a well-chosen preference function to determine optimal policy,

Unfortunately, this is not the entire picture., Successful model imple-
mentation is dependent upon the avallubility of adequate data; and,
furthermore, the running of 2 model over a Period of time may require
updating of data at appropriate intervals and at critical decision
points. Data collection procedures are thus crucial to model implemen-
tation.

When the stage is set for implementing a well-formulated Planning model,
still other difficulties present themselves. In practice, it may not
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be feasible to determine the optimal policy apalyticslly, tut it may
be necessary tc rely upon trial and errcr and continuous adjustments

in policies to narrow the gap between goals and reality. Initial esti-
mates of the effects of policies on the values of instrumentsl veriables
should be subject to continuous revision. Similarly, parameter values
may require updating. Pericdically, the performance of the system will
need to be reviewed and gaps between model predictions and reaiity
evaluated so as to maintain a course which runs as close to the target
as possible. Modifications of the relations in the model ard of para-
meter values, as well as adjustments in policies and planning programs,
wowld be part of a continucus ongoing process--a process of ndeptive
control. Thus, systematic decision-meking of this type is 1ot a one-
shot affair but a continuing process of policy and model adjustments
which depends upon an adequate flow of new, up-to-date information on
the performance of the system. Observations are made on model outputs,
on the real world and on the impacts of policy changes on both the
model and the real world. Humans (e.g., educational plammers) will
meke the necessary adjustments, and the effectiveness of their actions
will depend upon their experience and understanding of the system.
There are, of course, objective limitations to the effectiveness of
control which are not related to the competence of the human control-
lers, for there are obviously many factors of the educational scene
which cannot be influenced by educational policy.

The picture portrayed here is one of formidable theoretical and statis-
tical obstacles to the development of adequate planning models, Though
many of the models under investigation are still in fairly exploratory
stages, the extensive current interest in such efforts may be some
indication of a growing sense on the part of plamners of the importance
of such endeavors, and may vrovide some hope for significant theoreti-
cal breakthroughs in the not too remote future. Due to the complexity
of the educational system (vast numbers of inter-dependent variables,
cemplicated and not too well understood relationships, changi=ng patterns),
as well as the complex array of demands upon the system from other
sectors of the economy, mathematical models may evolve into indispensable
tools for rational and consistent planning,

7he Role of Mathematical Models in an Educational Policy Research and
Suppoxt Center

This survey of mathematical models was sponsored by the Pilot Center
for Educational Policy Research and Support Center (EPRSC) at SDC with
two purposes: (1) to provide an introduction to ¢he field, for educa-
tional planners; (2) and to assist the Pilot Center staff in the design
of a permanent Center. The implications of this analysis for the
selection of fruitful activities for a Center will now be discussed
briefly. A subsequent document on tlie design of the Center will consi-
der some of these questions in greater detail.
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If, as this paper argues, mathematical models may be expected o play a
significant part in the formulation of educational policy, an s~nalysis of
possible activities of an educational planning center would not be compliete
without explicit consideration of the role of models with respect to such
activities.

The development of a complex computer-based educational planning model is a
truly interdisciplinary activity; it represents the joint efforts of educa-~
tors, economists, demographers, as well as mathematicians, programmers, and
statisticians., The specialists of the former group provide a knowledge of
the interrelationships among the variables considered in the model. %he
mathematician formulates these relationships in mathematical language, and
the programmer translates the mathematical representation into instructions
for the computer. The statistician, together with appropriate specialists
of the former group, estimates the parameters of the model and develops
adequate data collection procedures. One role for the Center is the
develcpment of new models or improved models for educational planning,

Though a model is implemented and utilized for planning purposes, it should
not be regarded as finsl. Feedback from the model outputs and better under-
standing of interdependencies among the variables of the model will lead to
revisions of the theoretical structure of the model, as well as of para-
meter values. In the course of utilizing a model for planning purposes,
modifications and refinements will be introduced so as to obtain better
approximations to reality; and such changes in a model will require the
same type of interdisciplinary team work as the initial development of the
model. It is in this area that an EPRSC could play an important role,
namely, in the improvement and adjustment of models that are already being
implemented. Such a center may be expected to provide expertise, as well
as liaison between policy-makers and theoretical workers in the disciplines
referred to above, both of which are needed in order to construct better
models. The contribution of the center to establishing connections between
policy alternatives and control variables could prove to be especially sig-
nificant, The improvement of a model's sensitivity to policy by means of a
better calibration of the results of policy decisions will require the
coordinated efforts of educational-policy makers and experts in the disci-
plines involved in model development. A second role for the Center is the
improvement, of models, in the course of their implementation, with special
emphasis on delineating relationships between policy decisions and the
variables of the model.

A third role for the Center is the implementation of computerized models
with the following objectives: (1) to assist the Center in its planning
for the future, (2) to support users in their planning activities, or (3)
to provide familiarity with models and training experience in the implemen-
tation of models for users of the Center. It is suggested that for the
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last purpose, a simple demographic model based upon *t.ransition proportions
be prograimed at the Center and run under various assunptions about the
time paths of the parameters. Users of the model could also be assisted
in estimation techniques and in data collection procedures.

A fourth role for the Center is to provide support to agencies that wish to
implement educational planning models. One form of such support is the
establishment of a well-documented 1ibrary of existing medels. A depository
of programs of models that have beer implemented would serve %o eliminate
considerable duplication of effort.

It is not feasible to make progress in all four of these directions during
the initial phase of the Center's operations. It is suggested therefore
that the beginning efforts be fairly modest. Two tasks could be staxrted
during the first year. The first is the implementation of a demographic
model for a local or regional jurisdiction. This would assist the educa-
tional policy makers of that jurisdiction and would also serve as a powerful
training tool for planners and future users of models. The second is the
establislment of a library of adeguately documented programs for educational
planning modeis. As may be noted from the reference listings, educationsal
planning models are developed by a variety of different organizations -
govermuent agencies, international committees, research institutes, uni-
versities. The acquisition, assembly, and documentation of these models
could provide considerable support to new users of such models. In addition,
a clearinghouse of this type might encourage greater ccrmunication among
the different groups that are engaged in model-building efforts.
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ATTACHMENT : A DFMOGRAP{IC MODEL BASED "JPON TRANSITION PROPORTIONS

Assune that the population of the region for whicihh the model is to be implemen-
ted is divided into n mutually exclusive calegories, i = 1,..., n. Let P, 4 (t)
be the proportion of people in category i at time 3 who will be in oategpr§ g at
time t + 1. (Here time t neans the beginning of £ 4 ime period). Let N, (£},
i=1,..., n, be the population of the i°" category ot time t. Let M (t), i =
«ss 0, be the number of people who entered category i during pericd t but

were not in the region during the previous period (births and migration to the

region). The ramber of people in category i at time t + 1 is given by

(1) Ni(t +1) = :Ef: pki(t) Nk(t) + Mi(t).

k =1

If, for the initial time period, the population of each category is given and
if, for a sequence of consecutive time periods, transition proportiong 1 (t)
and new entries to each category M (t) are given, the populations of these

categories for each of the time periods may be computed by repeated applica-
tions of the above equations.

If the transition proportions do not depend upon tht time period, we may write
pij = pij(t)' In this case, the matrix of fixed transition proportions may be
written:

Plri Pip s e s Py

@) P= | p; 25 Pin

Pai Ppooe v e pnn/

Equation (1), for this case, becomes:

= !
(3) Weyy =P N, ¥ M,

where P' is the transpose of P, and M% and N£ are column vectors ot migrants

and populations, respectively. If the assunption of fixed transition propor-
tions is made, once the elements of the matrix P have been estimated, they may
be utilized for consecutive applications of the forecasting equation (3).
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I.  INTRODUCTION

This paper discusses a pilot study being conducted by the staff of the
SDC Educational Policy Research ard Support Center. The objectives of
this study are:

o To experiment with methods for ascertaining group educational
"wants" as a basis for more extensive research in this field.

. To ascertain what a selected number of groups within the United
States want from future educational programs.

« To examine the extent to which the several groups agree or dis-
agree with respect to what they went.

« To expose potential issues raised by the impacts of these wants
upon current trends affecting education.

The project is on-gouing and will not be completed in its first phase
before February 1558, For this reason, the discussion is limited to
reporting on the methods used so far, the preliminary evaluations of
these methods, and some tentative findings,

II. ASSUMPTIONS

This project developed out of early discussions by the Center's staff and
the SDC pancl of senior consultants. These led to the conviction that
what the public wants for the future helps to determine the future. Thus,
as changing times and events keep presenting new problems and new chal-
lenges, one is forced to choose between two or more courses of future
action. Fach such choice determines to some degree the events that will
follow and thereby helps to shape the future that will eventually come to
pass. Each choice also tends to sacrifice other futures which may have
been possible. The importance of this rests on the fact that each decision
is almost invariably influenced by the things the chooser wants for the
future, by his hopes, values, and aspirations.

In the case of educational policy makers, however, the things wanted are
seldom entirely personal, Rather, they tend to reflect the hopes, values
and aspirations of some constituency, some group of citizens for whom the
policy maker acts. Hence, what people in general want, influences choices
of educatioral policy and action. The public shares in meking educational
policy-~even though the ways seem obscure and the means uncertain,

1t should further be recognized that what people are capable of wanting
with sufficient force to affect policy, depends on what they think is
possible, It was only when reaching the moon seemed actually possible,
for exemple, that a policy to build the necessary vehicles and support
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systems could be seriously considered. Unfortunately, policy meking in
a1l fields suffers from a scarcity of information about what is really
possible. Only by a deep and continuing examination of trends, potential
"preakthroughs,"” and conceiveble major changes in the course of events,
may the full range of possibilities be canvassed. Such an examination
can greatly expand our perceptions of the alternative futures that may
lie ahead, and hence sharpen and define expression of our wants. Policy
decisions can then be made with greater precision and confidence.

Short of complete foreknowledge, different groups of people will differ
in the value they place on each alternative future. Particularly in the
field of education,what we are calling "wants" are not now and probably
never will be uniform throughout the country. Even on the most general
plane, they appear to differ by class, occupation, ethnic group, region,
political viewpoint, and many other factors. These differences reflect
differing grour needs as well as differing values and aspirations stem-
ming from the diverse backgrounds of the people of the United States. The
diversity of wants thus has differing impacts upon policy decisions. To
assess fully what is possible, requires an exploration not only of trends,
but some estimation of how wants may modify or even reverse the course of
trends.

Although the original program for the SDC Pilot Center for Educational
Policy Research had not established a specific requirement for the test-
ing of this set of assumptions, it was decided that their importance
justified an investment of effort in this field.

I1I. PLANNING STRATEGIES

Initial plans for this project called for the use of two strategies. The
first was based on the "linking pin" concept. The immediate resocurces of
the Center were augmented with the help of friends and associates who
could arrange meetings of community groups at which future wants for
education could be debated. Thus, Alvin Toffler of the New School for
Social Research in New York “olunteered to act as the linking pin to a
specially selected group of futurists and interested leaders on the
Atlantic Coast, and Gerald Newmark of SDC's Research and Technology
Division acted as a linking pin to "Operation Bootstrap,' a self-help
group of black people on the Pacific Coast.

The second strategy was based on a modification of the "Delphi technique,"
This method in its original form elicits responses from a carefully chosen
group of experts to a a set of questions concerning future developments.
By providing to each, some information about the responses of others

and re-asking some of the questions, consensus can eventually be achieved
in some cases on such matters as when a given development will occur.

The modifications of this technique which were planned for the present
project involved the selection of respondents according to the population
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IV,

groups which they represented (instead of their authority as experts in a
particular field of knowledge) and examination of systematic divergences
as well as convergences of opinion within and among the several groups,

It was realized that, during the pilot rhage, time and aveilsble resources
would not permit sampling the many class, ethnic, economic, occupational,
regional, political and other groups in the United States in any scienti-
fic way. The best that could be attempted would be a preliminary explora-
tion of the wants of a small mmber of groups. This effort might be
considered as the first step of a kind of feasibility study.,

Constraints of time and resouces also precluded the full use of Delpni
technique mailed questionnaires during the first six months of the Pilot
Center operation. It was therefore planned to employ a Delphi-like
structure in the conduct of one or two of the meetings, To aid in the
selection of representative groups, a matrix arranged by level and sector
divided the total population into twenty-six subpopulations of education
"providers" and "users," and suggested organized groups which might be
considered as representative of each subpopulation. This matrix is shown
in Figure 1.

CONDUCT OF THE PROGRAM

The Center's staff has sponsored four meetings to date, three in Ios
Angeles and one in New York. The groups involved were as follows:

« Community Resources Panel Policy Makers and Educators
« "Operation Bootstrap" Representatives of the Black
Community

o  System Development Corporation Human Factors end Training
Professionals

« New School for Social Research Futurists, Writers, Educators

A discussion of each of these meetings is presented in Attachments A, B,
C, and D of this paper.

Dr, Olaf Helmer of the RAND Corporation, * ° Charles Carey, consultant to
SDC and to the Institute of Govermment and Public Affairs, UCI" , have
provided advice and counsel regarding t’ ¢ structuring of meeti. :'s and
questionnaires, with particular reference to the application oi Jelphi
technique modifications.

Work planned for the remainder of the pilot phase includes, if resources

permit, meetings with other groups shown on the planning matrix and the
completion of two rounds of mailed questionnaires,
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V. TENTATIVE FINDINGS - METHODS

§§ﬂ Although tne number of meetings and people included so far in this project
i A is very small, several findings have been noted which should be taken
' into account in future efforts of this type. Among these are the follow-
ing:

. Even when talking ostensibly about longer range futures (twenty
to thirty years), most attendees were uneble to imagine a world
situation that is fundamentally different from the present. The
effective range of specuiation regarding the real world was
actually about five to ten years.

o The describing of a hypothetical longer-range future world at a
meeting was insufficient to overcome this inability among the
attendees,

« Non-structured discussions about future education tended to
concentrate on present problems and immediate solutions,

N . While the bringing together of people representing different
E groups in the population tended to expose differences of opinion

and thus raise issues, it did rot fully expose group attitudes
and shared noints of view. In heterogenous groups, the firmness
of & position tended to be proportional to the personal force-~
fulness and persuasiveness of the individual spokesman rather
than to the strength or conviction of the constituency he repre-
sented.

These tentative findings suggest that:

LR
1

e« Minimum reliance should be placed on the imagination of atten=-
3 Gees. One way to achieve this might be to describe as con-
cretely as possible alternative future educaticnal systems
(rather then future worlds) covering a wide renge of possibilities
. and then focus the discourse and observation upon which of the
several systems is preferred and why.

5? . To find out the wants of a particuwiar group in the population,
- meetings might be composed of representatives of one group only.
3 By this means, the primary identification of convergences and

divergences of wants, and the detection of issues, would be based
upon comparing the consensus of one meeting with the consensus of

another, rather than upon comparing the opinion of one person
B vith that or another.

R A
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VI,

TENTATIVE FINDINGS - WANTS

In two of the four meetings held, each participant had an open opportunity
to state what he wanted most for education without prior suggestion from
the chairman. In one meeting, all discussion was limited to a preselected
list of eight items. In another meeting, the expression of war'. was

open but the discussion was directed to consideration of a preselected
iist of five items., A detailed analysis and comparison of the opinions
expressed at these meetings must await a later report. It is possible

at this time, however, to summarize three salient points.

The first point is that all attendees at all meetings agreed (or at least
did not disagree) that one of their primary wants is for a truly indi-
vidualized education. What is meant by "individualized" was not always
well defined, other than that it meant an educstion so fashioned that it
could serve the needs of students as individuals. Among the character-
istics of individualized education, the following were mentioned or
seemed to be implieds

« It should provide a curriculum sufficiently diversified that
each child can follow an educational path which is closely
suited to his personal, intellectual or practical interests.

o It should provide an enriched educational program for all
children capable of benefitting therefrom,

o It should provide for the special educational needs of the
outstanding child, the exceptional child (physically or
mentally), the disadvantaged child, the delinquent child, and
the child with any other "non-normal" needs.

« It should allow for the continvous, unbroken upward progression
of each child proceeding at his own best pace,

o It should permit each cnild to have a considerable wvoice in
choosing the educational path he will follow.

. It should strive to make each child a self-directed individual
learner.

o« It should develop student self-instruc’ ion.

o It should permit each child to develop to the full extent of his
capacities,

. It should provide for a variety of learning situations, individusl
and group.
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+ Where grouping for instruction is appropriate, it should provide
that each child is grouped in each subject with his peers in that
subject,

The second point is that, while everyone could name characteristics of the
present educational system vhich o future system should not have, not one
person was able to present a coherent description of a future educational
system along with the major characteristics it should have., No one could
project an ideal or utopian concept of an educational system for the
future. (This is, perhaps, not surprising when one considers that the
attendees included many people who have not thought deeply about either
the future or education. It is much more surprising when one reflects
that the attendees did include several prominent futurists and educators.)

The people talking part in the meetings often had very clear wants with
respect to change, but evidently very unclear wants with respect to objec-
tives. Many wanted action, but none had considered in detail the kind of
educational system which would result from taking the action. In short,
it appeared that, so far as these attendees were concerned, none sub-
scribed to any "ism," philosophy, or school of thought which embraced the
entire process and administration of a kind of educational system which
was believed to be desirable now or in the future. Thus, there seemed to
be no gystematic clusters of wants,.

The third point, is that at each meeting, a conflict was recognized
between the need to educate each individual as a whole, "self-fulfilling"
person, and the need to educate him as a member of a highly organized,
technological society., In this area, disagreements were marked, They
apparently polarized in one dimension about the concepts on one hand ’
that technology serves the "vested interests" or +he "establisment" or,
on the other, that it serves the entire social order. In another dimen-
sion, they clustered around the opinioa that the claims of the individual
have priority over those of society, or around the view that the claims
of society must take precedence over those rf the individusl., The
differences in opinion in this area, however, seemed to be reflections of
personal bias rather than group consensus, although under the circumstances,
this latter may be a premature observation,

As noted in the previous section, it apparently was very difficult for
attendees to consider wants for future education divorced from the short-
comings of present education, At the one meeting (SDC professionals) at
which two future states of the worid were projected, it was found impos=~
sible to foresee what wants for a still longer range future mi ght be,
This evidently stemred from the difficulty of visualizing the true nature
of unfamiliax worlds,
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Vi,

TENTATIVE FINDINGS - ISSUES

The relation of wants to issues is twofold:

. Wants may impinge upon or conflict with social trends and
thereby raise policy issues.

. The wants of one group may conflict with the wants of other
groups and thus generate still further policy issues.

Educational issues caused by bolh these conditions were debated during
the meetings. A preliminary study of recording tapes indicates that
there were other equally important issues which were not immediately
recognized and therefore not discussed.

Examples of some of the issues involved can be derived from the three
points discusszd in the pr=vious section:

o« The widespread want for individualized education, if satisfied,
would almost certainly aggravate severely the trend toward higher
arnd higher total and per-pupil costs of education. Opposed to
this, appears to be a trend towird stiffening taxpayer resistance
to higher taxes., Policy makers' attempts to provide the facili~-
ties and equipment necessary to supply more individuelized educa~-
tion are in many cases being thwarted by public refusal to approve
school bonds and similar measures. Clearly the issue between
individualized education and resistance to paying higher taxes
is created by a conflict between a general want and a developing
social trend,

« The wants for immediate action to improve present education,
unaccompanied, as they often are by a vi. ion of the kind of
educational system such action is intended to produce, raises
an issue between two groups: those who demand action to solve
immediate problems, and those who insist on comprehensive plan-
ning and evaluation before action is taken.,

o« The wants for an education whicn will be devoted to producing
whole, self-fulfilling people are evidently opposed to the wants
for an education which will turn out people competent to maintain
a technological society. The latter, in turn, would seem to be in
conflict with the trends toward greater automation and concomitant
increased leisure. Out of these conflicts arise such issues as:
"What is education for?"; "What part of career training should
be supplied by the school sys*em and what part by employers and
other institutions?'; "Is it che task of education to prepare
the individual for the enjoyment of leisure time?"

D=9
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In addition to the above, the following are samples of some of the other
issues raised:

. Should the services now being provided free to some children
(through well-beby clinics, police juvenile units, "Hesd Stert"
programs, playgrounds, art centers, hospitals, etc.) be trans-
ferred to the schools from the many public agencies now respons-
ibl2 for them so that all services can be fully integrated with

educational, disciplinary, health, and cultural programs?

. Where can the line be drawn between what is a basic and necessary
education and what is not?

« Is it the function of schools to educate or to train, and what
is the difference between these concepts?

. Should the educational system be directed toward fitting people
to the social order or tcward changing the social order to
satisfy the wants of people?

« Are there sectors in U.S. society (e.g., the black community)
which are so different from the rest, whose needs are so unique,
that separate school systems must be provided for them?

It is evident that some of these issues are closely related to issues
derived from the development of the contextual map discusssed in Appen-
dix E. The latter issues are generated by social trends seen more or
less in isolation (although it is evident that many social. trends are
reflections of wants successfully pursued). For example, the issue of
separate schools for black children is one facet of the following issue
dorived from the long-term trend toward an increasingly sensate, empiri-
cal, hunanistic, pragmatic, utilitarian culture:

o If existing educational institutions axre resistant to change,
should new institutions be created to replace them and staffed
with new types of educators?

The extrapolation of trends and the exploration of wants are therefore
complementary activities., Both raise issues, but they do so from
different considerations, Together they present more facets of each
problem than either could do alone.

VIII, CONCLUSION

This investigation of what selected populations want for and from education
in the future, although conducted with limited time and resources, has
broken ground in a field of great importance to educational policy making,

D=10
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It has uncovered a few of the conflicting pressures within society which
would appear to meke the improvement of educational systems utterly beyond
easy or simple achievement. It has shown that the wants cherished by one
sector of the population may be both supported and opposed by those of
other sectors. It has suggested that many wants are the reflections of
social, economic, cultural and religious values which are held with deep
conviction and expressed with strong passion. These wants and the values
they reflect may well affect educational decision-making at all. levels,
In any envisioning of +the future, they cannot be disregarded for they
constitute one of the major elements from which the future itself will be
made,

D=-11
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. ATTACHMENT A
e COMMUNITY RESOURCES PANEL MEETING
53
';"-. Place: System Development Corporation Conference Room, Santa Monica
4 Time s 9:00 AM. to 12:00 Noon, July 13, 1967
b Attendees: Panel Members
i
' Mr, Ralph Boynton
1 Vice President
i Bank of America
_‘; Very Reverend Cl arles S. Casassa, S.J,
T Presidemt, Loyola University
1 Ios Angeles
":“l Mrs, Georgiana Herdy
j President, Board of Education
2 Tos Angeles City Schools
g
. } Professor Herold Horowitz
Professor of Law, UCLA
) Dr, Ira Robinson
Professor and Chairman, Department of
City and Regional Planning, USC
% EPRSC Staff Members
Dr., M. Adelson, Director and Dr, J. F. 0'Toole, Jr.
Meeting Chairman Associate Director
J. Jaffe, Staff T, B. Robertscn, Staff
Dr, P, E. Rosove, Staff
SDC Consultants
H, Ozbekhan Dr. T, C., Rowan
Dr. H. Silberman Dr. Zivia Wurtele
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This meeting in its more general aspects was reported in Appendix L.k to
Progress Report No. 1 of the EPRSC (June 1 to August 31, 1967). Its importance
to the investigation of wants for education derived from a pre-meeting request
made by the chairman to all panel members. Each was asked to come to the meet-
ing prepared to discuss his own three most important wishes for education in
the future. As Dr., Adelson expressed it in opening the discussion:

It is clear that with any sample of people you don't get all the
viewpoints you want. We wart to show, however, what happens when
one confronts people with each other who have very different back-
grounds, different points of view, and different problems, on the
different levels,...

+sothe question was, if you remember, if you had thyee, bubt only
three wishes, for education in its social context, for the period
say twenty years from now, what are the wishes you would ask for?

These objectives of the meeting were fully met and this device appeared to be
a successful method of eliciting both primary wants and many of the reasons
behind then,

In greatly abbreviated form, the several wants expressed were as follows:

Mrs, Hardy: First of all, I would like to put every child on an
individual track...where every child can progress at his own rate

and doesn't get held back nor does he get embarrassed by not pro-
gressing as fast as possible.... Second, a new type of motivation for
for the average child, I'm not talking about the highly motivated
chiid but the average...and my third one, and this is an odd one, is
some type of job experience in conjunction with education, beginning
at age 14, so that the relevance of learning to living becomes
important.

Professor Horowitz: I see one of the purposes of the American theory
of public education (as) the development of the individual to the full
extent of his capacities...and my major wish for the schools of the
future would be that they perform their function., The second point
that I would make, again, is quite similar to what Mrs. Hardy says

but rather than wanting children to have the work experience as part
of the educational process because of what it would mean to those
individuals, and perhaps seem a reason for what they are going through,
I would like very much to see some kind of community service become a
part of the compelled activities that children up to the age of 18 must
go through; something like a Peace Corps spirit would become part of the
education of every child before he is done with his compulsory require-
ments as imposed by the state.

D-13
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Father Casassa: My first wish is very similar tc the first of Mrs. Hardy
ani Mr, Horowitz, The student should be permitted and required to move as
quickly as possible; quickly not only in terms of intellectual growth,
but also in sociological and psychological terms.... The second ig, T
think, perhaps simply a means or a partial means toward the fulfillment
of the first; that is, the development of adequate testing, academically
and psychologically, sociologically, and so on, so that we can put our
finger on where the child is at any given point in various areas. The
third...is an adequate system of compensatory education, on all the aca-
demic levels--not merely in the elementary schools--but through higher
education,

Mr. Boynton: Number one: the development of a State Master Plan for

the fiscal and administrative operations of public education.... Number
two: effective career guidance in order to minimize waste of human talent
and interests. Number three: change in emphasis of the academic assembly
line K through Ph.,D. so education is custom tailored to provide the
individual with the means to make a contribution to the economic life o*
the community in a meaningful way, and thereby to be rewarded adequately.

Dr. Robinson: My three very much overlap the others.... I think it is
extremely important that we reevaluate the concept and measurement of
achievement.... Second point I think is related to what Hal (Horowitz)
mentioned, I am very concerned, viewing my own children plus others, I
detect a lack of what I would call social purpose in the broadest sense
and this involves specifically an element such as community service....
Third and quite related to it..., I find a real lack of understanding and
appreciation of perhaps, the non-technical aspects of our world--culture
and art. I'm worried as one who's involved in the new technologies, I
think we worry that my kids are going to be so subsumed in this, so
subsumed in the economic objectives that we are overlooking some deep value
questions,

As a direct outcome of this meeting, the following two papers discussing
educational policy, wants and issues were prepared:

. "A Lawyers View" by Professor Horowitz, published as Appendix I
cf this report.

. "A Brief Comment on Educational Policy" by Dr. Silberman, published
as Appendix = of this rerort,

Both papers were expansions of the remarks made by their authors during this
meeting.

D=1k
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Place:
Time:

Attendees:

ATTACHMENT B

SDC PROFESSIOMALS MEETING

System Development Corporation Conference Room, Santa Monica
2:00 P.M, to 5:00 P,M,, October 20, 1967
(Figure 2)

SDC Opersting Divisions

Dr, William H, Blanchard

Manpower Utilization Projects

A
£3
b~
A
s
-
3
4
S
k-
e
:
K
#8

Dr, John M. Daily - Training and Evaluation Group
Charles Fanwick - Plans and Programs Staff

Gerald Newmark - Education and Training Staff

Dr, Harold Sackman - Programming Systems Staff

Corol B. Bok - Plans and Programs Staff

Donalc P, Estavan - Education and Training Staff

Dr. Ezra W. Geddes - Personnel Subsystem Support Group
Millard H, Perstein - Programming Technology Staff

EPRSC Staff and Consultants

Charles Carey - SDC Consultant Dr. Olaf Helmer - SDC Consultant

Dr, John F, 0'Toole, Jr. Thorington B, Robertson - EFRSC Staff
EPRSC Associate Director and
Meeting Chairman Dr. Perry E., Rosove - EPRSC Staff E=

Dr, Zivia Wurtele - SDC
Consultant
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The represemtatives from the SDC Operating Divisions included an educator, an
engineer, four psychologists, & sociologist, a journalist, and a computer
specialist mathematician,

This meeting was highly structured. It was planned as an experiment in the
application of a Delphi-like technique which had been developed by the Center
in collaboration with Dr. Olaf Helmer of the RAND Corporation. The discussion
revolved around eight, preselected educational issues (Figure 3), considered
as Of the present, and as of two alternative worlds of twenty-five years hence.
The primary purpose of the experiment was to measure changes in wants which
might occur as the result of either debate among the participants or the intro-
duction of alternative concepts of the future.

b s P b g e o '

The three parts of the meeting and the steps followed in each part are dia-
grammed in Figure 4, At the beginning of each part, each participant voted his
opinion on each of the eight preselected issues. Summary results were then
displayed. After a review of these results, a discussion and debste of the
issues was held. Each participant then voted again on the same issues and th