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PRETACE

This report summarizes the National Planning Association's pilot
study of the implications of economic and social change for educational
volicy in the next two decades. In the study NPA has concentrated
its research on one aspect of these developments, changing manpower
needs and the challenges they arc likely to present for designing the
sducational systems of the 1970's and 1980's. For the purposes of a
short pilot study, the anticipated changes in career opportunities have
orovided a frame of reference for considering the consequences of rapid
technological change, growth in leisure, and the persistence of poverty
and diserimination for the options likely to become available in edu~
cation in the coming decades.

The finds of the pilot study are presented in the form of a sumary
report in this volume and in a number of working papers in a separate
volume. BRoth the report and the working papers are concerned with the
social and economic challenges to education and the potential responses
of the ecducational system to these challenges. The working papers heve
vrovided an opportunity to explore relevent issues bearing on the theme
of the study such as the role of systems analysis in educational plenning,
or education in low=-income areas during the next two decades.

A study of so broad a scope is inevitably the product of the efforts
of many persons and many agencies, public .and private. The Office of
Msnpower Research of the Manpower Administration of the U.S. Department
of Iabor has kindly consented to the utilization of research findings
developed in the course of NPA's study for the Manpower Administration,
Manpower Requirements for National Objectives in the 1970's. The study
o7es much to the kindly guidance of Dr. Gerhard Colm, NPA's Chief Economist,
and to the support of John Miller, NPA's Executive Secretary and Assistant
Chairman. A number of persons from different fields have consented to
serve as members of an advisory panel to the project, as readers of work-
ing papers, or as unofficial consultants in a host of problem areas. The
persons who have contributed in this way are listed in Appendices 8 and 2.
Needless to say, the errors of omission and commission in the report
are the responsibilities of the NPA staff.

The staff for the project has consisted of a nucleus of full-time
persons, and & number of part-time staff members and consultants, The
enthusiasm of the staff, and their interest in the problem, has led in
more instances than can be mentioned to participation beyond that which
could be anticipated from a group of economists, educators, and sociologists
drawm together on short notice and with many other commitments.
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as Tollows:

Professional Staflfl

Leonard A, Lecht
Project Director
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(Catholic University)
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lesearch Assistent

William L. Motzel
Senior Analyst
(U.S. Naval Academy
Technology Develop-
ment Program)
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Research Assistant
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The report concentrates on the substantive problem of the pilot study -
future social and economic developments and their implications for edu-
cation ~ rather than on NPA's concept of the role of an educational policy
research center concerned with this problem. A discussion of NPA's concept
of its role as a policy research center is included in the progress report
submitted to the Office of Education in November, 1967. It is believed
thet the NPA effort can meke its most useful contribution to educational
policy research by meking the findings of its study available as 8 means
of encouraging further research by other reseasrch organizations including
the policy research centers recently established by the U.S. Office of
Education,
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The experience in the pilot study has provided a welcome opportunity
for the National Planniiig Association to think through many of the
implications of on~-going economic and social research in a new context -
their significance for educational wnolicy. The net effect of this re-
search has been to underscore the conviction that there is a pressing
need to encourage communication and joint efforts among the various
disciplines concerned with economic and social developments and edu~
cational planning. Through the process of building bridges between
the separate disciplines, we can more effectively help to build the
future.
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THE MATRIX OF CHANGE -~ THE ANALYTIC CONTEXT

Systems Analysis and Soeial Systems Analysis

There are many groups and individusls with different viewpoints and
capabilities involved in research which has policy implications for the
educational systems of the future. Some are primarily concerned with
the applications of modern technology, especially the computer basged
technology, to teaching and learning, Others are concerned with antici-
pating the role of underlying changes in society and in technology, €.g.,
urbanization or automation, as strategic variables making for change in
education. The time horizons of many groups encompass the present and
the near future, while others seek to understand and to encourage changes
in the present and the near future by looking ahead to the year 2,000 and
beyond. Some researchers are concerned with the overall design of new
educational systems in what is expected to be the radically changed soclo~
economic framework of the next generation. Other researchers direct their
effort toward providing the information needed to make decisions for more
effectively meeting problems as they are likely to emerge in the next
decade or two in a society evolving out of the present. The philosophical
direction of some studies stresses behaviorism ~ function, technique,
and performance. The underlying orientation in other studies emphasizes
humerism - thinking, being, values, and the quality of life.

NPA's focus in its approach to educational policy research constitutes
a type of systems anglysis. The systems ‘concept can be used in two different
senses. One regards the design of educational systems as & problem in
engineering. Planning an educational system, from this point of view, is
much like designing & bridge or a space vehicle to land on the moon. In
this content, the problem becomes one of technique, of utilizing within
education the techniques of comprehensive planning derived from operations
research which have proven effective in ihe defense establishment, in the

space progrem, and in industry.

The systems concept can also be used in another sense, in the sense
of the interactions of a series of institutions - the labor market, the
school system, the city - in which changes in one institution bring into
being changes in the others. While the responses to change in these
institutions can be expected to involve many questions of technique and
of social engineering, they also involve considerations of the nation's
aspirations end priorities, the choice of whose options are to be imple-
mented, the receptiveness to change of the personnel and bureaucracies
in each institutional area, and the role of the political process in arriv-
ing at accomodations to change.

.
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Changing career opportunities offers a useful point of departure for
many types of social systems analysis. Rapid growth in opportunities in
white collar occupations, for example, constitutes a major factor in the
exponsion of enrollment and facilities in higher education since World
War II. The cleavage between suburbs and central cities, cleavages along
lines of race and income, have become a significant force in inducing change
in urban school systems. The educational consequences of this division
are so far-reaching that, according to one recent study, The Urban R's,
"The most urgent urban educational challenge .. is not curriculym, or
instruction. Tt is the challenge of changing race relations." \ The
association between educational attainment and occupational status lies
at the root of much of the urban challenge to education. As educational
requirements increase throughout the occupational structure, the economic
penalties for lack of an adequate education assume greater significance.
Currently, they have come to be regarded as a strategic cause in limiting
the social mobility of the poor, white and nonwhite.

Changes in manpower requirements affect education, in part, because
of their implications for careers and social status., Developments in the
labor market are also important for education because the forces which are
inducing these changes, technological and economic advance, are also sub~
stantially increasing the leisure available to most Americans. Education
in the next two decades, accordingly, will face both the problem of the ¢
relevant educetion for work, and the more difficult problem of designing
a suitable education to prepare persons for the greater part of the time
when they will be engaged in activities other than work.

‘3,
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The Matrix of Cha.gg_

The relationship between the institutions concerned with work, edu-
cetion, and employment can be explained in terms of "the matrix of change".
Tn this matrix social and economic changes provide the "challenge', and
changes in the educational system provide one of our soclety's avenues of
"response'. To keep the discussion within meaningful bounds, the edu-
cational responses considered refer primarily to the education which is
associated with occupational preparation in the elementary and secondary
schools as these responses are affected by the economic consequences of
technological change, by our society's greater concern with poverty and
equal rights, and by the changes arising out of the growth in leisure and
income levels. Within the scope of this brief pilot study, it is apparent
+that the changes considered make up only a small part of the new develop-
ments in education which are likely 3 or possible, in the next ten or twenty

years. (See Teble 1 on pp. I-3, I-4

i

(1) Dentler, Robert, et. al., The Urban R's: Race Relations as the Problem
in Urban Education, Frederick A. Praeger, 1967, p. X.
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Tn the matrix of change analysis, socio~economic changes become
translated into challenges which affect education through their impact
on the nation's aspirations, and the manner in which we allocate resources,
human and otherwise, to achieve priorities. Changes in the priorities
assigned to programs for rebuilding cities, to cite an ingtance, would
nave far-reaching consequences for high school and junlor college vo=-
cational educstion because of the rapid growth in employment opportunities
for building trades workers, draftsmen, and for persons in the service
industries concerned with construction. Greater emphasis on objectives
in enlarging access to medical care for Americans would be a major force
in devising new programs in education and training to prepare the large
numbers of medical techniciens, nurses' aides, and psychiatric aides who
would be required es both the population and the availability of medical
services to the population grew. The new careers open in these occupations
could be expected to create many opportunities for improving the econonic
and social status of young persons in the left-out groups in American society.

Education figures both as part of the socio-economic challenge, and
also as one of the systems vhich responds to these challenges. The growth
in our society's aspirations in education reflects its importance as a
means for the enriclment of personal life in a mass society and for the
achievement of national purposes, as well as reflecting the role of edu~-
cation in preparing people to become participants in gainful employment.

A rising level of educational attainment, coupled with greater leisure

and higher personal incomes, can offer a popular basis for a revival of

the arts, for greatly increased irternational travel, and for more, and

more effective, participation in community organizations. The impact of
coexistence with the communist nations accentuates the need for more general
education to promote our own cultural performanc~ wnd for more technical
education to add to the skills required *o incres. . our economic strength.
In addition, the changes in social values among young persons which has

led to what is so frequently referred to as "the generation gap" is inti-
mately associsted with greater exposure to higher education.

Time as a Variable in Policy Research

Tn seeking a focus for NPA's research, the pilot study has also under-
scored the importance of the choice of time horizons in defining what are
considered as the relevant problems for consideration, the strategic forces
making for change, and the options for change in education. It is also
apparent that different time perspectives are suited to dealing with different
problems.

A time perspective of a generation or longer is probably required
for indicating the full effects of major technological changes, and of
underlying shifts in cultural values and social organization. It is reason-
able to anticipate that it will be another generation or more before the




current developments in oceanics or water desalination have sufficiently
been diffused in everyday use to ease the food shortages which so severely
1imit growth in output and in living standards in the developing nations

of “he Near East or in India. A time period of a comparable period would
be necessary to assess lhe consequences of the changes in values symbolized

by the "hippies" for the emphasis on individual achievement and consumption
as primary values in American society.

A shorter time span - a period of approximately ten years - is more
suited in focussing on problems requiring tentative solutions which can
evolve and be workable in a society in which institutions are changing,
with major changes in some areas but evolutionary changes in most others.
This kind of planning must take into account constraints in the shorter
period which are likely to be regarded as varisbles if the next 30, 4O,
or 50 years are selected as the time span for research.

Fducation in the urban ghettos offers an i1lustration of the relevance
of the differences in time horizon for educational policy research. Re=
searchers concerned with designing an educational system for the year 2,000
might well conclude that sufficient time had elapsed for the cumulative
effects of changes in social attitudes, in legislation, and the impact of
the black power and civil rights movements to have largely eliminated the
persistence in the larger society of discrimination in employment and in
choice of residence., The Negro family, by that time, 1s likely to evolve
into a much closer approximation to thue partriarchal family characteristic u
of the rest of the United States. Over the course of the next three decades, ;
rising productivity mey increase our resources to 8 degree sufficient to :
provide a minimum income equivalent to what is currently regarded as &
middle-class income as & matter of right to all American families. In
another generation, the greater political pover of the central city low-
income population, white and nonwhite, is likely to have made itself
evident in decision-meking in the urban schools, perhaps by facilitating
decentralization of the present systems on & massive scale.

Designing an educational system on the premise that these changes

3 were to occur would ebstract from many of the difficult problems which
confront decision-makers concerned with choosing among strategies for
improving education in the central cities in the next five or ten years.
3 These strategies, if they are to constitute progressive changes, must be
] capeble of implementation in an environment in which discrimination in

- employment and housing are potent forces, and in which the urban poor
are underrepresented in educational decision-making. The compensatory

1 education programs, the educational parks and similar measures intended
to overcome the pervasive effects of poverty end discrimination would
be of little significance in educational planning if poverty and discrimination
i could be assumed to have largely disappeared.




NPA's research is primarily directed at supplying the information
which can provide s basis for planning - for devising policies to cope
with problems as they ere likely to cmerge or to become accentuated in
1he next five or ten years. The research, accordingly, concentrates on
the snalysis of social and economic developments during & time span of
a decade or somewhat longer, develovments usually summarized in the form
o” quantitative projections., Projections of this type are especlally
swited o deal with changes in career opprortunities and menpower needs.
Tt is possible to prepare projections of employment by occupation because
n majority of the persens who will be in the labor force by 1980 are already
in it, or they can be expected to join the labor force in the next few
years. While most persons will probably change jobs a number of times and
move from one occupation to another, they are far less likely to shift
from one occupational skill level to another during their adult life,
Technological, economic, and social changes will make numbers of existing
occupations obsolete and introduce new ones. However, many of the changes
are likely to grow out of develovment;s which are already apparent. The
elements of continuity in the labor market system constitute a reasonable
hagis for anticipating the mognitudes of overall changes in the occupational
shructure. Mpjor discontinuous changes, e.g., a nuclear war or & large-
scale depression, would outmode the projections to the degree that they
made Tor Tar-reaching and unenticipated changes in the operations of the i
ingtitutions which the projections reflect.

Humenistic and Behavioristic Orientations in Policy Planning

An anolysis of the implications of changing manpower needs for edu~
cation implies a functional type of analysis.. The projected employment
opportunities are the requirements for producing a particular level and
composition of gross national preduct, or the requirements for achieving
objectives in areas such as health or urban development. The quantitative
analysis depicts the individuals who enter into the statistical ageregates
in terms of only one of their attributes, their occupational classification.
Yet +these individuals are persons who seek purpose and meaning in their
lives, a purpose and meaning which need not be reflected in their occupation.
From this perspective, economic vrojections reflect a behavioristic
orientation., They are concerned with function and performance rather
then with thinking, being, feeling, and interacting.

Both the behsvioristic and the humanistic orientations have important
implications for educational policy research. The link between the systenm
and the persons in the system in the behavioristic approach can be summed
up “n terms of the-concept of adjustment. Without a satisfactory occupational
1 adjustment, individuals remain unfulfilled in one major erea of their
existence, a lack of fulfillment which is likely to lead to frustration
- in many areas other then the work situation. Carried to its loglcal extreme,




the end result of behaviorism is to accustom people to achieve, rather
than to think for themselves or to be different. The Nazi educational
system in the 1930's offers a strong case. Young Germans, at that time,
were systematically taught to function within their social system with
a high degree of efficiency without thinking about the social system in
which they were achieving or thelr role as persons within the systen.

Humanism carries with it an emphesis on the individuals who make up
the manpower aggregates as persons rather than as personnel. It points
up the possibility that the persons who are employed in satisfying the
economy's manpower requirements may be alienated from their work vhich
they may regerd as undermining human dignity and self'-reglization, In
its extreme versions, humanism implies a tendency to disregard the
necessities of having and doing within the requirements of an orgenized
society. Tts equivalent in social theory are the Utopias where problems
and constreints vanish or are assumed away. Implicit in this thinking
15 the 18th century concept of the perfectibility of man. Man, by nature
good, is corrupted by evil institutions. If social institutions such as
the educational system were desipned which encouraged man's innate goodness
to express itself, evils such as poverty, ignorance, war, or discrimination
would disappear. Currently, meny of the variants of this type of think-
ing are predicated on the assumption that, for the first time in history,
messive technological changes make Utopia possible. The tremendous leaps
in productivity expected because of these changes, it is believed, will
make it possible for most persons to live with little or no work, for
competitive striving and inequality of rewards to wither away, and to design
institutions with little regard for the constraints imposed by Limitations
of resources. Considerations of manpower requirements or of the place of
education as occupational preparation would have mainly historical signifi-
cance if this technologically-based version of future social-economic
development were to materialize. '

Without reconciling the differences in educational planning induced
by an emphasis on education for work as distinguished fronm education for
living, it is significant to observe that the technological and economic
c™anges which are already upon us ere narrowing the differences between
the two. Changing manpower requirements pose a problem for all contempo~
rary societies which utilize, or wish to utilize, modern technology. The
education which takes into account the new labor market needs in the next
two decades will increasingly be the general education concerned with human
relstions and developing meaningful ccmmunications between persons.

o
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CHANGTNG CAREER OPPORTUNITIES AND THE CHALIENGE TO EDUCATION

Some Recent History

Educ tion in the United States is intimately associated with the
epaliterian values of American society. Widespread diffusio.. of edu-
cational opportunity has been our main channel for diffusing social and
economic opportunity. For this reasomu, expanding educational opportunities,
both within and outside of the organized school systems, has become a
strategic ingredient in the nation's programs for coping with poverty,
teen-age unemployment, and racial discrimination. Viewed from the vantage
point of the labor market, the educational system diffuses social and
economic opportunity by educating and. training persons to become partici-
pants, or more productive participants, in gainful employment. While
this objective of education is readily apparent in the education which
is lobelled "vocational", it is also true for the education which is regarded
as "general" or "liberal'.

tfuch of educstional planning is concerned with careers, livelihood,
and manpower needs. This concern is evident in the popular and the more
technical discussions of automation, of school dropouts, or of the "man- ’
power revolution". The significance of education for livelihood was &
major consideration in the enactment of legislation such as the Vocational
maucation Act of 1963, the Elementary and Secondary Education Act, the
Higher Educetion Act, or the establisiment of the Job Corps. The relation-
ship between manpower considerations and education also figures in the
Health Professions Assistance Act or the Manpower Develomment and Training
Act. This legislation is directed at growing manpower shortages in some
areas, as in the health occupations, and it also reflects a response to
the economic, social, and technological changes which have been accentuating
the penalties for lack of sufficient education or vocational training.

Considering the entire period since World War II as a unit, the broad
shifts in the occupetional distribution of employment have expanded op-
portunities for the well-trained and educated, and they have expanded
: them less, or curtailed them, for persons with limited schooling (see Table
: 2.1). The fastest growing occupations have typically been those re-
quiring a good education, not only high school but also college as well,
Employment for professional and technical workers, for example, grew by
over five times the percentage increase in overall civilian employment
during the post-war period. The occupations which provide the bulk of
the job opportunities for persons with less than & high~-school education,
especially blue-collar jobs and farming, have been increasing slowly or
decreasing., The major exception is in the service occupations, other

‘ than in private household work. These changes are summarized in Teble
5 2.] on page II - 2,
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EMPLOYMENT BY OCCUPATIONAL GROUP, 1947 AND 1964

Total Civilian Employment

¥hite Collar Workers
Professional & Technical
Workers
Managers, Offici?ls &
Proprietors (a
Clericel Workers
Sales 'Jorkers

Blue Collar Workers
Crafltsmen & Foremen
Operative
Iaborers ?b)

Service Workers
Private Household Workers
Other Service Workers

Farm Occupations

(a) Excluding farm.

(v) Excluding farm and mine.

Table 2«1

Number Employed  Percent Increase,

(in 000) 1947 to 196k a
1047 196h E
57,850 70,350 22% g
20,200 31,150 54 }

3,800 8,550 125 '

5,800 7,450 29

7,200 10,700 48 g

3,400 4,450 31 3
23,550 25,550 8 i

5750 9,000 16 ,
12,300 12,900 5

5,950 9,200 55

1,700 2,300 34

4,250 , 6,900 63

8,100 -, L,k50 45

Source: Manpover Report of the President, 1966, Table A-10, p. 164,
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While technological change, and especially the technological changes
associated with automation and cybernation have received widespread
consideration as the main cause of the changes in the occupational distri-
bution over the past two decades, it is often difficult to separate the
effects of technological change from those of other factors which influence
career opportunities. As average family incomes have risen from $5,600
in 1947 to 37,800 by 1964 (in dollars of 1964 purchasing power) , Americen
families have spent relatively more of their incomes for vacations and
travel, for automobile purchase and operation, for books and educetion, for
health care, and for the services of beauticians, household appliance re-
vairmen, and gardeners. Pursuit of national priorities in improving the
quality of life for a growing and an increasingly urbanized population
has been superimposed on the effects of rising incomes, greater leisure,
and technological advance in creating new employment opportunitlies. To
cite education as an illustration of the impact of programs in pursuit
of national priorities, between 1947 and 1964 state and local government
employment in education, largely made up of workers in professional, tech-
nical, and service occupations, increased by over 140 perceni(i This wes
six times the rate at which total civilian employment grew. )

The Technology-Productivity Debate

Looking toward the future, consideration of the significance of changes
in employment opportunities for planning in education has tended to center
on the role of technological change, The burden of adjustment to technological
change in the past two decades has fallen with special force on persons
with limited schooling by reducing the job opportunities aveilable to them.
At the other extreme, technological progress., and the social effects of
this progress, have been a major element in the rapid expansion in opprortunities
in the professional and technical occupations. Many observers have been
sufficiently impressed with these consequences of technologicel advance
to predict that an anticipated acceleration of this advance in the coming
decades will divide the labor force into two groups. One will be made up
of individuals with limited schooling and occupational skills. The long-
term prospects for these persons are expected to be characterized by
unemployment and underemployment as their occupational specialties become su-
perfluous in an sutomated economy. The other group would consist of highly
educated professional, technical, and managerial workers. It is anticipated
thet our ability to educate and train workers in these occupations will
typically lag behind the growth in demand for their services. If this
version of the future were to come into being, far-reaching changes would
occur in our social structure, in economic policy, and in educational
planning, To utilize the anticipated revolutionary growth in productive
potential, it has been proposed that the government pay a guaranteed annual

(1) statistical Abstract, 1965, p. Lh2,
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income to keep those persons who are no longer required as producers active
in the economy as consumers. (2)  Tor most persons, education would be
directed at cultivating the creative wses of leisure, encouraging partici-
pation in community activities, and vreparing young people for a Tuture

in ehich work was only a minor aspect of life. Occupational preparation
«rould be concentrated on educating and training persons for the professional,
technical, and managerial occupations, Tields in vhich there was an

apparently insatiable demand.

The long-texrm impact of technological change for the economy's out-~
put makes itself evident in the rate of productivity growth. Changes in
productivity are conventionally measured in terms of the gross national
product produced per man-hour. For the overall economy, GNP per man-hour
has been increasing at a rate of approximately 3 percent a year for the
past two decades. Tt is projected to increase, according to NPA's
Nationsl Economic Projection Series by somewhat more than 3 percent , by
3.2 percent a year, in the next ten or fifteen years. 3)

Productivity growth of slightly more than 3 percent annually diverges
from the discontinuous increases in productivity implied by the forecasts
of widespread redundancy of manpower resulting from the adoption of the
comput-er-oriented technologies. The slower rate of productivity increase v
is in accord with the conclusion of the Vational Commission on Technology,
Automation, and Economic Progress that "s sharp break in the continuity
of technical progress has not occurred, nor is it likely to occur in the
next decade". S;

One of the considerations entering into NPA's productivity estimate
is that meny of the rapidly growing sectors of the economy, e.g., the
service industries, are characterized by slow growth in productivity in~
sofer as productivity can be measured in these industries. According <o
the U.S. Department of Labor, about four-fifths of the growvch in employ-
ment outside of agriculture between 1965 and 1975 will take place in the
service industries. (5) TIn the mid-1960's, the service industries = already
accounted for over half, 57 percent, of non-agricultural employment. At
the other end of the productivity spectrum, agriculture has been characterized
by high rates of productivity growth which have served to raise the economy-
wide average. However, agricultural output, while increasing, has been

(2) TFor a presentation of this viewvpoint, see the statement of the Ad Hoc
Cormittee on the Triple Revolution, 1964,

(3) National Planning Association, Center for Economic Projections, National
Feonomic Projection Series, 1963, p. I-9.

(4) Netional Commission on Technology, Automation, end Economic Progress, Technology:

and the American Economy, 1966, p. 1.

(5) Manpower Report of the President, 1968, p. 304.
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decreasing as a share of total economic activity in the United States

and this proportional decline is ¢xrected to continue for the forseeable
Tuture. In meny areas technological change inereases total employment

by providing new or improved services or by reducing the costs of pro-
ducing existing types of goods and scrvices. For example, the more re-
liable weather forecasts made possible because of the use of space satellites
and computerized weather information systems has led to a sizeable in-

crease in employment associated with weather forecasting rather than to

a decrease. In addition, initial high capital and operating costs, the
existence of large investments in the older technology, lack of support-

ing facilities, and institutional resistances often pose formidable obstacles
to the rapid diffusion of new technology. Experience with automated teach-
ing eouipment in the past decade offers an instance.

If this report were concerred with educational policy for the year
2,000 and beyond rather than with the next two decades, it might be
reasonable to expect that the social and economic impacts of automation
and related changes would assume major proportions, perhaps similar in
scope to the impact of muclear weapons for military technology in the past
meneration. TFor the shorter time span which is relevant for most edu-
cational planning, allowing for a considerable range of uncertainty as
to the vrecise productivity changes, the economy-wide growth in productivity
arising from the computer-oriented technologies is more likely to accelerate
tendencies which are already present in the economy than to diverge markedly
from them.

The Implications of Alternative P{o@u¢p1§ity Assumptions

To provide an indication of the implications of more or less rapid
rates of technological change which are consistent with historical experience
Tor career opportunities, total employment, and for leisure, two alternative
vrojections are presented for the mid-1980's. One assumes an overall
increase in GIP per man-hour similar to the average annual increase during
the 1918 %o 1955 peyviod, approximately 3 percent. The other projects an
annual rete of growth equivalent to the maximum increase the economy has
sustained for several years at 2 time in the past generation, a growth
of 2.6 percent. These projections serve to illustrate differentials in
social and economic impact resulting from more or less rapid technological
advance and they do not represent "high" and "low" estimates of the proba-
ble changes in productivity in the future.

Since each of these alternatives presupposes its own configuration
of economic magnitudes, the overall demographic and economic framework
Tor the two projections is summarized in Table 2-2, 1064 serves as the
base year. (See page II = 6.)
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Table 2-2

ESTIMATED POFULATION, EMPLOYMENT, AND GNP, 1964 AND PROJECTED 1985

Ttem Actual 196h Projected 1985
‘ 3% Annual 3.6% Annual
Productivity Growth Productivity Growth ,
(1) ;
Population (in millions) 192.1 26k4.6 264 .6
Civilian Labor Force (2)
(in millions) 4.2 105.3 103.9 ;
Civilian Employment )
(in millions) 70. 4 101.1 99.8 ’
Average Weekly Hours
of Work 38.5 35.4 33.9
GNP (in billions of (3) ;
1964 dollars) 632 1,547 1,64 é
GNP per Manhour (in 3
1964 dollars) 4.32 8.09 9.08
Income per Person
(in 1964 dollars) 2,580 4,840 5,150

(1) Projected population estimates are consistent with the U.S.
Census Bureau's Series B projection of the population to
1975 and 1985. '

(2) Based on the total labor force definition of persons 1k
years and over. e

(3) The GNP corresponding to the 3 per cent productivity growth
estimate implies an annual increase in GNP averaging 4.3
per cent between 1964 and 1985, and the alternative estimate
implies an average annual GNP growth rate of 4.7 per cent.

II -6




Tnereases in GNP of the mognitudes considered, to $1.5 or $1.6 trillion
(in 1064 dollars), would greatly expand +he areas of choice open to Americans
in rebuilding cities, in social welfrre, in health, and in other areas.
There would be far more freedom for perscns t~ travel, to have access to
our society's cultural and recreational Tacilities, or to choose between
work and leisure. Continued growth in the economy would provide the means
for Tor greater expenditures in education, largely for experimentation
with a variety of new educationzl programs, better school facilities, and
higher teachers' salaries.

Crowth in economic resources of these dimensions may appear to suggest
that the need for priorities ~ for choices - will disappear, and that all
of the nation's objectives will become attainable in a decade or two.
However, the population is expected to increase by 73 million between 1964
and 1985. There would be an anticipated 30 or 31 million more persons
in the civilian labor force. Part of the increases in output would be
required simply to maintein the equivalent of present standards of living,
education, health, housing, or social welfare for a much larger population.
Another part would need to be set aside to provide the additional plant
and equipment to employ a greatly expanded labor force engaged in producing
a far larger volume of output. In an earlier study of the dollar costs of
achieving national goals in the mid-1970's, it was estimated that half of
the potential increase in CNP between 1962 and 1975 would be absorbed in
maintaining present standards for a larger population, and in supplying
the additional industrial facilities required to produce the larger GNP

projected for 1975.

Both projections anticipate a future in which most workers would be
enjoying considerably more leisure than in the mid-1960's, the equivalent
of an additional month or month and a half rore leisure a year by 1985
than in 1964. The additional leisure would partially be taken in the form
of a shorter workweek and, probably even more SO, in longer vacatl ons.

The sabbatical leaves now largely confined to teachers and to steel workers
would come to include many more persons in the workforce. As income per
person increases from about $2,600 to approximately $5,000, the choices

in economic policy would become increasingly concerned with the degree to
which this greater affluence should lead to rising standards of private
consumption, or the degree to which the growth in personal income should

} be diverted through a progressive tax system to provide greatly increased

resources to pursue objectives in education, health, social welfare,
international aid, urban development, and similar fields. Growing affluence
: and greater leisure would pose & host of difficult challenges to education.
This would include education for young persons and adults in the creative
uses of leisure, education for self-fulfilling activities in retirement,
and to achieve a balance between "Jjob oriented" and "liberal" education.

L

(6) TLecht, Lecnard A., Goals, Priorities and Dollars - The Next Decade,
The Free Press, 1966, pp. 40 ff.
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wiith the more rapid productivity growth, more persons vvoald decide
not to psrticipate in the lsbor force. Greater affluence, along with
the shiLits in the occupational composition of employment induced by
rapid technological change would encourage many young persons to choose
to remain in school rather than to find a job. A sizeable proporticn
of the adult woskors withdrarring from the labor force would probably
be unskilled weviiers, or persons witi, obsolete job skills who elected
ta retire at an early age because oy (Cnerous retirement pensions couplsd
with the difficulties in obtaining satisfactory employment. A sizeable
number of these adults would return to school to obtain the education
~hich was unavailable to them early in life.

e anticipated distribution of employmen® in 1985 corresponding
to the alternative productivity assumptions is described, by broad occu-
pational group in Teble 2-3. (See page IT = 9.)

Overall employment in the estimate with the higher rate of productivity
growth is virtually identical - about 1 percent less - than in the pro-
jection assuming a slower pace of technological advance., In both pro-
jecticas the broad changes in the occupational distribution are similar,
but the shifts are accentuated with more rapid productivity growth. In
both, the largest percentage increases are listed for professional and
technical workers. In 1964, 1 out of 8 employed persons was at work in
a profcssional or technical occupation., By 1985 this ratio is expected
tc increase to 1 out of 6. Iarge increases are also projected in the
service occupations other than for private household workers. Employment
for blue collar workers is expected to grow, but to increase at only half
the rate as total civili.n employment. Job opportunities in the farm
occupations are projected to decline to sliphtly wore than half the 196k
l~vel., A

More rapid technological change would accelerate the increase in
employment opportunities for professional and tectinical workers, and
especially for scientists and engineers. Greater-than~-anticipated auto-
mation and mechanization would primarily reduce the growth in employment
for operatives and laborers and for the less skilled clerical and sales
workers. The higher incomes and greater leisure associated with the more
repid productivity growth would lead to greater demands for service
workers of many kinds and for professional workers such as physicians
and teachers.

Both projections make it apparent that the occupational areas which
are likely to grow more rupidly are those in which preparation for
employment involves an educational requirement - high school graduation
and, to a larger extent, higher education. Replacer.:nt needs rather
than employment growth will figure as the major source of career opportunities
in many of the skilled blue collar occupations which have been importent
in high school vocational education or in apprenticeship training, e.g.,
printing craftsmen, carpenters, or peinters. TFar more than at present,
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Table 2-3

ESTIMATED DISTRIBUTION OF EMPLOYMENT, BY OCCUPATIONAL GROUP,

1964 AND PROJECTED 1935
(in millions)

Necupations 1964 Projected 1985 Percent Change, 1964-1985
3.0% 3.6% 3.0% 3.6%
Productivity Protuctivity Product vity Productivity
Grovth Growth Growth Growth
White Collar Workers  31.1 50.9 50.5 649 62%
Professional and
Technical 8.6 15.9 16.9 85 97
Managers, Officials
and Proprietors 7.5 10.9 10.6 45 Iy ]
Clericals and Sales 15.1 2l,1 23.0 60 52 3
Blue Collar Workers 25.5 32.1 30.9 26 21

Craftsmen and Fore- '
nen 9.0 11.8 11.5 31 28

Operatives and
Laborers 16.5 20.3 19.4 23 18
Service Workers 9.3 15.7 16.0 69 72
Privete Household -
Workers 2.3 3.1 3.1 35 35
Other Service CL
Workers 6.9 12.6 12.9 83 87
Farm Occupations 4.h 2.5 : 2.4 -3 -46

Total Civilian .
Employment 70.4 101.1 99.8 Ll 42
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vocational education Zu the schools will became directed at preparing

young people for service occupations. ;Many of these positions will
represent openings in newly emerging human service occupations, in jobs

as teachers' aides, nurses' aides, counselors for the aged, and as neighbor-
hood workers in programs concerned with poverty or the inner city edu-
cobional system., This takes it for granted that rapid growth in needs

for persons in the subprofessional human service occupations, and greater
expenditures to translate needs into programs, will creste the conditions
for meking these jobs more attractive in terms of earnings and career
opportunities.

Career Opportunities and the Pursuit of National Goals

The manpovwer projections in the previous section represent estimates
of the anticipated job openings in 1985 under alternative assumptions
about productivity growth. This section is also concerned with future
manpover requirements, but it views them from a different perspective,
namely, in terms of the employment needs for the achievement of an illustra-
tive set of national goals by 1975 aimed at improving standards of per-
formance in American life. This research is largely an outgrowth of earlier
studies of requirements for achieving national goals undertake? ’SJy the
Netional Planning Association's Center for Priority Analysis. 1

Our society's choice of priorities will significantly influence
national programs, employment opportunit ies, educational requirements,
and. occupational preparation in the 1970's end 1980's. The role of the
space program in increasing requirements for engineers , scientists, and
technicians in the early 1960's, or of Medicare and Medicaid in enlarging
needs for physicians, nurses, medical technicians, and hospital attendants
offer recent, and sometimes striking illustrations.

The goals considered in NPA's goals analysis cover virtually all
aspects of the private and public sectors of our society. Accordingly,
they make it possible to present a comprehensive portrayal of the relation-
ship between pursuit of national objectives, as illustrated by these goals ,
and the economy's needs for manpower, Since the original study of the
dollar costs of achieving national goals refers to the year 1975, the
manpower projections are related to the same year. The directions and
broad megnitudes of change projected for the next decade can provide in-
sights into the career opportunities and occupational preparation likely
to characterize the decade vhich follows.

The sixteen areas in NPA's earlier studies for vhich goals have been
defined and "priced out" are as follows:

(7) See Lecht, Leonard A., Manpower Requirements for National Objectives in
the 1970's, Manpower Administration, U.S. Department of TLabor, 1900.
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1. Agriculture 9. National Defense

2. Area Redevelopment 10. Natural Resources

3. Consumer Expenditures 11. Private Plant and Equipment
k. FEducation 12. Research and Development

5. Health 13. Social Welfare

6. Housing 14+. Space

7. International Aid 15. Transportation

8. Manpower Retraining 16. Urban Development

Needs in each of these areas, and standards for achieving goals have
been formulated by the National Planning Association from studies by
bodies such as the National Academy of Sciences, and from legislation,
legislative hearing, and general national policy. The standards selected
reflect developments in the early and mid-1960's, and they represent levels
of achievement regarded as reasonable and individually within reach in
the light of present knowledge and in a free enterprise system.

Table 2-4 illustrates the differences in impact of the nation's
choice of priorities for employment and career opportunities in the 1070's.
These are indicated for three goals, for health and education considered
as s single goal, for the research and development goal, and for the
urban developument goal. The estimates include both the direct employment
in the industries producing the goods and services each goal requires
for its pursuit, and the indirect employment in the industries supplying
inputs of raw materials, equipment, and services to the firms producing
the end products required to achieve the different goals. (See page II ~ 12.)

Assigning a high prior‘ty to health and education goals would create
job openings for large numbers of physicians, dentists, nurses, librarians,
teachers at all levels, and medical technicians. These professional and
technical occupations would constitute the bottleneck occupations in
achieving objectives in health and education., The sutstitution of aux-
iliary personnel to perform many of the tasks formerly done by physicians,
dentists, nurses, and teachers is responsible for much of the expected
growth in opportunities for service workers. Relatively few jobs are
created for blue collar workers by activities related to health and education.

Pursuit of the research and development goal, like the health and
education goal, would create many opportunities for professional and technical
workers, in this case primarily for engineers, scientists, and technicians.
Expenditures for research and development, programs also generate employ-
ment for substantial numbers of workers with other, and often lesser occu~
pational skills. Managers, secretaries, or mechanics and repairmen are
instances. Manufacturing the elaborate equipment used in much research
and development, such as space vehicles or linear accelerators, creates
employment for many blue collar workers, primarily for factory operatives.

IT - 11
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Table 2-lt

FSTTMATED DISTRIBUTION OF EMPLOYMENT REQUIREMENTS FOR SELECTED GOALS,
BY MAJOR OCCUPATIONAL GROUP, IN 1975

Occupational Group Estimated Distribution of
in 1975

Employment

Health and Research and

White Collar Workers 62.0% 56.5%
Professional and Technical Workexrs 4,0 36.5
Managers, Officials and Proprietors 2.5 6.0
Clerical and Sales Workers 15.5 1.0

Blue Collar Workers 15.0 38.5
craftsmen and Foremen 6.5 13.0
Operatives and Laborers 8.5 25.5

Service Workers 22.0 4,5

Farm Occupations 0.5 0.5
Total 100.0% 100.0%
Totel Number Employed (in thousands) ~17,1h0 4,295

¥Because of the basic data problem, the occupational
requirements for the health and education goals were
treated as if the two were one goal.
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37.0%
9.0

11.0

17.0
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4.0
1.0
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wewr service workers or farmers would be employed because of research
and development programs.

ceientists and engineers make up the bottleneck occupations for
+he research and development goal. Requirements for scientists and
corineers to attain this goal are nrojected to double in the course
of the next decade. Iarge increases in the supply of technicians, Workers
freguently trained in junior collcges, could reduce these prospectiive
nottlenecks by making it possible to utilize technicians in much of the
routine work currently performed by scientists and engineers. Grant
Yonn has suggested that the educational system must triple its current
of fort to meet a minimum target of 100,000 new science and engineering
technicians a year.

An emphasis on urban development priorities, on the other hand,
«would lead to large increases in career opportunities for blue collar
workers, especially in the building trades. The "shortage" occupations
ccr the urban development goal would be concentrated in the skilled build-
ing trades, fields for wvhich apprenticeship programs, high school vocational
education, and on-ithe-job training are the typical avenues of access.
pursuit of this goal would entail only a modest growth in job openings
cor service workers and for professional and technical employees. IHow-
ever, employment for architects, draftsmen, and civil engineers would
be significantly affected by large-scale programs for rebuilding the
cities.

The three goals selected as illustrations shoy that the nation's
choice of prioricvies can make for important differences in the kinds of
job opportunities which are available, and in the kinds of education
and training needed to prepare young persons, for future employment. In
recent years the country's civilian economy program choices have primarily
affected manpower needs in the professional, technical, and service occu-~
pations associated with education and health, with research and develop-
ment, and, to a lesser extent, with social welfare. Should the nation
accord a comparable priority to reducing the backlogs of urban facilities
of many kinds, a proposal receiving consideration in many quarters, there
would be a corresponding growth in opportunities for blue collar workers.

The Pursuit Of National Goals and Career Opportunities for Nonwhites

The potentials for increasing employment and upgrading job opportunities
for individuals in the groups which include the bulk of the econony's
underutilized human resources make up one of the strategic considerations
in determining the poce at whi - the nation can pursue its objectives
without encountering manpower bottlenecks., Our choices of priorities

(8) Venn, Grant, Man, Education and Work, American Council on Education,

1964, p. 134,
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in the next decade will hnve an irpmoriant influence in increasing
opporbunities for persons sn these ~rouns. These potentials are in-
dicnted by the projections For nonvnites.

Career opportunities for nonwhites in the next ten years will re-
"lect the overall rate of econcmic frovth, and the extent to which the
nation implements its commitment to civil rights, as well as the in-
fluence of the particular goals recelving a high priority in the 1970's.
the anticipated net result of these threc sets of forces are summarized
in Table 2~5. The table indicates the estimated employment for nonvhites
per billion dollars of expenditures for the activities associated with
the pursuit of specific goals in 1962 and 1975. Bee page TI-15.)

The estimates are based on the changes in the proportion of nonwhites
employed in each occupation between 1950 and 1964. They also reflect
judpments concerning the degree to which civil rights legislation, labor
shortaces, and changes in hiring and upgrading practices will affect the
1950 to 1064 rates of change in the next decade. Both the historical
dats and the projections show that o billion dollars spent for health
and. education, or social welfare ohjectives create more employment for
nonwhites than a comparable volume of expenditures for any other goal.
“ihilc many of these joo openings would represent employment for elementary
and secondary teachers, nurses, medical technicians, or social workers -
occupations in which nonvhites are already well represented - the bulk
of the employment would be in less skilled service jobs such as janitors
and porters, or institutional attendants. While somewvhat fewer nonwhites
would be employed per billion dollars spent for housing or urban develop-
ment objectives, programs for rebuilding cities or eliminating slums would
create many opportunities for Negroes or other nonwhites in skilled crafts.
The level of effort regarded as necessaly to attain the urban development
poal, for example, is projected to create employment for over a quarter of

o million nonwhite craftsmen by 1975.

While many considerations w311 influence the nation's choice of
priorities in the 1970's, the implications of the different choices for
improving employment opportunities for the disadvantaged, white and non-
white, are likely to loom larger in the decision-making process in the
next decade than in past decades. Expanding employment opportunities
in this way for Negroes, Puerto Ricans, Mexican-Americans, American
Tndians and others will involve 2 concerted effort in many institutional
areas - schools, government, employers, and. lebor unions - to enlarge
opportunities for education and training and to eliminate discriminatory
practices in the 1abor market. By utilizing more of the available work=
force, and utilizing them more effectively, these measures also enhance

our capacity for achieving goals.
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Table 2-5

ESTIMATING POTENTIAL OF INDIVIDUAL GOALS FOR GENERATING
EMPLOYMENT TOR NONWHITES

Goal Area Nonwhite Employment per Bi&lion
Dollars of Bxpenditures
Projected
1962 ~ 1975
(Number Employed in 000)

lealth and Education | 15.5 12.7
Social VWelfare 13.3 11.2
Consumer Zxpenditures 13.0 10.6
Hous ing 11.8 10.h4
Urban Development 11.2 9.6
Research and Development 9.5 8.7
Natural Resources 10.4 8.5
International Aid ©11.90 8.0
Transportation 9.7 7.9
Private Plant and Equipment 9.6 7.0
National Defense 8.1 . 6.5

* Refers to final demand expenditures expressed
in 1962 prices.
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verspectives for the 1970's and DBeyond

The projections of manpover recuirements for the different goals
yeTer to national objectives as they are currently conceived. Over
+he next ten and twenty years, new proolems and changing opportunities
.11l create new goals and transform the standards for many existing ones.
"Phese changes will alter the economy's vatterns of expenditure and the
manporrer and educational needs gencrated by these expenditures.

Present discontents in the cities and among the young point to
the likelihood of a far-reaching re-examination of national goals and
priorities in the coming decade, 2 re-cxamination likely to be accelerated
ny the release of resources no longer required Tor defense objectives
once the war in Vietnem ends. 1lew programs in education, in mass transit,
jn urban renewal, for introducing family allovances or the negative in=-
come tex, and similer measures will be aporaised more heavily than at
preosent in terms of their hoped for, or feared, consequences for the social
~nd physical renewal of the cities. Abroad, the potentials for supplying
Food and raw materials on a greatly expanded scale to the developing
netions by "farming" and "mining" the oceans may rank in the nation's
priorities as an area of concern comparable in scope to the space program
in the early and mid-1960's. The conquest of heart disease and cancer
would increase the share of the population in the over-65 age group to con-
siderably more than the tenth of the total anticipated by 1975. Along
with the blessings of greater longevity, the country would face the
apecial needs of masses of aged persons for medical care,. housing, recre-
ational facilities, and meaningful participation in American 1lifc.
Fach of these changes would have its particular configuration of conseguences
{or monpower needs and the educational systen.

The more limited task of making greater progress in realizing goals
a3 they are presently conceived mekes it less than probable that the vision
of the Tuture anticipated by observers who stress the role of automation
in reducing employment opportunitiecs will represent an accurate portrayal
of our society 10 or 20 years from now. This representation of the future
overlooks the consequences of more ambitious pursuit of national goals
for the employment of blue collar and vhite collar workers in the coming
decades.
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THR CHANGING IFVEL_OF ENUCATIONAT, ATTANMENT.
AND THE SOCTIO-ECOHOMIC CHALIZNGE TO EDUGATION.

Tducalion as a Cause of Changes in lianpower Requirements

The level of educational attainment has been rising steadily in
the United States since World War ITI. The needs of a growing economy, and
rapid technological and social change, can be expected to further increase
+he educational level in the 1970's. The degree to which manpower con=-
siderations serve to increase educational attainment and training re-
quirements in the next two decades will be significantly influenced by
+he nation's choice of priorities.

The relationship between the educational system and the labor
market is often regarded as a simple couse~and~effect system. The
schools, it is frequently pointed out, respond to changes in career
opportunities. Shifts in employment opportunities, from this point of
view, are the independent variable, and the educational system's response
is the dependent variable. Yet it is apparent that the opposite may also
be true. Increasing educational opportunities for all groups in the popu-
1ation is one of our society's major goals. Accordingly, the educational
1evel has been rising for all occupational groups in the recent past.
While this upgrading has been generally characteristic of the labor force,
it has been especially marked for blue collar workers and farmers, the
occupations which have provided the bulk of the employment for persons
with less than a high-school education. Between 1952 and 1964, for example,
the proportion of employed males who had completed 8 years of elementary
school or less declined by 15 percentage points, from 41 to 26 percent
of the total. However, the proportion of laborers with this limited edu-
cation fell by 20 percentage points, from 67 to 47 percent.

As the supply of well-educated, or better educated persons increases,
the greater availability of these persons to employers itself becomes an
important element in raising entrance requirements for many types of Jjobs.
The college degree supplants the high school dimloma regerded a generation
earlier as the requirement for employment in the more responsible white
collar positions. Gradvation from high school becomes the prerequisite for
advancement to foremens' jobs or for most types of work involving dealing
with the public. As the educational requirements for employment come to
be generally upgraded, the economic penalties for lack of what is regarded
as sufficient education grow in importance. This reassessment of the edu-
cational qualifications for employment prompts much of the current concern
with school dropouts or functional illiterates.

(1) "Educational Attaimment of Vorkers, March, 1964", Special Labor Force
Report No. 53, U.S. Department of Iebor, 1965, Table 6, p. 522.
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In addition to raising entv. .~ o eenents for employrent, the
greater supply of well-educnted rne ' wl Dorsons in a growing economy
encourages the development of' new oo vhunilh e For their use, This

is especially true in areas twhere manpower bottlenecks have posed barriers
to expanding services for which there is a substantial recognition of

need. A sizeable increase in the supply of persons in the mental health
professions, for example, would encourage communities to establish mental
heslth centers in the many parts of the nation outside of the large cities
in which these centers are absent. A large increase in the supply of Ph.D's
in the natural sciences, to cite another instance, would lead to their
employment in much larger numbers than at present in undergraduate and
conmunity colleges, and to an increase in the calibre and scope of the
science programs in these institutions.
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Changes in Educational Attaimment in the 1970's

The increases in educational attainment which have characterized
the labor force in the past two decades are likely to continue in the
next two decades. As in the recent past, these changes will probably
be most marked in the two groups at the extremes, for persons with 8
years of schooling or less, and for those with It years of college or more.
Table 3-1 summarizes the projected changes in the distribution of edu- :
cational attainment for the employed labor force between 1962 and 1975.(See page III-3.

The most striking change in the projections is the anticipated de-
crease in the proportion of persons with 8 years of schooling or less.
While the proportion of employed persons who are college graduates is
expected to grow by nearly 40 percent, almost three-fourths of the work=~
force in the mid-1970's is still likely to be made up of persons without
any college education. The educational experience of most American .corkers
in the next decade will be received through exposure to elementary and
secondary education, or in adult education.

The projections in Table 3-1 are derived from recent trends in the
distribution of educational attainment in each occupation, modified by
judgments based on the age and sex distributions in individual occupations.
Accordingly, the projections are jnfluenced by the expected changes in
the occupational structure of employment. The degree to which the changes
listed are likely to be attained, exceeded, or fallen short of will re-
flect the occupational requirements associated with different goals. The
impact of the nation's priority cholces for educational requirements for
employment is illustrated by Table 3-2 by the health and education, re-
search and development, and urban development goals. (See page III - 3.)
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Table 3-1

DISTRIBUTION OF EMPLOYED CIVILIAN TABOR FORCE BY
IEVEL OF EDUCATIONAL ATTAINMENT, 1962 AND PROJECTED 1975

Percent Distribution Percent Change
Years of Schooling Completed 1962 1975 in Proyortion,
o 1962 to 1975
8 Years or less 29.2% l"{.’-&% -40.49
1-3 Years of high school 22.0 20.h - T.3
} Years of high school 28.3 35.5 +25 W
1-3 Years of college 10.6 13.1 +23.6
4 Years of college or more 9.9 13.6 +37 4
TOTAL 100.0% 100.0%

Table 3=2

PROJECTED EDUCATIONAL ATTAINMENT PROFILES
FOR SEIECTED GOALS IN 1975

? Health Research
and and Urban
: Years of Schooling Fducation Development Developnent
l Jompleted Goal ___Goal Goal
8 Years or less 11.4% 13.5% 20.7%
1-3 Years of high school .6 16.5 22.3
4 Years of high school 29.0 33.7 35.8
1-3 Years of college .7 14,9 11.8
I Years of college 30.2 21.h 9.k
TOTAL 100.0% 100.0% 100.0%

IIY - 3




Pursuit of cny of the goals considered would create career openings
for persons with widely different levels of educational achievement in the
coming decade. iiowever, the distribution of educational requirements for
the different goals varies considerably. An emphasis on health and edu-
cation, for example, would create over three times as meny Job open{n§s for
college graduates as the equivalent emphasis on rebuilding cities. e
Almecst four~fifths of the jobs created by urban development programs repre-
sent openings for persons with less than a college education. Because of
the employment generated for blue collar workers by the development aspect
of research and development, more than three-fifths of the persons employed
in activities related to this goal have received all of their education
in elementary and secondary schools.

;
3
:
B

Although formal schooling provides the basis for occupational pre-
paration, educational attaimment is only roughly related to the specific
vocational preparation involved in different occupations. Job training
mey be obtained within the educational system, through on-the=job train-
ing, in apprenticeship training programs, and in the armed forces oxr industry.
The Bureau of Employment Security of the U.S. Department of Labor has under=-
taken studies to ascertain the length of specific vocational preparation
(SVP) required in individual occupations. (3) This information provides a
point of departure for estimating the distribution of skill requirements P
in the labor force in the 1970's, and the impact of the pursuit of particular
goals for skill requirements.

The Specific Vocational Preparation concept is a measure of the length
of time needed to learn the relevant techniques and to develop the facility
required for the average performance in a specific job situation. Table
3~3 supplies an indication of the changes anticipated in the distribution :
of specific vocational preparation for the workforce between 1962 and 1975.(3ee p. III-5.)

The data in Table 3-3 indicate that well over half of the jobs in the
economy currently require only short periods of specific vocationsl pre-
paration, periods of a year or less. A considerably smaller proportion of
the workforce, about three-tenths, is employed in occupations typically re-
quiring over two years of vocational preparation. The projections point
to modest changes in the length of vocational training requirements in the
1970's. This would include a small increase in the proportion of persons
employed in occupations involving two to four years of training, and a
comparable decrease in employment in jobs in which vocational preparation
ranges between three months and a year.

Since manpower requirements vary for specific goals, their vocational
preparation requirements also span & considerable range. These differentials
are illustrated in Table 3-4, again with reference to the health and education :
goal, the research and development goal, and the urban development goal. (See p. III-5.) ;

(2) This emphasis can be represented in terms of equivalent expenditures in
pursuit of these goals.

(3) See U.S. Department of labor, Bureau of Employment Security, Dictionary
" of Occupational Titles, Vol. II, Occupational Calssification, 3rd ed., 1965,
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Table 3=3

ESTIMATED DISTRIBUTION OF EMPIOYED CIVILIAN IABOR FORCE BY LENGTH OF
SPECTFIC VOCATIONAIL PREPARATION, 1962 AND PROJECTED 1975

1962 Projected 1975
Required Number Percent Number Percent
Treining Period Fmployed of Employed of

(in millions) Total (in millions) Total

Up to 3 months 4.2 20.9% 18.0 20.5%
Over 3 months and up to 1 year 27.2 40.1 32.0 36.5
Over 1 year and up to 2 years 6.4 9.k 8.8 10.1 ’
Over 2 years and up to 4 years 4.9 22.0 . 22,2 25.3 ‘

Over L4 years 5.2 7.6 6.7 7.7
TOTAL 67.8 100,0% 87.7 100,0%
{
Table 3-l

PROJECTED DISTRIBUTION OF EMPLOYMENT ‘BY LENGTH OF SPECIFIC
VOCATIONAL PREPARATION FOR SELECTED GOALS IN 1975

Health Research
and and’ Urban
Educstion Development Development

Required Training Period Goal Goal Goal
Up to 3 months 16.3% 9.8% 1 .5%
Over 3 months and up to 1 year 22,1 26 .14 33.6
Over 1 year and up to 2 years 16.6 9.0 7.7
Over 2 years and up to 4 years 36.4 35.5 30.1
Over L4 years 8.6 19.3 %.1

TOTAL 100.0% 100.0% 100.0%
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The greatest concentration of emplomment in occupations requiring
lengthy job training is represented by the research and development goal.
Over helf of the jobs linked with this pon) would require over two years
of vacetional preparation, preparntion largely received in community colleges,
heyear educational jnstitutions, and, {'or many technicians and craftsmen,
in company tralning progrems. Liost of the occupations requiring two years
or more of specific voecatiocnal training for the urban development goal are
in the building trades. Training in these occumations is largely provided
throush apprenticeship progroms or on-the-job training., However, almost
half of the employment associated vith wrban development has only & brief
training requirement, a year or less. The employment in health and education
nctivities in occupations reguiring cver two years of vocational preparation
is largely mede up of professional and technical workers for whom general
education received through higher education is directly linked with vo-

cational training.

The specific vocational preparation concept is mainly important as
a take off point for further research in the future changes in job train-
ing and skill requirements. The SVP is a measure of the current length of
vocational preperation in each occupation, a variable subject to considerable
nodification as the job content of existing occupations change, and as new
occupations emerge. It is sometimes difficult to interpret the meaning of
the SVDP categories since they do not take into account the general education
which figures prominently in the occupational preparation in many, if not
most, white collar occupations. Both physicians and carpenters, to cite
instances, are included in the same SVP category, over 4 years. Together
with the projections of educational attainment , the SVP estimates present
some benchmark dimensions of the future workforce. These dimensions portray
s labor force in the 1970's, and probably in the 1980's, containing many
more college graduates and more highly trained persons, but also containing
a considerable, although diminishing proportion of job openings for persons
with limited skills and schooling.
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SOCIAL CHANGES AN THE CHALLENGES TO EDUCATION

While this report is mainly concerned with labor market "challenges"
and educational “"responses', the naturc of the challenges and the avail-
able responses are both influenced by the broader currents of change in
the society in which they occur. To provide a brief synopsis of the social
context in which educational planning will take place in the next two
decades, the relevant variables are summarized in terms of increasing leisure,
population growth, urbanization, social mobility, and the role of the self
concept .

Growth in Leisure

As indicated earlier in Chapter 2, the projections for 1985 portray
a future in which most persons in the workforce will enjoy considerably
more leisure than in the mid-1960's, an increase estimated as the equivalent
of an additionsl month or month and a half a year. If productivity growth
were to exceed the 3.3 or 3.6 vercent annual increase in GNP per man-hour
assumed in the projections, it is probable that part of benefits of greater-
than-anticipated technological advance would be realized by & more rapid
inecrease in leisure than the four to six weeks included in the estimates.

The importance of greater leisure for educational planning ten or
twenty vears from now will be fundamental. In addition to teaching people
to "do work", education will be increasingly required to prepare young
persons for the long stretches of time when they will be free of work.

In principle, this has always been an important objective of a liberal edu-
cation. In the nineteenth century, under the influence of economic compe-
tition and religious ethics, the uses of leisure were identified with
"gelf-improvement" and the performance of "good works". In the mass society
of the mid-twentieth century, leisure has come to be idemtified with "fun
work", with escape from the work for which one receives an income. It is
almost an obligation to do something, to have fun, to act happy with one's
leisure.

Tt was the expectation of the nineteenth century reformers, and of
many other persons, that relief from the toil of a sixty hour workweek
would lead to a tremendous release of pent-up demands for such forms of
self-improvement as adult education, or participation incommunity activities,
Yet it is evident from the output of much of the mass communicetion industries
that freeing men from toil has only partially freed them for greater develop-
ment of their human potentials. It is far from apparent that the human gains
from reducirg the workweek considerably below present levels would, by it-
self, necessarily result in a greater release of these potentials in the
coming decade.




The discussions of the greater leisure expected to become avail-
able in the 1970's or 1980's assume that most Americaens desire more leisure,
and that this aspiration is the mo-ive force making for reductions in
the workweek, Tt is difficult, in practice, to separate oubt the importance
of the desire for more time free from work, as a force making for shorter
hours , Trom labor's interest in syreading work among mcre persons, or in
reducing the point at which time and a half or double~time penalty pay
{or overtime begins to accrue. Taced with the choice between greater in-
come and greater leisure, many Persors would choose the income option.
Tn 1966, for examplcz 1)3'6 million individuals in the United States held

tro or mecre jobs.
Whatever the causes which are leading to greater leisure, they are
likely to continue increasing the time free from work in the coming decades.

Accordingly, the society of the future will be faced with the need for
devising responses to three problems related to the uses of leisure. They

are:

1. Why are so many persons alienated from work that leisure becomes
important as an escape from work?

2, Why does leisure, in turn, take on so many of the attributes of
the work which people seek to escape?

3, How can people be educated to desvelop the human potentials which
can only partially be expressed in their occupations?

Population Growth

By 1985 the population of the United States is expected to reach
265 million, about three-eighths more than in the mid~-1960's. Not only
will a much larger number of persons go through the educetionel systen,
but the character and duration of their experience will also change. Twenty
years ago, about half of the population of seventeen year olds graduated
from high school. By 1985 close to 100 percent are likely to graduate.
Currently, something over two out of five high school gradustes go on to
some form of higher education. Iy the mid-1970's this proportion is expected
to exceed one-half. In another decade or two, the persons with less than a
high school education in the workforce will be very largely made up of

older vorkers.

The greater challenges posed to education because of growth in the
number of persons in the school-attending age groups are underscored by
the date in Table k=1, (See page IV - 3.)
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(1) Manpower Report of the President, 1968, Table
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Table L=l

ESTIMATES OF SCHOOL-ACE POPULATION, BY AGE GROUP AND RACE, ;
1964 AND PROJVCTED 1985
(number in millions)

Actual Projected Pexrcent Increase

Age and Race 1964 1985 1964 -1985
Total
AL Ages 192.1 26k .6 38%
5-17 years 9.5 65.5 32 3
18-24 years 18.7 28.8 54 3
White |
A1l Ages 169.k 227.8 3 o
5-17 years 42,7 5k .6 28 :
18-24 yesrs 6.4 24.3 48

Nonwhite

All Ages 22.7 36.8 62 :
517 years 6.8 11.0 62 ;
18-2h years 2.3 k.5 9% :

Sources: .
U.S. Bureau of the Census, Current Population Reports, Series P-25,

No. 321, November 30, 1965, and Series P-25, No. 301, December 18,
1967. 1985 estimates refer to Series B projection.




Crowth in school age population alone, even without improvements in
cducational standards or in the propvortion of the population who were
enrolled in edncational institutions would lead to large increases in re-
quirements for schools, teachers, and educational facilities of all kinds.
Tn an earlier study, it was estimated that between 1962 and 1975 population
growth would require an increase in expenditures for education amounting
to $10 billion & year by the mid-1970's (in 1962 dollars). (2) The greatest
percentage growth is expected to take place in the 18 to 2h year age group,
the group attending colleges and universities. Since per student expendi-
tures and capital outlays are considerably larger in higher than in
elementary or secondary education, the sheer fact of growth in numbers
will make for a sizeable increase in the nation's resource commitments
for education.

Unequal access to education or to employment because of race in the
next two decades will affect a larger proportion of the nation's population
because of the more rapid population growth among nonwhites in the school-
attending age groups or just entering the labor force. From 1960 to 1966,
+o cite the most recent information, the nonwhite population under 14 grew
by 16 percent, The corresponding increase for the white population was
5 percent, (3) The growth rate in the school age population among nonvhites
will be close to double the comparable rate for whites in the next twenty
years. Poovulation growth in the nonwhite nopulation will meke the critical
issues in inner city education, e.g., decentralization of decision-making,
more acute in the 1080's than in the 1960's.

Fducation in the United States is very largely concerned with the
young, with persons in the 5 to 24 year age group. Yet by 1985 some 25
million Americans are expected to be 65 years old or older, and medical
advances may well incresse this number. TFor many of the aged, leisure
is enforced by retirement practices interided to enlarge the employment
options of younger workers rather than by the choices of the persons who
are retired. Far greater provision for part-time employment would make
leisure more rewarding for persons who are called upon, frequently at an
arbitrary sge, to commence enjoying a way of life radically divorced from
their earlier existence. Tor the aged as a group, as for other adults,
there is virtually no educational system. The needs of the aged for meaningful
leisure, like the needs of younger persons lacking in job skills, can be
expected to increase the urgency for planning to transform the schools into
community lifetime learning centers for all age 'groups.

(2) lecht, Leonard A., Goals, Priorities and Dollers, op. cit., Table 1-2, p. 36.

(3) U.S. Buresu of the Census, Current Populstion Reports, Series P-25,
November 18, 1966, p. 6. |




Urb anization

Megalopolis has long since moved from the realm of science fiction
to the rcalities of ecity planning. i7ith this change, the process of
urbanization has produced a style of life unique to itself, a style which
can be described as "urbanism'.

Urbanism refers to a pattern of social orgenizetion made wp of two
elements ~ suburb and central city. "Soil and cement, land and pavement,
1ane and street" differentiate the tio environments. These physical
differences are increasingly coming to refer to two different subcultures.
Since World War II, the suburbs have become the enclaves of middle-income
white families seeking to escape from the tensions of the inner city to
an environment more conducive to a 1ife style emphasising the virtues of
consumption and material success., Upper income families have tended to
remain in the central city along with single people, childless couples,
older persons, and a growing number of nonwhites. Thus, five out of eight
of the additions to the central city population in the 1 li‘O’s vere whites.
Only one in 25 of the new suburbanites were nonwhites. (

The city has become home for the poor, the discriminated sgainst, the
adventurous and the dissident, and those with sufficient means to maintain
the traditional urban way of life in the midst of the massive poverty and
social disorganization surrounding them. Sium housing, crime, delinquency,
civil disorders, and inadequate schools and public services have become
the characteristic social stigmata of the inner city.

With the bifurcation of the metropolis into central city and suburb,
the nature of the challenge to urban education undergoes a fundamental
change. The suburbs become the pace setters for the elementary and secondary
educational systems, the base for the "good" schools supported by com-
munities acutely aware of the close association between education, occupation,
and mid dle-class status. Education in the inner city comes to be widely
regarded as the strategic institution in overcoming the initiel handicaps
of poverty and cultural deprivation, and for eliminating the lack of skills
and functional literacy which perpetuates poverty. While the responsibilities
of the urban schools become much greater, they remain with much the same
types of teachers, curriculunm, bureaucratic organizations, school plent ,
and technologies as before., At the same time, the means available to the
inner city school systems from local resources diminish as the exodus of
the middle class white population and of many businesses to the suburbs
erodes their tax base.

Almost all of the population increase in the next twenty years will
occur in one or the other component of the urbanized areas. The sepa-
retion of the metropolis into central city and suburb will define the social
context in which most Americans receive their educetion in the coming decades.

£ g

(4) Derived from Qur Nonwhite Population and Tts Housing, Housing and Home
Finance Agency, 1963, p. 2. '
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The role of the schools in the central city will, to a large degree, be
determined by the capacity of the educational system to respond to the
challenges of changing race relations, the nation's greater ccncern with
poverty, and the widespread urban physical and social decay.

Mobility

Fven more than in the 1960's, the American society of the 1970's and
1980's can be expected to stress the loosening of ties which bind persons
to a specific pluce, family, job, or social status. For all socio=-economic
groups, approximately two-thirds of the family heads live during their
1ifetime in areas other than those in which they were born. The movement
of low-income persons from rural areas, and especially of nonwhites from
the rural south to urban areas has exported rural poverty to the cities,
and it has made the problem of race a national rather than a southern problenm.
This movement has been so marked that by the mid-1970'? ?‘5 percent of the
Negro population is projected to be living in cities., (0

Soeial mobility is as characteristic of American society es physical mo- .

bility, and both often change together. Along with imparting attitudes,
skills, facts, and understanding, the schools also serve as & major vehi-
cle in increasing or diminishing the chances for individuals to became up-
wardly mobile. Today, according to Relf Dahrendorf, "the school has become
the first and, thereby, decisive point of social.placement with respect

to future social security, social rank, and the extent of future consumption
chances...It is the process of socialization itself, especially as formed
in the educational system, that is serving as the proving ground for ability
and, hence, (a.sg the selective agency for placing people in different
statuses..."

Upward mobility based on educational atteinment has created a new
social stratum, the "meritocracy”. This stratum is made up of scientists,
technologists, physicians, management specialists, higher civil servants,
and many others who occupy a strategic economic and social position because
of their possession of specialized occupational skills based on the completion
of a college education. Since membership in the meritocracy is based on
educational achievement, it is relatively independent of the influence of
owmership of capital or family status, the typical prerequisites for member-
ship in other high status groups. Along with the greater equality of
opportunity implied by the growing importance of this stratum, the rise
of the meritocracy accentuates the association between education, occupetion,
and social position.

(5) National Planning Association, Regional Projections to 1976, 1962, p. 181.

(6) Dehrendorf, Ralf, Cless and Class Conflict in Industrial Society, 1967 ed.,
p. 59.
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As social status becomes dependent on education, the "left out" groups
educationally also become the "1eft out" groups in terms of socio~economic
status. The modern communications technologies develop an increasing
awareness in the socially non-mobile groups of their relative status in
the larger society. In the next twenty years, 8s educational policy be-
comes more heavily involved with the problems of the urban ghetto and
the rural poor, it will need to distinguish between what are the "elass"
and what are the "caste" dimensions of social mobility. Class barriers
in the United States have historically peen successfully, if imperfectly,
overcome by education and by economic growth,- Measures for improving
+he economic status of Negroes and other nonwhites by improving educational
opportunity are likely to prove unsuccessful unless they are accompanied
by corresponding chenges in the less readily surmountable caste, i.e.,
racial, barriers of discrimination, segregation, and prejudice. Since the
caste barriers derive their strength from the att jtudes of the white majority,
eliminating the role of race in perpetuating social immobility will be as
much a problem in changing the attitudes of the white maj ority as it is :
a question of instituting educational programs to upgrade the literacy or
occupational preparation of the nonwhite minority.
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The Role of the Self-Concept

The concept of self, and the educational and occupational aspirations
which develop out of this concept are a major element in asccounting for
differentials in educational and occupational achievement. The Coleman
Report, to cite one important recent study, concluded that:

"A pupil attitude factor which appéars to have a fer stronger
relationship to achievement than do all the 'school factor (s)'
together is the extent to which an indiyidual feels that he has

some control over his own destiny."

ILow levels of educational aspiration, like low levels of family income,
help explain the gtatistic indicating that in the mid-1960's only 13 per-
cent of the young people from families with annual incomes under $l,000
went on to college as compared with 47 percent of those who came from families
with incomes sbove $7,500. 8) Iow aspiration levels are also partially
responsible for the high rates of joblessness and the geeming unemployability
of many of the able-bodied men in the central city slums. Many of the
herd-core unemployed in this group, according to reporte cited in the 1968
Manpower Report of the President, are Mess motiveted to work, lack perse-
verance in working, and are generally alienated from the world of work." (9

(7) Coleman, Jemes, Equality of Educational Opportunity, U.S. Office of
Education, 1966, p. 23.

(8) Toward Full Employment, Report of the Subcommittee on Employment and Manpower, :
7.5, Senate, Committee on Iabor and Public Welfaere, 1964, p. 9.

(9) Manpower Report of the President, 1968, p. 86.
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while it is difficult to separate out the importance of ‘the self-image from
. host of other factors influencing employability, it is apparent that an
individual's perception of himself affects his attitudes and motivations

and, thereby, his chances of getting and keeping a job.

The self-image held by persons at the bottom of the socio-economic
ladder, in turn, reflects the deprivation and frustration which goes along
with this social position. This self-image also stems from the expectations
of family, the community and the larger society, including the educational
system, as to what are feasible aspirations for young persons in the low-
status socio-economic groups. Discussing the low level of achievement in
ghetto schools, John Niemeyer, President of the Bank Street College of
Tducetion stetes as an "unverified" yet "inescapable" hypothesis that:

"he chief cause of the low achievement by children in
these schools is the low expectation as te their learning
capacity held by the professional staff, and a general un-
willingness or inability on the pert of the school to make
the adaptations of curriculum and school orgenization neces=
sary if the children in these schools are to learn."

The perpetuation of this low self-image, consequently, is a cumulative
process in which lack of achievement in school and at wark lead to expec-
tations, reinforced by a succession of experiences, of & continued lack
of schievement on the part of the individuals who initislly lack status,
and to similer expectations on the part of those who deal with them as
teachers or employers. Consideration of the means for bresking through
this chain of self-realizing anticipations would involve an analysis of
the institutions which determine what are "reasonsble" expectations for
the persons in the "left out" groups in.American society, and especially

for nonwhites.

As a framework for relating the educational system to the formation
of the self-concept, William C. Kvaraceus, reporting on a "Workshop on
Employment Problems of Negro High School Graduates ," cites five factors
which are pertinent for future educational policy research. They are:

"1, T suggest for our purposes (high school education) that one
of the most practical categories is in terms of social class.

2. The educational and psychological needs and interests of boys
and girls are significantly different, but are seldom differentiated

in your program planning.

3. Basic to any program for disadvantaged youth is the teacher's
perception... " ‘

(10) Quoted in The Urban R's, op. cit., p. 132.

¢




A\

My, Most programs that have been developed, particularly in the

work-study area, actually degrade the self-concept, for they are
dead~end jobs without a career line.

5. We've got to look at the school as a social system." (11)

These five points call for special attention to the relation of
the self-concept to class, sex, teacher perception, career development,
and the sccial system itself. Each raises significant questions ebout

the responses of the schools to the socio-economic challenges to education
in the next two decades.

(11) Kvaraceus, Willism C., "The Negro Self-Concept,' Workshop on Employment

Problems of Negro High School Graduates, Western Reserve University,
1965-1%6’ ppo 96-1000
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‘i echepter is concerned il he vesponses of the educational
ﬁyﬂ‘rm Lo Lhe problems roized by the anticinsted shifts in carecr op-
roviunities in the next wuo deeades, “any of the potential responsces
nresunpose major chanses in institutions other than education, and in
the attitudes and social values which inflluence decision-making in the
schools. The vocational education =riich -/ill be relevant for nonwhites,
Vo example, crill denmend on the extent to which present discriminatory
nractices in employment have heen eliminated by the 1970's and 1980's.

In other instances, i.e., the uses oi neir educational technology, the
degree to +vhich innovations necome candidates for widespread use in the
classroom will be afl'ected as much bty the prevailing concepts of what
constitutes ";o0d teaching'" as by the technical proficiency of the new
technology. In still other areas, the school curriculum in the central
cities provides an illustration, the eduoﬁulonal system's responses

can oe expeated to reflect the changes which occur in the power structures

of the urpan communities.

Tmportant decisions affecting education will be made in the coming
decade, and they will be inf'luenced by whatever Xnowledge is available.
consideration of the challenges to «ducation, and indications of the
volential responses, can help in choosing among alternatives by underscoring
the svrategic variables making for change in education. They can develop
~ way of thinking about educatirnal problems focussed on the process of
chnnge, and on the relaticnship between changes in education and develop-
rnents in other social and economic institutions. These relationships are
illustrated by reference to specific asmects of the educational system
concerned with occupational preparation.

Higher Zducation

Although by 1975 the median educational attainment for persons 25
years of age or older in the workforce is expected to reach only slightly
more than 12 years of schooling, a majority of the persons graduating
Trom high school will be receiving some form of higher education. In the
mid-1960"s, about Mt or b5 percent of individuals in the 18 to 21 year sge
group were enrolled in collrges and universities. Within anothey decade,
this ratio is likely to increase to approximately 55 percent. ) This
implies a growth in enrollm@nt in higher education rising from 4.5 million
in 196h +o Dbetween 9~ and 10 million by 1975.

(1) Derived from U.S. Department of Health, Education, and Welfare, Trends,
1965 ed., p. S-h6,
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yass hicher education on tuis senle is 2 new and unique experience.
rt, i¢ approzimated by f'cw ofhcr noilons, with the Soviet Union probably
the contemporary runner-up. Hirher edveation of these dimensions represents
more than erowth in numbers ~lene. The increase in enrollments is asscciated
4ith » shi™ in the social groups »cinm educated, in the kinds of institutions
they aftend, in the curriculs pursuved by the students, and in the values
sttached to higher education in the social and occupational structures the
students enter after leaving schocl.

ass nigher education is closely related to occupational considerations
as well as to the desire fo:  general education., The role cf higher edu-
cation in preparing individuals for carecers as doctors, teachers, or engineers
is readily apparent. It is less generally recognized that a large majority
of* the persons who have received a college education make use of it in
their employment. According to a recent survey by the Department of ILabor,
admoat 30 percent of the persons who hnd completed 3 or more years of college
held positions related to their ccllege majors. While the proportion was
hichest in the health fields, over S0 percent, roughly two-thirds of the
emnloyed versons surveyed with majors in the social sciences and the humanities
were also making use of their majors in their current employment. 2) The
inglish major cmployed 23 an editor in a publishing house, the engineering
mejor tesching high school mathematics, or the former student of psychology v
enceoed in personnel work illustrate the range of choices involving the usec
of hisher education as a basis for employment.

: “he repid growth of community colleges illustrates the changes in edu-
i cational institutions which stem from the spread of mass higher education.
Much of the expansion of the community and junior colleges is attributable
to the recent shift in occupational prevaration from non-theoretical skill
training to programs combining basic education with scientific and technical
* studies. These cnlleges typically offer a curriculum combining studies in
science, mathematics, and applied technology with courses in English, other
humanities, and the social sciences. They offer two years of low-cost
general education to students who cannot afford, or who are unable to
qualify fon or are uncertain as to whether they desire. four years of college
education. The community colleges increasingly concentrate on supplying
preparation in technician occupations, as medical, engineering, or electronic
technicians, and in semi-prof'essional fields such as the graphic arts.

They are areas which are expected to undergo some of the most rapid growth
in career opportunities in the next ten or twenty years.

In 196k, community and junior collcges enrolled nearly one million
students in programs geared either for transfer to four-year institutions
or immediate entry into the labor market. The American Assocviat®-u of
Junior Colleges estimates that ?g§olhnent will rise to approximately 3

million before the mid-1970's. This means a rate of increase considerably

(2) Manpower Report of the President, 1%L, pp. 71-72, 259.

(2) See American Association of Junior Colleges, Directory, 19%68, p. T.
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preater than the roughly 100 percent erovth ant _cipated in all higher
education over the next decade. The rapid growth in the junior and
community colleges is linked with a demand for higher education by young
persons from social strata who, a generation earlier, had not conceived

of themselves as candidates for post-high school formal schooling. These
institutions often face serious problems in recruiting a collegiate-level
stafl and in developing a curriculum of college calibre, The prospects

for growth in serving a new clientele Tor higher éducation should provide

s favorable environment for growth in the calibre as well as in the enroll-
ment in these institutions.

Opportunities and facilities at all levels of higher education have
inereased at an unprecedented pace in the recent past. Enrollment rose
from 2.2 million in 1954 to 4.5 million in 1964, an increase of about 100
percent. However, progress has been wneven for different groups, and
family socio-economic status and race are still important in determining
o shall attend college. An increase in enrollment in higher education
to close to 10 million by 1975 would again involve more than a doubling
of the college population. Population growth alone in the college age group
could be expected to account for about 2 million of this increase. Greater
public and private commitment to measures for reducing, if not eliminating,
the role of family socio-economic status and race would be the major sources '
for the additional enrollment growth.

Currently, 90 percent of the boys and 75 percent of the girls from
; families with high socio-economic status who are in the highest ability
: quartile in their high school graduating class go on to college. Only
: about 50 percent of the boys and 25 percent of the girls who are in the
corresponding q?ﬁ.g'tile from femilies with low socio-economic status continue
on to college. Similarly, in 1965, 5% percent of the nonwhites who
were at least 25 years old were college graduates. Nearly 10 percent of
the white persons in this age group had graduated from college. °) 1If
enrollments in higher education are to grow by substantially more than
population increase in the college age group over the next two decades,
the bulk of the increase must come from the groups vhich are now under-
represented because of their race or their economic status.

Occupational Preparation for the Non-Collegiate Population

While a much larger proportion of high school graduates enter college
than was the case a generation ago, they still represent only slightly more
than a third of the members of their age group who first began school. (

(4) Sewall, W., and Shah, V., "Socio-Economic Status, Intelligence, and the
Attainment of Higher Education," Sociology of Education, Winter, 1967, pp. 13ff.:

(5) Annual Report of the Council of Economic Advisers, Janvary, 1966, p. 108.

(6) Bushnell, David S., and Morgan, Robert M., "An Educational Gystem for the
1970's," in Occupational Education: Planning and Programming, Stanford Researc

Tnstitute, 1967, p. 113.




mren with the doubling of college enrollments projected for the next
decade, nearly three-fourths of the employed civilian labor Torce in
1975 will be made up of persons whose education consists of four years
of hirh school or less.

Occupational preparation is important for this non-collegiate
ponulation because, in part, it imparts skills and training. In an in-
creasinely mobile and impersonal society, it has also become important
as o means for demonstrating nossession of the entrance credentials needed

s

70 qualify for a job. Possession of these credentials, to quote Nils

Kellpren, a Swedish labor market authority, has come to mean "placing
a label on a persopn. With this label he is invited to the working life

and is accepted.”

Occupational training in the United States is provided in a variety
of settings. They include high school vocational education courses,
company training programs, aporenticeship prograns, the armed forces,
proprietary business or commercizl art schools, and, in recent years,
4he new manpover progrems sponsored by the Federal Covernment. The nation's
job “raining capabilities, therefcre, extend far beyond the established

achool systems.

e trend toward vocational training in '"non-school" agencies, like
the occupational preparation in community colleges, can e expected to
increase in the future. Table 5-1 describes the growth in enrollment in
occupational training outside of the regular school systems between 1950
and 1965, and the projected growth to 1975.

Table 5-1
FSTTMATED VOCATIONAL TRAINING OUTSIDE OF THE TORMAL,

EDUCATTONAL SYSTRM, 1950, 1965, AND PROJECTED 1975
(in millions of enrollments)

Type of Institution Enrollments in
1950 1965 1975

Professional and Technical Training 3.5 7.8 20.7
Company Schools 6.0 7.2 19.9
On-the=job Training 2.0 4.5 6.1
Corresvond. 2nce Schools 1.5 2.4 3.2
Armed Forces 2.0 2,6 3.0
All Othexrs 0.3 0.5 0.9
Total 1%.3 25.0 52 .8

(a) Historical dota from, and projections derived from, Cohen,
¥.J., "Education and Learning," in Annals of the American
Academy of Political and Social Science, September, 1967,
Table 2, p. &4,
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(7) Kellgren, Nils, "An Active Isbor Market Policy,'' Memorandum to the
Secretary, U.S. Department of labor, 1963, p. 61.
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Jt is difficult to compare porticipation in a three-or four-year
high school vocational program with participation in the typically much
shorter and more casual "non school" agency programs, Yet it is sig-
nificant to note that enrollment in the Tederslly-aided vocational
programs amounted to 5.4 million in 1955 as compared with the 25 million
enrolled in the programs outside of the regular educational system.

The rapid growth of vocational training outside of the schools increases
the choices open to the high schools in deciding how much and what kinds
of vocational treining they should offer. It also creates opportunities
in planning vocational education to relate the preparation for work
received in the high schools with the training oprortunities available
to their graduates after leaving school.

There has been considerable controversy concerning the role, the
adequacy, and the objectives of high school vocational education. About
two-fifths of the enrollment in the federally-aided programs in 1965 was
in home economics, and almost a sixth represented enrollment in agriculture, (8)
Tae home economics courses help young women to become homemakexrs and this,
rather then vocational training, is their primary function. While the en-
rollment in agriculture has been diminishing as a proportion of the total,
the courses in this field, other than in the occupations serving agriculture,
constitute preparation for the one major occupational group in which employ- ’
ment is projected to decline. The high school vocational programs, to
date, have offered few courses preparing young persons for careers in the
emersing occupations connected with the new data processing technology, or
in the subprofessional human service occupations in the health, education,
and social welfare fields.

i After intensive hearings on the relationship between education,

g technological change, and employment the Senate Subcommittee on Employment
and Manpover concluded several years ago that it would be a serious mistake
"to concentrate educational resource? 31pon specialized occupational pre-
paration at the high school level." (9) A recent follow-up study of high
school vocationsl education graduates observes that "a clear case cannot

be made that vocational education has a direct payoff in the occupational
experience of its graduates." (10) The student. who had graduated from the
vocational curriculum tended to have about the same job satisfactions as
the other graduates, and to earn about the same amount of money. Supervisors
rated the preparation provided the students in the different high school
curricula as about the same.

(8) U.S. Office of Education, Digest of Educational Statistics, 1966 ed,, p. 35.

(9) Toward Full Employment, Subcommittee on Employment and Manpower, Cormittee
on Iabor and Public Welfare, U.S. Senate, 1968, p. 78.

(10) Kaufman, Jacob J., et. al., The Role of the Secondary Schools in the
Preparation of Youth for Employment ; Summary Conclusions and Recommendations,

1967, p. 5.
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The questioning and the controversy surrounding vocational edu-
cation point to the need for new directions in occupational preparation
in elementary and secondary schools. Vocational education in the 1970's
and 1980's will take place in a.socicty wnich, even more than in the
1960's, stresses occupational mobility. In the mid-1960's, to cite a
recent study, the typical member of the workforce without a college edu-
cation held 12 different jobs in a L6 -year working life beginning with
the first position held for at least six months.n%ll) Already, according
to Jomes E. Russell of the National Education Association, "in vocational
education we are facing a situation where we cannot tell whether a given
form of training will carry a man as much as 10 years in time." (12) The
education which is significant for this highly mobile workforce would
emphe.size increasing the options open to individuals in a changing society
rather than providing training for the first or second Jjob.

As the occupational composition of the workforce continues to change
in the next 10 or 20 years, the importance of general education as pre-
veration for employment will increase. In the non-professional white collar
and the service positions, the major areas for growth in career opportunities
for the non-college population, the relevant preparation invelves an
emphasis on developing a broad base of cognitive, communicative, and social
skills, skills acquired through general education. Within industry, auto-
mation tends to shift empioyees' duties from work as operators of machines
to wo:k as monitors of complex controls adjusting flows of inputs and out-
puts. The requirements for employment in these occupations are judgment,
reliability, adaptability, and discipline rather than technical expertise.

Much of the rationale for vocationally-oriented education in the future
is likely to grow out of its potential as general education. Standard
academic subjects will assume a vocational dimension by including occupst ional
information as part of their course content. In Richmond, California, for
example , mathematics has come to be taught by job-related examples and
problems. Communications skills are related to performs. e requirements
ot work. This type of vocationally-oriented general education has a special
appeal for students lacking in verbal skills or ummotivated by the standard
academic curriculum. Summarizing the Richmond experience, a recent report
observes that students who were once judged to be potential dropouts "be-
come , by their senior year in hi%h ichool, candidates for technical train-
ing at nearby junior colleges."” 13

The potentials for redesigning occupational education are illustrated
by the current occupational clusters research. In this research, occupations

(11) wilensky, H.L., "Careers, Counselling, and the Curriculum,” The Journal
of Human Resources, Winter, 1967, p. 32. :

(12) The Nation's Manpower Revolution, Hearings, Subcommitte on Employment
and Manpower, U.S. Senate, 193, Part 6, p. 2009.

(13) Bushnell and Morgen, op. cit., ». 119.
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are distributed into related Job families invelving similar aptitudes and
training at different levels of skill, responsibility, and formal preparation.
Health occupations, food service occupations, or visual communications
cerupations compose some of the job families developed in this research.

The clusters concept emphasizes the desirability of offering training in

a core of generalizable skills rather than for a specific entrance level

job. Tt offers students an orientation to the culture of work along with
occupational information and skill training. High school graduates receiv-
ing this preparation would be ready to enter a junior college or an industrial
training program for additional technical training, to go on to a four-year
college, or to take an entrance-level job in industry. The clusters appr- °h
lends itself to & curriculum stressing individualized learning throigh the
use of computer-mediated instruction.

The integration of vocational and general education in the future will
probably begin in the elementary grades by imparting occupational information
o children at the age of six or seven. According to guidance specialists,
+his information is picked up, in one degree of accuracy or another, by these
children Crom their family or peers, and occupational aspirations and the
educational objectives they imply begin to form in the light of the information.
First graders, for example, can ranz occupations by status about as well
as their brothers and sisters who are ten years older. ’

Fducation in the Low-Income Urban Areas

Vocational education in the schools concentrates on preparing young
people Tor careers in the more skilled craft, service, and nonprofessional
white collar occupations. These programs- usually bypass teenagers and
young adults from poverty backgrounds. Since few people become employable
in occupations other than unskilled labor until they have acquired the
rudiments of an adequate education, vocational education is not enough for
young persons in the "left out" groups in American society, and when under-
taken, it is likely to constitute an incompleted dead end. The remedy for .
eliminating lack of job skills in the urban slums and the rural pockets of poverty is -
the development of educational systems, including vocational education content, ‘
sufficiently relevant to the needs of their students to attract and retain
them through high school and frequently beyond.

While poverty is a national problem, and it encompasses considerable
rural poverty, since World War II, "the old, the poor, the discriminated
against (have become) increasingly concentrated in central city ghettos." (14)
Urban poverty in the United States is closely linked to race and family
scatus. These relationships are summarized in Table 5-2. (See page V-8.)

(14) President Jolmson's 1965 Message on the Cities.
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Tahle 5«2

INCIDENCE OF POVERFY BY RACT AN FAMILY STATUS IN 1964 (a)

Percent, of Households

Type of Household with Poverty Inc omes

A1l Households 19.8% 3
White Households
nale heads 8.1 z
female heads 21.3 3
Nonwhite Households
male heads 28,2
female heads 60.2

(a) Source: Economic Report of the President, 1966,
Table 10, p. 113.

The inadequacy of much of the education offered to young people in
the central cities reenlorces the influence of race and family steatus in
perpetuating poverty. Discussing the calibre of the education in the
public schools attended by most Negroes, Kenneth Clark, one of the lead-
ing authorities on segregation, comments that, even with minimum require-
ments in such basic subjects as reading and arithmetic, "as things now stend,
the vast bulk of the Negro youngsters from the + ‘king class, or the lowcr
middle classes, are unable to meet the ... stané 3s for employment in other
than menial, lower status jobs." (15)

Many of the changes considered for the central city schools are primarily
technical questions of devising more effective programs for achieving
agreed-upon objectives. The proposed Project TFollow Through intended to
maintain the gains achieved in Head Start after the graduates of this pro-
gram enter the elementary schools is an example. Other suggested measures
concentrate on introducing new technology whiich has proven effective in
experimental situations into everyday use in the classroom. The OFEO-sponsored
"talkking typewriter" projects are an instance. Others single out strengthening
the family as the strategic consideration since, to quote the Equal Opportunities
Survey, "the influence of school facilities, curriculum, snd staff that is
| independent of family background is small." (16) §till others, i.e., the
; social critics and civil rights activists, maintain that the problem of edu-
cation in inner city is not so much a question of which progrsms or tech-
nology to adopt within the schools as it is an issue in changing the distri-
bution of power to make decisions concerning young peoples' life chances.

(15) Clark, Kenneth, "Social and Fconomic Implications of Integration in the
Publie Schools," U.S. Department of labor, Office of Manpower, Automation,
and Training, 1964, p. 6.

(16) Mayeske, G., "Educational Opportunities Among Mexican Americans: A Special Repo
from the Educational Opportunities Survey," U.S. Office of Education, 1967, p.9
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At another level, similar considerations have figured in the recommendations k:
of Mayor Lindsay of New York and the recent Bundy study group that the
mammoth school systems in the large cities such as New York be decentralized
to make them more responsive to local community needs and wishes. These
recommendations are now being implemented, on an experimental basis, in
severnl New York City ghetto communities.

The proposals, in effect, make up a cross section of the currents of §
opinion for coping with the pathologies of American society by utilizing :
our technological know-how, by allocating more resources to the ghetto schools,
and by increasing the role of the families affected by educational decisions
in the decision-making process. An indication of the dimensions and the :
institutional focus of the proposed changes are presented in Table 5~3. 3
(se= pp. V=9, V-10.)

This medley of programs and proposals is ultimately directed at chang-
ing the learning experiences of Negro children. In kindergarten, Negro
children in the urban slums appear as receptive to education as middle-
class white children. By the time they have reached the fifth grade, these
same children have become sullen, angry youngsters largely impervious to
learning within the classroom. By the sixth grade the average Negro child
in the metropolitan Northeast is more than 1 and 3/"4 years behind the average Y
white child in reading comprehension. Remaining in school until minimum
school-leaving age because of legal compulsion, these students drop out
"j1literate, untrained, and unmotivated.™ (17) Ieaving school with this
kind of learning experience, they become unskilled and frequently casual
workers, or they swell the ranks of the hard-core unemployed and unemployables.
Tn 1967, to cite the most recent information, the economy-wide unemployment
rate was less than &t percent. The unemployment rate for 16 through 19 year-
old nomvhites ranged, depending on age and sex, between 20 and 32 percent. (18)

To cope with the concentrations of unemployment and lack of job skills
in the "left out" groups, a series of new federally-supported education and
training programs have grown up since the early 1960's. These programs
generally work with, but outside of, the established educational systems.
ﬂ They include the job training and basic literacy education conducted under
the Manpover Nevelopment and Training Act, the Job Corps, the Neighborhood
Youth Corps, the work experience programs for jobless parents of dependent
children, and the job creation activities in community service and beautification
projects connected with the Community Action programs. The new manpower
activities constitute, in effect, a dual vocational education system serving
a clientele who, as elementary or secondary students, were scarcely affected
! by the occupational preparation, and frequently the general education, offered
: in the schools. The development of this para-educational system, like the
: introduction of Project Head Start, offers the promise of representing a
i major source of innovations for American education in the 1970's and 1980's.

1 (17) Toward Full Employment, op. cit., p. 80.

1 (18) Manpower Report of the President,' 1968, Toble A-13, p. 237.
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Within the regular school systems in the central city, implementing
proposals for reconstructing vocational and general education will involve

large increases in expenditures to

narrow, if not reverse, the gap between

the resources allocated to the gnetto schools and those available in the
suburbs. This need has been partinlly recognized by recently enacted

legislation such as the Elementary
sncreasing the financial resources

and Secondary Education Act. However,
on hand for introducing new programs

is only a first, tlthough a necessary step, in transforming the inner
city schools. Also important are changes in the education of teachers,
changes likely to be facilitated by the ¢ ~ation of new types of higher

education insticutions oriented to

the needs of the urban communities in

much the same way that the land grant colleges of an earlier period served

the rural population.

In the past, and probably to a considerable, although lesser extent

in the present, elementary and sec

ondary school teachers have been drawm,

by and large, from roughly the same social strata as policemen, firemen,

and lower-ranking +ivil servants.
represented a channel for upward s
middle class and upper working cla
dedicated persons teaching in the
class, and a pleasant working envi

The teaching profession has historically
ocial mobility for persons with lower

ss bvackgrounds, While there are many
schnols, considerations of a "good"
ronment loom large in the expectations

of teachers who look forward to the prospect of a career within the exist-

ing system., Arriving in the urban

s1lum schools, these teachers find their

fears and their prejudices confirmed as they attempt to teach what they

have learned in the standard educa
charges.

tion courses to their unruly and unmotivated

Tnnovations introduced within the existing schools mean change within
an established social system. Change and trouble are frequently synonymous
since they threaten to upset the established expectations in a bureaucratic
organization. With many individual exceptions, school personnel are inclined

to prevent or slow down change so

that innovations introduced with high hopes,

such as the Higher Horizons program in New York City, tend to become diJuted

or disappear after a few years.

Breaking through these circumstances will involve educating a different
type of teacher endoved with new skills and social awareness. Some of the
new teachers would be idealistic young persons attracted to an expanded
National Teacher Corps, a domestic equivalent of the FPeace Corps. Many
others would be dravm from the same groups &as at present but they would
be involved in a different type of educational experience. To develop
this kinA of education, the Federal Covernment would subsidize the establish-
ment of urban colleges and universities in each of the large metropolitan

aress. These schools would focus

their research on urban problems. They

would educate a corps of "urbanologists", persons in a variety of professions
who were concerned with revitalizing the cities -~ teachers, plenners and
architects, specialists in municipal finance and in menpower problems, public
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administrators, community organizers, vriters and artists, and others.

The urban schools would combin~ teaching and research with an emphasis

on extension programs to impr««ez urban life. Would-be teachers in these
schools would study sociology, social anthropology, and the fundamentals

of social work to about the same extent as they enrolled in education courses.
As part of graduation requirements, the future teachers would participzte

in the urban extension programs. Their activities might consist of helping
to implement Model Cities programs, in tutoring ghetto children, serving

as aides to social workers or in the municipal courts, or working as

‘ organizers in efforts to encourage self-help and community action programs.

s The students graduating from this type of curriculum would combine the 4
3 traditional skills of the classroom teacher with the insights of the social 3
i anthropologist, and the skills vhich have proven effective in professional ;
' community organization and social service work. In time, training teachers in

this way would provide arn important spur to increased receptivity to change

within the school systems.

IR e s NS

In an earlier generation, crities of American education such as George
Counts raised such questions as "Can the schools change society?" In the
different context of the 1960's, we are again calling on the schools to change
scciety. This is much of the significance of the concern with urban edu-
cation. The demands for greater relevance in the inner city schools grow ’
out of the discontent of the inhabitants with their economic and social status
coupled with the belief that more effective formal schooling would lead to
the eagerly sought for changes in status. Yet Count's question might be
rephrased as "Can society change the schools?" The kinds of schools vhich
offer promise to the central city population would represent far-reaching
departures from present arrangements in terms of staflf, curriculum, decision-
making, and resource requirements. Introducing these departures, and pro-
viding the financial resources to support them, would involve equally sig-
nificant political and social choices.
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THE NEW EDUCATIONAL TECHNOIOGY: A CASE STUDY
IN INSTITUTIONAL RIESISTANCE TO CHANGE

Educational Technology and Social Systems Analysis

The responses of the educational systein to the socio-economic
challenges considered in this report can be illustrated by recent
developments in the utilization of the new computer-oriented technology
and educational television. These developments indicate that the social
organization of the educational system is a critical variasble in assessing
the responses of the schools to socio-economic change, Tt is also apparent
that the challenges impinging on education from the larger society over
the next ten or fifteen years will encourage many inmovations in the schools
including widespread use of the new technology.

Ve think of ourselves, and with reason, as the world's most advanced
industrial and technological society. Advances such as the computer and
atomic energy have led to gene 1.1 acceptance of the idea that technological
progress is inevitable, and that the rate of progress will dramatically
sveed up in the future. Technological change has transformed meny indus-
tries, created the modern metropolis, and it has sharply increased the
standards of living and leisure enjoyed by most Americans. On the basis
of this experience, it appears ressonable to expect that one of the "spill-
over" effects of rapid scientific and technical advance in so many aress
would be to generate the new types of technology which would prompt comparable
progress in education. .

Much of the discussion of technological change ir education has been
associated with the effort to organize educational . -ning in terms of
systems analysis. There is considerable evidence to sujport the contention
of the educational systems analysts that the new technology must be re-
garded as part of a total teaching situation. In the late 1950's and
early 1960's, many firms developed an interest in selling the "hardware"--
the computer services and teaching machines -~ in what was expected to
become a rapidly growing educational market. However, the "software" --
the programs fed into the machines -- were frequently lacking in edu-
cational content. School buildings or classrooms were seldom planned to
take into account the requirements of the new technology. For example,
few schools have been designed to include rooms with the cubicles provid-
ing individual access to automated “eaching cquipment. Since some of “he
majoxr elements in wvhe system were i:compatible with otiiers s the lack o

vroappresristeness in the mix of components helps to explein why the system

fell short in receiving the mass acceptance which had been anticipated.
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The systems concept, as utilized by the educationsl systems analysts,
leads to an emphasis on technique 25 the critical problem in planning to
introduce new technology into the schools. With the design of an appropriate
combination of hardware, software, teachers, and school plant, the superior
effectiveness of the computer-based instruection in achieving agreed-upon
objectives would result, it is believed, in its general acceptance in American
education.

Wwhile the retarding factors inhibiting technological p:ogress include
many of the elements pointed to by the systems analysts, this mode of
analysis tends to overlook the social context in which decisions concern-
ing the use of new technology in the classroom are arrived at. It over-
looks the role of teachers' organizations, certification requirements, the
agraded classroom method of organizing instruction, the emphasis on uniform
salary schedules for teachers, and the prevailing stereotype of what
constitutes "good teaching" as forces retarding change within education.
These institutional arrangements, and the attitudes vhich go along with
them, exist because of the persistence in the current period of responses
wvhich were relevant to the problems or the technology of an earlier generation,
and because of the hopes and fears of teachers concerning their professional
stalus. Widespread use of the new instructional systems over the next
ten or fifteen years, accordingly, will primarily reflect the degree to
which new challenges confronting education lead to changes in institutional
arrangements within education. The impact of these challenges can be
illustrated by the anticipated shifts in career opportunities, and by the
nation's greater concern with education in the central cities.

The Fducation Industry and the Construction Industry -- A Striking Parallelism

Although the effects of technological advance in the past two decades
have been highly impressive, the advances have been unevenly diffused in
the different sectors of our. society. The bulk of research and develop=-
ment is conducted by industry and, to a lesser extent, by universities
and. non-profit orgenizations. However, approximately seven-tenths of the
finances in recent years have been provided by the federal government.
About nine-tenths of the federal support for research and development in
the mid-1960's has represented expenditures related to defense, space, and
atomic energy. Other thzn these three areas, 180 lth-related research has
been the largest recipient "or federal funds. 1

The industries which hi.ve been the leading beneficiaries of this massive
federal support have been ir: the forefront of the growth Industries since
World War II. The aerospace and electronics industries are the leading
examples. Federal support for research has also been a major element in
transforming universities froi institutions largely devoted to teaching
undergraduates into "multiversities" called upon to bring their expertise

(1) U.S. Department of Health, Education, and Welfare, Trends, 196l ed., p. 118,
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to bear in expanding the frontiers of knowledge a.nd in seek:lng solutions
to a host of national problems.

Many sectors of the economy have been fur less in'volved in the "re-
search revolution" of the past twenty years than the.aerospace and
electronics industries, oxr higher education. While technical progress has
been influenced, and often substantially so, by large~scale support for
research and development, the availability of funds is seldom sufficient
to assure technological advance. The residential comstruction industry
serves to illustrate the role of resistances within an industry in re--
tarding the pace at which innovations are :mtroduced into everyday use.

There are a number of new products and processes, all technicel]y
feasible, which could increase the efficiency and reduce the cost’ of build-
ing a home. They include use of plastics and other synthet:.cs as surface
coverings, or for pipes and panels. Aluminum can be substituted for many
of the traditional bwilding materials. So far, prefabricated housing has
met with iimited success although there has been important progress in
making use of prefabricated components which are assembled on the build-
ing site,. .

-

Research and development expenditures within the residential construction
industry are relatively small. However, the institutions which affect
the industry are an even more importan’ factor tending to discourage tech-
5 nological advance. Building codes enacted into law in Americeh cities
: often rigidly specify the permissible building materials and: standards for
,, construetion. The specifications frequently reflect: the technology of an
earlier period, and, for this reason, they make it difficult to use . he
: new materials in home building. The bullding trades unions are a major
- influence in residential construction.  The-unions, in many instences, have
i regarded the innovations as threats which could reduce the work available
: and the earnings of their members and, consequently, the strength of the
‘ unions and the power of the leaders. Opposition by the building trades
unions, for example, has been a major element in retarding acceptance of
a plaster gun which would eneble a crew to double the: emount ‘of” plaster
applied in a day. , _ x

The educational system in the United States, in terms of 'its receptiveness
to technical advances, has Y1ad more in coumon with the residential con- .
struction indusiry than wita the aerospace and electronics industries. As
in the home buiiding industry, institutional barriers serve. to inhibit
innovation. Iike residential construction, spending for research and
development, while it has been increasingly significant! in the recent past,
is still low in comparison with the technologica.lly advanced 1ndustries. 3
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Barriers to Innovation Within the Fducational System

T S

Institutional barriers to chonge make up only one element, although
an important element, in the complex of factors influencing innovation
in education. Along with the resistances to change, there is also ample
evidence of receptivity to change as in the recent acceptance of the
"new math," the "new biology," and in the use of language laboratories.
The innovations linked with the computer technology or educational
television have been less successful, up to now, in securing acceptance
because their adoption, in many instances, would involve more far-reach-
ing changes in the organization of the educational system, in physical
facilities, and in existing attitudes. .

Elementary and secondary education in the United States is largely
organized around a system of graded classes. This system, imported from’
Germany in the nineteenth century, was adopted in American cities as a
workable solution to educational problems in a situation in which there
were few well-trained teachers, and large masses of students, often from
widely varying cultural and national backgrounds. The social objective
of much of the urban education in this period was to "assimilate" the
students to the majority culture -- to teach them the rudiments of the
English language or arithmetic, to inculcate allegiance to the nation Y
through courses in history and civies, and to prepare young persons to
become productive employees in what was rapidly becoming one of the world's
great industrial societies. What was originally a convenient administrative
device for achieving these purposes became, in time, a mechanism around
which teaching and learning were organized. ' ‘
The rationale of graded classes loses much of its purpose in the
computer-oriented instruction. One of the major advantages »f the new
teaching system is the greater possibility it creates for encoureging
individual students to proceed at their own pace rather than covering a
designated body of subject matter which is deemed appropriate for a class
in a particular grade and "track". 'Recent developments associated with
John Goodlad have reorganized elementary and junior high schools along an
ungrad?d pattern, again to allow each student to meke progress at his own
rate. (2) While ungraded schools are not required to make effective use of
teaching machines, they lend themselves readily to its basic advantages.
Diminishing the importance of graded classes as the framework for organizing
instruction can be expected to increase acceptance of the new educational
technology.

Similarly, the standard "egg crate" 30-students-to-a-classroam organization
in high school bears little resemblance to the classroom and class size
requirements for the audio-visual technology vhich typically is used in
conjunction with the computer-bassed instruction. Teaching and learning
by means of television can take place in large auditoriums, in study cubicles,

(2) See Finn, James D., and Ofiesh, Gebriel D., "The Emerging Technology of
Education," in Educational Implications of Technological Change, Appendix
Volume IV, Technology and the American Economy, National Commission on
Technology, Automation, and Economic Progress, 1966, p. 41.
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or in dormitories and at home. A common proposal for wtilizing this
technology is to provide large group instruction for the televised per-
formance combined with small seminar-type discussion groups and individualized

instruction. '

Educational television is inherently structured to make effective -use
of team teaching. The teams would inelude a master teacher who was responsible
for the televised performance together with other qualified teachers who
led the discussion groups and the individual instruction. The compensation
and status of the master teacher in this arrangement would very probably.
be greater than the compensation or status of his colieagues. Yet, more
than most professions, teachers have sought to safeguard thelr independence
within a bureauveratic system of organization by establishing uniform selary
schedules for teachers possessing the same level of educational attainment
with salary increments based on an objective criterion, usually length of
service, rather than on an evalustion by their superiors. The inadequate
earnings and lack of professional opportunities for fulfillment which are
encouraging teachers to join unions, and professional orgenizations to take
on collective bargaining functions, are likely to accentuate {the tendencies
toward unformity of compensation. These tendencies, once built into the
educational system, retard introduction of the team teaching which would
facilitate the adoption of such devices as educational television.

Many of the persons in the new teaching teams would be teachers' aides.
The persons responsible for the functioning of the teaching machines and
for rqutine checking with students would frequently b’e;' aides -~ persons
who would normally not be required to be college graduates or to have
- completed courses in education. The teacher would serve as a gulde and
counselor for students, a diagnostician of student needs, an evaluator and
selector of programs, a supervisor of assistants, and as a participant in
small group and individual instruction. ’

The teachers' aides have received only 1imited recognition within edu-
cation, and their use has been largely confined to clerical and custodial
duties. The major barrier to their use, according to a recent conference
on nonprofessional human service occupations, has been "professional
resistances and fears, legal barriers, and certification requiraments." (3)
Teachers' associations have sometimes suspected that presence o7 the aides
might be utilized as a basis for increasing class size, or that their use
would mitigate teacher shortages and thereby reduce the collective bargain=~
ing pressures which have led to improvements in compensation. Certification .
requirements often rigidly restrict the duties of the aides. TFor these
reasons , teachers' aides are infrequently used, poorly paid, and with little
; prospects of job stability and promotion.

"attitudes", according to Sumner Myers, "are a major factor in determin-
ing the rate of innovation." (4) Use of the teachers' aides and, more generally

(3) Iyndon, Edith F., The Subprofessional: From Concept to Careers, National
Committee on Employment of Youth, 1967, De h2, ) ;

(4) Myers, Sumner, "Attitude and Tnnovation," Science and Technology, October, 1965
p. 91.. . e ]
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of the new technology in education, often runs counter to the attitudes
underlying the concept of the teachers' role held by the general public,

by many professional organizations and school boards, and, frequently,

by teachers themselves. These attitudes center on the student~-teacher
relationship. The essentials of good teaching, it is widely believed,
consist of & close personalized relationship between students and teacher
in whiech both are engaged in a communication process. A close relation-
ship is enhanced by small classes -~ a situation which is held to facilitate
the Tormation of values and understanding, as well as to impart skills and
knowledge of facts. The impersonal machine or the nonprofessional aide
appear to represent an intrusion in this process, an intrusion which in

the case of the teaching machine substitutes & robot for the flesh and blood
teacher who, in effect, it is claimed, becomes & machine tender. The new
machines, as in educational television, also make it possible to utilize
larger classes. For the teacher and student, they substitute the computer
program or the televised presentation for the book and the printed page
which for some 400 years has been the fundamental raw material in teaching.

The concept of the good teacher as a person communicating with a graded
class of twenty or thirty students who learn fram class discussions and
from texts and library reference materials is reflected in teacher certification
requirements and in the training of teachers. While there are many certi-
Tication requiremeunts for a person plamming to teach English or biology in- ’
volving courses in the relevant subject manner, in how to teach these subjects
in the standard classroom using the established methods, or in educational 3
psychology, there are few requirements that the novice teacher be familiar 3
with the new educational technology. There are few methods courses in
colleges of education which presuppose educational television, or programmed
instruction, or use of automated information systems as the technique of
instruction. The students who conform to the prevailing certification re-
quirements or to the content in methods courses are likely to absqrb the
standard stereotypes as to what constitutes good teaching. The established
systems for educating and licensing teachers, consequently, themselves constitute
a Tormidable barrier to innovation in education.

Innovations in education are more likely to become acceptable when
they fit in with only modest changes in existing attitudes and institutional
arrangements, when the additional costs are small, and when the changes
clearly serve to further important educational and social objectives. As
the educational system changes in the next decade to provide the kind of
education which is relevant in a rapidly changing society, the probabilities
are heavily weighted in favor of widespread use of the new technology be-
cause it will, to an increasing degree, meet the criteria for its acceptance.
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Social and Economic Forces Facilitating the Use of New Technology in Education

The soeial organization of the educational system, to date, has served
to slow down the adoption of innovations such as teaching machines or edu-
cational television. Over the next ten or twenty years, however, the social
and economic challenges confronting education can be expected to bring about
far-reaching changes including widespread use of the new technology. The
impact of these changes can be $1lustrated in terms of the anticipated shifts
in the occupational structure and by our society's greater concern with
poverty and inequality. Allied with these considerations is a probable
Jdecline in the outlays required to utilize the hardware associated with
{the new technology. :

As with many technical advances in other areas, high costs in the early
stages of commercial development have discouraged introduction of the
computer-based technology in education. The predaminance of a few large
firms in manufacturing the basic equipment has tended to emphasize maintenance
of stable prices rather than keen price-cutting. More recently, new and
often smeller firms have been entering the industry, and they have been
employing price reductions, and the introduction of less elaborate equip-
ment to esteblish a foothold in the market. So, a recent report in Business
Week on the Spring, 1968, Joint Computer Conference, coamments that this
moeting "had the aura of a giant discount house, rather than the industry's
main technical meeting." ('53’r The price reductions are frequently attributable
to sizeable decreases in manufacturing costs brought about by use of integrated
circuits =~ tiny semiconductors containing many electronic circuits on a
single chip to silicon. To illustrate recent developments by a strong case,
one new machine introduced at the conference was a t+ime-sharing system that
can handle sixteen different users working at different sites on different
problems. The unit was priced at $89,500 compared to $527,000 for the cheapest,
but larger and more complex time-sharing system of one of the industry's giants.

Tt is too early to do more than speculate as ©o the pace at which
the new generation of relatively inexpensive computers, or other advances
in educational technology will be adopted by the schools. However, future
develomments such as the anticipated 100 percent increase in enrollments
in higher education in the next decade will make it necessary for colleges
and universities to seek new means for reaching far larger numbers of students
with limited faculty resources. The pressures arising from rapid growth
in enrollment can be expected to encourage large-scale utilization of edu-~
cational television. Since familiarity with the new technology will consti-
tute an important vart of the preparation for many established professions,
i.e., medicine or teaching, and since the rapidly growing professions will
frequently be those associated with recent technical advances, i.e.,
systems analysts, keeping abreast of the major developments in technology
will constitute a significant aspect of higher education. These considerations
are responsible for such current innovations as the planned Learning Resources

14

(5) Business Week, May 11, 1968, p. 108.
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Center at Northeastern University intended to provide 1,500 individual
study carrels with access to automatic teaching equipment and information
systems. Similar reasons account for the proposed nationwide educational
network, EDUNET, which would tie together computerized television facilities
and other electronically generated information from participeting universi-
ties, non-profit institutions, and government agencies.,

Much of current research in vocationally-oriented education is aimed
ot individuelizing instruction to more fully realize students' learning potentials,
and to provide greater flexibility for young persons about to enter the labor
force or to begin their higher education. The role of technology in this search
for new directions is illustrated by the research in the organic curriculum.
"The use of instruction~l television, single concept films, video tapes,
teaching machines, and simulators," according to David Bushnell and Robert
Morgan of the U.S. Office of Education, will become commonplace as the organic
curriculum and similar developments come to influence teaching in the 1970's. (6)
The computer simulation games now used in planning business or defensa strategies
would he employed to teach teenagers to think through career choices and
personal adjustment problems. The learning programs which are suited to
students with different abilities, school backgrounds, and vocational or other
interests would be stored in a computer-~based system along with students'
test scores and educational histories. On the basis of this information, the
computer would recommend a curriculum suited to the individual student.

[ 4

Guidance counselors currently spend an average of one and a half hours
a year with each student. Assisted by the computer systems, the counselors
would be freed from the task of dispensing routine information and administer-
ing routine tests to concentrate on the diagnosis of problems and to pre-
scribe individual programs. Compuier technology in this system would serve
as an aid to the counselor and teacher in much the same way that physicians
are beginning to make use of medical histories stored in computer merory
systems, and with computer diagnosis as an aid to the physician's skill in
medical diagnosis and prescription of treatments. {
The search for relevance in the central city schools in the 197G's
and 15 0's will encourage innovation in all aspects of education. The
greater receptivity to change brought about by this search is creating
an enviromment conducive to the development of new instructional media.
As part of this process, the urban schools will increasingly make use of
advences in educational technology, advances often initially introduced
outside of the regular educational system. The "talking typewriter" pro-
jects sponsored by the Office of Economic Opportunity illustrate new approaches
utilizing computer-based instruction in teaching literacy to children vwhich
are likely to influence standard classroom procedures in the coming decades.

(6) Bushnell and Morgen, op. cit., p. 115.
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Project Breskthrough in Chicago offers an example of these develbp-
ments. The pre-school children -who varticipate are bussed from housing
projects to a nursery classroom for one and a half hours daily. Each
day the children are invited to caae to the lab area and work with a
talking typewriter, either a2 computerized or a non-automated unit, The
tyvewriter is designed to utilize the vupils' sense of touch, sight, and
hearing as they explore the typewriter and it responds verbally. The
children learn to locate each letter, to put the letters together into
words , then sentences, and finally *o make up their own stories. In this
way, the participants are encouraged to develop their senses and perceptions,
+o increase their verbal skills, tc develop concept formation abilities,
and to improve their self-imegc. Teen-age girls from poverty neighborhoods
have been trained to serve as nursery teachers' aides in the program.

The talking typewriter and similar innovations illustrate experiments
wich are still very much in their infancy. These and other technical
advances are more likely to be adopted in the 1970's and 1980's than in
the 1950's vecause the socio-econcmic challenges to education cannot be
resolved without a major dilution, or disappearance, of many of the present
institutionalized resistances to change within the educational system.

With the barriers diminished, the ner educational technology can have an
important role because of its capability for enhancing our responses to
deep-seated and sometimes seemingly intractable problems. In furthering
the design of the teaching systems of the future, technology serves as a
means rather than as an end. How rapidly, and to what extent, the computer-
bazed instructional media and educational television are adopted will de-
vend on the degree to which they are successful in developing the potentials
of students as persons, and as participants in the labor force and the
larger society.
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Appendix Table 1

Fxpenditures for Tndividual Goals, 1962, and 1975
(in millions of 174 dollars)

Coal Arca Fypenditures Projected Expenditures for
in 1962 Aspiration Goals in 1975

Agriculture & 7,250 $ 9,200

Area Redevelopment 350 1,000

Consumer Expenditures 264,750 671 100

Education 21,150 85,950

Health 24,000 89,800

Housing 20,850 65,000

International Aid 54550 12,550

Manpower Retraining 100 3,050

Mational Defense 53,750 70,700 v

Natural Resources 6,050 17,100

Private Plant and Equipment 50,050 155,050

Research and Development 17,350 : 40,000

Social Welfare 39,050 . . ok ,400

Spa.ce 3,400 9,550

Transportat ion 25,950 | 76,650

Urban Development 67,700 i36 ,700

Gross Total 747,400 1,541,200

Minus Double Counting ,

and TransTer Adjustments 174,100 379 ,600

Net Cost of Goals 573,300 1,161,600

CHP 573,300 1,010,000
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Appendix Table 2

1962 and Projected 1975
(number in thousands)

Estimated Manpower Requirements for Individual Goals,

()

tional requirements for the health and education goals

these goods and services.

(that is, for achieving the standards) in 1975.

-were one goal. The estimates for employment include both the direct
the industries producing the goods and services each goal requires for its pursuit,
and the indirect employment in the industries supplying inputs to the firms producing

Prepared for the U. S. Department of Labor, Manpower Administration.

1962 Projected 1975 (b) 9, Increase,

Goa.l Arca Number Rank Number Rank 1962 to 1975
Consumer IExpenditures 42 489 1 58,649 1 384,
Health and Fducation 9,069 2 17,140 2 89
liousing 3,425 8 5,422 7 58
Internatbional Aid 500 11 812 11 60
Mntional Defense (€) 3,457 7 3,26} 9 6
Natural Resources 652 10 1,201 10 84
Private Plant

and Equipment 55586 h 11,250 3 101
Research end

Developnent (4) 2,259 9 4,295 8 90
Jocial Welfare 4,593 5 8,395 5 83
Transportation 3,961 6 5,972 6 51 ;
Urban Development 6,336 3 10,160 4 60
Source:

Leonard A. Lecht, Manpower Re_quirements for National Objectives in the 1970's.

February, 1958.

(a) This table lists only twelve goals for which it was possible to estimate
separstely the manpower requirements. Decause of & basic data problem, the occupa-

were treated as if the two
employment in

(o) Refers to the estimated manpower requirements for the "agpiration" goals

(c) Refers to employment generated in industry because of purchases of goods

and services for national defense. This includes goverrnment employment in the

in shipyards, ordnance plants, transportation, etc.

(d) Includes space research and development .
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Appendix Table k4

Fstimated Distribution of Employment for Individual Coals by
Level of Educational Attairnment in 1962 and 1975

1962 Projected 1975
Percent of Total Median Percent of Total Median
Tmployment with: Educa- %h_nglogment with: Educe-
T Years of U4 or more tional Years &L or tional i
Education Years of Attain- of edu- more Attain~ ]
or less College ment cation Years ment
Goal Area (in years) or less of (in
College years)
Consumer Expenditures 20.07% 8.6% 11.6 8.3, 1.5 12.3
Health and Education 19.2 27 .4 12.5 11.4 30.2 12,8
Housing 23.5 6.0 11.0 21.7 8.4 12.2 :
International Aid 28.9 6.9 10.6 23.3 10.6 12.1
National Defense 28.3 9.3 11.8 16.8 13.9 12 .4
Natural Resources 31.7 7.8 114 18.9 12.6 12.3
Private Plant and Equipment 29.8 8.0 1}..6 18.5 10.9 12.3
: Research and Development 22.h 18.9 12.3 13.5 21.h 12.6
Social Welfare 29.1 10.3 11.8 17 .4 15.0 12.3
E Transportation 30.2 7.3 11.h - 19.4 9.5 12,2
Urban Development 31.7 7.4 11.3 20.7 9.4 12.2
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Appendix Table 5

Tstimated Distribution ofi mployment by Specific Vocational
Preparation (SVP) Cetegory in 1275, for Individual Goals

Up to Over 3 Over 6 Over 1  Over 2 Over Average
3 Mos. months months year and yrs. and k4 years
Coal Axes and uwp and up up to2 up to years of SVP
to 6 mos. +to 1  years 4 yrs.
year :
(1) (2) (3) (4) (5) (6)
Consumer Fxpenditures 02,27  2h, 1% 15.8%  6.9% 2l .5% 6.5 1.5

Health and Zducation 16.3 190.0 3.1 16.6 361 8.6 2.1

Housing 15.9  20.0 10.6 7.8 29.0 6.7 2.3

Tnternational Aid 8.4 28.5 11.7 8.7 23.7 9.0 1.7

Tational Defense Ll 24,8 2.8 11.5 29.0 17.5 2.k
Natural Resources 17.9 20.7 10.1 7.7 32.2 11.h 2.1
Private Plant

and Equipment 13.3 27.6 5.3 11.6 28.8 13.h 2.1
Research and Develo;pment 9.8 2,0 2.0 9.0 35.5 19.3 2.7
Social Welfare 20.6  2k.0 13.2 8.5 28.0 5.7 1.6
Transportation 13 .4 26.1 7.1 11.7 33.6 8.1 1.9
Urban Development .5 24 .8 8.8 7.7 | 30.1 k1 2.1
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Appendix Table 6

Average Annual Percent Rates of Change,
delected Feonomic and Demographic Indicators,
10418-1965 and 1564-1985

el Miiiialais Ikl |

1964 - 1985

Moderate Rapid

indicators 104 8-1955 Productivity Productivity
Growth Growth

Population 1.7% 1.5% 1.5%
Total Iabor Force 1.3 1.6 1.6
Total Employment 1.2 1.7 1.6
Average Weekly Hours of Work -C.h4 -0k ~0.6
Total Manhours 0.9 1.3 1.0
CHP 3.8 4.3 b7
GNP per Manhour 2.9 3.0 3.6
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Appendi.:c Table 7

Distribution of, Fmployment by Level of
Fducational Attainmenti, 106k and Projected 1975

Percent Distribution of Employment
8 years 1-3 years It years 1-3 4 or more
'3 Total or less high school high years years
school college college

Base Year 196k

White Collar Workers 100.0 8.37% 10.9% ho.h,  16.9%  23.59
Professional, technical
and kindred workers 100.0 2.1 2.8 17.9 17.9 59,2
Blue (ollar Workers 100.0 3.8 27.1 31.7 52 1.2
Service Workers 100.0 37.6 25.3 28.9 6.8 1.k
Farmers and Iarm ILaborers 100.0 56.9 16.3 20.h h.2 2.2
Total Rmployment 100.0 ol .1 18.8 3.7 10.7 11.7

Projected Year 1975

White Collar Workers 100.0 2,7 -. .9.3 . 40,1 17.5 29 1
Professional, technical
and kindred workers 100.0 0.7 2.8 17.7 16.6 62.2 L
Blue Coller Workers 100.0  25.3 25.9 %1.1 6.k 1.3 ]
Service Workers 100.0 oL .9 26,32 38.2 9.2 1.5
Farmers and Farm Iaborers 100.0 48,8 .7 30.1 h.1 2.3

Total Employment 100.0 15.7 17.5 29.8 12.1 .9
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Appendix Table 8

Advisory Panel for The Implications of Social and Econonmic

ducational Policy in the Vext Two Decades-A Pilot Study

ST A L Y s e 2

William Amos

Director, Division of
Counseling and Testing
U.S. Employment Service

Trwin H. Billick
seience Policy Research Center
Library of Congress

John Caffrey
American Council of Eduvecation

Professor Robert D'Arista
Department of Art
American University

David Darland
National Education Agsociation
Antioch-Putney Project

Rt. Rev. Msgr. Eugene Kevane
Dean, School of Education
Catholic University

Professor Sar Levitan

Center for Manpower Policy Study

George Washington University

Professor James McClellan
College of Education
Temple University

J. Lloyd Trump

Sumner Myers
Tnstitute of Public Administration

Professor Leon Ovsiew
Assistant Dean for Research
College of Education

Temple University

Professor David Rogers
Center for Urban Education
New York University

Seymour Rubenfeld
Clinical Psychologist

Harvey Segal
Economics Editor
The Washington Post

Sidney Sonenblum
Director, Center for

" .Feonomic Projections

National Planning Association

‘James A. Suffridge

President, Retail Clerks
International Association

Professor Robert E. Taylor
center for Vocational and
Technical Education

Ohio State University

Associate Secretary
Nationsl Association of Secondary
School Principals




Appendix Table 9

TInvolvement and Consultation

The interdisciplinary and interagency nature of educational policy
resoerch was recognized throuh numerous consultations with representatives
of professional associations, treining facilities, Federal agencies, private
asencies and other research facilitics. The primary purpose of these contacts
was to identify activities and experiences that were appropriate to the problems
being studied by NPA.

The following contacts were of great help in the pilot study:

Professional Associations

American Vocational Association - Lowell Burkett, Executive Director
Mary Ellis, Director of Iield Services and Program Development
Participant in lational Convention, Cleveland

Wational Vocational Guidance Association - Henry Borow, President

Adult Tducation Association of the U.S. - Hugh S. Pyle

American Association of Junior Colleges - William Shannon, Assistant Director
Jane Matson, Director of Counseling and Pupil Persomnel Services
Lewis R. Fibel - Vocational and Technical Tducation Project Director
Dorothy Knoell - Specieal Manpower Project Director

Urban League - Sterling Tucker, Executive Director

National Education Association
staff of Project on Tnstruction
David Darland, Editor, TEPS Journal
James Perin, Research Personnel

Training Institutions

Office of Economic Opportunities = Job Corps
Benette Washington, Director of Women's Job Corps
Dr. Will Darnell, Director, Research Division

National Association of Business Schools
Richard Fulton, Executive Director

National Home Study Council
Richard Fowler, Assistant Executive Director

S aa i e hundd oot O e Yodie £ bt tto 2

Nutional Association of Trade and Technical Schools
g | | William A. Goddard, Executive Director
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Apprndix Table 9
(continued)

i'ederal City College
Robert Calvert, Dean, Pupil Personnel Services

Other Research Agencies

gtanford Resesrch Tnstitute - Charlton Price

3 Vestern Behavioral Sciences Institute = Richard Farson

§ Northwest Regional Laboratories - William Werd

ARG VR

Private Agencies

TBM - Martin Gerra, Phillip Lever, Charles Meadow

American Telephone and Telegraph - Charles Sherrad

TRETTAR T AT T T T SR T e, TV T T

Responsive Envirorments Corporation - Milton 8. Katz ,

Vational Committee for the Support of Public Schools - Iris Garfield

Government Agencices

5 NASA - Harry Haraseyko

Off'ice of Education - Division of Vocational Education
Fdward Rumpf, Assistant Director :
Melvin Barlow, Chairman, National Evaluation Panel and Head,
Department of Vocational Fducation, University of California

Manpower Administration, U.S. Department of Ilabor
Howard Rosen, Director, Office of Manpower Research
Joseph Epstein, Chiel, Economic Development and Menpower Resources
Croup, Office of Manpower Research

U. S. Imployment Services
| Earl Klein, Assistant Director, Imployment Service
William Amos, Director, Counseling and Test Development
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