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PREFACE

This volume is the fourth of six appendix volumes to Technology and the American Ecotomy,
the report of the National Commission on Technology, Automation, and Economic Progress, The
full series of appendix volumes is as follows:

I. The Outlook for Technological Change and Employment
II. The Employment Impact of Technological Change

III. Adjusting to Change
IV. Educational Implications of Technological Change
V. Applying Technology to Unmet Needs

VI. Statements Relating to the Impact of Technological Change
This volume consists of three studies dealing with the educational implications of technological

change, prepared by independent experts at the request of the Commission.
Bushnell, De Mille, and Purl in one paper and Finn and Ofiesh in another explore the many

promising experimental developments uneerway to use computers and other new technologies in the
education process. Then the College of Education at the University of Iowa, with assistance of
education experts from other universities, undertakes an extensive analysis of the numerous implica-
tions of technological change for education policy.

Additional studies prepared for the Commission are contakaed in Appendix Volumes I, II, III,
and V. Appendix Volume VI contains a group of statements by various interested organizations and
individuals in response to a request from the Commission for their views on the impact of technological
change.

Though the Commissbn does not necessarily endorse the information and views of these docu.
ments, it considers them of sufficient value to have directed their publication.

This volume was edited and prepared for publication by Judith Huxley.

GARTH L. MANOUM,
Executive Secretary.
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FOREWORD

The survey reported here represents the fruits of some 35 current research and development

programs which apply computer technology to educational problems. Even with a cursory scanning

of this report, it will become readily apparent that the majority of the applications discussed are

directly related to instructional processes.. It is the general thesis of this report that while it is

true that the major use of the computer in education today is for administrative and logistical con-

trol purposes, the future potential of eectronic information processing seems to lie in its applications

to instructional activities.
The goal of education for all Americans, the challenging reality of individual differences, an

exploding curriculum, and pressures of time and numbers make the use of modern information

processing technology essential. Information problems are woven through the whole fabric of edu-

cational processes, but most particularly in the area of instructor-learner interaction. The computer

may help to bring the study of this interaction process within manageable bounds. The day ia not

too far off when good teaching will become a science as well as an art.
IV-3
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RECOMMENDATIONS

The recommendations set forth below are summarized from the body of the report. With the
application of computer technology to the improvement of human learning problems, a means of
applying the power of the computer to the solution of the problems of automation has been brought to
contemporary society.

1. Because school dropouts have been failed by traditional educational practices, new learning
applying the power of the computer to the solution of the problems of automation has been brought to
enviromnents must be developed providing frequent opportunities for success, active and indiyidual-
ized curriculum programs with immediate relevancc to the life of. the student, and increased peer
group interaction. Gaming techniques offer many of the combinations essential to reaching the dis-
advantaged student. A major effort for the research, development, and application of game materials
is recommended.

2. Few, if any, texts or instructional materials which are commercially available can boast hard
data based on objective evaluation. Methodology is sorely needed for the determination of the
efficacy of material for various populations of students or for establishing empirical data on the
relative effectiveness and efficiency of comparable texts. School district support should be given to
projects seeking to originate, test, and repetitively modify pilot instructional packages (including
multimedia resources) that permit many approaches to the explication of subject matter and that
apply various strategies to the learning task ; e.g., inductive versus deductive, and verbal versus
pictorial.

3. Recognizing the power of the computer for massive data collection, controlled observation, and
analysis, feasibility studies are needed for exploring various means of utilizing computer-monitored
instructional systemsi.e., those systems designed to learn about students as they are being taught.
By collecting data on what has been learned, researchers have a means for controlling and assessing
student-teacher interactions and thereby for establishing a science of instruction.

4. In a modern educational system, one integrated information center could serve the needs of
the student, teacher, counselor, and administrator. Massive support should be extended to projects
proposing to link school districts and universities to the major catalogs of the Nation and to the
information centers of the community and region.

5. Support must be given to projects seeking to apply automated data processing programs to
the development of flexible scheduling routines, counseling programs, and advanced planning
slmulators.

6. Funds should be allocated to pilot projects seeking to apply time-shared input and output
stations for meeting both administrative and student information needs. By utilizing this network
of remote inquiry stations, all parties can have essentially simultaneous access to the retrieval and
computational powers of the computer center for problem solving, storing, and retrieving information.

7. Studies should be supported which propose to recommend basic mi Imal data items for infor-
mation processing at various levels of education (local, regional, State, and Federal) :tor the purpose
of standardizing terminology and formats, thereby insuring intersystem compatibility.

8. If on-line, time-shared computer applications are ever to become a normal part of the operat-
ing school, the cost per student must be greatly reduced. Iow-cost applications and hardware need
development. To achieve this, industry must see education as a major market of the future.

9. Many researchers still cling to the formal hypothesis testing approach to educational research,
even though it has been repeatedly demonstrated that it is a limited one for gaining meaningful
insights into the dynamics of education. Effective teaching materials, for example, are not pro-
duced by hypothesis testing experiments. Behavioral engineering based upon repetitive cycles of
testing and modification seems to hold greater promise tor producing appropriately tailored instruc-
tional materials. It is recommended, then, that other attacks on educational problems lie developed
in contrast to the formal hypothesis testing methodolgy used so traditionally by educational
researchers.

10. Computer aids to the author of instructional materials can be found in much of the work
related to computer-assisted instruction. Large numbers of such research programs should be sup-
ported in a massive effort to fill the educational materials gap. This gap is particadarly critical in
the area of instructional items appropriate for individualized study.

IV-7
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11. More frequent dialogues between computer technologists and educational practitioners should
be encouraged. Conferences and an information exchange on automated technology should be
sapported by Federal and private funding agencies.

12. Better theories of counseling and instruction, curriculum development and revision, and
school organization may result through the programs of research on human cognitive processes.
Continued support should be maintained for efforts that seek to emulate man's own capabaities
through the design of problem solving, learning, and pattern recognition machines. It is not incon-
ceivable that some day a physiological theory of learning will be proposed that may lead to the
breaking of the input code and the direct input of factual information into human memory. i
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The Application of Computer Technology to the
Improvement of Instruction and Learning

Computer-Based Educational Systems
Six Major Innovations From Instructional

Research

A. decade ago, a survey oi computer applica-
tions to curriculum research and applied instruc-
tional programs would have produced very little
of importance. Today, the online use of the com-
puter in mathematics and science subjects is bur-
geoning at all levels of education: Elementary,
secondary, and college-university. Perhaps more
significantly, and in evidence only within the past
5 years, digital and analog computers have be-
come important tools for educational research
and development. The computer has facilitated
new developments in the following six areas :

I. Simulating learning environments for instruc-
tional purposes and for the improvement of educa-
tional administration ;

2. Automating information and data retrieval
sources;

3. Assisting in the preparation and evaluation of
instructional materials;

4. Integrating instructional media (film, tape, TV
display, and text) for both group and individual
instruction;

5. Facilitating the design and study of automated
instructional devices; and

0. Decentralizing the educational system by bring-
ing remote educational resources into the home, study
carrel, and community library.

What has become the instrument of research
today will become a practical instrument for ap-
plied programs tomorrow. This will come to pass
only if hardware costs and the development of
commercially viable time-shared systems become
a reality. Time sharing is a fairly recent devel-
opment in computer programing which enables
many individuals to have simultaneous access to

a single computer. Less than 6 years ago, if multi-
ple student stations were to be linked into a com-
puter system, it would have cost researchers more
than the purchase price of the computer to engi-
neer a multiplexer to tie in these stations. Wlaile
today these costs run under $10 per student hour
for 12 students interacting simultaneously, in 3 to
5 years hundreds of students will study for less
than $1 per student hour at teaching stations.
The same computer center handling many stu-
dents can, of course, be servicing the information
requests of faculty, administration, or board mem-
bers, and can be working on class scheduling,
payroll, and logistical control problems.

The above cost figures assume that only the
usual outlay of funds is necessary to acquire the
instructional material to store in the computer.
However, it is unfortunately true that few mate-
rials for any appreciable segment of courses of
instruction are available from commercial sources.
What programed instructional materials exist are
not adequate for a totally individualized, self-
directed course of study. This materials gap
needs desperately to be filled. In planning the in-
stallation of a computer system, the leadtime and
cost of preparing and adapting instructional ma-
terial for computer-assisted instruction must be
given careful consideration. Once the initial in-
vestment has been made, however, remote inquiry
stations can be used as economical teaching assist-
ants. Furthermore, the pinball effects and the
opportunities for exploring subject matter which
would be impossible to explore without a digital
computer system make these applications essential
to educational systems planned for the future.

Because general purpose languages now permit
intercomputer compatibility, many schools which
have computer facilities could benefit almost im-
mediately from the research and development pro-
grams working with computer systems entirely
different from those now applied to local school
district problems.

1V-9



Simulation: A New Tool for Education

Introduction

Simulation is sometimes defined as a replication
or abstraction of reality. Trainino a young ex-
ecutive through business gaining techniques and
mathematically modeling the queueing charac-
teristics of customers in an airline ticket office are
both examples of simulation. The complexity of
the simulation can be identified along a continuum
from a high-fidelity replication of reality (the
Link Flight Trainer) to a complete abstraction of
it (mathematical equations representing business
operations). The purposes in simulating may be
(1) to effect the analysis of an ongoing situation
and aid in decisionmaking; (2) to facilitate the
development and evaluation of a new design or sys-
tem or ora°anization; and. (3) to train students in
new and old skills. These three functions of re-
search, development, and training can be carried
on independently or concurrently.

Teaching and Training

Computers imitate by symbolically representing
real events. For example, radar operators have
been trained in simulated radar centers with no
antennas, a computer supplying the input to the
instruments. oixth grade histOry students have
been taught by a computer which presented the
student with information, related to the economic
outcome of decisions made when each student was
playing the role of king of an ancient city-state.
The student was told riow much grain had been
planted, how many mouths there were to feed, and
what the result would be of keeping some propor-
tion of the grain for seed. The student makes his
decisions regarding.; his food productionoften
with disastrous results. And finally, school admin-
istrators have been trained by computers that pre-
sented them with imaginary (th.ough realistic)
school problems and asked them to solve daily
problems of scheduling, budget, allocation of space,
modification of curriculum, or public relations.

Computer simulation of any system (that is, any
ongoing complex of events) has important advan-
tages over observation of the natural events them-
serves. Time may be speeded up or slowed down.
In comparison with traditional instruction,
through lectures and textbooks, simulation offers a
sense of immediacy to the learning task and may
be considerably more realisticthereby challeng-
ino the student to participate more actively. The
stnent may learn to deal with systems far more
complex than any he could learn to describe ac-
curately in the same length of time.

Iv-jo

It would seem that anything that can be learned
can be simulated (to some degree, with greater or
lesser success). As we learn more about how to
use computers, possibilities for realistic and varied
simulations increase.

As a way of teaching, simulation bears an inti-
mate relation to programed instruction. Much
has been written about the advantages of pro-
gramed instruction. These advantaffes include in-
tensification of students' attention teo the learning
task, greater responsiveness to individual needs of
students, and freeing the teacher from routines
that do not fully use her capacities. Programed
instruction is compatible with such new pedagogi-
cal ideas as the continuous prooTess and the un-
graded school. Whatever may11 said in favor of
programed instructional materials may be magni-
fied by the addition of computer simulation. This
methodology is a way of turning programed in-
struction into an artificial environment much
richer in information and much more stimulating
to the student's desire to participate and learn
than any learning situation previously possible.

There would seem to be no inherent obstacles to
the application of computer-simulation instruc-
tion to any ago group from preschool to senior
citizen, or to any socioeconomic group from the
Harvard business graduate student to the Job
Corps trainee.

Games for the Instruction of f he Disadvantaged
Student (or Why Athletics Are an Unquali-
fied Success in Secondary Schools)

New possibilities for rescuing intellectually and
socially underdeveloped persons are evident in
artificial instructional environments. The greatest
problem is motivation; these nonstudents do not
see the immediate relevance of public school edu-
cation to the lives they expect to lead. They do not
know how to relate to teachers, whom they see as
judges who will inevitably "put them down."
They seek approval not from adults but from their
peers, which means, in many cases from a particu-
lar subculture with values largely incompatible
with success in the larger social and economic
world.

Nevertheless, these young people have motives.
They like the approval of their peers; they like to
compete in situations where they can win; they
like to succeed. They like to talk about and par-
ticipate in things that seem relevant to their own
lives. They like to be in a situation where disci-
pline does not seem to come from outside or from
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older authorit ies, or from members of social groups
of whom they are suspicious. They like to do what
they like to do and not what somebody else wants
them to do. In truth, most students, urban or
suburban, have similar motives. The problem
would seem to be to set up a learning; situation in
which these motives can be gratified for disad-
vantaged students to the same degree that they are
0-raffled for a national merit scholar. We should
not be surprised that the situations would have to
be quite different for the two.

A particular kind of simulation, usually re-
ferred to as a "game," promises to go a long way
in solving this problem.

In a computer game, the student is presented
with infoimation about some siLuation and asked
to make decisions. His decisions aro fed back into
the system and result in a new set of facts, the
consequences of his good or bad decisions, about
which he must then make new decisions. Certain
random natural events can be made to operate in
the environment, causing the game player to con-
sider a variety of factors in his decisionmaking.

In connection with disadvantaged students,
games offer the following benefits:

1. They can be made wholly relevant to the lives
of the students as the students see their own lives.

2. They can include competition among teams or be-
tween individual player and computer to any desired
degree, a condition that tends to increase interest
to the point of enthu3iasm.

3. They are stue,ent centered and do not involve
direction by an wathority figure who might be re-
sented. Direction comes from the computer which
is an impersonal riachine.

4. The teacher: acts as an ally of the student, help-
ing him to play the game so as to have the best
chance of winuing, just as a football coach is pri-
marily a helper and only secondarily an instruc-
tor. Thus, old negative patterns of pupil-teacher
interaction may be avoided.

5. Approval is largely or wholly from teammates
who are peers.

6. Cooperation is necessary in team play and is a
natural consequence of the desire to win. Discipline
does not need to be enforced from outside in such
a situation. Discipline is learned by having to play
by the rules.

7. Appropriate, real rewards, such as money, may
be given for success in playing. Some authorities
have advocated paying students for learning. In a
computer game, determination of how much to pay
each student would seem quite fair and objective to
the student.

8. The games may take up almost any problem area
from those with strictly intellectual of mechanical
content to those involving interpersonal relations.
One called the family game, developed at Johns Hop-
kins University, has a great deal in common with

family counseling and could have a therapeutic effect
on students whose family relationships are disturbed
to some degree, as indeed many may be expected to
be.

9. A great deal of factual knowledge can be learned
while playing the game, as well as from the require-
went to marshal one's facts before entering the fray.

In the career gamer also developed in the depart-
ment of social relations at Johns Hopkins Urn-
versityr teams of girls are given information about
a fictitious but realistic girl of 174 The players
must decidg what her life goals shall be, indicating
the relative importance to her of marriage, chil-
dren, an occupation, personal development, and
the family standard of living. They then must
decide about specific opportunities to fulfill these
goals : When and, whom to marry, how soon to have
a child, how many children, whether to get a job,
what kind of job to try for, whether to get addi-
tional education, and so on. In making these de-
cisions, the players get help from various re-
sources, ranging from a table showing how much
time certain activities take to extensive informa-
tion. about training requirements, competition, and
recompense for various occupations.

After each set of decisions, the pkyers get back
results indicating how well the woman is doing at
achieving her goals and introducing certain events
(whose occurrence is based on statistical tables),
such as the birth of a child or success or failure at
getting a certain job. A game may include 10
decision periods which take the woman to age 50.

Simulation in Training School Administ7:ators

At a very much higher level of ability and edu-
cational achievement, computer gaming may be
used to train school administrators, tis indeed it
may be used to train any high-level decisionmaker.
A famous example of such high-level training is
the Carnegie Institute management game. Simu-
lation studies for training and evaluating educa-
tional administrators have been carried out under
the sponsorship of the University Council for Edu-
cational Administration. Several universities
have used films, filmstrips, tapes, and_printed ma-
terials developed by Drs. Hemphill, Griffiths, and
Frederickson for simulating situational tests for
researching certain patterns of school administra-
tive behavior. These training tools are not yet
computerized. However, by using inbasket tech-
niques, increasing amounts of stress are applied to
administrators operating in the simulated environ-
ment. Those who experienced the simulated situ-
ations felt the simulated materials held promise
for evaluating and selecting new school adminis-
trators.

Richard Wynn, of the University of Pittsburgh,
describes a remarkable change that took place in
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the preparation of school administrators over the
last 4-year period. Into a field of training con-
sidered by some authorities to be stagnating7 the
year 1959 saw the introduction of the first simu-
lated school system. Four years later, 212 o'.tt of
289 graduate institutions queried about their su-
permtendent training programs spontaneously
mentioned simulation as a relevant method, and at
least 65 universities have used simulated materials
(in precomputer applications) for training school
administrators.

School simulation, which may range from the
simulation of individual students to the simulation
of whole school districts or, indeed, the total educa-
tional facilities of the United States, offers special
advantages to experienced professional people in
updating their theoretical and practical back-
grounds. (There is some reluctance on the part
of busy administrators whose jobs provide well-
deserved i resti.ge to assume the role of tl te student
and submi to 4retreading.") Management or ad-
ministratim games, particularly when mediated by
computers, represent a productive application of
advanced technology well worth the adininistra-
tor's time.

Some new and interesting techniques have been
developed recently for the trainina and selection
of new teachers and administratiors. Dr. Bert
Kersh at the Center for Teaching Research of the
Oregon State System of Higher Education has
reported on a classroom simulation for training
student teachers. The student teacher is seated at
a desk facing a large rear-projection screen upon
which a life-size imacre is prorcted. Short film
clips present a varietY of classroom situations to
which the student may react. On the basis of the
"acting out" of the student teacher to the filmed
stimurus situation, the supervisor of training will
select from three projectors a sequence of film
which may (1) show the classroom disintegrating
as the result of lack of forceful direction on the
part of the student teacher; (2) have the students
going to their seats but erupting in new problems
if the teacher is not vigilant; or (3) restilt in an
effectively managed classroom if the teacher
trainee performs adequately. The limitation of
this method is determined, of course, by the variety
of feedback films that are available for matching
the responses of the student teacher. However, a
computer-sequenced bank of film cartridges
would improve the realism and appropriateness of
feedback.

For training or teaching purposes, simulation
has the advantage of demonstrating to the deci-
sionmaker or the trainees the advantages and
shortcomings of different procedures for meeting
objectives. In the simulated environment, the
learner can have immediate knowledge of the
effect of his actions taken in response to problem
situation& This knowledge of results is madepos-

sible through rapid data processing by a computer
or the judgments of skilled observers. Training
in the simulated system environment also prevents
a piecemeal approach to the understanding of sys-
tems operations, since the training takes place in
a total system sufficiently complex to evoke the
kinds of problems characteristically encountered
in real system operations. Learning can be made
more effortless at early stages by eliminating ir-
relevant cues in the environment. Immediate
feedback for the trainee, when he responds to criti-
cal cues, helps him to associate cues, responses, and
results.

Simulation as an Aid in the Operation of
School Systems

It is but a short step from the training of admin-
istrators to the use of simulation for the actual
operation of school systems.

There is no inherent limit on the amount of
factual, valid information about the real world
which may be fed into a simulation other than the
absence of such factual data. The simulation
which begins as a training exercise may grow into
an analysis of an actual school system and,
through repetitive cycling and correction, may
come to serve as an accurate predictor of events
in the real system.

This highly valid simulation may be used in two
ways: To aid in operatina the system as it is, or
to try out modifications ofthe system in simulated
form before having to make real policy and fiscal
changes. Operation, modification, and scientific
study of school systems (or ,(rovernment or man-
agement or military systems, for that matter) may
be seen potentially to coexist, the lines between
them becoming harder to draw.

Besides doing clerical chores in a rapid and er-
rorless manner, computers may provide pictures
of new roles for school personnel, modified inter-
actions between teacher and pupil or pupil and
pupil, new ways to use school data, better ways to
use existing or new space, or characteristics of
graduating students (age, h.omogeneity, degree of
achievement, quality of achievement) following
modifications of the system. A computer can tell
an administrator whether he should buy his own
buses or contract for transportation, so as to be in
the best position 5 years later.

In the area of administrative decisionmakhig,
the application of heuristic or Bayesian procedures
in support of the decisionmaking functions of the
supermtendent or school principal should find
ready acceptance among educational administra-
tors. Models could be used in the determination
of short- and lon,ff-term objectives. Choices could
be made in the selection of various alternative cri-
teria for approaching the issuance of bonds or the
planning of a building program. By storing the
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subjective biases of school board members or other
tlecisionmakers in the community in a data bank,
tho superintendent could call upon these biases to
set a strategy for floating a bond issue or making
other relevant decisions. Alternative choices
could be based upon a data bank of standardized
information, or if hard data are not available,
upon simulation procedures.

IV-13

Predicting manpower availability by utilizing a
skills bank of human capital would enable the ad-
ministrator to plan for expanding programs. If
qualified personnel were not available, or not
likely to be available when new courses are intro-
duced, the administrator could develop or support
training programs to retread older teachers or
prepare new teachers to fill these roles.

;



The Information Utility or Central Data Bank

An Integrated Data Bank Serving the Needs of
the Educator and the Learner

Several research centers are exploring the feasi-
bility of establishing a central data bank or "in-
formation utility," as it has been called by some,
for servicing all the various needs of subsystems
within the educaLional institution. In an educa-
tional system, one integrated data center. might
serve the needs of the administrator, teacher,
counselor, curriculum developer, and student.
For instance, in an automated classroom such tis
at the Center :1:or Instructional Communications,
Syracuse Unh ersity, students carrying on inde-
pendent study with programed materials leave a
detailed record of their learning experience by
making multiple-choice answers to frequent diag-
nostic questions on materials displayed in teaching
machines. These records are stored in a central
computer facility on magnetic tape. The infor-
mation thus stored is of interest to the counselor,
for it reveals each student's up-to-the-minute
learning problems. The curriculum developer has
summary data covering the learning experiences
of students for specific curriculum evaluation and
modified ion. Teachers have an up-to-the-minute
account of each student's level of understanding of
the subject matter and the extent of his progress.
The school librarian can update the student's in-
formation-need profile and guide the teacher in
selecting special materials intended to resolve
some of the student's learning needs. Rate of
progress of the individual learner is of interest
to the administrator who may need to monitor
and schedule individual study programs in the
individualized, nongraded school system environ-
ment that the laboratory represents.

Applied Research Programs Utilizing the Data
Bank

Project "Talent," as administered by the offices
of the American Institute of Researdh and sup-
ported under grants from the U.S. Office of Edu-
cation, is the first major effort to establish a data
bank in the field of education. While this file
of data was originally conceived for research uses,
it provides an inventory of student abilities and
achievements that could help, for example, in the
empirical validation of instructional programs.
As now projected in the long-range plans for the
program, the data bank will be used to aid educa-
tors and researchers set standards for educational
and psychological measurement, helping to deter-
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mine the inkial state and/or aptitude of the stu-
dent as the learner enters the instructional pro-
gram, and to establish measures for better predic-
tion of success through learning. For these pur-
poses, a continuing record of more than 440,000
students will be maintained on intgnetic tape for
a 20-year period.

The Bureau of Data Processing within the Chi-
cago Public Schools maintains a "Total Informa-
tion Service" which feeds data into six areas : (1)
Budget and finance; (2) persrminel and payroll ;
(3) materials; (4) student accounting and sched-
uling; (5) research; and (6) computer education.
It is this last development that will support the
teacher in the classroom through online data, dis-
plays. Tapping the central information file, in-
-strulors have at their fingertips most of the rele-
vant information on. their students held in the
cumulative record file. Because data are so con-
veniently available, it is eqected that teachers in
the Chicago City schools will make productive use
of them to acquire a more up-to-date understand-
ing of their students' day-to-day learning needs
and cyclical patterns in learning performance.

SoMe Extrapolations From Information Re-
trieval Research

The potential range of applications of a central
information utility extends well beyond those
already mentioned. Through the use of remote
consoles; it includes decentralized instructional sys-
tems for the home (see the description of the Co-
lumbia City Project). Joint utilization of iden-
tical data files is possible for research, administra-
tive planning, and student self-instruction, as well
as for faculty purposes. Even library and lan-
guage-lab services can become part of the informa-
tion utility. Decentralized networks of listening
posts for musical and stenographic training are
then made feasible. It is not mere speculation to
anticipate the day when information acquired
duringthe operation of the central information
processing service feeds directly into decision
mechanisms that regulate the scheduling and in-
structional programs of the educational institution.

Extrapolating from the present trends in infor-
mation retrieval (I.R.), it is possible to envision
some of the characteristics of advanced educational
systems in the 1970's. Describing futuristic school
systems in this manner will serve to point up on-
going research and developments in the LR. field.

The specialized information center for local
school systems will be linked by data transmission



COMPUTER TECHNOLOGY

lines to regional information centers. These cen-
ters translate and select items of information for
automatic indexing, abstracting, and coding into
magnetic tape files for subsequent feeding to re-
mote school systems. These central archives will
gather in formation from high-utility sources, such
as reports of experimental and test results, tech-
nical publications, patents, doctoral dissertations,
and Goveriunent reports. A rclives will employ
subject matter specialists for locating and weigh-
ing, tins importance of incoming documental ma-
terials in specific subject areas. These specialists
monitor the input to the computer-based I.R. sys-
tems which are optically scanning the contents of
the documents selected and converting them to
tape, Once converted, the material is translated,
abstracted, indexed, and coded for efficient re-
trieval. Files are constantly updated and purged,
with the most significant information in a particu-
lar field kept immediately accessible. It should not
be forgotten that purging these files is as important
as the input to them.

Such information centers will prove efficient and
economical by preventing costly duplication in
processing of information and purchase of hard-
ware at each and every school system. They will
put the major catalogs of the world at the com-
mand of the local school library. In addit:on, they
will supply information of interest to the school
superintendent and local administration, such as
data on economic and population trends, and pre-
dictions on the outcome of projected bond issues
(pc:haps based on past votino. behavior of prop-b
erty owners in local school districts).

The evidence for these projections lies in the
current trend toward such information centers
as the Scientific and Technical Information Fa-
cility dealing exclusively in the space and aero-
nautical sciences. Regional technical report cen-
ters in 12 universities across the country have been
designated to process, annotate, and convert to ma-
chine-readable form all of the research reports'
sponsored through government contracts. Lan-
guage translations are now capable of being per-
formed by machine. The I.R. systems established
by the National Science Foundation and the
Atomic Energy Commission have been disseminat-
ing translations of Russian research papers for
the past few years. Considerable material from
these and other information retrieval centers, such
as at Western Reserve University, is already on
magnetic tape and could become available to re-
gional information centers.

Such organizations as Bell Telephone, Western
Union, Raytheon-Standard Register, and Tele-
type e;cperimenting with equipment that will
result in computers exchanging memories at great
speeds and doing so at relatively little expense.

Weighing procedures for improving the quality
of the input to the information center and for
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purging redundant information from the I.R. files
can be seen in the work of Garfield, working with
citation indexing methods which build bibliog-
raphies and retrieve papers cited in key articles
on given subjects; of Hayes, conducting research
on self-organizing files which arrange materials in
terms of frequency of -Ise; and of Kellogg, work-
ing on fact retrieval where duplicate data can be
purged or old facts can be eliminated when new
data are available, thus pining a considerable in-
crease in the machine's storage capacities.

The school or university of the 1970's will have
a dynamic system of information retrieval serving
the entire school system. Instead of a passive
cumulative record file and libraries waitmg for
customer requests, the I.R. system of the future
school will direct information to a person "who
has not yet asked a quesiion but does have a need
for the answer." As an example, the dynamic I.R.
system would index the content of a new docu-
ment and mathematically select customers whose
interest or information-need profiles indicate that
the content would be of some relevance to them.
Automatic dissemination would then result.
Feedback from the customer, i.e., the student or
educator, would continually update the store of
profiles of potential users. Student-learning per-
formance would also cause changes in these 13ro-
files, for as students progress through new subject
material, both information needs and interests
would evolve.

The use of the school's information utility, as de-
scribed above, by both the educated and the edu-
cator, allows some predictions for information sys-
tems application of stored information:

a. The etudent

Computer-based independent study cubicles will
line the halls of the advanced school system in the
early 1970's. These study areas will combine in-
formation retrieval and automated teaching equip-
ment to give the individual student aid in compil-
ing bibliographies and recovering facts for the
preparation of essays, and assistance in reading
text material by supplying outlines or arranging

,content in graded levels of difficulty. For learn-
ing purposes, the I.R. teaching machine would ar-
range graded sequences of computer-constructed
instructional items and occasionally would seed in
a diagnose. :,est to test the student's understand-
ing. Us, teaching machine system would have
the pote ,,. ial for handling individual student dif-
ferences in learning rate, background, and apti-
tude. Sequences of educational material would
be retrieved and organized on the basis of the
student's response to the diagnostic questions as he
is learning and on his specific learning abilities
and aptitudes.

79
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Recog,nizing that most students come to their
studies in different states of ignorance, the I.R.
teaching machine would help a student redefine his
area of concern. The studen;; might write a short
essay detailing what he thinks is descriptive of
the information he wants. The essay would tben
be handled in. the fashion of an automated ab-
stract and the words selected from the essay would
be compared with words similarly selected from
the documents or facts stored. The teaching Ma-
chine would encoura,ge the student to explore new
but related areas of lmowledge, to browse through
updated information, and to search for alternate
solutions to problems.

3. The teacher, researcher, ma couftwelor

The same equipment used by the student for
self-instruction can be utilized by the teacher for
research purposes or for updating himself in sub-
ject matter. Rapid changes in academic subjects
can cause considerable information lag in the re-
source books used by teachers. The computer-
based I.R. system will help the teacher in assem-
bling programed instructional material and serve
as a source of current information and necessary
data for upgrading an outdated curriculum.

For classroom management purposes, the teach-
er will have displayed, in thA classroom, certain
diagnostic information in an interpreted lorm to
help him individualize his instruction. To deal
with early-in-the-semester classroom grouping
problems, the teacher can retrieve student infor-
mation with suggested groupings of gtudents
along many different dimensions.

The counselor in this advanced school system
will use I.R. storage and retrieval capabilities for
doing a more efficient job of counseling. Using
I.R. files for counseling purposes involves the stor-
age of all student personnel records on magnetic
tape. If these records Mel ade aptitude test scores,
family background information, or student's past
(made record as well as hi current record of prog.
ress, the counselor will ha'ie at his disposal all the
appropriate information. he needs. As the stored
information is continually updated by the daily
progress of each student through the course ma-
terial, the counselor will have the capthility of
monitoring the progress of any, one studeat and of
applying preventive measures before a student has
developed, a serious educational problem.

e/searchers at Stanford University and Car-
negie Institute of Technology are exploring the
advantages of simulating a counselor's or teacher'a
diagnostic behavior for purposes of guiding the
student through his educational program. By
automated interview programs, students review
their progress and are helped to plan a schedule of
high school courses.

A student tracking system that follows student
progress and provides displays to students, teach-
ers, and counselors when the student's performance
falls below expected levels will be integrated, into
c. total system. The system will be further en-
larged to include numerous other functions, such
as diagnostic interviewing and testing, computer-
assisted instruction, and real-time, flexible schedul-
ing and control programs that solve scheduling
problems on a continuous basis.



The Automated Production and Evaluation of Educational Materials

Tailoring Instructional Materials by Closing
the Feedback Loop Between Student,
Teach er, and Textbook Writer

i
A behavioral engineering aRroach to improv-

ing nstructional materials has men the object of
extensive rascarch conducted over the past 2 years
at the System Development Corp., and more re-
cently by the Brooks Foundation within the Phila-
delphia school district,. Partially supported by the
U.S. Office of Education, researchiers have been
using a teclmique of individual tutoring, to modify
and revise instructional materials, including stand-
ard textbooks, programed instructional sequences,
film and filmstrips, flannel board cutouts, and the
like. Significantly improved learning for urban-
area students has resulted when work is completed
with these modified instructional packages. This
improvement has been remarkably evident among
students with substandard verbal backgrounds or
among learners primarily of a visual orientation.

The method of approach, that is, the behavioral
engineering technique, is basically simple. It de-
pends primarily upon a systematic analysis of stu-
dent learning behavior for the testing and revi-
sion of the commercially available text or instruc-
tional package. In each subject area, the material
is given to one or two students at a time. If the
student has difficulty with the learning task, he is
interviewed immediately to ascertain the cause of
his difficulty. All of the interactions are verbally
recorded, and when the student resolves his dif-
ficulty, the experimenter/tutor notes the program
variation that has been most effective. This proce-
dure is repeated with other sets of . aive students
until the modifications take care of most of the typ-
ical learning problems that the students can
generate.

A Data Bank on Effective Instructional
Strategies

The computer is used in the collection and
analysis of student responses to diagnostic test
items during the process of tutorial instruction.
Areas for revision are identified by this process
of analysis.

The program of research at the Brooks Founda-
tion will eventually lead to the establishment of
a data bank of information on the different learn-
ing problems students encounter at different points
in the instructional program. Typical problems
will be identified and related to the effectiveness
of different strategies developed to resolve them.

The --esult will be the eventual storing of multiple-
media routines of individual bstructional pro-
()Tams following the pattern of the most successful
instructional strategies. This library of material
will be stored within the school districCs central
data bank and will be brought to the classroom,
the ind ependent study carrel, or the faculty office
at the time when it is neededeither by the teacher
or student or by the curriculum developer.

Natural language data processing will be used
in Philadelphin as the means for buildina the data
bank. Questions students have raised (a6nd which
have been tape scripted) are converted word for
word into machine-readable magnetic tape. The
computer program automatically indexes the ques-
tions, essentially by building a concordance of the
content words, and cross-references them with the
text being studied. That is, words used in ques-
tions revealing student difficulties are maintained
with a numerical listing of each chapter, page, par-
agraph, and sentence read at the time the problem
occurred. Successful strategies for modifying
these passa (Yes that have been developed with other
students of similar IQ, background., and difficul-
ties in identical tutorial sessions are then identified
from hierarchical listings. As now planned, the
ultimate operational system would include simul-
taneous inputs from many high schools in the city.

The significance of the research just described
and, the particular application of the projected
computer-mediated materials bank has a g.,,ocl deal
of Import for the textbook publishing industry.
The research accomplished to date seems to point
to the existence of half a dozen or so basic learning
problems which are common to most students in-
volved in a particular unit of study. Through en-
aineering their instructional sequences or extract-
mg from the data bank of prestored information,
most textbook -writers will be able to identify these
problems and prepare instructional sequences that
resolve them. A "textbook?" or individualized in-
structional package resulting from this process
could be defined, then, as an amalgamation of film
clips, manipulated obiects, 'branching or scrambled
programed texts, workbooks, cathode ray tube dis-
plays, and different textual materials. Packages
could take a deductive, an inductive a pictorial: or
a verbal approach to the explanation of subject
material. It -will be the task of the educational
engineer (and. the instructor) to identify the pat-
terns and typical problems of learning, and it
should be the responsibility of the publishers of
instructional packages to reflect these patterns and
problems in their materials. Otherwise the use of
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the computer and its vast resources for data col-
lection and analysis, as well as .the power of com-
puter systems to provide for materials and instruc-
tional routines to the schools, may be wasted.

Another and more directly computer-aided ap-
proach to the generation of text can be found in
the work of researchers using the computer as a
tool for instructional research. In general, the
computer-based instructional systems aid authors
in preparing, evaluat ing, and modifying texts with
comparative ease. :For computer-assisted instruc-
tion, authors are writing and testing; material in
the following areas: Remedial reading, German,
French, accounting, economics, history, current
events, psychology, educational psychology, phys-
ic ?peering, audiology, statistics, calculus,
i noclern mathematics, medical diagnosis,
nursing, computer programing., typing, and bird
identification. (See Zinn's listing of instructional
programs.) Son ) of the materials are in the for-
mat of linear and scrambled textbooks, often little
more than a computer-scored quiz. Others are in
the "discovery" (inquiry) or simulated game
pattern. Coverage within each field is not com-
plete. (It would be impossible to put together a
curriculum from what is now written for com-
puter instruction.)

The materials being generated by researchers at
the Universities of Illinois, Michigan, Penn State,
et al., are entered into the computer through the
use of simplified codes operated for the most part
with natural language inputs. (See the descrip-
tion by Zinn in his paper, which follows, on Speci-
fications of Computer-Aided Instruction.) With
the risk of duplicating what Zinn covers so thor-
oughly, let us stress the importance of this devel-
opment by summarizing his remarks here.

The computer is used in this materials produc-
tion process basically in five ways:

1. Aiding the author in inserting instructional ma-
terials into the computer library file by permitting
the use of natural language inputs, obviating the
need for knowledge of machine language.

2. Editing facilities which permit automatic hyphena-
tion, pagination, and alteration of text material.

3. Providing for automat :cb. diagnosis of the author's
errors or weak passages In the sequence of instruc-
tion, identifying internal inconsistencies and omis-
sions in the light of criteria and diagnostic test
performance of learners.

4. Syntactical and structural analysis of the author's
material, e.g., identification of terms used before
they are defined, frequency of examples, and intro-
duction of key concepts with familiar terms.

5. Access by the author ".o a library of instructional
strategies tested by experienced faculty in the
classroom (as extrapolated from the data bank),
and a file of unusual responses or questions
students have raised while Involved with self-
Instruction via the CAI system.

ONS OF TECHNOLOGICAL CHANGE

Apart from the work of researchers concerned
with CAI systems, others have achieved results
which presage an era of fully automated produc-
tion of sequences of instructional material. These
developments have run the gamut from subrou-
tines which produce example items such as might
be apr-opriate for drill in addition and subtrac-
tion GL spelling, to the generation. of natural text
answers to questions in English. The latter has
been more closely identified with work in infor-
mation storage and retrieval (I.R.), but it is rep-
resented here as a possible resource for the auto-
matic production of study materials for instruc-
tion. The (I.R.) system called "baseball," de-
vised by Green and others at Carnegie Institute
of Technology (1961), allows an inquirer to pre-
sent natural text questions about the history of
baseball to the system. In the computer program,
the history of baseball is stored as lists which are
manipulated by means of an information process-
ing language the International Programing Lan-
guage (IPIz-V) system answers are computer
generated in the English language.

At SDC, the Synthex Project has been working
toward techniclues for processing pictures into
verbal descriptions. In the reverse direction, com-
puter generation of nonverbal materials (sounds,
graphs, pictures2 structured tables, etc.) from
verbal or numerical inputs may better serve the
individual who is not verbally oriented or who is
working in subject areas that are visually oriented.
For example, as conducted in two special class-
rooms at MIT, the student can apply mathemati-
cal formulations to highway design problems and
then visually assess the adequacy of his work by
computer-generated graphical representations of
various stress factors awl their effects. Licklider
describes the Bolt, Beranek, and Newman PDP-1
system which permits the student to type in the
coefficients of an equation, with the computer im-
mediately displaying on the TV screen a corre-
sponding parabola. By allowing the student to
vary the coefficients in different ways, the com-
puter-generated instructional sequence can help
him understand the relations between the coeffi-
cients. A further examplt3 of this kind of multi-
dimensional display is seen in the work of Dr.
Richard Wing of the Board of Cooperative Edu-
cational Services (BOCES) Center in Yorktown
Heights, N.Y. Here, the IBM-7090 is programed
to sequence a series of color slides on the basis of
student instruction during a simulated experi-
ment in chemical analysis. This means that a
chemistry student can sit at his desk and type di-
rections to a machine that will "perform" chemi-
cal experiments step by step. The student has a
viewer on his desk which shows him what happens
if, for instance, he orders potassium chromate to
be added to a solution of hydrochloric, acid. If
the solution turns yellow, or the mixing causes an
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explosion, the student sees this on his viewer.
Thus, the computer simulates what would happen
if the experiment were done in the laboratoiy.

Group Instructional TechnologyComputer
Monitored

Elementary and secondary school administra-
tors, as well as their college equivalents, are seek-
ing (1) to alleviate the pressure of student num-
bers, and (2) to unburden the student learner from
the restrictions of pace and time. These two
trends, distinctly discernible in technological edu-
cation, lead in opposite directions. The first seeks
to reach larger groups with fewer teachers (and at
the same time provide "quality" instruction
through more effective communications). The
second is aimed at individualizing the instruc-
tional program, with the single student working
independently at his own pace.

The economic advantages of group training are,
of course, self-evident. Not so obvious are the
potential advantages that can be derived from the
social-facilitating effects of large group instruc-
tion. Some of these advantages are :

I. Improved learning through group reinforcement
and competition.

2. Improved learning through student interaction
(e.g., prompting and simulation).

3. Increased efficiency through group resolution in
the problem-solving situation.

At the Newhouse Communications Center, Syr-
acuse University, several large classrooms are
equipped with individual response keyboards at
each student desk. These keyboard units are tied
to a readout display at the instructor's desk and
will eventuall3r be linked to the computer center.

. According to Dr. E. Oxhandlerm associate director
of the center, instructors working in these class-
rooms have devised various ways of utilizing the
summary data of student responses. One pro-
fessor has his students respond a "yea" or "nay"
judgment on an answer to a specific problem given
by a student. The student responses are auto-
matically totaled and written on the blackboard.
If it is "thumbs down," then the student who gave
the answer must support his position or alter his
response.

Another professor has used summaries and read-
outs of student responses to improve his lecture
material. At appropriate junctures, diagnostic
questions are seeded in and student responses are
elicited. He then modifies his lecture notes ac-
cording to the answer most frequently given by
his class. A. third classroom will be wireil with a
unique special keyboarded typewriter unit at each
station enabling students to make abbreviated
transcripts of the lecture material. When these
units are linked with the computer center, they will
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provide an evaluation of the students' understand-
ing of the material presented in the lecture. This
application is a good example of the information
that can be gained from computer monitoring of
learning and recording devices, either on or off
lino to the computer system. Data collected in
this fashion can serve a variety of research and
curriculum development purposes.

Chicago Teachers College North has fitted an
800-seat auditorium with a four-key response unit
at each seat tied to a central computer. Real-
time displays to the instructor and branching based
upon a group mean of responses will determine
the sequence of audiovisual presentations to the
large mass of students.

This brief summary of the more advanced com-
puter-based, group instructional technology is de-
signed to close the feedback loop between student
and teacher. Group instruction teclmology can
also provide:

1. A means for controlling student attentive and im-
itative behavior by requiring the student to re-
spond actively to lecture material.

2. Immediate feedback and reinforcement schedules
to establish effectively desired changes in the
student's behavior.

3. A step-by-step analysis of the teacher's educational
material and its instructional effectiveness.

4. A wide range of media presentations and alterna-
tive approaches to the same instructional goals.
Variable routes to the instructional program are
prepared to insure that the subject is viewed from
a number of vantage points and is taught in a way
amenabls to the variety of needs by a heteroge-
neous learning population.

The classroom of tomorrow will not eschew the
conventional teaching methods of discussion, lec-
ture, and textbooks (thoug:h new and different
textbooks will be needed). But it will make wider
use of different media, including television, films
and slides, and the computer. Visualizing the
future applications of computer technology to in-
creasing teacher efficiency and effectiveness in the
classroom, the computer-based classroom will pro-
vide for a variety of bookkeeping and diagnostic
functions. According to some educators, the
teacher spends at least a third of his time not
teachina. He acts as host, clerk, librarian, coun-
selor, ausekeeper, decorator, ticket seller, attend-
ance taker, data processor, analyzer, and police-
man. Many of these nonmstructional functions
and activities will be automated in the computer-
assisted classroom. For example, when the teacher
has a console in his classroom linked to the school
computers, attendance taking will be even simpler
when he need merely punch the key of each absent
student.

One of the paramount problems in classroom
instruction is to coordinate learning activities
among a group of students of heterogeneous abili-
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ties and educational backgrounds. If we look
closely at the good. instructor practicing his al.:,
we find him individually tutoring students, help-
ing to resolve individual learning problems; we
find him making expedient use of the social and
motivational benefits of group instruction; and
finally, we find him appropriately adapting cur-
ricular materials for both individual and group
modes of learning. The computer-based class-

room fitted with television display devices pro-
vides the teacher a means to monitor student
progress individually; it also provides a readily
available display of relevant educational data on
subgroupings of students in the classroom. Con-
ceivably it could also provide automatic alarms to
alert the teacher to students heading for trouble,
hopefully in sufficient time to prescribe corrective
procedures.



Specifications for Computer-Aide-2 Individualized Instruction Systems
by KARL L. ZINN 1

There has been and there will continue to be
much debate about the value of computers as teach-
ing machines. One major question is that of econ-
omy : Will coniputer systems be too costly to
establish and maintain and too unreliable in their
operation to be used for regular instruction V
Arguments in favor of computers have been given
but the problem must be explored -with large in-
vestments in careful field-testing of computer-
aided instruction via time shared, remote process-
ing systems. Other questions concern, the quality
of the tutorial instruction delivered by a computer.
For example, can the machine adapt well enough
to the individual student? Interaction between
student and automated instructional machines does
hold great promise. In comparison with the pres-
ent crowded classroom situation, the computer
might even today show tremendous advantage for
the individual student. Few students receive the
individual attention -which even a mediocre se-
quence of instruction can provide via computer.
Although the first investment must be made in self-
instructional material regardless of mode of pres-
entation, a sophisticated self-instruction device
will be required to test the proposed advantages
such as machine-processing of constructed re-
sponses and adapting of materials to student char-
acteristics and current performance.

The immediate justification for computer sys-
tems today comes not in the instruction value but in
the research and development payoffs. For ex-
ample; :In electronic processor can make extremely
complex and adaptive presentations to student
subjects under well-controlled conditions. Such
facility promises to help bridge the gap between
somewhat artificial or coktrived laboratory situa-
tions and actual application of learning principles
in the classroom. Laboratory results obtained
under highly controlled conditions may be con4ra-
dieted later in the natural setting when previously
controlled factors are allowed to influence the stu-
dent subject. A computer system allows better
representation of the real world under conditions
of laboratory control andmeasurement.

1 This material is included here by permission of the author,who is at the Center for Research on Learning and Teaching.University of Michigan. It was prepared for the AutomatedEducation Handbook, published by American Data Processkg,Inc.

Research and development also require a com-
puter for extensive data collection and summary
of long-term individual_ performance records.
This data collection would result in mountains of
paper exhausting armies of researchers if the ma-
chir.a did not also carry out summarization. The
selection of appropriate techniques of data reduc-
tion is important for each research or development
purpose. For example, the empirical revision of
instructional materials is a very expensive and
time-consuming procedure because of the amount
of data on individual student performance which
must be considered. An "intelligent" computer
routine would monitor many aspects of student
performance and would summarize them for the
author on request. For example, the rnatihine
might accumulate all unanticipated student re-
sponses and questions. If there is a large num-
ber, the machine should attempt some classification
and display a listing or diagram for the author's
perusal. The author could request greater detail
whenever the summarization was not clear. Other
examples are discussed under sections B, E, and F
below.

Another important advantage is the ease of ex-
perimental treatments allowed by computer con-trol. Once the experimenter has clearly specified
the alternative instructional strategies he wishes
to test,_that is, specified them so they can be pro-
gramect on a computer, the relevant parameters
can be varied automatically according to the de-
sign selected. Furthermore, greater efficiency
with research data is achieved by adapting the
design to the performance of the individual stu-
dent. This has been demonstrated by Smith in
psychophysical experimentation.

Developing a Computer-Aided System for
Instruction and Research in Learning
Processes

Six tasks to be approached in developing a com-
puter-aided system for instruction and research on
instruction are discussed below. Each line in the
diagram is represented as a one-way arrow; how-
ever, the channels should be two-way interactions.
Interdependence of communication is labeled in
parentheses and brought out in the discussions.
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stvdent
learner
trainee

(subject)

D. processing of student responses

(podia! feedback)
(adaptive sequencin3)
(real time generation)

C. display of rnateriall

professor
author.planner

monitor
(experimenter)

Task A: An Author Language for instructing
the Machine With Regard to Teaching
Strategies and Materials

A current bottleneck in computer-aided research
is the programing of the computer to carry out the
operations intended by the experimenter. This
technological gap is even more restrictive in com-
puter instruction since the professor-author is less
likely to have the computer programing skills or
the programing assistant available to interpret his
instructions to the computer. Certainly the user
in such a system should be able to write in his own
language with a minimum of restrictions the self-
instruction or research materials he plans to use.
This computer lanemage should include general
and special vocaburaries natural to the author for
describing his instructional materials and strate-
e,(vies. Presumbably, the user's approach will
employ the computer Ione'ic to treat students or
subjects differentially, and it should be easy for
him to so specify via a, set of logics or strateae'ies
with which he is comfortable. A proposal for a
system of training p..atterns to be available in such
an author languaffe isgiven in another paper. An
important aid forthe use of this author language is
an editing facility with which one can modify with
ease both the material and the strategy stored in
tho computer.

An essential characteristic of this language is
that it be user-oriented without denying the
author-instructor access to any of the system capa-
bilities. For example, the novice will be able to
prepare materials for computer instruction after
only minutes of explanation of the system lan-
o-uafre and the experienced author will be able toc,
use the capabilities of the computer to the fullest,
for as complex a procedure as he can construct. In
the evolution of such a system a computer pro-
gramer -works with the authors to implement each
new request for system capability, but it is his pur-
pose to program himself out of the system by gen-
eralizing each function which might be used a
second time.

.p7og7ant
"teacher"

machine
(apparatus)

so

Acle?.erV Cr

At the first stage of development, the language
includes alternative modal conventions such as
printing an "X" after each suident response which
is wrong, or selecting material with regard to the
match of student and frame characteristics. A
number of such modes or basic patterns are avail-
able on request, some for author purposes, others
for experimenter specifications. A. library of
special functions or procedures should also be
available and expanded as needed for carrying out
other particular tasks such as "display the fre-
quency diagram," "generate a type III syllogism
with neutral terms," and "repeat list to criterion."
Finally, it should be an easy matter for the user to
define his own frequently used routines in terms of
those already available so he can call on them with
a single statement.

For long-term development, the compiler sys-
tem must be flexible and easily modified to incor-
porate increasing user-specified requirements and
to carry out research on new tutoring strategie
and hardware. In the early stages the input/
output equipment might consist only of a type-
writer or teleprinter station with supplementary
visual and audio files. Eventually it includes
computer-generated display apparatus and per.;
haps special responder units developed for the
needs of particular research and instruction. TFe
software will be expanded to process a larger and
more flexible author vocabulary, incorporating
developments in natural language processing and
inquiry techniques.

Descriptions of three examples of author input
language are available. In brief, it is an inter-
preter language of about 12 executable instruc-
tions or operation codes and 10 manipulative com-
mands by which an author at an IBM 1050
terminal enters and edits text material and branch-
ing logic in the disc storage of an IBM 1401, 1440,
or 1460 system. In execution with a student at
the 1050 terminal, the stored instructions are in-
terpreted to present reading assignments, ques-
tions, and replies to student answers. Responses
constructed by the student are typed on the key-
board, entered into the computer for comparison
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with alternatives previously stored by the author,
and the next computer reply is determined by the
answer with which a match is established. Some
trivial characters, such as space and tabulation,
can be edited out to better achieve a match. The
1050 teaching stations have the potential of con-
trol of accessory delivery hardware, such as ran-
dom access visual and audio files. The system has
the capability to accumulate and summarizedata
on student performance and frame characteristics
for the author-experimenter. A limited records
facility has already been announced. The in-
struction list can be extended by the addition of
functions written in autocoder.

A. second example is the work of Leonard Uhr
at the University of Michigan. His approach is
similar to Coursewriter but imposes fewer re-
straints on the user in writing his text, questions,
and alternative answers. In addition, Uhr in-
cludes a processing function -which accepts partial,
synonymous, and loosely stated answers. The
programs written in SNOBOL are being tested.
on the Massachusetts Institute of Technology
MAC system.

The PLATO group at the Coordinated Science
Laboratory, University of Illinois, have developed
a language for writing teaching logics or patterns
for their system. It is used in conjunction with
their CDC 1604 assembly language and a modified
FORTRAN. The programer has great flexibility
and scope for preparation of basic patterns (such
as tutorial, inquiry, and simulation) into which
any author can later insert his particular teaching
material. For example, an author need write only
the text, right answers, and diagnostics for tu-
torial instruction; the computer has been pro-
crnmed in advance to fit arbitrary text and an-
swers into a tutorial dialogue. In another pre-
programed strategy the author may insert any
text which he wishes to evaluate; the computer
collects data during presentation to students. A.
third type of strategy being eXplored is simulation
of laboratory or real world situations, such as
qualitative analysis, medical diagnosis, interna-
tional relations, or a primitive society. Research-
ers at Bolt, Beranek, and Newman are giving par-
ticular attention to a system in which an author-
instructor can implement training and testing of
diagnostic skills.

Computer instruction systems will provide au-
thor facility at three levels. The first has been
described, in which the author enters only his text
and rules for evaluating answers in some standard
pattern of instruction (e.g., a PLATO teaching
logic). No lmowledge of computers is required.
The second level allows the author to specify his
particular pattern of instruction in a relatively
simple language which can be learned in a short
time (e.g., the IBM author language). At a third
level an author having some training in computer
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programing writes out his own routines and strat-
egies, and he has access to the full capability of
the computer system. However, the important
point is that computers should be programed to
carry out instructions written by an author in his
own language. The exactness and organization
required of the author should be no greater than
for preparation of effective self-instruction ma-
terials which do not use a computer.

Course 'writing aids and diagnostics. There are
a number of ways which computer routines can
assist the author in the preparation and revision
of his course. First, the system can instruct au-
thors in the use of the language, via examples and
exercises. This is especially important if the
language is continually being extended. Part of
this instruction would be accomplished via a re-
trieval system covering the reference manual for
the author language. It would answer such ques-
tions as what functions have been added to the
language since this author last asked for new func-
tions, or which of alternative sequences of instruc-
tions will require the least execution time. Sec-
ond, the author will be able to compose and edit
text and diagrams on a CRT using typewriter
and light pen. The commands to delete, insert,
change, and move can be applied to any size seg-
ment from a single character to a lengthy concept
drill represented by a symbolic name in a block
diagram on the CRT. Third, the system can pro-
vide diagnostics on probable errors in a particular
course such as internal inconsistencies and omis-
sions in the sequence of instructions, and sugges-
tions or reminders of how to take full advantage
of the computer system. This action mig;ht be
cued automatically by the presence of a particular
pattern of instruction which is incomplete, un-
usual, or equivalent in function to a simpler pat-
tern or set of instructions. Or this information
may be obtained by requesting, for example, which
branches in the teaching system have been speci-
fied but not provided for. A fourth author aid is
the syntactic and structural analysis of his own
material. An author might make .good use of the
results of searches of his own text for uses of terms
before their definition, frequency of examples for
key concepts, spacing of the introduction of new
concepts, and so forth.

Task B: Analysis of Student Performance,
Author Material, and Instructional Strat-
egy

The immediate summarization of student per-
formance is very important to an author-instruc-
tor for both course development and individual-
ized instruction. These data are best obtained
with one observer for every student, but this ar-
rangement is costly in both time and money..
Instruction programers have in most cases settled



STUDIES : EDUCATIONAL IMPLICATIONS OF TECHNOLOGICAL CHAME

for tedious tabulation of written responses of stu-
dents obtained under poorly centrolled conditions.
The computer system makes possible proper data
collection and summarization in real time inter-
action with the student-subject. First, the re-
sponses are obtained under well-controlled condi-
tions; the author knows exactly what material the
student has seen and. when. Second, additional
data, such as response latencies and trace of
choices, are available for interpretation. Third,
and, in some ways most important, the online proc-
essing of student responses allows real time pro-
ovnn modifications. That is, a "monitor" may be
-provided to execute prearranged changes on the
basis of student performance summaries.

The instructor needs summary data on indi-
vidual student performance for day-to-day sched-
uling of learning materials. The author needs
frame-by-frame and strategy or pattern analysis
for continual revision of a program in the de-
velopment stage. Student error rate and frame
difficulty have been used, but in the adaptive real-
time, computer-based. system statistical treatment
can and should become more sophisticated. New
developments in data reduction for indefmite se-
quences, trends, and patterns may be employed,
and Bayesian statistics are appropriate for proc-
essing partial data subject to later revision. The
contributions of Smallwood and Karush have
been important in regard to online j?rocessing, but
simpler algorithms or perhaps heuristic tech-
niques have to be derived which reduce only thb
most relevant information. In the interim the
selection of decision logic and technique of data
summarization can be left to the author-experi-
menter. After an author obtains a summary of
overall performance, he may wish to inspect cer-
tain records in more detail. Graphic display of
data will facilitate efficient retrieval at an appro-
priate level of detail.

Task C: Display of Instructional or Experi-
mental Materials

Much of computer instruction to date has been
restricted to typewriter input and output. Nota-
ble exceptions to text mode have employed taped
messages, computer generated sounds, and trans-
parencies or computer generated diagrams pro-
jected on a television screen or CRT. The im-
portant point is that the author not be limited in
his controlled presentation of material to stu-
dents: Input should be natural and efficient. In-
expensive displays on paper, film, and tape will
serve for much computer instruction. Some im-
portant features of a more elaborate display fa-
cility under control of the central system are dis-
cussed after task D.

Task D: Processing of Student Responses

The computer provides a "comparator" bum-
don which may be quite important when the
learner does not have adequate discriminations at
the beginning of his study. Often it is too diffi-
cult or distracting for the student to compare his
own response with the standard or alternatives
provided by the author. The computer not only
can make this comparison but also can be pro-
gramed to give detailed feedback in regard to the
discrepancy between response and standard. In-
put by the student may be characters on a type-
writer or special purpose keyset, graphic indi-
cations with a light pen or some other pointing
and indicating control device, or audible sounds
made vocally or with some device such as a musi-
cal instrument.

In character input, trivial differences in spac-
ing, punctuation, spelling, format, word choice,
and sometimes order and number of words should
be allowed in answer matching when so specified
by the author. One of the functions of the input
language is to allow an author-experimenter this
control without increasing the complexity of the
language for another user whose needs are met by
one type of answer-matching. Eventually rou-
tines will have some of the characteristics of nat-
ural lang,uage processing, i.e., the machine will, in
some limited sense, "understand" a student answer
or request. Processing of mathematical and other
symbolic expressions input by the student requires
another set of routines which will let pass trivial
differences. In general, a symbolic interpreter is
required to allow any equivalent expression where
the author so designates.

An interesting example of response L)rocessing is
the encoding of speech or music for comparison
with a standard or model available on tape. The
delivery device plays the model recording of the
word, phrase, or musical phrase, and asks the stu-
dent to match it. As he makes his response, the
wave shape of his audible response is compared on
one or more selected dimensions with a replay of
the standard, and the mismatch is displayed im-
mediately as feedback to the student. Thus, when
he is trying to play the first three notes of a major
scale to agree in pitch with the standard, he sees
immediately the direction and extent of Ms error.
In attempting a Spanish phrase the student
might set the comparison dimension for tempo and
note at which points he is producing the syllables
too rapidly or too slowly. 13uiten and Lane at the
University of Michigan have developed an ana-
logue and digital system for research on the pro-
sodic characteristics of speech.

The capability of speech recognition witha very
limited vocabulary may be novailable in experi-
mental instruction systems in the near future, and
vocal input of a general nature is likely to become
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event ually a common component of computer
systems.

Another kind of response processing is the com-
puter verification of student solutions. For ex-
ample, if an intermediate level student is attempt-
ing to prove a theorem in logic he should not be
required to write out in detail every step necessary
to the proof. When he makes a small intuitive
step, as mathematicians frequently do, the com-
puter checks for validity by carrying out the nec-
essary steps in detail. This has interesting possi-
bilities for instruction since a computer doing the
processing task can also be programed to accu-
mulate the kinds of errors which the student
makes, and generate additional exercises to assure
acquisition of thr.t skill.

Partial feedback on a student answer is an in-
teresting and important concomitant of answer-
matching. That, is, the computer is programed.
to print out those parts of the answer which agree
with the model provided by the professor. The
feedback is typed out immediately below the stu-
dent's response so he can compare and consider
diffeences before making his next attempt. Uhr
has programed this feature with the provision for
specifying order in the elements of an answer.
For example, an author can.ask a student (via the
computer program) for a list of examples; the
processing routine searches for the keywords of
each example in order (accepting the examples in
any order) and prints out in the author's words
those examples which the student apparently en-
tered. The author could choose an alternative
logic and print out those answer elements which
were not included in a student reply. Response
processing and partial feedback reduce the task
of the author and increase the interaction between
student and instructional program.

Adaptive sequencing. In a programed textbook
off the shelf, the student's pace and branching are
based on only the current response. To achieve
more than minor adjustment to individual differ-
ences, the instructor must maintain a library of
parallel programs following different tracks and
direct each student to the proper one on the basis
of continual review of performance. A computer-
based system makes possible a number of much
more sophisticated adaptations which incorporate
frame difficulty, frame relevance, student error
rate, response latency, IQ, interests, etc. When
the author can provide a number of alternative
frames or a rule for generating a frame at any
point in the program, selection from a set of
frames is determined by any one or a combination
of frame and student parameters. In mathematics
instruction, a set of frames might include alter-
natives at varying levels of difficulty or perhaps
based on applications drawn from different sub-
ject areas. The important dimensions in such
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adaptive selection or generation are not well
known, but a system having such capability is nec-
essary for research on these parameters.

Real time generation. There are two practical
reasons for preparing computer programs which
generate instructional frowruns from the contentt-, ,
elements and relations lips provided by a subject
expert. First, there are instances where it is more
efficient for the computer to generate exercises in
the subject, such as arithmetic, logic, or spelling,
than to store all the possibilities intact. In pro-
graming a sequence to drill addition or multi-
plication facts, the programer certainly would not
store all combinations but only the digits and the
operators, and p;enerate the exercises from them.
The author would, rather, describe a class of prob-
lems than write out each problem of the class in
detail.

Second, if our best theories or intuitions are any
better than random guesses, the generation of ma-
terial can be adaptive in a way which facilitates
learning. For example, one might provide a gen-
eration rule which results in more practice for cer-
tain number combinations difficult to master. A
rule which incorporates current student perform-
ance parameters would emphasize those combina-
tions which are difficult for the student who is
presently receiving training. In the development
of reasoning skills or logical analysis, one might
bgenerate a variety of syllogistic reasoning prob-
lems, first using symbols, then nonsense terms, and
finally meaningful material. In paradigms where
the student's performance suggests lack of mas-
tery, additional exercises would Ile provided at the
same or a simpler level until the student demon-
strated lie could proceed further. Spelling is an-
other subject in which storage of a dictionary of
words and likely connections among them would
provide a more efficient and powerful way of pre-
senting exercises.

Another adaptive function which should not be
overlooked is a diagnostic te8ting procedure by
which not all test items need be given to all stu-
dents. For example, a difficult item in the appli-
cation of a principle would be given only to stu-
dents who could identify the principle. Others
would be tested instead on knowledge and use of
knowledge in other areas. In this way each stu-
dent can be led to the depth as well as the breadth
of his knowledge ii. ., reasonable length of
time. It has been su ..e,d that this method of
testing also leads to g..eater learning on the part
of the student because he prepares more carefully
and continues leatning in the testing situation.
This mixing of learning and evaluation will be-
come increasingly common in college instruction.
As a result the student will always kno* how well
he is doing and where he needs additional study,
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and the teacher will know where the instructional
materials are not meeting his objectives.

Task E: Unanticipated student needs and
interests

Task F: Unique adaptions and additional
direction

These channels aro important considerations in
a sophistica ted author-prozram-student system.
What today is unanticipated and unique should, by
tomorrow, become part of a more detailed and com-
prehensive program of instruction. An author
must exploit the valuable data screened from these
channels. However, tomorrow there aro new needs
which require that these channels be kept open.
It is expected that there always is a human moni-
tor in the system with the learner; he can be called
upon -when needed, and he can interrupt when he
feels it to be appropriate. These channels are
more completely realized in the conference room
with tutorial and group discussions -where they
should be of central importance.

In the automated system described in this paper,
an interrupt feature allows direct communication
to be initiated from either direction or by a condi-
tion of the system related to student performance.
The machine maintains a record of the perform-
ance of individual students for guidance as well
as research and curriculum evaluation purposes.
Certainly the student should be able to ask for
help at any time, and the tutor responding should
have the benefit of an immediate summary of cur-
rent performance and a list of possible difficulties.

Furthermore, the supervising tutor should be able
to scan such summary without the student having
to ash for help or additional direction. Some-.
times he might, on his own initiative or an alert
call from the system, interrupt and help a student
around an approaching difficulty, or might intro-.
duce some additional guidance that would provide
an interesting new direction for study. These aids
not anticipated by the author should be noted and
incorporated in revision of the instructional ma-
terial and strategy. The system should provide
for author modifications in previously written ma-
terial while monitoring a student's progress
through instruction.

On-line tutorial. The machine also could
monitor the individual interchange between stu-
dents and author-instructor for the purpose of im-
proving the program. The record could be used
much as tape recordings of tutorial sessions. How-
ever, since the communication is stored via elec-
tronic media, further summarization can be car-
ried out by a computer. Ideally, the editor func-
tion of the compiler should be able to store away
and later use what a professor adds to his course
when interacting "online" with a student who is
going through the preplanned sequence at a differ-
ent terminal. In system description this is a
routing of channels E and F (student-author inter-
action ) through the program element so they can
be monitored and processed for use in later stu-
dent-program interaction, in revision of the ma-
terials, or in research on behavior of author and
student in a tutorial situation.



The Third Generation ComputerTime-Sharing With Many
Simultaneous Users

Introduction
Since 1955, three major stages in the applica-

tion of computer technology to education have
been evident. The installation of tho university
computthg center for the solution of mathematical
and scientific problems came first. The second
stage was the use of electronic data processing
(EDP) systems in accounting, recordkeeping, and
logistical control activities; this amounts to the
automation of information and data processing
systems. The third stage, now barely underway,
involves tho use of time-shared computers with on-
line teletypes and cathode ray tube (CRT) display
equipment for supporting educators and learners
in a wide range of intellectual processes. It is this
third application that spells a revolution in Amer-
ican education, primarily because the development
of time-shared systems promises to improve hi-
structional processes.

It" would be difficult to overestimate the full po-
tential of large-scale, time-shared networks of in-
quiry stations for the improvement of learning.
Computer-assisted instruction and the use of in-
quiry stations to teach computer mathematics and
programing as they apply to certain academic and
vocational subjects are examples of the potentially
fruitful applications in this new generation of
computer systems. These two rapidly growing
areas of development have received much public-
ity of lath, and justifiably so, but the impact of
computer technology on the improvement of en-
vironments for learning is by no means limited to
these.

The Columbia City ProjectA Time-Shared
Network of Computer Stations in the
Home

A. new dimension will be added to home tele-
vision viewing if projected plans for a computer-
based communications center come to fruition in
Columbia City, Md. Research is underway to de-
velop in the new urban community near Washing-
ton, D.C., a coaxial cable network, similar to com-
munity antenna systems now serving many com-
munities, that will tie more than 10,000 homes into
a single community computer center. The homes
in Columbia City will have a two-way communica-
tions capability to be used for adult education.
commercial, and recreational purposes.

Linking a home to a community computer cen-
ter puts the services of a large digital computar

coneall" for each member of the family. Current
applications of the computer then become possible
in the home from the playing of games with other
TV viewers to the retrieval of stored facts and
documents for the individual learner. All of this
is within the present state of the electronic art of
computing systems, but the various elements of the
system that now exist need to be pulled together
into a working prototype.

The Maryland State Department of Education
is designing the system for its educational applica-
tions and plans are now projected for installation
of the first neighborhood center in September 1967.

A small keyboard device linking the viewer by
coaxial cable and telephone line to the computer
center makes the system possible by addinga feed-
back loop to television viewing and making the ob-
server an active participant in the communication
network. What lioes active participation mean to
the average television viewer ? Some of the early
uses projected for the network system are:

1. The television set and keyboard response unit
serve as a nucleus of a versatile teaching machine.
Typically, and at his convenience, the student is pre-
sented with material related to his school courses or
of interest only to himself. This material is fre-
quently interspersed with questions designed to test
the student's understanding, and the student responds
to multiple choice questions by means of the keyboardunit. Unless the student continues to respond cor-rectly he is not permitted to go on to new material.
Alternative sequences of simpler material and vari-
able approaches to the same instructional goals help
the computer system to tailor the subject matter to
the student's unique constellation of abilities and
background. Immediate feedback on test results,
cumulative scores matched against certain norms, and
multimedia approaches to the explanation of sub-ject matter all serve to motivate the student.

2. The playing of two-person or multiple-person
games becomes possible. In a typical bridge game,
the viewer logs into the system by identifying him-
self through activating his keyboard unit. He viewshis hand on the television screen and electronically
responds with a hid or a pass. His partner's bid is
revealed on the screen and card laydowns are trans-
mitted as the game unfolds. A closely coupled in-
tellectual "conversation" is sustained either by the
computer simulating players at appropriate levels of
sophistication or by linking four players through the
network switchboards. Chess, poker, and even bingo
are amenable to the initial system.

8. Marketing applications for servicing the at-home
purchaser become feasible. A parading of purchas-able items across the television screen enables thehome viewer to buy any item the budget can afford.
Emergency provisions of drugs, food, or household
items could be ordered. Instant look up of a savings
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or checking account becomes not only possible but
necessary if central billing is to be maintained by the
computer center.

The developmmt of a computing technique
known as "time sharing" makes the project both
economically and techmcally feasible. The near-
simul taneous use of a large computer by more than
5,000 perscus cuts the cost of computer time to less
than a cent per minute per user and gives each
subscriber access to the central facility as though
the entire computer service was at his disposal.
Time-sharing techniques combined with a multi-
plexing system enable the computer to service each
customer with a single pulse of broadcasted in-
formation. Each customer or television viewer
could be looking at a different display tailored to
his request or information need. A static display
could be held on the television screen until the
viewer is ready for additional information or the
next item under study. A. xerography process,
known as the "proxi system," makes it possible for
the viewer to read the displayed information in
high resolution form and also to make copies of
what he sees on the screen. By requesting and
interrogating the computer at will, the user can
program his television viewing at his own con-
venience.

In addition to static displays, as mentioned
above, taped films of favorite TV shows and
movies are also available to him upon request.
The following is a typical example of what might
happen when a student takes up a period of ma-
chine instruction. The student sits down at this
home TV console, facing the viewing screen. On
the screen he sees items to look at to read, to

study, or to watch in motion. Over the speaker
he receives verbal commentary about what is hap-
pening on the screen, or Ns .,at is going to happen
next. At frequent intervt, , the screen presents a
question, and the computer waits until the student
selects an answer which he indicates by pushing
a button. Immediately after he answers a. ques-
tion (or several questions), the system preents
him with feedback, either visually or orally, about
his performance. If it is incorrect, 'die informal-
tion is explained again using different approaches
and the student is given another chance to indicate
his understanding of the information by answering
another question (or questions). Occasionally a
question may require that the student solve a prob-
lem before selecting his answer. The student may
use his work space to solve the problem with
paper and pencil, and then indicate his answer
selection. Depending on the subject matter, the
student may call up reference material to obtain
his answer, or he may elect to review additional
study items in a remedial sequence of simpler,
more redundant material.

The student proceeds through the lesson at his
own rate of speed and receives instruction t hat is
tailored to his level of performance. Some stu-
dents will cover more material than others in a
given time period, but each student will master
the material he covers because the system simply
will not proceed to new topics until the student
has demonstrated this mastery.

By providing convenient, individually tailored,
and self-directed instruction in the home, the
Maryland State Department of Education expects
to solve many of the problems plagueing the school
systems and those responsible for adult education.
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The Emerging Technology of Education

Part I

Introduction and Definition

Education in the United States can be viewed
as an inst.) tutionsocial, political, economic. It
can also be viewed as a process whereby humans
learn and are taught. Subject matter content or
skills are also sometimes loose referents to the
word "education," in the sense of such phrases as
scientific education, physical education, or educa-.
tion of teachers. Finally, there is always a defi-
nition which represents a description of the effect
of personal experience, as in the classic Education
of Henry Adams, or in such a phrase as "that ex-
perience taught me a lesson in (or gave me an edu-
cation in) human relations."

These separate but somewhat overlapping con-
cepts (and they are by no means exhaustive) sug-
crest that care need be taken when addressing the
problem of the relationships of technology to edu-
cation. It would appear that the Commission
should be interested in the bearings that technol-
ogy has on education as an institution, a process,
and its content.

There is also some disagreement within the edu-
cational profession as to what is meant by the ex-
pression educational technology (or instructional
technology). A. group of experimental psychol-
ogists would like to confine the term to an empiri-
cal approach to the process of teaching and learn-
ing.1 'That is, they refer to the work in experi-
mental psychology as a developing, "science of
learning," and applications of this scienceforex-
ample, applying the principles of operant condi-
tioning to teaching through programed instruc-
tionas the "technology of instruction."

While these psychologists admit that there is, by
no means, a one-to-one relationship between their
version of the science ci learning and the technol-
ogy of instruction, they view this relationship as
the ultimate goal. There are some real weak-
nesses to this point of view and it will not be the

I See, for example, A. A. Lumsdaine. "Educational Technology,
Programmed Instruction. and Instructional Services," in Theories
of Learning awl Instruction, 63d Yearbook of the National So-
ciety for the Study of Education. part I (Chicago, Ill.: The Na-
tional Society for the Study of Education, 1964) ; and James D.
Finn. "Instructional Technology," The Bulletin of the National
Association of Secondary School Principals, vol. XLVII, No. 283
(May 1963). pp. 99-103.
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one from which this paper is written.2 However,
since this relationship does exist to some extent, it
will be considered within a broader context of
educational technology.

Educational or instructional technology is some-
times too narrowly thought of as confined to hard-
ware. Thus, for example, closed-circuit televi-
sion or language laboratories represent to many
educators the sum total of instructional technol-
ogymaking it very easy to discuss or dismiss.
Actually, much more is involved in the concept.
If the point of view is taken that the institution
of education in the United States is now the sub-
ject of and is moving into the general scientific-
technological revolution, then hardware, ma-
terials, systems of organization, and new roles for
teachers and administrators are all a part of edu-
cational technology. Within this broad umbrella,
there are subtechnologies; for example, psycho-
logical testing, the development of new hardware
such as the cartridge-loading 8 mm. film viewers,
and the creation of whole systems of materials such
as those designed for the Physical Science Study
Committee by Professor Jerrold Zacharias to
teach high school physics.

Further, when education is viewed as an insti-
tion, technology of a sophisticated type caa (and
is, to a small extent beginning to) play a part in
the management and operation of the entire enter-
prise. For example, data processing machinery
and techniques are being used for scheduling,
pupil accounting, etc.; modular construction of
school buildings is being tried; information stor-
age and retrieval processes are being considered
as applicable to age-old library problems.

There are, in addition, economic and other as-
pects to this general concept of educational tech-
nology. These will, in this paper, be interwoven
as the discussion criss-crosses between education as
an institution and as a process. The general em-
phasis, however, will be on the subtechnologies
most closely related to instruction, as it is felt that
this is the current interest of the Commission.

Among other problems associated with this point of view is
that the "science of learning" must be a particular psychological
position e.g., Skinner or Bruner. More important is the fact
that psychology is not the only science o2 learning. Social and
economic factors introduce other variables.
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These include hardware, materials, systems, orga-
nization, and psychological applications.

Sources of Present Concern

Since World War II the national concern with
educat ion has been increasing, a concern that took
a quantum jump with the unveiling of the first
sputnik. Since that time, the national effort to
improve the educational system has redoubled sev-
eral times. I lowever, from the point of view of in-
structional technology, all concerns cannot be said
to originate in the space race. The efforts of the
Ford Foundation in the development and promo-
tion of educational television, for example, ante-
dated Sputnik I by several years.

The concerns for education represent a sort of
catalog of problems and issues relating to instruc-
tional technology. These can be briefly listed:

1. The population explosion with all it implies
in terms of more students and fewer teach-
ers and the necessity for new educational
arrangements.3

2. The information explosion, which presents
great problems in curriculum construction
(what to teach) and requires greater efforts
in increasing the efficiency of teaching and
learning (more learning in less time) .4

3. The general rising throughout the world,
including the United States, of the de-
pressed sectors of mankind. Education is
seen as the main weapon in the war on
poverty, for example, and the requirements
of such an educational war include new
methods and techniques to reach these peo-
plehere and overseas.

4. The -irge to raise the quality of life for all,
which, in turn, requires raising the quality
of education even though the institution is
pressed on all sides by population, knowl-
edge, and various kinds of special demands.
This situation also sets a requirement, al-
though in a different way, for a more effi-
cient educational process.

5. Research and development on all aspects of
education have generated more knowledge
about the process and the inItitution as
part of the general knowledge explosion.
From this situation rises a drive to intro-
duce all kinds of innovationsmost of
them relating to instructional technology
into the educriional system. Practice in
education has, until the last few years,
lagged about 50 years behind research and

3 A recent report from the TEMPO Division of General Elec-
tric in Santa Barbara. Calif.. projects the total U.S. population
under 20 years of age in the ,year 2000 at 143 million.

4 A paper on the explosion of knowledge will 80011 he released by
the Instructional Technology and Media Project at the University
of Southern California. In the meantime, a good general refer-
ence on a portion of the knowledge explosion may be found in
Derek J. de Solla Price, "Little Science, Big Science," New York:
Columbia University Press, 1903.

theory. Today the process of educational
innovation itself is under study in an effort
to speed up the rate of change.

6. The need for education and reeducation
and for training and retraining of man-
power to meet individual personal needs
and national needs increases as society be-
comes more automated and technologically
sophisticated. lf, as is often said these
days, an individual may have to learn
several jobs in a lifetime, the same problems
of educational efficiency involving possible
uses of instructional technology arise
both on a formal and an informal basis.

7. The ill-defined drive toward a new value
system, symbolized by the student revolts
at Berkeley and elsewhere and by very per-
sonal concerns on the part of a segment of
the intellectual community, suggests,
among other things, dissatisfaction with
the abstract, status-oriented, larp;e-scale
organization of the college and university
characteristic of a technological culture.
Since a return to the colonial college is im-
possible, solutions to these problems, too,
must be found in technology, although the
student spokesmen would not understand
this. The effort to find technological an-
swers, however, is a function of a tech-
nolorrical society as noted by such students
of tect'lmology as ElluI.5

8. There is a cluster of economic pressures
gushing for more technology in education.
everal foundations, particularly the Ford

Foundation, have poured money into the
system for developments in this area. The
drive to diversify on the part of the aero-
space and defense industries (possible
sources of educational hardware, materials,
and services) as part of the general move
into the public sector is another, little un-
derstood, aspect of this problem.

No claim is made that the catalog above is com-
plete or that the application of technology to the
educational system or to instruction will solve all
the problems listed. It is true, however, that a
component of educational technology will have to
be present in any attempt at a broad solution. It
would, perhaps, be well to examine some of the
dimensions of instructional technology as it has
developed in order better to understand its
possibilities.

A Short Historical Background

For the problem at hand, it is crucial to under-
stand the history of the development of instruc-
tional technology for the last 50 years. However,

sEllul, Jacques, The Technological Society, translated by John
Wilkinson, New York : Alfred A. Knopf, 1964.
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the interested scholar may chase this development
back much further than the overworked Greeks,
if he desires. The great Sumerologist Samuel
Noah Kramer puts the invention of writing on
clay tablets at Sumer at about 5,000 years ago and
then notes that "the Sumerian school was the direct
outgrowth of the invention and development of
the cuneiform system of writing." To some ex-
tent, the development of devices and techniques of

ationthe development of a technology
of instructionhas affected education ever since.

Skipping over thousands of years, the lustory
of 19th century American education is replete with
effective technologicel developmentsincluding
tbe development of textbooks (to which there was
some objection), the blackboard, and even im-
provements in pens and ink.7 However, from thc
point of view of the Commission, the crucial pe-
riod has been roughly from the turn of the century.

_ lie last 60 or 70 years have been marked by
social historians as the period of the so-called
i`communications revolution"steam driven ro-
tary presses, photography, motion pictures, radio,
etc., with accompanying developments in psychol-
ogy, mass communication techniques, school orga-
mzation and finance, etc. The following discus-
sion will break down some of these developments
to aid in obtaining perspective.

Conventional Audiovisual Devices and Materials

The best date to mark the beginning of the
modern trend of using audiovisual devices and
materials in education is about 1920. Before that
time, the glass slide, the phonograph record, and
to a very limited extent, the 35 mm. motion picture
had been in some use. After 1920 developments
speeded up, partly due to the uso of films during
World War I. By 1926, 16 mm. salay film and
equipment for education were available, and a start
had been made by the Eastman Kodak Co. in pro-
ducing educational films; radio had reached its
commercial stage and a beginning had been made
with educational radio; other devices and mate-
rials were either developed or improved. An-
other big changeperhaps the big changecame
in the middle thirties with the development of the
16 mm. sound motion picture, the workhorse of
the audiovisual movement.

Accompanying these hardware and material de-
velopments had been parallel developments in the
study of learning from audiovisual materials, be-
ginning with the first studies made right after
World War I by K. S. Lashley and John B. Wat-
son, the great experimental psychologists of their
day. This connection between some very able re-

Kramer. Samuel Noah. History Begins at Sumer, Garden
City. N.Y. : Doubleday and Co., 1959.

*Anderson. Charnel. "Technology in American Education,
1050-1900." New Media for Instruction Series, No. 1, Washing-
ton. D.C.: U.S. Office of Education, 1962.
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search psychologists, students of mass media, etc.,
and the audiovisual field has continued to the
present and has resulted in a respectable literature,
much of which is unknown to general education-
ists, other psychologists, and to many vocal subject
matter experts outside the field of education. It
is also safe to say that while these developments
did occurpartly through the generosity of the .

Carnegie and Rockefeller Foundationsthe ap-
plication .to American educational practice was
very limited. There were, for example, only
slightly over 600 sound motion picture projectors
in the schools of this countly in 1936.8

By the time the United States entered World
War II, an instructor could have had an adequate.
instrumentation .at his disposal. It included still
and motion projectors of several varieties, record-
ing devices and players, various forms of printing,
chart production, etc., and sound and communica-
tion equipment. In addition, a fair amount of
material to use with this equipment (educational
film, for example) was available, and quite a lot
of know-how derived from research and practice
was at hand. In fact, however, very few Amer-
ican school teachers Lad even seen much of this
technology, let alone having it available. (In
some of the larger cities, of course, it was available,
but not too extensively.)

The widealmost saturateduse of audiovisual
materials in the military and industrial training
programs during World War II has been well told
in several places.9 This was the first successful.
mass application of the technology of instruction
to the training of large groups of men and women.

Following the war, a renewed interest arose in
the American public schools in the use of audio-
visual materials. Some States, such as California,
made a great effort and supplied funds in quantity
for this development. Across the United States,
however, the reaction was spotty, and the addi-
tional kmow-how derived from the war effort had
little effect in many places.

In the meantime, hardware developments added
to the impetus and the confusion. The develop-
ment of wire and then magnetic tape recording,
the long-playing record, improvements in the
optics of projection equipment, and the adoption
of the overhead transparency projector which had
been developed during the war all contributed.
Producers rushed in to turn out motion pictures,
recordings, filmstrips, slide sets. Researchsome
of it financed by the armed servicesin the prob-
lems of learning from these materials was carried
on. However, as we approached the middle of the

$ Finn. James D., Donald G. Perrin, and Lee E. Campion. "Stud-
ies in the Growth of Instructional Technology, I: Audiovisual
Instrumentation for Instruction in the Public Schools. 1930-60
A Basis for Take-Off." Occasional Paper No. 6. Technological De-
velopment Project of the National Education Association. Wash-
ington. D.C.: Department of Audiovisual Instruction, National
Education Association. 1962.

Miles. John R. and Charles R. Spain, Audiovisual Aids in
the Armed Services, Washington, D.C.: American Council on
Education, 1947.
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decade of 1950-59, educational int crest in what has
come to be called conventional audiovisual ma-
terials tailed off somewhat. Present developments
date from that time and will be discussed below.

Psychological, Sociological, and Educational
Developments

Even a brief account of the history subsumed
under the title above could fill one or more vol-
umes. The intention here will be merely to outline
some of these related developments. The work
of Thorndike at Teachers College, Columbia, early
in this century set the stage for the development
of a scientific psychology of education. Thorndike
even anticipated teaching machines and. pro-
gramed leariling.u) S. L. Pressey of Ohio State
University, as is well known, discovered certain
principles of machine instruction while attempting
to produce a test scoring machine in the twenties.

In the early days of modern educational psy-
chology, there was a tight connection between lab-
oratory experimental psychology and educational
practice. Gradually this connection eroded. The
experimental psychologists shut themselves in
their laboratories. Some educational psycholooi-t, sts turned their attention to psychological,
achievement, and other forms of testing and de-
veloped a formidable subtechnology that has been
the object of some recent criticism." Others
turned to the field of guidance. The effect on prac-
tice, however, was highly variable. By 1955, this
trend toward separation of experimental psychol-
ogy and practice reversed somewhat and added a
forceful element to the developing educational
technology. This, too, will be discussed below
under the present state of the art.

In the meantime, other research workers, prin-
cipally in the field of social psychology (and, to
some extent, related fields), had turned their atten-
tion to the mass media of communi,mtion. The
work of Paul Lazarsfeld both before and after
World War II is an example. This, toget her with
the work of communication and perception theo-
rists and industrial psychologists interested in
group dynamics, had certain fallout value for edu-
cational practice. An educational technology be-
ga- to develop in the group field which had quite
a vogue until the middle fifties. The work of the
mass communication specialists and perception
psychologists has had some effect on the theory
back of the educational use of audiovisual ma-
terials.

With respect to the process of education itself
learning and teaching taking place in an institu-

10Pinn. James D.. and Donald G. Perrin. "Teaching Machines
and Programed Learning. 1962: A Survey of the Industry."
Oecnsional Paper No. 3. Technological Development Project of
the National Ivlucation Association, Washington. D.C.: National
Education Association. 1962.

11 See, for example, Banesh Hoffmann. The Tyranny of Test-
ing, Riverside, N.J. : CrowellCollier Press, 1962.

tional rettingtheorists in the twent ies had great
hope of developing something called "educational
engineering." The great leader of this movement
was W. W. Charters of Ohio State University."
Charters' ideas were attacked and pretty well de-
molished during the thirties by both the social re-
form and the child-centered philosophers of edu-
cation. From the middle fifties onward, the
Charters' concepts were revived, although in a new
form and were seldom attributed to him." In-
terestingly enough, Charters also had a great in-
terest in audiovisual communication and founded
the Institute for Education by Radio and Tele-
vision at Ohio State in the thirties.

Industrial and Governmental Developments

Industrial developments relating to a technology
of education can be briefly discussed with refer-
ence to (1) the design, development, and market-
ing of hardware and environments, (2) the prochr-
tion and distribution of materials of instructio,
and (3) intraindustry use of instructional tech-
nology.

Generally speaking, hardware, at least until
very recently, has not been designed for use in
schools. A manufacturer would produce, for ex-
ample, a motion picture projector designed for
the industrial, home, or military market. Small
changes might be made for the school market, but
the design and reliability needs of educators went
unheeeed. There was many a tragic joke about
the 110-pound school teacher who had to carry a
45-pound projector up three flights of stairs. The
whole question of the design of instructional equip-
ment is discussed in a paper of the Technological
Development Project of the NEA.14 Badly de-
signed equipment and equipment mismatched to
educational needs were among the causes for the
failure of schools to rush to adopt innovations dur-
ing the postwar period.

School buildings provide spaces for learning
learning environments. As such, they are part of
the technology that should aid in learning and
obviously should be matched with other technolo-
gies that have the same end. Since before World
War II, this had not been true. Recently, some
signs of change are evident.

School architects have done a pretty good job
in providing space for certain special educational
functionsgymnasiums, auditoriums, shops, etc.

33 One of the writers has on loan from Ohio State University a
manuscript for a book being written by Charters when be died.
The title is "Educational Engineering"; the date approximately
1952.

33 An exception is Silvern who has related Charters' ideas to
the present situation and credited him for his contributions.
See, for example. Leonard Silvern, Systems Engineering in the
Educational Environment, Hawthorne, Calif.: Northrop Corp.,
1963.

Leverenz, Humboldt W. and Malcolm G. Townsley. "The De-
sign of Instructional Equipment: Two Views." Occasional Paper
No. 8. Technological Development Project of the National Educa-
tion Association, Washington, D.C.: National Education Associa-
tion, 1962.
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They have, over the last 30 years, immensely im-
proved the aesthetic quality of the school environ-
mentcolor, light, etc. They have made the en-
vironment more healthful with such things as
bet ter lighting and ventilation. They have done
almost nothing to help the general instructional
process by providing for modern instructional
technology. 'Until recently, the concentration on
using natural lighting through acres of glass win-
dows has prevented full use of projection equip-
ment, and many schools today still do not have
adequate light control, acoustic treatment, or wir-
ing. Beginning about 1955, this situation, too,
has changed for the better.

Problems of the design of instructional equip-
ment over the last 50years and2to a certain extent,
problems of the desiern of buildings are inextri-
cably related to the economics of education. The
manufacturer could not invest the necessary cap-
ital to create special educational equipment be-
cause his chances of recovery in a reasonable time
were almost nil. The manufacturer, therefore,
adapted existing conunercial equipmea and made
very few changes in the fundamental models mar-
keted for educational use once they were set. One
manufacturer used the same stampings for the
body of a projector for about 20 years, ignoring
both the needs of the teacher and the technological
developments that had occurred during that time.

The economic problems involved in providing
an educational technology during this period
(1920-55) were complex. The educational estab-
lishment had no precedent and no great inclination
for investina in a machine technology at all. The
local and Seate system of finance left little money
in educational coffers for investment in technolog-
ical capital. The local nature of the educational
market (Robert Hayes, with insight, once called
the educational market "clumped," as opposed to
homogenous or monolithic) together with local
bidding procedures prevented large scale selling.
Tlai distribution organizations of the manufac-
turers were primitive, ranging from one-man
camera and music stores to a few large audiovisual
dealers with service departments.

The materials side of the developing educational
technology over the same period also suffered from
a lack of market on the part of the schools and a
lack of capital, vigor, and imagination on the part
of the producers. The first three large scale ef-
forts to produce educational films were subsidized
for many years by industrypartly in the hope of
eventually developing a profitable market and.
partly for what have to be philanthropic reasons.
Eastman Kodak subsidized Eastman Teaching
Films in the twenties ; Western Electric subsidized
ERPI Classroom Flims (now Encyclopaedia
Britannica Films) beginning in the thirties and
running for about 20 years; David Smart began
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producing Coronet Films on his own estate, using
the profits of Enuire.

The textbook market, while no doubt profitable
over the same period of time, never realized its po-
tential. School systems sometimes kept the same
ext books in use for periods as long RS 25 years

with all tha t implies in terms of outdated learning.
It is only very recently that the development of li-
braries for elementary schools has taken hold, and
many junior high school nnd high school libraries
still are pretty bad.

In 1948, the textbook industry had a study made
by a consulting firm to see if the industry should
expand generally into the audiovisual field. The
conclusion was that it should not." McGraw-Hill,

that had already made a beginning in this
direction, ignored the recommendations and now
occupies a commanding position as an overall pro-
ducer of all kinds of teaching materials. In gen-
eral, the publishing industry is still not facing up
to the general technological developments that are
occurrmg.1°

As more of the newer medialong playing rec-
ords, tapes, etc.came in, the same marketing pro-
cedures applied. The supply a school had of new
and older materials could only be said to be for-
tuitous; it often depended upon who called on the
superintendent. Maps had to be obtained by mail
order or from a salesman who worked a large ter-
ritory out of his house; the supply of textbooks
depended upon the vagaries of State lawin
Kansas students had to buy them, but in California
they were supplied free (and this had certain po-
litical implications in selling) ; the demand for
films, slides, filmstrips, etc., was conditioned upon
equipment available and the extent of library serv-
ice; this was a classic chicken-egg situation and is,
incidentally, one faced with the introduction of
any new media or technology of instruction (teach-
ing machinesprograms, language laboratories
practice tapes).

Beginning with the National Defense Educa-
tion .Act in 1958, the general marketing picture
changed radically and with it improvements in
the overall technological capital of the educational
system. Figures available to 1960, however, in-
dicate that the technological capital of the Amer-
ican education system is still in a primitive state;
Finn has suggested that the Rostow concept of
five stages of technological growth of a primitive
society can be applied to the educational system
and that the American educational system may be
about ready for technological "takeoff." 17

Some time and space have been spent on this
very sketchy account of the development of some

25 A Report to Educators on Teaching Films Survey, conducted
by Harcourt and Brace and other publishers. 1948.

II Redding, M. Prank, with additional material by Roger H.
Smith, "Revolution in the Textbook Publishing Industry," Oc-
casional Paper No. 9, Technological Development Project of the
National Educa tion Association, Washington, D.C.: National Edu-
cation Association, 1903.

1/ Finn, Perrin, and Campion, op. cit.
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aspects of educational technology in American
education in this century because many educated
laymPn (and for that matter, e(lucators and sub-
ject matter experts now attending to the educa-
tional problem) are not aware of these develop-
ments. Many seem to assume that the concept
of educational technolov sprang full blown from
the forehead of B. F. Skinner about 1954, or be-
gan when the Ford Foundation blessed instruc-
tional television with money the same year. To
some degree, judgments as to what will and should
happen with educational technology have to be
conditioned on its historyeven if every decision
made up to this point in time has to be reversed.

These developments, set arbitrarily from 1955,
have led us to the present time. All the evidence
suggests that the middle of the fifties marked a
shift, a quantum jump, in technological develop-
ment for American education. This shift brings
us to the present state of the art, and it will be
described in the following section.

Present State of the Art and a View of the
Future

As was indicated above, the year 1955 has been
arbitrarily set as the beginninp; of modern develop-
ments in instructional technology that have given
rise to such expressions as "the technological revo-
lution in education." This period was examined
in some detail in 1960 by Finn.18 A. brief over-
view of developments in the 10-year period after
1955 should provide a reasonable description of
the state of the art.

Hardware

More or less all technological developments dur-
ing this timemachines, materials, techniques,
organization patterns, etc.may be conveniently
classified into two large categories: (1) A technol-
ogy of mass or large group instruction, and (2)
a technology of individual instruction. Develop-
ments in instructional hardware fall neatly into
these categories.

Television is the instrument par excellence of
mass instruction, even if the receiver is watching
alone. The promoters of educational television
in the beginning viewed television as an instru-
ment designed to help solve the teacher shortage
by providing quality instruction with fewer teach-
ers. Television may be either broadcast, closed-
circuit, or broadcast on the 2500 mg. band (very
short-range broadcasting).

There are now about 100 educational television
stations in the United States. The tendency in re-
cent years is for these stations to transmit more
cultural programs and more programs of a general

Is Finn, James L., "Technology and Instructional Proceu,"
AVER, winter 1960.

educational nature for both adults and preschool
children. School broadcasting (instructional tele-
vision) still occupies some time on these channels.
For reception, there were about 50,000 television
receivers in the schools in 1962.19

Closed-circuit television and the adoption of the
2500 mg. band provide a more direct means for
using television in school instruction. The adop-
tion of closed-circuit television has not been spec-
tacular. As of 1963, there were approximately 600
such installations of all kinds in schools and col-
leges in the United States.2°

Related to television development has been the
development of the video tape recorder. In the
beginning, the price was prohibitive for educa-
tional channels, but the Ford Foundation even-
tually supplied the Nation's educational television
stations with professional video tape recorders. In
the last 5 years efforts, including competition from
the Japanese, liave tended to reduce the size, com-
plexity, and price of this equipment. There are
still problems of broadcast compatibility (the
smaller, less expensive units produce tapes that
cannot be broadcast over standard broadcast equip-
ment without some difficulty; they can, however,
be used on closed-circuit systems). Video tape
recording, of course, permits the freezing, storage,
and free scheduling of television instruction.

The other large development has been tho lan-
guaae laboratory, a sophisticated combination of
sourid equipment centering on the tape recorder,
now often called the learning laboratory. The
language laboratory is a device making it possible
to drill many students in speaking and listening
at the same time but as individuals. Further, since
there are oral (and aural) aspects to other subject
and skill areas (spoken literature and stenographic
dictation, for example), the possibilities of ex-
panding the use of such a facility are being ex-
plored in many places. There are about 10,000
units in the United States, making this develop-
ment the most spectacular from the point of view
of adoption and expenditure of funds.21 These
laboratories range all the way from small portable
units that can be set on a table or wheeled around
on a cart to very large and complex installations.22

A third technoloaical approach to large group
instruction is called multimedia, or multimedia-

"Finn. Perrin. and Campion. op. cit.
22 Ca mplon, Lee E. and Clarice Y. Kelley. "Studies In the

Growth of Instructional Technology. II : A Directory of Closed-
Circuit Television Installations in Americr Education With a
Pattern of Growth." Occasional Paper No. 10. Technological
Development Project of the National Education Association,
Washington. D.C.: Department of Audiovisual Instruction. Na-
tional Education Association. 1963. This figure is now somewhat
low due to expenditures in the last 3 years provided under the
National Defense Education Act.

21 Finn. Perrin. and Campion. op. cit.
21 About 2 years ago the American Association of School Ad-

ministrators launched an attack on the language laboratory,
using some research done at the Institute of Administrative Re-
search of Teachers College. The Association is opposed to cate-
gorical Federal aid to education, from which funds (NDEA ) were,
for the most Part, used to provide these laboratories to the school*.
The NDEA was up for renewal at the time.
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mult iscreen. Here the hardware innovations are
in the form of control equipment which can op-
erate several different types of projectors, project-
ing on two or more screens, singly or toget her.
Projection may by from the rear, as in the case of
the Mult i-Media Laboratory of the University of
Wisconsin, or from the front, as in the case of a
system developed at the University of Southern
California. This technique permits the project ion
of slides, motion pictures, and overhead transpar-
encies as well as tile playing of tapes and record-
ings, very often with teachers or lecturers play-
ing an integral part in the presentation.

There have been small improvements in other
forms of mass instructional technology as the con-
ventional audiovisual devices have undergone
some development, as, for example, the semiauto-
matic threading 16 nun. motion picture proJector
and the semiautomatic or automatic slide projector.
In some ways, principally due to improvements in
the equipment which made it much easier to use
and to a superb approach to marketing; by one
large company, the Minnesota Mining and Manu-
facturing Co., the overhead transparency projector
has now 13ecome a great contender for the educa-
tional technological innovation of the decade, after
languishing since its development from the bowl-
ing alley projector by the Navy in 1941. Coupled
with the tremendous increase in the equipment has
been a tremendous increase in eggs or chickens, as
the case may be. Transparency materials of all
kinds, some prepared transparencies, some mate-
rials making it easy for teachers to prepare, and
some sort of in-between arrangements, like cake
mix, have become available. By far the most
widely used process recently has been the heat
transfer, office copy machine since transparent
materials have been developed to use with it.

Principally due to publicity, the technology of
individual instruction is thought by many to cen-
ter on the teaching machine. This is not the case.
When B. F. Skinner published his famous article
in Science in 1958,2' a great interest developed in
teaching machines and programed learning. This
interest not only engaged psychologists, but also
segments of industry from small inventors to large
firms. From late 1959 to 1962, a rash of companies
went into the teaching machine business (see Finn
and Perrin).24 Most of the small ones have dis-
appeared, and most of the large ones have dropped
the projects.

This situation had several causes. The educa-
tional community was hardly ready for such a
startling innovation ; the whole business suffered
from the same old chicken-egg situation. There
were not enough programs for the machines; the
machines were not standardized so that one pro-

=Skinner. B. F.. "Teaching Machines," Science, vol. 128 (Oct.
24. 1958). PP. 90-977.

24 Finn and Perrin, op. cit.
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grain could fit another ; most machines were poorly
designed; most programs violated all principles
of programing. Research showed no difference
between machine and book-type programs. Pro-
gramed instruction survived in the form of books,
notebooks, arid, other ways of using printed ma-
terial without, machines and is, at present, the
captive of publishem who are not particularly in-
terested in a machine approach.

The teaching machine, however, is not dead.
Some experimentation continues across the coun-
try. In a few places, third and fourth generation
machines have been produced. The basic problem
in the early days was that teaching machines at-
tempted to present verbal information only. This
was all that most programers knew how to prepare.
The capability of a machine, however, is in the di-
rection, on the one hand, of a complex stimulus
picture, sound, color, as well as wordsand, on
the other, of a complex response mechanism, re-
lating the student's response instantaneously to
the task at hand. This leads to audiovisual stimu-
lus machines and computer controlitems that
will be discussed in the next section.

In addition to teaching machines per se, a range
of devices is in use or development that constitute
a solid technology of individual instruction. Us-
ing phonograph records and, later, magnetic tape,
some teachers began experimenting with "listening
corners" in the elementary school shortly after
World War II. Headphones on gang jacks were
developed so that several children could listen at
once without disturbing the class. Later, illustra-
tive materials in the form of filmstrips and slides
and various kinds of workbooks and directions
were added. A sort of home grown individual
instructional technology was developed in a few
places.

Following on the heels of this, several manufac-
turers brought out well-designed listening and
viewing devices for filmstrips, tapes, sound film-
strips, etc. (Various types of reading pacers fall
into this category. ) The materials producers have
not kept up with this development too well, al-
though they have produced some materials. A. lot
of work remains to be done to produce the proper
kind of material for individual as opposed to group
use.

However, the most significant development on
the individual instructional technology front has
been the growth of 8 mm. film. About 1960, sound
was added successfully to 8 mm. film ; this event
triggered a large number of developments in 8
mm., many of them, interestingly enough, in the
silent field. Although 8 mm. may be projected for
fairly large groups and, with the new format just
announced, will probably generate a projected
image about as good as 16 mm. was 10 to 15 years
ago, it is in the field of individual instruction that
8 mm. seems to be destined to make its mark.
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The small, inexpensive technicolor cartridge-
loading projector for individual viewing is already
finding much use and has started a new materials
movement known as "the single concept film."
The single concept film is a 2- or 3-minute film on a
sel f-winding cartridge that may.be inserted in the
projeetor and be ready to project. It covers a
single idea, for example, nuclear fission. The Air
Force recently ordered a quantity of these projec-
tors with stop-frame devices which make it possible
to program the films and use the projector some-
what as a teaching machine. Viewing devices for
8 mm. sound film are also coming on the market.
What this will do to television is still not clear,
especially since there are other developments in
the video tape recording field that bear on the
problem of individual viewing and listening.

MaterialsSystems

In the last 5 years, a great deal has been heard
about the "systems approach" in education. This
interest has increased recently ; there are projects
at Syracuse University, Michigan St ate ITniver-
shy, and the University of Southern California
that are working on certain aspects of the problem.
The systems concept in education is related both to
materials and to hardware as well as to certain
psychological and philosophical concepts.

Technically, if you consider such expressions as
the educational system, the school system, and the
State system of higher education, then an instruc-
tional system is a subsystem. It is this subsystem
that is generally the object of the systems approach
in education.

One way to understand the developing instruc-
tional system. is to approach it through the ma-
terials of instruction. In this sense, the idea is not
too new ; for example, with the introduction of
graded readers accompAnied by workbooks, etc.,
in the twenties, a sort of system of teaching read-
ing was introduced into the schools. However,
the decade we are examining has seen a speeding
up of trends toward systematic organization of the
materials of instruction. This trend was identified
by the Technological Development Project of the
NEA. as "from kits to systems."

There are now available all sorts of kits for
teachers to use which consist of a variety of ma-
terials organized around a topic, such as a country
(Japan) , a process (wheatbread), or a concept
(energy). These kits often include paperback
books, filmstrips, realia, phonograph records or
tapes, etc. The kit is accompanied by a manual
which suggests how the resources may be deployed.

Another systematic approach to instruction be-
gan several years ago with the production of a
whole series of film lessons (162 half-hour films)
in the field of physics. This was followed by other
film series in other areas. These were not simply

"aids." They were systematic presentations of
content, accompanied by suggestions for other ac-
tivities and related, to some degree, to texts or
other materials.

The concept of the Physical Science Study Com-
mittee project under the direction of Professor
Zacharias developed an even more systematic ap-
proach. Here, beginning with a thorough text-
book revision, laboratory exercises, an apparatus,
a whole film series, and some other materials were
prepared. This development was accompanied by
tryouts in the schools and a program in the sum-
mer for training physics teachers to use the ma-
terials. While not developed exactly according to
accepted principles of systems design, it could be
said that the Zacharias group developed a system
for teaching physics.

The foreign language field has recently con-
tributed. some very systematic approaches to in-
struction. There is one system for teaching ele-
mentary French which consists of books, work-
books, tapes, records, and films. These materials
can be supplied in a case with the necessary hard-
ware. The films supplied, while in color, come in
both 8 and 16 mm., and can be used on television.

Throughout the materials field, organized and
semisystematic collections of instructional mate-
rials continue to make their appearance. Eight
millimeter single concept films are being marketed
in sets and are related to textual materials even
the textbook industry is publishing sets of books,
workbooks, tests, and materials from which over-
head transparencies can be copied. Some of the
newer work, as, for example, by the AIBS (biol-
ogy) ffroup is even more systematic. Materials
now 137'ing tested by this group lead the teacher al-
most step by step through the teaching process.25

It is, I believe, safe to say that this move toward
organization and system in the instructional mate-
rials field is one of the most solid trends of the
technoloffhical revolution in education. Its im-
plicationfor the role of the teacher of the future,
is, of course, tremendous.

The systems approach to instruction also has a
hardware aspect. Up to the present time this has
shown up principally in an attempt to bridge the
gap between the technology of mass instruction
and the technology of individual instruction. In a
sense the languaffe laboratory has always done
this as the individual student in the laboratory
deals with what is, in effect, a mass communication
system.

However, there are several devices now being
used that bridge this gap more directly. These
devices provide for mass stimulus (television, pro-
jection, or multimedia presentation) but allow
each individual student to react to what he sees by

21 See, for example, Biological Sciences Curriculum Study,
High School Biology, Special Materials: Teacher's Manual (Re-
vised Edition), Boulder, Colo. : Biological Sciences Curriculum
Study at the University of Colorado, 1964.
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pressing a button, turning a dial, or otherwise in-
forming the system as to his response. These db-
vices go under tile general name of classroom com-
municators. One such device is now being used in
several of the Job Corps camps. The data derived
from the students' response can be processed in
several ways; for example, providing the teacher
wit ii an immediate readout of how well the students
are performing. The materials for such a system
have to be very carefully programed and are, of
course, highly systematic. This requirement is the
biggest problem in connection with the use of this
equ ipment.26

There are several other ways to consider the sys-
tems approach to instruction. For example, the
small group interested in computer applications
to education seems to take the position that the
only systems approach to education is through the
computer. i'his will probably be the ultimate sys-
tems approach.27

Organizational Concepts

As was indicated by the introductory material,
orminization is a major aspect of technology. As
might be expected, organization concepts better
fitted to present educational needs are being sug-
gested and applied. We are considerino-r, here only
organization for instructionnot other proposals
having to do with the governino. and financing of
the educational system as a whole.

In essence, there are two such orobnnizational
patterns on the current scene whichhave many
common aspects. The first, usually associated
with the name of John Goodlad, reorganizes the
elementary (and junior high) school into an un-
graded pattern, permitting the individual student
to progress much more easily at. his own rate. The
system of grade classes, imported from Germany
in. the 19th century, is unrealistic in the sense cif
human variability. It was, in its day, a technolog-
ical solution to a chaotic problem. Whether the
ungra(led elementary school is the answer for 1965
yet remains to be seen. The requirements in terms
of materials, individualized instruction, and the
like are frightening.

The second new system of organization is ap-
plied to the secondary school and is usually re-
ferred to as the Trump Plan after its originator,
Lloyd Trump. Trump has attempted to break up
the 'cog crate," 30-student-to-a-classroom situa-
tion iiithe hi3O.11 school and provide for large group

(instruction 40 percent), small seminar instruc-
tion (20 percent), and individualized instruction
(40 percent). This concept is formally referred
to as the Staff Utilization Plan. Inherent in this

aa The best such program the writer has seen in one developed
for the retraining of bus drivers by Western Greyhound using
films and slides on a system known as the EDEX.

" See the paper prepared for the Commission by Donald Bush-
nell foe a complete dhacussion of Ws aspect of educational
technology.
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system is the idea of team teaching where teams
of teachers, sometimes under a master teacher,
manage these several responsibilities. Various
aspects of this plan have been tried out all (Wee
the United States, and the idea seems to be moving
into practice. It should be emphasized that the
Trump Plan is also postulated on a much wider
use of instructional instrumentation than now ex-
ists, particularly for large group and individual-
ized instruction. (Many existing team teaching
experiments do not have this component.)

Curriculum, Reform

Another aspect of the technological revolution
in education is curriculum reform. Reference was
made above to the Physical Science Study Com-
mittee. The PSSC set the pattern for curriculum
reform, backed by money from private founda-
tions and the National Science Foundation. Since
that time, following the PSSC pattern to some
extent, groups in biology, chemistry, mathematics,
and many other fields have been organized. As
of 2 years ago, the NEA identified 37 such proj-
ects. Almost all of these have an orientation to
instructional technology in some or all of .tt,3
aspectstelevision, programed instruction, films.
In other words, the approach to the radical revi-
sion of the educational process is through the ma-
terials and devices of instruction.

The Current Situation in Educational Psyclwlogy

If the approach to change in education is viewed,
at least in some quarters, through the materials
and devices of instruction, it follows that the psy-
chological orientation of these devices and mate-
rials within the teaching-learning process is of
crucial importance. This is the area of applied
educational psychology, or, as was indicated in a
previous section, what some theorists, such as
.Lumalaine and Glaser, consider to be the tech-
nology of instruction.

The current situation, however, within educa-
tional psychology is, to say the least, mixed. Very
few theorists or practitioners would be willing to
say that one given point of view has achieved all
of the answers. In the general practice of school-
keeping today, an eclectic point of view as to
theory coupled with a large portion of experience-
passed-on-down constitutes the operational base.

Within the general literature of learning theory
and related matters, there have been many at-
tempts to distinguish, describe, even to reconcile
various theories of learning. Hilgard, for ex-
ample, in a classic work treats nine theories of
learning.28 Such considerations are important to
the scientist exploring this area, but it is highly

" illIgard, E. R., Theories of Learning (2d ed.), New York :
Appleton-Century-Crofts, 1950.

1
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likely that most practitioners todayteachers,
materials producers, etc.could not make the
sometimes subtle distinctions between these points
of view, and certainly could not consciously apply
t hese dist inctions to real life problems of teaching
and learning.

The unintmted person reading only a portion of
the literature might get the impression that the
nmtters of teaching and learning were pretty well
settled by the psychologists. This is not the case.
However, since the educational process is ongoing
and since children and adults conic to school daily,
some kind of commitment to a point of view is
often made, particularly at the growing edge of
educational technology. The following brief de-
scription of the situation must be read with this
fact in mind and also remembering that most prac-
tice does not have a coherent theoretical base.

The most dominant point of view within the area
of instructional technology today is that of Prof.
Jerome Bruner of Harvard. Professor Bruner's
point of view has been adopted by the Zacharias
group which began the national movement of cur-
riculum revision through. the materials and devices
of instruction with the physics course of the Phys-
ical Science Study Committee. This ,,group has
extended its activities to such areas as elementary
school science,29 and its point of view and method-
ology are, it is believed, dominant throughout al-
most all national efforts at curriculum revision,
even including music and the fine arts.

At the great risk of oversimplification, Bruner
and his colleagues, because they have carefully and
brilliantly studied what is known as cognitive
structure (an individual's organization, stability,
and clarity of knowledge in a particular subject
matter field at a given time), have emphasized two
general concepts: (1) Knowledge in a given field
has a structure that can be taught and on which all
individual facts and events can be hung; and (2)
such a structure is best learned by the method of
"discovery" or "inquiry," which in turn will help
the learner be more creative and able to learn all
his life. Bruner's ideas have received great ac-
ceptance among scientists, mathematicians, and, in-
terestingly enough, from many old-line progres-
sive educators. A popular source for Bruner's
ideas is his-little book The Process of Education.3°
His concern with other aspects of learning may be
found in another small volume, On Knotoing.31

Again, recognizing the difficulties of oversim-
plification in a brief treatment such as this, B. F.
Skinner, also of Harvard, can be thought of as
holding a point of view almost directly opposite to
that of Bruner. Skinner has recently criticized the
Bruner position in a popular article " and in a

21 See. tor example. A Review of Current Programs, Educational
Serv'ecs. Inc.. Watertown. Mass.. 1965.

34 Bruner. Jerome. The Process of Education, Cambridge, Mass. :
Harvard University Prose. 1960.

81 Bruner. Jerome. On Knowing, Cambridge, Mass.: Harvard
University Press. 1962.

technical essay." Skinner, recognized as the
father of teaching machines and programed in-
struction in the modern sense, has a theory of
teaching and learning known as operant condition-
ing in which the individual learner's behavior is
"shaped" by positive reinforcements administered
under certain contingencies and following certain
scliedule.s. Theoretically, programed instruction
of the so-called linear type is designed to do this.
In practice, very few programers write programs
according to pure Skinnerian principles. Skinner
has had an enormous influence on the thinking of
psychologists, and it is safe to say that most psy-
chologists today aro behaviorists who would be
willing to accept a great deal, if not all, of Skin-
ner's point of view. The fact remains, however,
that his influence on educational practice, particu-
larly on educational technology as it is being ap-
plied, is small compared with that of Bruner.

A third point of view, for the moment somewhat
outmoded, may be described as antitechnological
and existential. It is stubbornly held, however, by
a portion of the educational community, notably
those most concerned with child development and
the person, and some of those concerned with crea-
tivity. These latter often accept much of the
Bruner position in addition. In some ways this
position combines a little of the old Gestalt con-
cepts with the so-called assumptive view of percep-
tion and a great deal of emphasis upon self, self-
actualization and self-perception. These con-
cepts, combined with certain others derived from
psychotherapy are often referred to today as "ex-
istential" psychology.

As was mentioned, there are, of course, other
theories of teaching and learning; the so-called
neobehaviorists, for example, adhere to a range of
closely overlapping points of view. We are speak-
ing here primarily of the views of practitioners
(considered broadly) concerned with developing;
educational technology. In this connection, sev-
eral newer positions which appear to have promise
for or aro related to instructional technology
should be mentioned. Studies in neurophysi ology
have resulted in a theory of thought in behavior
dealing with the electrochemical functions of the
central nervous system; memory has been studied
with reference to changes in nervous structure, etc.
Such a viewpoint is appealing to some theorists in
instructional technology, probably because of its
science-technology relationship. One of ',he lead-
ers in this field is D. 0. Hebb."

Closely related to the interest in neuropsychol-
ogy and even more closely related to developments

u Skinner. B. P.. "Why Teachers Pail," Saturday Review,
Oct. la. 1965. ri. 80.

u Skinner. B. P.. "Reflections on a Decade of Teaching Ma-
chines." in Teaching Machines and Programed Learning. Data
and Direction% WaFhington. D.C. : Department of Audiovisual
Instruction. National Education Association. 1965. pp. 5-20.

S4 Hebb. D. 0., The Organisation of Behavior, New York : John
Wiley and Bons, 1949.
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in technology in general is what is often referred
to as the cybernet lc model of behavior and learn-
ing. Essentially, this viewpoint undertakes to ex-
plain thought and behavior in terms of models de-
rived from the studies of computers. An excellent
statement of this position may be found in Milkr,
Galanter, and Pribham.33 In many ways, this
theory can be considered an information theory of
learmng and is related to an even more ebtborate
concept, J. P. Guilford's structure of intellect.3°
David Ausubel has recently published a theory re-
lating only to what he calls "reception learning,"
or the processes of learning meaningful verbal ma-
terials, argoing that this type of teaching is what
is principally done in school." All of this work
sup.gests that it will influence technological appli-
cations in education within the next decade. If
this is true, some changes in current trends will
occur.

Finally, it should be noted that both dominant
and emerging theoretical positions in the litera-
ture (which have been applied in small areas of
technological practice in some instances) merely
emphasize the fact that the educational practi-
tioner cannot turn to a science of learning for
his answers. This has resulted in a technological
or empirical approach to solvir.g practical prob-
lems of teaching and learning. This point of view
in espoused by Ofiesh and is containA in part II.
The empiricists hold that materials, devices, and
processes must be validated in advance in terms
of well stated objectives of instrutcion on the stu-
dents on which they are to be used. In other
words, materials, processes, and devices are pro-
duced on a best-guess basis, are tried out, are re-
fined or changed as necessary, and are tested again.
The process is repeated until a system that works
is derived. Such a concept can be considered as
a sheer technological or engineering approach and
is so referred to by those who advocate it.

If present efforts at research, development, and
theory construction continue to expand; if, for
example, the national research and development
centers and the regional educational laboratories
take root and grow, it can be expected that a much
greater alignment of theory and practice of teac.1-
ing and learning will come about within the next
two decades. While it is unlikely that the answer
will be achieved in this first new thrust, the mme
toward the classic relation of science to technology
in the field of education will be speeded up.

35 Mnler, G. A.. E. Galanter. and Karl Prlbham, Plana and the
Structure of Behavior, New York: Holt, Rinehart and Winston,
19W.

34 Guilford. J. P.. and P. R. Merrifield. "The Structure of In-
tellect Niodel : Its USP and Imp1ication:4." Los Angeles : Univer-
sity of Southern California Psychological Laboratory (Report
#24). 1960.

" Ausubel, David, The Psychology of Meaningful Verbal Learn-
ing, New York : Grune and Stratton, 10113.
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Research, and Development

The history of research and devek?ment in the
field of instructional technology is a long story
in itself." Contributing to the quantum jump of
1958 in this field was the passage of title VII of
the National Defense Education Act. Title VII
provided both for research in the new media field
and for dissemination of information about new
media to the educational community. Although
the amounts of money available have been small
(too small), the effect has been large. Psycholo-
gists and other educational research workers have
turned their attention to educational media, and
fundamental questions concerning effectiveness and
use of the technology of instruction have been
invest igated.

The Cooperative Research Group in the U.S.
Office of Education has also funded some studies
in the field of instructional technology, and some
research has been backed by other Government
agencies concerned with manpower retraining, etc.
Compared to the need, this research effort is still
too small and the dissemination of the results of
this research leaves much to be desired.

The new Elementary and Secondary Education
Act of 1965 contains a provision for $45 million
for what are known as regional educational labor-
atories. These laboratories (actually, they will
probably be more like groups of cooperating in-
stitutions and school districts) are supposed to
do research and then apply the results of this re-
search to practice. The task force, which worked
preparing the background for the bill, had in
mind something like Professor Zacharias' Educa-
tional Services Inc., a nonprofit corporation which
produces the materials for PSSC and other cur-
riculum projects. However, it is likely that the
organization of the laboratories will be much
broader. There is no doubt, however, that there
will be a large component of activity relating to
instructional technology in these laboratories.

While many important research questions need
to be settled, the great problem is the dissemination
of the results of this work and the application of
these findings to practice. To take just one exani-
ple, there is very little evidence that the research
findings on programed instruction have actually
been applied in the construction of many programs
that are available; further, the use of programed
instruction in the schools remains at a minimum
levelthe movement has not affected practice a
great deal.

The great foundations of this country have con-
tributed both to the research effort surrounding in-
structional technology in this decade and to the

le The Instructional Technology and Media Project at the Uni-
versity of Southern California win soon release a paper covering
the history of research and developmen2 in instructional
technology.
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dtwelopinent work associated with it. Actually,
foundation support has principally been for devel-
opment and, as such, it, has been more of an eco-
nomic than an intellectual force. Because of this,
it will he treated in the next section.

The Infusion of Capital

.1f technological capabilitymachines, Mate-
rials, etc.is viewed as capital, the educational
systeni of this country is still poverty ridden. Us-
ing hardware as a Ilieasure of this capability, Finn,
Perrin, and Campion found it to be relatively
low.39

This low capital level is ;hy, during this crucial
decade of 1955-64, foundation support has in many
cases been decisive and has turned the path of
American education into new, technological direc-
tions. The role of the Ford Foundation in this 4

picture cannot be underestimated. Especially in
the field of television, the support from tbe Ford
Foundation was decisive. This included help for
weak educational television stations, the establish-
ment of the National Education Television Net-
work Service, support for a, national effort in
instructional tele\ ision, the institution of the
airborne television program in the midwest
(MPATI), etc. Millions of dollars helped build
technological capability and, of course, included
other activities besides television; for example, the
founding and support of tbe Educational Facil-
ities Laboratories which aro designed to improve
educational construction of all kinds.

Other foundations, notably Carnegie, also con-
tributed to this buildup. However, other than
television, viewing the needs of the country as a
whole, all the foundation money put together could
only be described as seed corn. It remained for
the U.S. Congress to provide funds for a much
larger capital infusion into the American educa-
tional system.

From the point of view of educational technol-
ogy, title III of the National Defense Education
Act made all the difference. In its original form,
it provided money on a matching basis for States
to furnish local school systems with funds to pur-
chase materials and equipment for teaching sci-
ence, mathematics, and modern foreign languages.
This provision has since been expanded to cover
other areas of the curriculum. Under the older
restrictions, approximately60 to 70 percent of the
funds went into science equipment and the balance
into audiovisual materials and equipment. These
percentages are no doubt changing and, during the
last year, the amount of money expended under the
provisions of this title was about $90 million.

Almost all of the acts relating to manpower
(manpower redevelopment and training, voca-

20 Finn, Perrin, and Campion, op. cit.

tional education, etc.) are designed to provide
money for research and for teaching 2quipment
and materials. No estimates were psailable to the
writer as to the exact amount of such funds, but
they are considerable and will contribute to the
overall increase in technological capital for the
educational system.

Acts of the Congress relating to manpower were
climaxed with the passage of the Economic Op-
portunity Act of 1964the so-called War on Pov-
erty. In the act, provision is made for centers
for the basic education and vocational training
of jobless youths. In the organization and de-
velopment of these centers, the assumption has
been nmde that a great deal of use must be made
of instructional technology because the system of
instruction, it is believed, must be considerably
different from that used in schools from which
these young people dropped out in the first place.
Because the main Jol. Corps training centers are
being operated by private industry in many in-
stances, every effort is being made to apply the
best that is known in the instructional program
of these camps. Money is available. Camp Parks
for example, installed about $90,000 worth of tele-
vision equipment. This development will have
far-reaching effects, but they have yet to be as-
sessed.

The latest act of Congress affecting instruc-
tional technology is the Elementary and Second-
ard Education Act of 1965. Mention has already
been made of the laboratory provision. One
title of the act provides for the strengthening of
library services, and this will add to the tech-
nological capital available to schools, as library
services will include materials other than books.
Another section provides for supplementary edu-
cational centers. These are conceived very broad-
ly and will contain everything from guidance and
remedial services to resident musicians. These
centers will obviously have a, media component
and may end up as, among other things, regional
centers for more sophisticated technological serv-
ices. Plans for these programs are just being
laid.

There are other governmental influences in the
field of instructional technology; for example, the
wide use of many of these techniques in the train-
ing programs of the Armed Services. Further
research in the field of instructional technology is
being conducted by HumRRO for the Army and
by other defense agencies.

The piO.ure adds up to the fact that an in-
crease in the technological capital of the educa-
tional system of the United States can be ex-
pected in the next few years as a, result of Gov-
ernment programs. The extent of the increase,
its general acceptability, and its effect remain
to be seen. At present, frc,...1 the point of view a

1
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t he existing, let alone the future, technology, the
American educational system is undercapitalized.

The Response of IndustqDivowifeation and
Rewvanization,

Accepting the fact that the American educa-
tional system reul91ns vim;tive from the point
of view of technological development, it is no
different from other parts of the public sector,
such as the field of social work. Tb;r3 concept,
of course, can be traced to Galbr sum-. e,gosted in the Affluent Society t) s`ment
nmst move into the public sector :ilat we
should treat such institutions as eJ. ,..tion with
at least as much generosity as we do Las Vegas or
the Strategic Air Command.

In addition, the economics of the defense and
space programs cannot forever remain at the
same levels. These programs have created great
scientific-based industries with tremendous tech-
nical and manpower capabilities. Reduction in
space and deLnse programs could cause social
problems of no mean magnitude. It is no acci-
dent, therefore, that the Galbraithian concept of
beefing up the public sector of the economy should
be linked to the potentials of the aerospace, de-
fense, and science-related industries.

With some anticipation in the earlier man-
power acts, this policy became reality when the
Economic Opportunity Act of 1964 provided for
the participation of industry in the Job Corps ,

other drograms. This put the science-related in-
dustries into the education business and, in the
perspective of the general scientific-technological
revolution, was inevitable anyway. Further, many
of these industries or industrial groups had made
previous passes at private educational develop-
ments (teaching machines, computer scheduling
services to schools, etc.) and already had created
some special educational capability.

The various acts discussed above provide a con-
siderable amount of money and are an enticement
for the science-based industries to enter the edu-
cational field. Since most of them have a quick-
reacting capability, it -was to be expected that the
last few months have been occupied with tooling
up. preparing proposals, reorganizing in the direc-
t i(ui of what can only be called "educational diver-
sifieation," and otherwise preparing to move into
tl is new enterprise.

Several of the large Job Corps camps, as was
Mdicated above, are beinp- operated b,. these in-
dustries, sometimes in combination with a univer-
si ty. However, the most interesting signs are
those related to mergers, acquisitions, joint ven-
ture agreements, and the like. Raytheon has pur-
chased EDEX, a classroom communicator manu-
facturer, and Dago Television. Xerox has cre-
ated a research laboratory in the basic behavioral
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sciences and has acauired Basic Systems (a pro-
graming group) an American Educational Pub-
lishers; Westinghouse has acquired the entire pro-
graming capability of Teaching Machines Inc.;
Litt on Industries and Hughes Aircraft have both
built up inhouse capabilities in these fields and,
particularly in the case of an acquisition-oriented
company like Litton, acquisitions of various kinds
may be expected. This is a partial and very in-
complete list, but it is illustrative.

These industrial groups are f, 1,gressive and have
access to highly educated manpower both inhouse
and on a consulting basis. The effect of these de-
velopments is not yet clear, but some of them ought
to be pretty obvious. There is not too much man-
power available in the instructional technology
field, and hence, there will be competition for man-
power.4° The very existence of technology-based
instructional programs in Job Corps camps, etc.,
will put pressures on the schools. School board
members may not be so reluctant to vote funds for
instructional technology once the industrial factor
becomes evident, and they may even put pressure
on school administrators.

Since this is just the beginning of this phenom-
enonessentially a phase of the scientific-techno-
logical revolutionmuch more can be expected to
come out of it.

TrendsA Forecast

The preceding section covers the current situa-
tion with emphasis upon the decade 1955-64, a
crucial period, for the development of educational
technology. The changes occurring during this
period were so striking (and some of them, such
as the language laboratory, so unpredictable) that
forecasting in this field appears extremely risky.
Further_ it cannot be overemphasized that devel-
opments ii,volving any appreciable degree of nov-
elty are still very slow to affect educational prac-
tice. In effect, events occur at two levels: An
analogy might be to consider the interest in re-
search and development now occurring- in educa-
tional technology as the upper level of ocean cur-
rents which can be seen and measured, and actual
practice in the majority of educational institutions
and systems as the deep, slow swelling, cold cur-
rents that move in their own time and are difficult
to detect.

Nevertheless, there are probabilities and trends
in the situation, and prediction is possible, al-
though its accuracy cannot be stated even with the
precision of probability statements now used in
weather forecasting. What follows in this section
is such a prediction; it is the sole responsibility of

40 One of the writers had one doctoral candidate in the spring of
1965, who received four job offers in 1 week. Two were from
universities and two were frotu industries, lie took an indus-trial job.
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the principal author. For reasons which should
become clear, this forecast is divided into two
partsa short-range forecast and a long-range
forecast.

The Next 5 to 10 Y ears

An analysis of the situation suggests that the
next 5 to 10 .eari will be a period of consolidation
and spread into educational practice of the tech-
nological developments of the last decade. The
educational system has, in effect, been threatened
with novelty; in the coming decade the novelty
will be absorbed to the point where it will be no
longer revel. There will be some new develop-
ments; these, however, will tend to be in the politi-
cal-social-economic sphere and not, as many of the
current thinkers in educational technology sup-
pose, in materials, hardware, and psychological
breakthroughs. Breakthroughs and novel devel-
opments are always possible these days, but the
current trends continue to suggest that their Lime
is, perhaps, a decade or more away.

Based on the generalization that consolidation
of gains will characterize the next decade, the fol-
lowing forecast is made from current trends:

1. 2. nnovationChrmgc. It has become the
official policy of the U.S. Office of Education to
encourage educational innovation ; further, the
concept of innovation is "in" with the entire edu-
cational community at State, regional, and local
levels. Three forecasts can be made in this area:

a. The principal site of education innovation
will change from the lower levels of the school
system to higher education. Colleges and univer-
sities will be forced to innovate, principally due to
the flood of students, but -with other factors acting
as an influence as well. Universities, while sources
of innovation for the whole culture, have been

h to make drastic changes in their own proce-
dures, particularly their teaching procedures.
The innovations which will be forced on the higher
educational system during the next decade will,
therefore, cause a great deal of strain.

b. With nspect to the system as a wholepar-
ticularly the public school systemeducational
innovation -will become institutionalized, centering
upon the U.S. Office of Education and secondarily,
the several State departments of education. Exist-
ing legislation and plans and the influence of a
new educational establishment will all combine to
push this now visible trend into actuality.

The principal instruments for this institutional-
ization are likely to be the regional laboratories
now being set up by the US. Office of Education
together with regional educational centers to be
set up under title III of the Elementary and Sec-
ondary Educati3n Act of 1965. The regional cen-
ters do not have to have this function, but at this

writing, it looks as though part B of this section of
the law, which does provide for exemplary (i.e.,
demonstration centers designed to spread innova-
tive ideas) projects, will receive precedence over
regional educational services. However, even if
these instruments are not used for one reason or
another, others will be found, and the innovative
process will be institutionalized.

c. With the institutionalization of educational
innovation, two things will happen. First, the in-
novations themselves its they are picked up by
units of the system (schools, school districts, col-
leges) will become simplified and vulgarized,
sometimes beyond recognition, and will lose a great
deal of their power. This is principally due to the
fact that the system as a whole is not sophisticated
enoug,h to absorb many of the new processes and
procedures with all of their subtleties and quali-
fications. Secondly and more important, as the
process of innovation is institutionalized, innova-
tion will gradually become little more than change.
This is based on the assumption that the "inven-
tion of the method of invention" as applied to
educational innovationand that is the avowed
purpose of this institutionalizationwill not
necessarily work with the same force that it has
with industrial teanology. It is likely that the
true innovators will begin to drop out of such an
institutionalized system, and the remaining bu-
reaucracy will not be capable of far-reaching
innovation:41

2. The Development of the IV ew Educational
Establishment. American education has always
seemed to have more common procedures, goals,
and even buildings and '"ich ing materials than
are warranted by existei " autonomous and
presumably different Stat 7stems. There
are many reasons for this, la those often
cited is the existence of an ee. ational establish-
ment. In the past, it has been stated that this
establishment has consisted of the natienal edu-
cational professional associations, the teachers
colleges and schools of education in universities,
and the State departments of education. After
1950, this establishment came under heavy fire, and
beginning about 1955, a new educational establish-
ment began t J emerge.

The significance of this new educational estab-
lishment for this paper is that it has a scientific-
technological base. Essentially, it consists of four
or five of the leading higher institutions in the
United States, several foundations, a component
of the new scientist-politicians that have emerged
in the lzIst 20 years and so,..e e'lle individuals both

41 This is why the principal author has some doubt as to Oglesh's
proposal in part IL The proposal is for another form of insti-
tutionalization. For an interesting discussion of the difficul-
ties of chauge in an educational bureaucracy. see the article by
H. Thomas James. "Problem in Administration and Finance
When National Goals Become Primary," PM Delta Kappan, De-
cember 1965, pp. 184-187.



EMERGING TECELNOLOGY

within and without Government. Its relation to
tho ohler establishment is almost nil.

'rho next decade will see the complete domina-
tion of educational thinking in this country by this
now establishment as it develops and consolidates.
Nothing in this statement should be construed as
suggesting that there is anything conspiratorial
about this emergence. It is doubtful, for example,
whether individuals now belonging to the new es-
tablishment even know it as such. Rather, the
emerp-ence of such a group of intellectual leaders
for education was almost foreordained by the de-
velopment of our advanced tecklological society.
Henceforth, the new establishment will orient
American education more in the direction of
science and technology as associated with its own
processes imd will absorb only that part of the older
establishment which will fit this overall scientific-
technological pattern.42

3. The Systenzization of the Materials of In-
struction. The already well-developed trend
toward more systematic organization of instruc-
tional materials will reach fruition in application
in schools and colleges within the next few years.
Systems of teaching the structure of subject mat-
ters and certain skili 3 such as reading will be ap-
plied on an increasing scale. These systems win
make use of all of the available instructional tech-
nolop-y43 and will absolutely cc ntrol the curricu-
him in the areas (such as physics) where they are
applied. To some degree, competing systems will
be created, and schools and colleges will be asked
to choose among systems; however, since these sys-
tems are expensive and tako years to develon, the
choices will be limited. Further, there will be
problems of obsolescence and logistics associated
with them for which the schools and colleges are ill
prepa red.

The materials within these systems (films, pro-
gramed learning sequences, videotapes, books, etc.)
will increasingly be tailored directly to learning
tasks and will represent much more of a rifle ap-
proach than the historic shotgun approach of the
standard textbook or educational film. As such,
their overall effect should be much more efficient.
Further, research now going on in several places
should have begun to supply some answers to the
general question as to which medium is the most
effective for a given purpose. If these answers do
develop, the emerging instructional systems will
also reflect this knowledge. Increasingly large
amounts of money will be spent on developing
these systems.

42 In this connection it is fascinating to note thnt recent news
stories report that the new Russian educationnl program was
prepared by a commission composed of members from the Academy
of Sciences and from the Academy of Pedagogical Sciences.

42 It is believed that forecasts which claim all instructional
systems will he computer controlled In the near future are wrongby at least 20 years.
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4. Developments in Hardware. Hardware,
particularly in sophisticated systems, such as mili-
tary weapons systems, can change or develop rap-
idly. On the other hand, in the consumer field,
such as refrigerators and automobiles, the changes
tend to be slower and are often more apparent than
real. In the field of instructional technology, both
possibilities are present.

a. Optical-photographic versus electronic sys-
tems. Because of the long leadtime that optical-
photographic (conventional audiovisual) sxstems
(projectors, film, etc.) have bad on electronic sys-
tems (television, videotape, etc.), existin<7 instruc-
tional hardware is heavily weighted toward the
optical-photographic for pictorial (and audio)
storage and transmission. Further, photoeTaphic
information is still superior to electrenic Cy a fac-
tor of, perhaps, 100 to 1. There are other influ-
ences as well, such as accessibility.

The next few years will see a continuing inva-
sion of this field by electronic transmission. Im-
provements will be made in the information capa-
bilities of electronic systems; the transmission of
color will become cheaper and easier5 accessibility
will be improved through cheaper videotape-type
storage; and videotape recorders and players will
become smaller less expensive, and easier to oper-
ate with reliability. By the end of the decade, a
new balance will have been achieved between these
two (partially) competing systems. Neither will
disappear, but electronic storage and transmission
or combinations of electronic and optical-photo-
graphic systems will claim a much greater share
of existing hardware designed for pictorial stor-
acre and transmission than is the case now.

b. Television, videotape, etc. As indicated
above, videotape players and recorders will bc
come smaller, cheaper, and more reliable. 'Wheth-
er the current methods of recording on magnetic
tape will still be in use might be in question, as
there are several other ways to use electronic im-
pulses to record information on some medium ;
thermoplastic recording is an example. The pre-
cise means is unimportant from the educational
point of view. What this does mean is that images
and sound will be available in inexpensive, easy-
to-use form.

In addition, it is to be expected that television
will expand in its educational aspects during the
same period of time. This expansion will prin-
cipally be in the closed-circuit and 2,500 mg. areas
and not in broadcast television for schools and
colleges. The expansion will occur first in higher
education, and it can be fairly confidently pre-
dicted that interinstitutional cooperation in the
use of television, such as has been experimented
with in Oregon, will be extended as the pressures
on higher education increase. A professor in one
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inqtitution teaching a, class in another, or several
others, will not be at all unique except, in small
enrollment, prestige institutions. Even in such
cases, lectures from Nobel Prize winners imd the
like will probably be delivered by television.

Along with these developments in television and,
for v whilA them, will be
an enormous increase in the use of telephone lines
to transmit, certain kinds of educational materials.
The last few years have seen sonic growth in the
so-called "tele-lecture" technique where the lec-
turer at one location can speak to a group via
amplified telephone at some other location. Re-
cently, as at the Harvard Business School and
in connection with various medical education pro-
jects, conference-type seminars between groups
have been held using the telephone system. A new
invention makes it possible for a teacher to draw
while lecturing over the telephone and have the
image projected by a special overhead projector
at the receiving end; slides and other materials
distributed in advance have also been successfully
used with tele-lectures. Since this procedure is
relatively inexpensive and very useful, it may be
expected to grow spectacularly during the decade.

c. Other hardware developments. While im-
provements and changes may be expected in all
audiovisual equipment, it is likely that the major
advances will occur in the field of self-instructional
devices. There are, at present, several prototypes
under development of multimedia machines (still
and motion picture and sound) designed as in-
dividual instruction devices. While the history
of this type of teaching machine has not been too
spectacular up to this point, it seems reasonable
to predict that the next, decade will find several
types of these in use. This, of course, will set a
new requirement, for programing and production
of materials.

The 8 mm. film, particularly with the new for-
mat (40 percent more information per frame), will
constitute the most important development, in the
audiovisual field in the next few years. Following
Professor Forsdale of Teachers College. it, is be-
lieved that 8 mm. will be used primarily for in-
dividual instruction, although with the 3W format
classroom projectors for groups of up to 50 in
size may be expected to become quite common. As
8 mm. comes in, a technological lag. problem will
become apparent with the huge investment, the
educational system has in 16 mm. film and pro-
jectors. One way around this problem will be to
develop individual instruction devices for use with
8 mm. film, particularly devices that permit stu-
dent response. Considerable resistance to this de-
velopment may be expected.

Multimedia-multiscreen techniques for large
groups will continue to expand during the next
10 years. Lecture halls and briefing rooms will be

built with such hardware requirements in mind.
Automatic projection equipment will be rede-
signed in order to operate in gangs for this pur-
pose, and control equipment will be developed on
a miniaturized, high reliability form.

d. Computers and the interjace problem. Sinee
a separate paper has been prepared on computer
applications to education, computers for computer-
based instruction will not be discussed here. How-
ever, it may be important to point out or reempha-
size that there are certain needed hardware
developments related to computer-based instruc-
tion which will probably occur (hiring the decade
under consideration. These developments are re-
ferred to as the interface between the computer
and the student and have been the subject of a
recent study by Glaser, Ramage and Lipson. 44 In
the next 10 years various ingenious interface de-
vices will be developed so that students may receive
stimulation in various forms from a computer
(pictures, words, numbers, sounds, graphs), may
manipulate the subjcct matter so presented with
instruments such as light pens, and may be in-
formed on other portions of the interface device
as to progress, what to do next, etc. Until such
interface devices are developed, computer-based
instruction will never achieve its full potential.45

Essentially, at least a portion of what should go
into such an interface device is the result of de-
velopments which, in the computer field, go under
the general name of information display. Al-
though the existing literature seems to suggest it,
there is nothing in the educational picture which
would require all such display techniques to be
confined to devices requiring student response and
controlling student behavior in detail. It is rea-
sonable, in fact, to predict that information dis-
play techniques which are essentially electronic or
electronic-optical in character will also be used in
connection with television, other wave-propogated
transmission and telephone to convey teaching ma-
terials from one point to another without elaborate
response and measuring devices. As yet, with the
exception of a few experiments, the techniques of
information display in use with sophisticated sys-
tems, such as space and space support systems,
have not been tried with education problems."
The next decade wi I see many developments in
this area, including simulation.

44Gloser. Robert. William W. Ramage. and Joseph I. Lipson,
The Interface Between Student and Subject Matter. Pittsourch:
Learning Research and Development Center. University of Pitts-
burgh. 1964.

45 There are, of course. 0.:her requirements for the ideal com-
puter-teacher. See, for example. the abstract of the Case and
Roe study in the A.,!diovisual Communication Review, vol. 13,
No. 4 (winter 1965). p. 453.

44 One example of such an experiment is that undertaken by
Licklider. See Licklider. :r. C. R.. "Preliminary Experiments in
Computer-Alded Teaching." in J. E. Coulson (ed.). Programmed
Learning and Computer-based Instruction, New York : Wiley,
1962, pp. 217-239.
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5. I nformation Storage and Retrieval. An areawhich may develop as spectacularly in the next 10years as the language hthoratory and associatedteaching techniques did in the 1955-64 decade ist he area of in formation storage and retrieval. Assuch, in its educational applications, it could rep-resent an exception to the general orientation ofthis section.
The problem of the information explosion is wellknown; the fact that much information todaynever reaches the book stage in time but remainsin the form of documents, articles, etc., has givenrise to a whole new profession known as "docu-mentalists"; experts in information storage andretrieval aro calling themselves "information sci-entists"; and there are signs within the old-line

professional library field of a deep schism between
conventional librarians and information scientistsand documentalists.

Obviously, new technological information stor-age and retrieval techniques can be (and are now,to a certain extent) applied to the problems of aconventional library. However, except for largeuniversity libraries, it does not seem likely thatthese techniques will make much of an inroad intoschool and college libraries during the next decade.What is likely to happen is that sort of an endrun will occur, and the new technology of infor-mation storage and retrieval will reach the educa-tional system in some strength outside of the mainlibrary stream. There are several reasons for this.Again, the position of the U.S. Office of Education
may be crucial ; however, it is the considered opin-ion of tho writer that even if that office were nota factor, this phenomenon would occur.

The U.S. Office of Education, however, will playa largo role in this development providing presentplans for its proposed Educational Research In-formation Center (ERIC) are implemented withsufficient funds and personnel. Operating from acenter in Washington, D.C., and from, pethaps, upto 200 satellites or clearinghouses located in higherinstitutions and research centers of various types,microfiche (small sheets of microfilm) chips con-taining research documents will be supplied edu-cational users ordering from a system of.indices,
bibliographies, and abstracts also provided byERIC. This system is now underway on a small
scale.

The availability of this information will createa demand for microfilm readers of various typesand for equipment to reproduce hard copy frommicrofilm. Such readers are allwith some mod-
ificationpotential teaching machines; further,the ability to reproduce hard copy presents the
possibility of expanding such services to instruc-
tional materials too current to be available in anyother form. Such a procedure has been expen-mented with in San Diego County, Calif., for someyears with great success, where local industries and

scientific institutions have been supplying schoolswith current scientific materials produced in thisway.
If this development proceeds as suggestedandthe probabilities are higha full-fledged educa-tional information storage and retrieval systemmay grow up outside existing channels. Further,because the lial.dware and services are adaptable,it is possible that a new generation of teaching

machines will come into being based on the micro-fiche reader, thus short-circuiting a whole series ofobstacles. The presence of hard copy-producing
equipment, iniOt speed up the use and adaptationof newer curriculum materials, both in programedand in more conventional forms. Such a develop-ment would tend to restore a certain amount ofcurriculum independence to local school districts,
providing staff and facilities were made availableto take advantage of it. This latter developmentis highly unlikely. What is more likely is, as theState departments become stronger, curriculummaterials will be supplied by the State departmentsin this easier-to-use form and curricular autonomywill be lost, not gained, at the school and districtlevel.

6. Standardization. One of the strongest trendsin the next decade will be a general move towartistandardization, a move inevitable in any highlytechnical society. With respect to equipment andmaterials, several forces are at work that, poten-tially, could force standardization. The first ofthese is the so-called "State plan" by which manyof the Federal educational programs dispensemoney to the States. In its most simplified form,the State submits a plan for a program, for exam-ple, dispensing funds under title III of the Na-
tional Defense Education Act. Once this plan has
been approved, the State, in effect, sits in controlof the disbursement of the funds to its local and
regional units. All the State has to do is to requirestandards for equipment in its plan and stand-
ardization becomes a reality. With the so-called
"Compact of States" within the immediate future,
providing for efficient communication betweee *heStates on educational m.atters, standardizauon
could soon become national.

A second force, which has been discussed for
many years but has never been released, is possible
if the major cities of the United States were to
combine in order to write common specifications
for equipment and materials. Such cities repre-sent a large share of the market and now contrib-
ute to the chaos in educational equipment stand-ards by requiring annoying and, most often,
useless differences in specifications. This raises theprice per unit on such items as projectors, compli-
cates bidding procedures, and localizes purchases.
Economic considerations may force the end of this
practice and a move to joint bidding or even cen-
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tralized purchasing. Such a possibility is only a
possibility and it is more likely that the provincial
practices of the educational bureaucracies of such
mammoth systems as New York and Los Angeles
will remain at tho level of their archaic city build-
ing codes. Of the two forces, the State force, even
including centralized purchasing (a procedure op-
posed vigorously by the audiovisual industry), will
probably prevail, and equipment and, to a certain
extent, materials standardization will occur during
the decade under discussion.°

At a broader level, greater standardization will
be forced on the present quasi-autonomous school
system than now exists through such factors as the
increasing influence of Federal educational pro-
grams, even if no direct control is sought or ap-
plied; the inevitable cooperation of States and re-
(Tions in educational matters; the introduction of
whole systems of instruction ; the possibility of a
national assessment program; the reduction in the
number of educational materials suppliers; the re-
duction in the total number of school districts in
the United States; the general increase of com-
munication ; the prevalence of large-scale indus-
trial thinking as it moves into the public sector;
and the move toward computer data control.

7. The National Assessment (Testing) Pro-
gram. Earlier in this paper it was mentioned that
testing had been developed over the past several
decades into a formidable subtechnology within
the broader field of educational technology. The
influence (some call it tyranny) of the New York
Regents Examinations upon the curricul',m of the
schools in New York State has been commented
upon. for many years. Recently, this type of in-
fluence has extended throughout the Nation with
the examinations of the College Entrance Exami-
nation Board, the National Merit Scholarship
Examinations, the Graduate Record Examination,
etc. Attention here is devoted to examinations
that affect the curriculum of the schools and not
to other forms of testing, such as psychological
and attitude.

The next decade will see the institution of some
form of national educational assessment program.
The word "assessment" is used advisedly because
the sponsors of the idea (essentially the new ethi-
cational establishment) are proposing to combine
standard achievements testing techniques with
sampling techniques similar to those used in public
opinion polls to assess "how well the schools are
doMg." Such a program would, not be achieve-

Materials standards am equally, if not more. chaotic than
equipment standards. One of the earliest problems with teach-
ing machines. for example, was that there were no standards
for programseither mechanical or educational. An abortive
effort of a group of professional organizations to set up standards
produced nothing.

ment testing in the accepted sense.. A good discus-
sion of the pros and cons of this issue may be
found in a recent Phi DeltaKappan.48

Once such as assessment program is underway,
it will become another powerful force for stand-
ardization. The technical capability (test con-
struction, sampling techniques, computerized
statistics) already exists. Current moves under-
way to make this capability operational by taking
the necessary political, social, and economic steps
will no doubt be successful. The claims already
being; made that such a program will not force a
certain amount of standardization are rejected by
the writer. That is not the issue anyway. The
questions that remain to be answered are what
kind of standardization and whether or not the
standardization so created will be good or bad.

8. Trends in Administration. Many trends in
the field of school and college administration could
be singled out for projection. For example, at the
brick-and-mortar level, school buildings will con-
tinue to improve and be made more compatible
with the existing and developing instructional
technology. Of all possible predictions in the field
of administration, four are selected for comment.

The first, discussed at length in 11r. Bushnell's
paper, will only be mentioned briefly. Data. proc-
essing equipment and computer's will become com-
mon tools for the school administrator in handling
many routine problems; better decisions will be
possible because of the immediate availability of
better data. Centralized data-gathering centers
will appear, probably as regional centers within
the several States. Later, and inevitably, these
will be joined into some kind of a national network.

Secondly, the most important function to be de-
veloped during the next decade will be a logistics
of instruction. Everything within the new in-
structional technologysystems, complex use of
materials, sophisticated equipment, new patterns
of organization and buildingsrequires formid-
able logistical support. The whole system will
break down without it. Such support involves
planning based on precise objectives and data, ma-
terials flow, equipment maintenance and replace-
ment, backup manpower to the teacher, etc. Such
thinking at present is almost completely foreign to
school administrators at all levels except in a prim-
itive form that provides sufficient pencils and
sweeping compound for the year. Logistical
thinking has rarely been applied to instruction;
first, therefore, a. theory of instructional logistics
will have to be created. The pressures of the de-

'gland. Harold C.. "National Assessment Viewen as the
Camel's Nose." Phi Delta Kappan, XLVII, No. 1 (September
1965), pp. 8-12 : Tyler. Ralph W.. "Assessing the ProgreKs of
Education," PM Delta Kappan, XLVII. No. 1 (September 1965),
pp. 13-16 ; and "The Assessment Debate at the White House
Conference," PM Delta Kappan, XLVII, No. 1 (Septmber 1965),
pp. 17-18.
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voioping instructional technology will force it intobeing w it hin the decade.
Tho third projection is somewhat broader thanthe first two but is related to them. Essentially,it is that organization patterns will move intolarger and larger units for administrative pur-poses and that control will become more and morea part of what is sometimes called a corporatestructure. In other words, the educational bu-

reaucracy will enlarge, with an effort to make theparts (teachers, subadministrators, etc.) inter-changeable.
The precise pattern of the enlarging units maytake several forms during the decade ahead. Themain point is that there will be an increase in sizowhich, of course, will in turn increase the distancebet ween the top levels and the point of contact withstudents. All State systems of education will tend

to become real systems instead of the semisystems
now existing. The regional laboratories, the Com-
pact of States, and other such developments men-tioned above, when combined with State plans,school district consolidation, and urban growth areall forces operating in this situation. It is bard tosee anything but a diminution of local control of
schools in the next 10 years. This diminution will
tend to accelerate toward the end of the decade.Finally, it is probable that ono or more newprivate school systems, national in scope, will bestarted during this same period. These systems
will be developed by the new industries movinginto the educational field and will feature highlystandardized, relatively fully automated, high-
quality education designed essentially for upperand upper middle-class clientele. Such a system orsystems will be accompanied by, but probably notrelated to, similar systems of private vocationaltraining centers. This movement, too, will begaining impetus by the end of the decade.

The school administrator required by these and
many will quite clearly be a skilled professional
manager, not the Latin scholar or part-time chem-
ist-administrator, as desirable as such character-
istics seem to many people; and he will not be somuch the community-oriented, faithful service
club member so highly valued in some school ad-
ministration circles today. Subject matter schol-
ars, through the technique of curriculum develop-
ment projects, have learned to short-circuit school
boards and administrators in matters of curriculum
content. Increasingly, as methodology becomes
more precise within educational technology, the
same effect will be achieved by psychologists and
educational engineers; thus, the issue of the ideal
subject matter expert oz liberal arts generalist
qua school administrator will become completely
dead, remaining to be mourned in the columns of
literary magazines. The concept of the success-
ful community-oriented administrator will also
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die, although a little more slowly, and the mourn-ing will be heard at the annual steak fry.

9. The Research, Development, Di.ssonination
and Adoption Syndrome and the Resistanee to
Innovation. As the process of research, develop-
ment, dissemination, and adoption_ begins to op-
erate with force (see part II), the traditional
resistance of the educational system to change will
crumble at an increasing rate during the next, 10
years. Some enthusiasts for educational technol-
ogy of any variety have consistently underesti-mated the power of the resistance of the systemin the past; in the iuture, however the timespan
between idea and practice will increasingly be
shortened. The current timespan between the de-
velopment of a new process and its adoption by a
substantial majority of units of the system has
been estimated at about 35 years. During the
next 10 years this timespan will be reduced to about,
one-quarter of that length, or from R to 10 years.

10. General Developments in Educational Psy-
chology and Methodology. Barring unexpected
breakthroughs in understanding the physics and
chemistry of the central nervous system which are,
of courso, possible, the situation in educational
psychology as described above will not change
much during the decade. Cognitive structure, in-
quiry, structure of knowledge, creativity, and stu-
dent response manipulation will still be key con-
cepts both for pure and applied research and for
the development and testing of instrumentation
and materials. Increasingly, a dialogue may be
expected to develop between the cognitive struc-
ture-inquiry school and the operant conditioning
school ; a hard core of each will hold firm, but
borders will become increasingly friendly. Ex-periments attempting to turn, one system into an-other, as, for example, that recently reported bySchrag and Holland," will increase.

In the meantime, newer viewpoints, particularly
those associated with cybernetic principles and in-
formation theory, will begin to gain momentum.A recent book by Smith and Smith may be abellwether." Research patterns using these de-
veloping theories will begin to intrigue youngerpsycholost:.. The decade will Plid with some
newer points of view having enough adherents to
threaten what will then be "old hat" psychology.

%cause the psychological situation will remainunsettled, the educational engineers will buildbridges of learning on an empirical basis. Thedecade will see a great commitment to the empir-
ical approach in the production of instructional

Sehrag, Philip G. and James C. Holland, "Programing Mo-tion Pietures : The Conversion of a PSSC Film into a Program."Audiovisual Communication Review, vol. 13, No. 4 (winter 1065),pp. 418-422.
go Smith, Karl U. and Margaret Foltz Smith Cybernetic Prin-ciples of Learning and Educational Design, New York : Holt,Rinehart and Winston, 1966.
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mat erials and hardware. Materials and processes
will be tested increasingly on suitable populations
and will be revised until they work. The engi-
neers, of course, will use whatever can be used
from the studies of the pure psychologists ; further,
more research will be based on realistic student
populations rather than small laboratory situa-
tions from which it is difficult to generalize.

The combination of the empirical approach and
increased pure and applied research throughout
the whole field of education and educational psy-
chology represents one force that will turn a cur-
rent form of thinking completely around so that
it will point in the opposite direction.

The second force in operation relates to the
national commitment to educntion as the uplifting
force in our national life. For example, develop-
ing learning programs for such things as Opera-
tion lleadstart and the Job Corps training centers
are very difficult technical problems; they require,
for their solution, large doses of educational tech-
nology considered broadlymethods, processes,
machines, organization, skilled special ist man-
power. Pious claims to the contrary, a knowledge
of subject matter alone will be of little or no help
in dealing with a 16-year-old illiterate from the
Kentucky hills.

These two forces will combine into a press 're
that will result in the rediscovery of educational
methodology. From about 1950 to 1960 it was
extremely fashionable to decry educational meth-
odology as useless, as a fake medicine sold by
charlatans, as something certainly not needed in
the process of instruction. Those that grudgingly
conceded that methodology did exist equated it
with "tricks of the trade"something that could
be picked up overnight on an apprentice basis.

An illustrative example relates to the problems
which led to the creation of Operation lleadstart,
a huge national operation designed to provide
missing background for young, deprived children
so that they might be ready to learn in school. It
is now ironically forgotten that many critical
books and art;cles appearing from 1950 to 1960
claimed that, there was no such thing as "readiness"
for learning and that professional educators, in
maintaining that there was, were perpetrating a
fraud on the American public. These books were
read by the upper level economic group P :3 the
articles appeared in the "best" magazines. This

general downgrading of methodological concepts,
which resulted in its own mythology, is being at-
tacked by events and will result in a complete de-
struction of this posture. Further, since control of
subject matter is now secure through the tech-
nology of instructional systems, the entire dialogue
between method and subject matter will be wiped
out.

11. The Buildup of the N ew Edueational Indu.9-
try. As wits indicated earlier in this memorandum,
one trend of the last decade was the emergence of
the science-based industries into the educational
scene. The result of this in the next decade will be
a pattern of power struggle, mergers, acquisitions,
and new combinations, such as pint ventures be-
tween such industries, universities, and nonprofit
corporations of the "think-tank" variety.

It is bard to see how the old-line publishing firms
and audiov:sual producers and suppliers can retain
their current organization, appearance, and way
of doing business. The next 10 years will see
enormous changes in the educational business,
which will generally be in the direction of larger,
more diversified enterprises that will absorb many
of the smaller companies and will force others out
of business. The time of the lone salesman work-
ing out of his house for the small company and

icalling on a friendly territory will run out n this
decade.

The existence of this larger educational industry
will gradually force a change in biddinp_; and pur-
chasing pi ocedures, and, hence, will influence the
formation of the logistics of instruction. Such an
industry v, ill also permit more communication be-
tween the training sep-ment (military, industrial,
etc.) and the imire edlcational segment (schools,
colleges, etc.) because materials and equipment will
be supplied to both. If the pattern continues in
the direction it seems to be going at the present
time, these industrial giants will, through con-
tracts, also be operating educational enterprises.
The current operation of some of the Job Corps
training centers by industrial groups and nonprofit
corporations will be followed by the development
of a general contracting capability under which
such companies will provide instructional mate-
rials and services, build buildings, process data,
catalog books and even hire or provide teachers
and administrators for schools and. colleges. Some
of them may well develop their own school systems.



Part II. A Proposal for a National Research and Development Program
in Educational Technolarry far American Education

by
Gabriel D. Ofiesh, Colonel, U.S. Air Force*

Education always has required a long leadtime
in order to institute changes required by the so-
ciety and the times; unfortunately, much longer
than other essential elements of our society. And
the leadtime of these other elements is not fixed to
depend on the customary scientific and technologi-
cal leadtime of the industrial sector ; if it were,
we would get to the moon possibly early and more
probably late in the 21st century. Due to the na-
tional feeling of urgency and unlimited Govern-
ment support, however, we will in all likelihood
land a man of the moon within the decade.

The longer leadtimc which historically has been
required to bring about changes in the education
and training process should also be intolerable and
unacceptable to the Nation if we are to meet our
national commitment. Even a crash program to
increase the physical educational plant, set up
now schools ansi curriculums, and obtain thousands
of new teachers and substantially increase their
salaries will not do the job the times haw put upon
us.

No less than a revolution in education and train-ing is necessary. Witnessing a technological,
knowledge, scientific, and population explosion we
needurgentlyto witness a correlative educa-
tional explosion.

There is great concern, however, as to whether
the lag between technological developments in our
society and educational t e ch n ol ogy has not already
fallen behind the point of possible recovery. This
is not. to imply that there have not been changes
and significant developments. Audiovisual facili-
ties have increased in number and scope. Multi-
media approaches have been made in isolated and
localized instances to attack specific educational
problems. There has been a startling increase in
the design and development of language labora-
tories. Exploratory efforts have been made in the
use of 8 min. sound film.. Here and there, in iso-
lated instances, individualized devices and study
courses have been designed for individual and self-
instruction. There have been vast social devel-
opments which have had an extensive impact.

*Part II was prepared Independently nf part and the opinionsexpressed herein are the sole responsibility of the author.
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Education has been extended to millions who
would otherwise not have benefited from it. IN-
dio2 television, and other mass media of communi-
cation and propaganda have had their undeniable
effects. There have been significant advancements
in the design of school buildings.

Despite these and many other developments, the
fact still remains that there has been no revolu-
tionary breakthrough in the processes of education
and training. There have been no radical ad-
vances in instructional theory, methods, or in the
development of procedures by which people can
learn more rapidly and more effectively. Not one
of the developments in technologyeven closed-
circuit and educational televisionhas had a sin-
crular, pervasive impact on the education and train-
ing spectrum itself. Newton Minnow has pointed
out that the three major commercial television
'broadcasting tworks spend more on their pro-
grams in 1 week than all the educational television
stations in the Nation spend in 1 year.

The great American technological potential
which has been realized in such efforts as computer
technology, microelectronics, automatic data proc-
essing, information processing and retrieval, and
innovations in communication technology and
other scientific developments, has hardly been
tapped to any significant degree for broad-impact
contributions to education and training.

It is difficult to find any area in our society
which has not had an exponential aoceleration in
its developmentexcept for education and educa-
tional process. In the field of transportation, for
example, there have been more developments
within our lifetime than in all previous history.
Witness the airplane, the automobile, the diesel
engine. The last one alone "as a means of propul-
sion . . . has substantially altered the effective-
ness and efficiency of all surface transportation." 1

Our educational technology has fallen far be-
hind the rush of technological innovations in all
other fields of individual and national endeavor.
The result has been a. greatand growingsocial
and economic loss. Can instruction truly become

1 Clarence D. Martin. "Plan for Progress," Omura Elect**Forum, (OctoberDecember 1962), p. 7.
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a science? It can and must. Can a science of
learning be applied to the art of pedagogy? It can
and must. Technology is the application of science
to art. Can the studies of the behavioral scientist
concerning the fundamental processes of learning
be applieu to the practice of education and instruc-
tion ? They can and thoy must. If instruction
must remain an art and never become a technology,
what is our alternative? Will our desperate need
for an instructional technology ultimately be suf-
ficient in and of itself to force the issue?

The educational technology needed will lead: to
the development of those axioms which will sup-
port a science of education. Educational technol-
ogy could well bring to education what Bessemer
brroight to the process of manufacturing steel and
w;...c Ford brought to the development of the
automobile.

Until education and its correlative pedagogy de-
velops a scientifically based technology, it will not
become a profession or a science. Unless it takes
on the qualities of a scientific enterprise and ceases
to be an art the effort to produce a quantum jump
forward in educational process is not likely to oc-
cur. A breakthrough will only be possible in areas
where research and development efforts can be
rig,orously and widely applied.

A. properly exploited educational technology
would not only encourage further educational re-
search, design, and development in automated
self-instructional learning systems but also would
intensively apply the process by which the new
educational materials that are developed can be
engineered and imi)lemented for their maximum
utilization. A. thriving, robust educational tech-
nology must inevitably lead to the development of
new, effective, efficient learning systems. The in-
tegrated learning systems, as such, will be made up
of all materials and elements which are designed
to perform a specific educational task with a high
degree of reliability and validity for a specifically
identified and described group of individuals. A
successful educational technology will, in effect,
bring to millions of students each year the bene-
fits of the teaching skills possessed by only a few
master teachers.

Jerrold R. Zacharais, chairman of the Panel on
Education Research and Developmentof the Presi-
dent's Science Advisory Committee, has described
the ultimate objective of educational technology
as follows :

Great Teachers, a collection of reminiscences editedby Houston Peterson . . . nicely demonstrates the
good fortune of the student who has as his private
mentor, or who shares in a classroom with other
students, a teacher of exceptional talent Now, con-
sider the fortunes of all students, not just a few
lucky ones. The task of educational research and de-
velopment is to learn how to provide for all students

the education an exceptional teacher provides for afew.'

The Zacharias panel was, among other things,
concerned with the preservice and inservice educa-
tion of teachers. Within this area of concern, pri-
mary attention was paid to "the development of
more effective instructional materials." It is dif-
ficult to determine from reading the report, how-
ever, what finally emerged as "guidance" from the
numerous meetings that were held nor how edu-
cational research and development could be
brought to the point of providing a technology
which would mass produce the skills of a few
master teachers.

A goal of the Commission could, therefore, be
to catalyze a national research and development
program to, in the words of Zacharias, ". . . pro-
vide for all students the education an exceptional
teacher provides for a few."

Top educational management must be mobilized
to provide leadership for innovation to help solve
the educational and training problems of our so-
ciety.. With top management support and under-
standing and with a climate for innovation which
only senior educational management can create,
the resources may be marshalled to do the job.
Such senior educational leadership, however, has
to be convinced. Models and demonstrations are
needed, cost effectiveness studies are requiredand
a national institute or agency appears to be neces-
sary to provide the data, the rationale, and the
supervision.

Before the functions of such an agency may be
defined, it is necessary to develop a rationale or
base from which orderly development may pro-
ceed. In general, two comparable bar--- can be
used; one is drawn from the world of education,
the other from the Department of Defense.

On the educational side, Henry Brickell, the
leading student of educational innovation has ob-
served four phases to the process. A brief descrip-
tion follows :

In the first phase, basic research, the question which
in asked is, "How do people learn?" Findings are use-
less in the smse that they rarely if ever have any
immediate application. More work has to be done.

The second phase is program design. The question
program design attempts to answer is, "How should
people be taught?" This effort translates what we
know about learning into instructional progroms.
Brickell points out that "the best designs may be ex-
pected to come from the conscious, dellberate use of

U.S. President's Science Advisory Committee. "Innovation and
Experiment in Education," A progress report of the Panel on
Educational Reeearch and Development to the U.S. Commissior.er
of Education, The Director of the National Science Foundation,
and the Special Assistant to the President for Science and Tech-
nology. March 1984, (Wuhington: U.S. Government Printing
0111ce, 1904) p. vii.
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basic research in pla ruling for teaching."' Brickell
does not expect the program design to emerge from
the school situation because "the typical operating
school does not provide a setting rich enough in talent
or free enough in professional time to generate new
instructional programs." I would tend to disagree
slightly here. Program design could well be en-
couraged in the operating school situation where it
could simultanewisly be subject to empirical evalua-
tion. Then if the phenomena are successfully elicited,
this would provide the fodder for farther basic re-
search. Program design could be encouraged both in
the laboratory as well as the operating school.

Briekell's third phase is evaluation through field
testing. This phase ried to answer the question,
"Does the instructional program teachT' The pro-
gram design is systematically tested "to find out what
it will accomplish under what conditions." A. broad
field test is necessary because "little is known about
conditions which affect learning in the school." Brick-
ell feels, and I would agree, that "only a field test will
reveal the whole range of situations in which an
innovation will prove valuable." This is a crucially
important phase in successful research and develop-
men t.

Phase four is the "dissemination" of the program
after it has been successfully evaluated through the
extensive field test. Brickell maintains that the "ideal
circumstances for the demonstration of a new ap-
proach are those which are ordinary, unenriched, and
normal." If they were otherwise"such as the en-
riched conditions for new design or the controlled
conditions necessary for proper evaluation [this would
in the eyes of many observers] he sufficient to ,rob the
observed program of persuasive effect." 5

These four phases delineate the areas necessary
for the catalytic actions of the studies which could
be initiated and sponsored by a research and devel-
opment education and training action agency with
nationwide scope. Between phase one (basic re-
search) and phase two (program design), by ming
the systems analysis and design approach follow-
ing an R. & D. cycle of exploratory, advanced, c.nd
engineering development, the agency would pro-
duce physical models which are likely to be
adopted or initiated by the complete spectrum of
public and private education.

Turmng now to the military sector, the Depart-
ment of Defense in its weapons systems manage-
ment has successfully applied an R. & D. cycle
concept which it is suggested could be a model
not only for the development of automated learn-
ing systems and educational technology in our
societ y but for R. & D. in education generally.

The statement of the Secretary of Defense
describing the R. & D. program to Congress can
be modified to illustrate how this program can be
applied to the needed education and training

ss Henry M. Brickell, Organizing New York State for Educational
Change, 1961, Commissioner of Education, State Education Dept.,
Albany. N.Y.

Henry M. Brirkell, "State Organization for Educational
Needs," ch. XX, in Wesley Mierhenry (ed.) Media and Educational
Innovation, Preliminary Report, University of Nebraska in co-
operation with the U.S. Department of Health, Education, and
Welfare, Office of Education, Sept. 80, 1964, p. 199.

/bid., pp. 200-201.
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research and development problem stated by
Zacharias.°

The proposcd R. & D. program may be divided into
five significant steps [which should be followed if we
are to effectively translate the results of education
and training research into a viable educational tech-
nology, which will in turn leau to the production of
validated learning systn,ns; .

1. ]asic researchthe efforz. C'lected toward the
expansion of knowledge of natural phenomena and
our environment, and the solution of problems in the
physical, biological, medical [behavioral, and social]
and engineering sciences [to include the learning
process].

2. Exploratory developmentsthe effort directed
toward tile expansion of technological knowledge and
the development of materials, components, devices,
and subsystems which [it is hoped] will have some
useful application [in the design arid development of
learning systems]. Here the emphasis is on explor-
ing the feasibility of various approaches to the solu-
tion of specific [education and training] problems, up
to the point of demonstrating feasibility with "bread-
board" devices and prototype components and sub-
systems.

3. Advanced developmentsthe effort directed to-
ward the development of experimental hardware for
technical or operational testing of its suitability for
[education and training], prior to the determination
of whether the item should be designed or engineered
for actual service use. Ilere is where we begin to
identify each project with a specific [education and
training] application or technique, and we begin to
question in depth its potential [learning] utility.
During this phase we also begin to explore the costs
of the most likely applications in order to determine
whether the potential operational benefit would be
worth the cost of development, production, and
deployment.

4. Engineering developmentsthe effort directed
toward the development of a particular [learning]
system engineered for [institutional] use and for op-
erational employment, but which has not as yet been
approved for production and deployment. It is at this
point that large commitments of resources must be
made to single projects. Accordingly, before full-
scale development is initiated, the specific operational
requirements and the cost effectiveness of the system
must be confirmed, and goals, milestones, and time
schedules must be established.

5. Operational systems developmentthe effort di-
rected toward the continued development, test, evalua-
tion, and design improvement of projects which have
already entered [or have been approved for] the
production-deployment stage.

The first three steps, (1) research, (2) explora-
tory developments, and (3) advanced develop-
ments, constitute the area of new technology for-
mation. The last twoengineeri.1g developments
and operational systems developmentscover the
area of development, test, and evallation of spe-
cific new (learning) systems and equipment. Dis-
semination is a continuous process which accom-
panies all the steps of the R. & D. cycle. It is par-
ticularly from the second and third steps, however,

Statement of Secretary of Defense Robert S. McNamara before
the House Armed Services Committee on focal year 1966-67
defense program and 1906 defense budget, Feb. 18, 1965.
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t hat we :, i re tile "teohnical building blocks," i.e.,
t he lie V t oehniques and critical components that WO
need foe t he development of major (learning) sys-
tems. We cannot do a proper job of engineering
develop..ient, still less of operational systems de-
velopment, unless these building blocks are avail-
able. Thus, the kind of (education) system we
will have a decade froni now will depend impor-
tantly upon how well we conduct the research, ex-
ploratory, and a(1 vanced development ph.Les of
the R. & 1). process over the next few years.

Research and exploratory developments projects
need to be judged on their own merits, in relation
to the advancement of knowledge of the learning
process across the entire spectrum of science and
technology of pertinence to tlm education effort.
Secretary McNamara pointed out that

All too often in the past, new technology efforts had
to be justified in terms of an end product development.
This approach resulted in the initiation of large num-
bers of system developments for which the basic tech-
nology had yet to be created. And because of the
large number of projects, the available funds were not
adequate to pursue all of them at efficient and orderly
rates. As a result, many ended in failure or were
overtaken by new technologies and eventu lly had to
be terminated before completion.

The model of the military R.. & D. effort should
be applied to the problems of innovating educa-
tional technology and automated education with
certain modifications.

In applying the R. & D. cycle effort to the de-
velopment of weapons systems, it should be recog-
nized that basic (step 1) and explorator3r (step 2)
research, are more constrained in the military es-
tablishment than they are likely to be in education.
In education, however, theoretical formulations
are more likely to evolve by emphasizing explora-
tory (step 2) and advanced (step 3) research
through. feedback. Therefore, getting to step 3
in education would be as important as getting to
step 2 in defense.

It also should be stressed that concurrent re-
search and development efforts should be carried
further in education than they have been in
defense-oriented efforts because there is a smaller
theoretical base in education and the operation as a
whole is relatively 1-.!ss costly.

Present efforts in research and development in
education and training could be similarly de-
scribed. Due to a lack of an accurate accounting
system, however, it would be difficult with any as-
surance to state, as the Secretary said with respect
to the military R. & D. efforts of the past, that

The record is replete with examples of such aborted
efforts. Indeed, some 60 major R. & D. projects have
been terminated during the last 10 or 12 years after
costs of well over $6 billion had been incurred. The
number and value of smaller cancelled developments
have never been counted.

While research and exploratory developments
do not neces.sarily have to be directly related to
specific (education) requirements, a full-scale en-
gineering development or operational systems de-
velopment can be justified only in terms of its
potential contribution to a nai ional educational
requirement and strategy, considering both its cost
and its effectivenes.s, as well as the relative cw,V
effectiveness of other alternatives. Care should
be exercised so that, as in the case of many past
systems development, work is not started before
consideration has been given to how the proposed
learning .system would be used, what it would cost,
and, finally, whether its contribution to our (hu-
man) capability would be worth its cost.

Need for National Educational R. & D. Agency

The Nation needs, in essence, an organization
patterned aftez the present Defense Research and
.Engineering office which would institute manage-
ment controls similar to those presently in the
Department of Defense. These controls have been
necessary to secure the knowledge to spend wisely
the present $6 billion plus nual R. & D. inih-
tar3r budget. The problem is not necessarily that
entirely too much money is being spent in the field
of educational R. & D. for innovating educational
technolo,gy and automated education; but, rather,
what is being spent is proliferated in a fragmented
manner. Needed is a management ccntrol system
which will establish quality control and govern
the expenditure of even present allocations for
educational research. We need the ability to pro-
duce the pertinent and relevant learning systems
which will be engineered and automated to meet
the existing educational problems at the op-
portune moment. The present educational re-
search funds are being expended in an extremely
costly manner because of fragmentation and lack
of coordination.

When the problem of making the very expen-
sive process of military research and development
pay off in national security was recognized in the
Department of Defense, an approach was begun
which led to the initial appointment of Dr. Her-
bert F. York as the first Director of Defense Re-
search and Engineering. This put in sharp focus
the importance of the scientist in military plan-
ning. We have equally to indicate the importance
of the educational scientist and empirically, ori-
ented learning theorist and media specialist in the
field of educational R. & D. The model suggested
here for nationwide establislunent is an office pat-
terned after the present Department of Defense
Research and Engineering Office (DOD R. & E.).

In the years to come, this office could refine its
organization to be more responsive to rapidly
changing technological advances which have im-
plications for the development of education and
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learning systems. Needed is a bridge between. thehardware people in educational teelmology andtho so ftware, or true "technological," people in.educat ion.
Syst ems analysis, technology analysis, and man-agement. analysis aro needed. All significant areasof research and development must be evaluatedin aa integrated manner. An organizational effortis apparently neeessnry to accomplish this.
A systematic approach is needed to insure thatall possible information would be available to thedirector of such a nationwide research and en-gineering development agency in education. Onlythen would it be possible to make intelligent decisions as to which innovative ideas should be starteddown the tricky road from research to prototypedevelopment.

A National Educational Research and Engi-
neering Center (NEREC)

This national agency, independent of the Officeof Education and possibly reporting directly bothto the Commissioner of Education and the Sec-retary of Health, Education, and Welfare, wouldneed to begin to delineate the major problmswhich presently are barriers to massive educa-tional innovation on the technological front.The first problem appears to be a need for orga-nizational innovation. An importantquestion thatmust be answered is the degree of centralizationwithin the Office of Fduca tion or within theFederal Government that is necessary to optimize
educational innovative activity in the public andprivate educational sectors. Basically, this willentail political maneuvering based on cost reduc-tion data.

The first subproblem is to create a need fororganizational changes within the numerous Fed-eral, State, and local agencies conducting educa-tion and training programs in the United States.This may mean the creation of an office or di-rectorate patterned after the present Departmentof Defense Research and Engineering Office (DODR. & E.). Such a central agency could focus itsefforts on the nationwide development of edu-cational technology and the amplification of theresearch and development process. One approachwould be to develop the "product," demonstrateits usefulness, and then organize to implement itmore efficiently through the education and train-ing system. Particularly important here is theneed to sell the idea of applying systems thinkingand systems philosophy to education and trainingproblems of national scope and significance.Adult literacy and top-quality preschooling forthe disadvantaged are examples.
A massive effort is needed. Not only leadership,champions, dissemination, and demonstrations arenecestry, but crises as well. It has been sug-
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gested that selected educational it1 aehavioraltechnology (profframed instructiun courses, coin-puter-based teacriing machines, automated mobilelearning centers, etc.), be geared to potential crisissituations. For example, 3 ust as the use of graph-ite desalting plants during the Guantanamowz ter crisis started the chain reaction, supportedby Congress, for R. & D. fundinff for such pilotprojects around the country, simirar results mightLe expected from contingency pilot planninx forautomated learning systeins which would be m theprototype stage prior to the crisis (e.g., for ex-tensive teacher training, training of subprofes-sionals, Watts-area-type education, medical tech-nician training, etc.) .
Another urea that deserves consideration is theproblem of interinstitutional rivalry in educationand training. This rivalry can be redirected intochannels of interinFtitutional cooperation. Oneway is throua°h publicity. It certainly would not.hurt to havethe President, influential statesmen,Senators, Congressmen, and other individuals ofnational repute recognize and applaud those in-stitutional programs which have demonstratedsuccessful innovative efforts.
Third, pilot projects to demonstrate the newtechnolocries and concepts should be supported.Even teough they might appear to be piecemealattempts, they can be coordinated to maximize thedemonstration effect to other Federal agencies, de-part.. nits, Congre and leading educators in cru-cial positions. One consideration would be todevel-op projects which will show the greatest in-crease in performance. If, for example, one par-ticular sch

igol system is ahead in a certain nno-vation, that wouldnot be the likelyplace to initiateother projects. Several eye-catching projectsshould be carried out; perhaps training severalhundred mentally retarded children. fthink itis important to utilize industry as much as possi-ble, not only because they are willing to cooperatefor long-term profit reasons, but also- because theycan advertise and inform, while the Federal Gov-ernment and HEW cannot without be'ng accusedof "waste." The Office of Economic Opportunityis successfully utilizing this approach in the JobCorps, In essence, I am suggesting that the logi-cal approach to introduce systems thinking andorganizational innovation into expanded educa-tion and training proarams should also be supple-mented by politicalry oriented. action. JusticeHolmes said that a page of history is worth ahundred
i
pages of logic. History shows that im-portant nnovations are seldom logically planned.Another problem which should be consideredseparately is the cost factor of the hardware; e.g.,teaching machines, computer-directed classrooms,ietc. The problem s to begin applying that whichnow exists; i.e., development, testing, and engi-

Charles Blaschke in personal communication to G. D. Otlesh,Oct. 1, 1986.
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neering, rather than basic and applied research.
A cursory examinat ion of the behavioral technoh
o!ry education industly indicates that much. par-
allel R. & D. has been occurring in the private
sector and in universities (e.g., PLATO II). The
majority of these companies vlso realize that the
$3 I billion educat ion industry is among the fast est
growing markets in the economy ; hence, most
companies are willing to forego present profits
merely to get a boo hold in the market. As a re-

.

stilt, projects sponsored by Government agencies
should have good bargaining power in that most
col .pa nies would welcome the opportunity to prove
their hardware and build up their name in the
market. Similarly, the general te.idency for fed-
erally financed R. & D. contracts to let the con-
tractor retain title to patented inventions gives
additional ba,:gaining power to the Government
agency.

A second consideration regarding harthvare is
how much standardization is wanted. One might
expect that mass productirm -would lead to lower
production costs. Yet, counterbalancing this is
the fact that rapid obsolescence will probably be
occurring and that standardization, while an ini-
tial impetus to innovation in period 1, could well
be an obstacle in period 2.

Studies are needed and, should be initiated by
the Federal Government to specify the latest
scientifically derived procedures needed to develop
the structure and content of specific education and
the development of educational systems. Proce-
dures need to be developed which will provide
school administrators assistance in reviewing and
evaluating would-be innovations, present educa-
tional programs and learning and instructional
systems in terms of their ability to produce the
required kinds and quality of achievement, and
student performance.

An awareness of the possibilities of extensive
R. & D. efforts in educational technology was lu-
cidly expressed by Dr. Simon Ramo, president of
the Bunker-Ramo Corp.:

perhaps the most important area of technologY
that remains before us for the next several decades
is the extension of the human intellect by electronic
devices and the consequent creation of a much greater
amount of brain power for the Nation.'

Not only attorneys, physicians, engineers, legis-
lators, librarians, and schoolteachersbut teachers
and school administrators, in Ramo's words,

could some decades from now use a console on their
desks, much as today we use telephones to obtain in-
formation to check out decisions made against sta-
tistical situations, to diagnose illnesses by putting in
the facts and having pertinent cases brought quickly
to their attention, or to check actions they wish to
take between individuals or corporations. informa.

Air Force Association Aerospace Seminar, Washington, D.C.,
Sept. 5, 1964.

tion could feed into the console, analyses -lade,
dmisions altered; all in a split second.

. with that kind of Intellectual, informational, and
technological accommothtion the brainpower of. the
Nation would be greatly increased. [With respect to
education] the possibilities are, of course, obvious,
and it is possible, in effect, to get the equivalent of
extending the brainpower of human educators many-
fold, just as a physician does a better job today be-
cause he has the cardiograph and the X-ray machine
and the blood tests and the electroencephalograph, in
a similar fashion the educator will be able to do a
better job by having records at his fingertips not
only concerning the individual student, but also con-
cerning what the student, in accordance with the tests
that he has taken, should apparently be taking next,
and what exceptions seem to apply, so that all of
the items so difficult to remember, so difficult to get
information on, on millions of students will be avail-
able.'

Developments having national scope are needed
to presage the need for a coordinated nationwide
effort in research and enginearing development
programs for educational technology.

immediately steps must be taken to establish a
clearinghouse for the exchange of information and
ideas on all new developments in instructional
technolo,y.

Along with the clearinghouse, a major effort
must be made toward "the application of the sys-
tems concept [which] is . . . mandatory in educa-
tional and training research."

The "systems approach" to education would not
take all of basic education and training and at-
tempt to translate the results into educational tech-
nology. Rather, it would review basic research
studies to isolate those results which have relevance
to a specific operational education and training
requirement. Once relevance is determined then
a program of exploratory development is insti-
tuted. Where the results of exploratory develop-
ment tests warrant it, an advanced development
Droartm is then followed. If results of these tests
continue to be favorable, they should lead even-
tually to an extensive engineering development
program which would produce an infinite number
of eduntion and training systems. These would
be used not only by all tho institutions and Federal
agencies but by amy school system or vocational
school desiring to do so.

The Office of Education and other institutions
cannot expect the research scientists to be the pri-
mary change agent in our society. Resea -eh sci-
entists can be urged to innovate as they have been
on numerous occasions. They have a case, how-
ever, when they argue that they have been charged
with conducting the research and not with its ap-
plication; that search is for truth and utility. If

Ibid.
20J. H. Swann, "A New Approach to Training Requirements

Research to Improve Mobilization Readiness." U.S. Naval Per-
sonnel Research Activity, Bureau of Naval Personnel, Washing-
ton, D.C., May 23, 1962.
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those who have purchased the research do not wishto nmke use of the results, that is their affair.I Told iv the research scientists to his commitment
and charge to do an acceptable job of designing
and conducting the research, the Nation must or-
ganize or institute procedures for translating the
results of valid research into viable technology and
act ion.

It would be extremely difficult at this time tofind any person, office, or agency within the na-tional structure charged with the mission of re-
search surveillance in education and training toidentify research studies and results which deserve
'exploratory, advanced, and ultimately engineering
development efforts. No one, apparently, is doing
this for the Commissioner of Education or for theSecretary of Ifealth, Education, and Welfare. Tothis writer's knowledge no one has been charged at
any departmental or Federal agency level for in-suring -hat even validated materials of instruction,
where hey have been purchased and produced, areutilized where applicable.

Although research efforts to date have been sig-
nificant, necessary, and encouraging, much moreis needed. Maj. Gen. Donald R. Ostrander haspointed out that there "must be a communication
link between the person who creates new knowledgeand the person who recognizes a use for it; andbetween that man and the people with problems
to solve." 11 The best communication link that canbe provided is the engineering development ofinnovations. A "wind tunnel" for the testing anddevelopment of education and training systems isneeded. The wind tunnel does not fill the samefunction as a test tube. This effort, building onthe information provided by a clearinghouse or agroup such as the Educational Media Council andother information disseminating activities, willmost likely produce the test and demonstration
models for the needed innovations.

Needed on a national level is a research and
engineering development center for education and
training innovations whose function will be tocatalyze instructional research projects as theymay be applied to both theoretical and practicaleducation and training problems. This activitywould not replace other educational research or-
bcranizations but would supplement their activities
and provide direction in crucial areas.

The ultimate aim is to see as much opportunity
for innovative research in training and education
(in addition to efforts specifically directed at somespecialized problem) as the Nation now takes in
aerospace, communications, and other areas. This
effort will be taken when the Nation recognizes that
an effective system of education and instructionis as critical to national survival and progress aseffective weapons systems, and that the savings

u Address by Maj. Gen. Donald R. Ostrander, Air Commandand Stale College, Maxwell APB, Ala., June 10, 1984.
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which could be attributed to research and engineer-
ing development in instruction should more than
cover the cost of that research and would be the
criterion for a typical support system.

It is no4., a part of this argument that the Office
of Education and other agencies have not been
sponsoring or conducting adequate research pro-
0- rams in education and training. On the contrary,
a great deal is done and much of it is very good
research. It is the thesis, however, that literally
nothinr has been done to translate education re-
search findings into useful and meaningful appli-
cations. Further research efforts have been scat-
tered, uncoordinated, and seldom organized as
complete systematic approaches to problems or
systems analysis oriented even within a given
department or State or local school system.

The problem is further agg-ravated by the lackof any national agency assuming any responsibil-
ity for the universal adoption and adaptation of
proven innovations in education and training.
The customary view of the R. & D. investment in
training and education is localized rather than one
which would maximize the return on the R. & D.
investment by preventing duplication and tripli-
cation. Nor is the entire national education and
training spectrum regarded as fertile ground forthe adoption of educational training innovations
and automated learning systems.

An engineering development program of wide
scope throughout the Nation will affect the entirefield of education and instruction both in the
United States and abroad. The nationwide ex-ploratory study of programed instruction tech-
nology has not only contributed handsomely to thegrowth and development of instructional tech-nology in this country, but the interest in pro-gramed learning and the resulting teachirg ma-
chine technology in such countries as England,
Germany, Sweden, Canada, and numerous others
can be attributed in great measure to the efforts
in the United States.

The competition in educational technology be-tween the Communist and the free world will in-tensify in the years to come. The United States
can play a strategic rob%) on behalf of the free world
in this competition.

The emphasis that has been placed upon educa-tion and training by the Communist world doesnot need repetition. It has been recognized thatthe Soviet Union is devoting considerable researchto the development of educational and teaching
machine technology and to biocybernetics. Cy-
bernetics, with its emphasis on potential for com-
puter-based instruction, has received top level
government support in the U.S.S.R.

A unified plan for the research and development
of programed instruction technology for 1064-65
was prepared by the Ministry of High Education
and Specialized. Secondary Education and the
U.S.S.R. Academy of Sciences. The Rand Corp.
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report. on Soviet. educat ion concluded that, "much
of Soviet planning, economic as well as military,
:anges on computer technology and its applica-
tions" of Ilia teaching machines are one ex-
ample. 12 The prospects ler automation, for ex-
ample, to provide a basis for producing educa-
tional innovat ions and to accelerate the processes
of educat ion amid I echnical training are apparently
appealing to the Soviets.

The high costs of existing education and train-
ing programs and proposed innovations, the need
for matching the education and training technol-
ogy of Soviet communism, and the potential bene-
fit to all training and educational agenices in the
free world make the requirement for a new admin-
istrativ3 structure whose business is educational
innovadon and automated education an impera-
tive.

Vic center would be a bridge established through
the present organizational structure which would
span the present conduct of trainir g and educa-
tion at the user level and a revitalized and co-
ordinated R. & D. effort in training and educa-
tion. The center would have some very definitive
goals durina its initial years. Among other things
it would

Initiate, promote, and canlytically accelerate the
development of education and training innovations
and automated educational system models.

Shorten substantially the present leadtime between
basic and applied research, test, and evaluation, and.
the point of operational implementation by the Na-
tion's education and training institutions.

Establish procedures for assessing education and
trainivg innovations in terms of :

a. Specific reductions in training/education
time or appreciably more training/education per
capita within a given time frame.

b. Substantially higher achievement by sub-
stantially larger numbers of students in their
skills and knowledge tests.

c. Superior achievement and longer retention
of these skills acquired through the innovation.

Establish, coordinate, and monitor demonstration
projects in educational and training systems which
have nationwide application.

Maintain close liaison with national and regional
educational research and media development centers.

Serve as a focal point for nationwide interest in
and study of biocybernetics and educational cyber-
netics.

12 IL E. Levlen and M. E. Maron, An Evaluation of Soviet De-
velopments and Use of Teaching MaoMnes, The Rand Corp., April
1964.

In summary, the, requirement exists for a new
and pressing national agency large in dimension,
impact, and pron use. The Federal Government
should est ablish an. interagency structure that
would do for the field of education and training
what the National Institutes of Health are doing
for the betterment of the Nation's physical and
mental health. It is quite apparent that within
the fast changing and growing complex of na-
tional manpower and education and training re-
quirements and resources, there is no Federal focal
point providing either an overview or overall man-
agement of Government-supported efforts in edu-
cational R. & D.

The proposal centers upon three missing links
in the national education/training chain which
have been identified as three co, -,plementary func-
tion,.; namely, a clearinghouse I* inction, a research
and development coordination function, and a
policy recommendation function (implicity flow-
ing from the first two functions). The center
would function in the areas of programed instruc-
tion, educational television, films, and other audio-
visual materials and devices, special instructional
devices (including computers), instructional
methodology in general, and training and educa-
tion programs as such. Emphasis would be
placed on educational technology. The center
would not presume any authority as a control
agency.

An immediate objective would be for the Presi-
dent to establish an interagency task force to pro-
duce broad policy guidelines and implementatioi .

plans through which the proposed center would
function and discharge its assigned responsibili-
ties. Two President.11 committees exist, either or
both of which would be appropriate forums for
establishing the task .force, namely, the President's
Federal Interagency Committee on Education, and
the President's Committee on Manpower. It is
not illogical to suggest that both of these com-
mittees could jointly call upon the various agencies
concerned to appoint members to the interagency
task force which should be established. Or would
not the President himself lend a sympathetic ear
to the idea and consequently order the formation
of a task force to determins how best to achieve
the educational innovation center concept? The
concern is with a basic concept for structuring a
viable organizational system that would in large
measure inalre balance, quality, comdinated di-
rection, economy, and effectiveness at the very
foundation stones of any Great Society; namely,
training and education.
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Education in the United States: Status and Prospect

Chapter 1. Summary and Recommendations

I. INTRODUCTION

This monograph consists of a sericd of position
papers designed to bring perspective to American
education and to present recommendations lead-
ing to its improvement. It is written at the be-
hest of the National Commission on Technology,
Automation, and Economic Progress, and pro-
vides background material which may be used by
the Commission in making its own recommenda-
tions relative to educational programs. The au-
thor of each chapter is responsible for the ma-
terial appearing therein.

A. decision was made at the outset that the con-
tent of the papers should not be narrowly con-
strued, and that all topics discussed need not bear

a direct relation to technology, automation, or eco-
nomic progress. Rather the task was viewed as
one of positing directions to be taken by education
as it assumes an increasing role in the advancing
society.

This chapter summarizes conclusions and rec-
ommendations emerging from the separate papers.
The reader is urged to read the papers which fol-
low this chapter, as the summary statements are
more meaningful in the context in which they are
developed in the separate chapters. In addition
not all of the viewpoints presented can be incorpo-
rated in this first chapter.

II. CONCLUSIONS AND RECOM4ENDATIONS

Goals for American Education : Continuing
Education

1. The primary unifying g;oal for all education in
the United States should 130 individual opportu-
nityopportunity for all persons to develop their
talents and fulfill their aspirations. All individ-
ualsregardless of religion, ethnic origin, eco-
nomic status, agel or place of rmider ceshould
have an opportunity to obtain as much education
as their abilities permit.

2. The fundamental motivation undvgirding edu-
cation is freedom to learn. As an individual ma-
tures he should have increasing freedom to choose
from among many types of educational opportu-
nity. Education in a democracy begins with a
basic program for all children in the primary
grades and gradually increases in degree of flexi-
bility and freedom of choice as the student ad-
vances. Adolescents cannot be compelled to learn,
but they can be motivated to learn if they are
free to learn.

3. Of course, education must contribute to the
well-being of society. Society's special needs in
such categories as employment, intergroup rela-
tions, national defense, public health and safety,
housing, law and justice, and conservation can best
be met, however, by an educated people who have
free choice and social wisdom and a strong sense
of social responsibility. If the end product of the
educational process is an informed, rational, and
responsible citizerry, societal needs will be met.

4. Nothing short of education throughout the en-
tire life span is sufficient to provide individual
fulfillment and mastery of the environment. Be-
cause cultural changes which once encompassed
centuries occur now in a decade, man's ability to
manage change requires continuing education
throughout life. The general educational level of
the public governs the pace with which new knowl-
edge can be absorbed, adjustments made to new
developments in science and technology, and solu-
tions reached to concomitant social, political, and
economic problems. There 's no such thing as

IV-67



1V-68 STUDIES: EDUCATIGNAL IMPLICATIONS OF TECHNOLOGICAL CHANGE

terminal education. Lifelong learning is a uni-
versal necessity since wi) are living in a learning
society.

5. This lifelong learning is cast in both formal
and in formal learning situations. Not only does
learning occur in the class, the extension course,
and the lecture series; but it also takes place in
individual reading, the television program, the
ward meeting, the coffee klatch. The system of
public education, however, should provide for a
comprehensive program of educational oppor-
tunity for persons of all ages and of varying edu-
cational attainments. The dropout must find a
program encouraging reentry, the college graduate
an opportunity to probe more deeply into a special
field or broaden his general education. A system
of education that is open-ended with freedom for
mature students to enter, leave when alternative
experiences seem more fruitful, and then reenter,
is entirely possible. Such a system is on the way
.t.o becoming a reality when State systems from
kindergarten through the university are planned
on a coordinated basis and include community
colleges serving their multipurpose functions.

6. A well-balanced elementary and se3ondary edu-
cation is minimal for each citizen both in terms
of the needs of society and the best interests and
personal satisfactions of individuals.

7. As our Nation has grown and our culture, econ-
omy, and Government have become more complex,
the importance and scope of general education
have increased enormously. Not only have ele-
mentary schools, secondary schools, and colleges
aradually expanded and strengthened their pro-
grams, but professional and technical schools are
devoting larger blocks of their curriculum to gen-
eral education. This is basic to the development
of rational powers, responsible ethical values, and.
broad cultural interests.

8. This view of g;eneral education suggests ele-
mentary and seconolary programs less prescriptive
than at present, with more liberal time allocations
and more flexible programing of pupils; and
(neater individualization of instruction, with more
concern for what happens to pupils and less for
the acquisition of unrelated bits of knowledge re-
quired by many schools.

9. Increasingly the gerral public is becoming
aware of the wide ranges in capacities amoncr
youth and desirous that our educational establish!
ment make better provisions for them. Lay sup-
port has grown each year for guidance services,
ability grouping, nongraded programs, honors
courses, multitrack curriculums, compensatory
education, and adult continuing education.

Preparation for Work

10. For most secondary school pupils, vocational
training in the sense of developing entrance skills
for a job should be deferred to the posthigh school
years. Vocational education should become in-
creasingly general, exploratory, and guidance-
oriented in the high school. Some preparation for
semiskilled, clerical, and service occupations, with
accompanying on-the-job training, may be desir-
able for pupils with limited academic ability in or-
der to motivate them to remain in school; but at
most, this would involve a small percentage of any
student body.

11. Opportunities for education for the world of
work aro many arid varied, and diverse institutions
and agencies are needed to meet the differing rQ-
quirements of the many vocations and professions.
Apprenticeship, cooperative work-study pro-
grams, area vocational schools, private vocational
schools, community colleges, colleges and universi-
ties all have roles. Business and industry also bear
responsibility for vocational preparation, partic-
ularly for upgrading and updating employees. In-
creasingly, programs sponsored lay corporations
are being meshed with those of educational insti-
tutions.

12. The public area vocational school should pro-
vide vocational training in trade, technical, and.
business occupations at the skilled-worker level.
Thc. primary emphasis of the area vocational
school should be on initial youth training for em-
ployment, with a seconda7 emphasis on adult re-
training. The area vocational school should an-
ticipate that most of its students will be high
school graduates. Provision must also be made
for some high school dropouts, college transfers,
and unemployed workers.

13. The community college should provide high-
level techniciftn and semiprofessional training as
the primary emphasis of the vocational education
part of its program. Both community colleges and
area vocational schools should be regarded as part
of the State's educational system as well as being
regionally oriented. Except for programs de-
manding large numbers of workers, vocational
training °ppm. tunities in the different institutions
should complement rather than duplicate each
other. Mobility between institutions should be
encouraged, and a student should be able to enter
the program of his choice regardless of the location
in the State where the program is offered. Thus
dormitories will be needed at many area vocational
schools and community colleges.

14. With respect to colleges and universities, there
is a great need and sound justification for support-
ing still greater expansion of graduate programs
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as preparation for employment, with relatively
more general education emphasized in the under-
naduate years.

15. Much more needs to be done to help college
dropouts plan for alternative ways of securing
edr -at ion for employment.

16. Adult vocational education must be considered
an important aspect, not an incidental service; of
education at many levels. For unknown thou-
sands, new techniques are making old skills obso-
lescent and new skills mandatory. Many workers
show great resourcefulness in improving their own
performance, or in moving to new jobs. But great
numbers of the displaced are forced to turn to
work far below the level of their competence or
are cast aside from the main stream of productive
effort.

17. Adult vocational education in elemmtary and
secondary school settings should concentrate
largely on providing; basic education in funda-
mental academic skills and providing training in
semiskilled nd service occupations. Adult voca-
tional education in the private school and the area
vocational school shoulsi provide both upgrading
and updating instruction at the skilled-worker
level, and remedial basic academic instruction
should not be a major instructional objective in
such settings. The community college plays a
unique part in the teclmical and semiprofessional
areas of vocational education. The colleges and
universities have a vital updating role in adult
vocational education, particularly in the profes-
sions. This function deserves wider recognition.

18. Many apprenticeship programs are rigid and
inflexible. In preparing for some occupations,
greater willingness should be shown to experiment
with alternative approaches to learning required
skills. More attention should be paid to the selec-
tion of apprentices on objective bases related to
probable success in the vocation. There should be
more meaningful integration with formal educa-
tion offerings.

19. Vocational training programs developed un-
der the Manpower Development and Training Act
should serve a different clientele and not compete
for students with similar programs in public area
vocational schools. The assumption should also
be tested that unemployed -workers drawn to
MDTA. training programs through financial sub-
sidies wil', in fact, become motivated to enter occu-
pations for which training is provided.

Education for Citizenship

20. A major function of education is to develop
citizens capable of achieving and maintaining so-
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cial unity in a period characterized by the pres-
sures of the advancing technology, the population
explosion, increasing urbanization, the changing
role of Government, and a new international pos-
ture. Today's citizens must be economically lit-
erate, politically informed, and committed to the
values of a free and open society.

21. The educational experiences provided by the
program of civic education in the schools should
include :

a. Consideration of the social and cultural effects of
an expanding science and technology;

b. Inquiry into the causes and results of population
pressures, the realignment of social classes and
castes, and the nature and exercise of power ;

c. Knowledge of the processes and problems of pro-
duction and distribution ;

d. Understanding of the factors which sustain the
democratic process in the United States : Due proc-
ess of law, the two-party system, the role of pres-sure groups in politics, means of democratic
decision making;

e. Understanding of the changed nature of interde-
pendent relationships around the globe and of the
conflicts and probletas that arise when differing
cultural systems are brought into continuing inti-
mate relationships ;

f. Realization of the importance of common assump-
tions and accepted values for peremal as well as
;ocial adjustment ; dedication to _le values and

ideals which undergird a democracy.

22. Realistic civic education must lead young peo-ple and adults to an understanding of the nature
of the new international relationships and develop
leaders capable of providing wise guidance as in-
evitable stresses and strains in international rela-
tions occur.

23. New avenues of personal satisfaction in the
use of leisure hours must be opened to children,
young people, and adults. Educational institu-
tions can emphasize library resources, community
service, handicraft skills, the fine and practical
arts, individual sports, and various other forms of
recreation and use of leisure time as avenues for
self-development.

24. Assimilating disadvantaged groups into Amer-
ican social and political life is a basic national
problem. All groups need a sense of identity with
the civic culture of America.

Compensatory Education

25. The disadvantaged child's educational and cul-
tural handicaps are primarily the result of dis.
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parities between his suLcultuml background and
the expectations and deniands of the schools andsociety in general. The deficiencies aro social and
economic in origin and can be modified through
now experiences and learning provided through
special compensatory educational programs. A.number of compensatory programs have been de-
veloped on an experimental basis at the preschool,elementary, junior high school, high school, andcollege levels. In addition to programs under local
comimmity itnd State sponsorship, recent Federal
legislation has given greatly increased support to
health, edwmtion, and welfare programs affecting
disadvantaged children.

26. Greatly expanded local, State, and nationalsupport must be given to research and specialtraining programs to prepare teachers, adminis-trators, psychologists, counselors, social workers,and health personnel to work with the disadvan-
taged.

27. The broad attack demanded by the needs ofdisadvantaged children requires some fairly ex-tensive modifications of our existhig educationalprogram. These modifications should include low-ering the age limits of community school programsto provide preschool experiences for disadvantaged
children or a year-round basis. It is hoped that
early intervention will make a significant differ-ence in the youngster's educational performancethroughout the course of his school career. While
comprehensive data on the permanency of resultsof early intervention are not yet available since
most oi these projects have been in operation onlya short time, the weight of fragmentary evidencetends to support the efficacy of such programs.

28. The largest and best-publicized effort in com-
pensatory education has been the Head Start Pro-
gram, initiated during the summer of 1965 as afacet of the antipoverty program. This project,
administered by the Office of Economic Opportu-nity, was designed to help prepare disadvantaged
children for entry into kmelergarten and was ad-judged so successful that it has been placed on ayear-round basis. The program has 13een given
widespread endorsement and has elicited commu-nitywide involvement.

29. Compensatory education should not be limitedto preschool and elementary school levels. Theresults of programs for junior high and highschool-age young people are also promising. How-ever, more intensive efforts must be made in the
case of older youngsters and adolescents becauseof the cumulative nature of their deficits and edu-cational failures.

30. Planning for children of cliff; ..ent age levels
must insure continuity from one grade to the next.

Crash programs with little provision for system-atic follow-through are of questionable value from
a long-term point of view.

31: Compensatory programs which are focusedprimarily on educational and psychological devel-opment should be centered in the schools, withhigh priority given to interagency participation,
communication, and cooperation. The school hasbeen, and will probably continue to be, the only
agency within the community which has sufficient
long-term contact with all children nece:,sary toexert a lasting influence on their lives. From thestandpoint of economy of facilities and personnel
and on the basis of knowledgeability, the schoolsare in the best position to launch an effective at-tack on the problems of disadvantaged children ifgiven adequate support and assistance.

32. In addition to the several million education-ally and culturally disadvantaged children in theNation, another 10 to 15 percent of the school-agepopulation consists of children handicapped tosuch an extent that they require special educa-tional provisions in order to attain maximum de-velopment. Included in this group are childrenwho are mentally retarded, emotionally disturbed,crippled, or handicapped by speech, hearing, orvisual disorders. The development of special edu-cational programs is lagging in many areas of the
country although it is clear that the majority of
the handicappedcan lead economically and socially
productive lives if they are provided with special
educational programs. The expansion of such pro-grams is necessary from an economic, social, and
humanitarian point of view.

Research in Education

33. Extended traineeship programs are needed to
prepare educational researchers. These trainee-
ships should be available not only for people who
are interested in research methodology as a major
area, but also to those who have a major interest
in a subject-matter field along with a strong re-
search concern.

31. Students, perhaps even advanced undergrad-
uates, should be involved in educational research
being carried, on by individual staff members.

35. Teachers should be trained in fundamentals
of research design through short-term wc-±shops.
Such workshops could not only stimulate teachers
to do research, but also make them more discrim-
inating consumers of research.

36. A more active search for a better criterion than
chronological age for claes placement should be
given a high priority.
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37. Research and training funds should be made
available to develop individuals whose specific
function would be to bridge the gap between basic
behavioral science and classroom practice. They
should be knowledgeable not only about the be-
havioral sciences but also the practical problems of
education, and should design research programs to
relate to one another.

38. Basic research which leads to the develop-
ment of curriculum materials is needed. Continu-
ity could be assured by having a single researcher
carry out or direct the complete research sequence,
from basic research through the development of
materials.

39. Continued research is needed in the utilization
of teaching aids made available by educational
technology. Programed learning, computer-as-
sisted instructicin, and audiovisual media offer pos-
sibilities for meeting individual differences and. en-
riching instruction. However, educational tech-
nology can only mike a contribution to classroom
practice to the extent that knowledge of the learn-
ing process permits adequate programing. In this
regard these devices are no different from any
other teaching devices or procedures.1

Developmenc of Educational Policy

40. Better means of dealing with educational
policymaking at State and, national levels need to
be devised. The "Compact for Education" re-
cently adopted. establishes a mechanism for sharing
information on educational problems and solutions
among the States and for hastening the adoption
of promising practices. States join the Com,pact
voluntarily, each agreeing to establish an Edu-
cational Commission to support the Commission
financially according to a fee formula. Serving on
the Commission are seven members from each
State, including the governor and two State legis-
lators, with the others drawn from the lay public
and professional education. A. 30-member steer-
ing committee (including 10 governors) employs
an executive director and gives direction to a com-
mission staff which will prepare working docu-
ments for consideration by members of the Com-
pact. A suggested initial project is assistance to
each State to develop a master plan for its higher
education program.

41. At the national level, many different proposals
have been advanced for advisory committees in re-
lation to various aspects of education. Under the
Elementary and Secondary Education Act of 1965,
the President appoints a National Advisory Com-
mittee on the Education of Disadvantaged Chil-

s This has not been elaborated in this monograph since the
Commission has available to it working papers on the applications
of technology to education.
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dren to review the administration and operation
of title I and appraise its effectiveness. The Com.-
missioner of Education, under title III, is to estab-
lish in the Office of Education an Advisory Com-
mittee on Supplementary Educational Centers and
Services. For the overall administration of the
Act, he may appoint an advisory council of 10
members who may be consulted with respect to his
functions under this Act. In the series of papers
which comprise this monograph, different authors
have advocated the establishment of national study
groups and advisory councils. No effort has been
made trl correlate these proposals, but two points
should be stressed:

a. In the various national committees which will be
established by both governmental and professional organi-
zations and under the auspices of foundations, the intellec-
tual resources of the Nation's colleges and universities
should be fully utilized. Whether tho problem be remov-
ing disadvantage in the urban slum or reorganizing the
secondary school social studies program, the knowledge
and insight of those in academic life should be sought

b. There is great need for a small national committee
o: informed ard prestigious educators to study on a full-
time basis the direction educational policies should be
taking. A Council of Educational Advisers to the Presi-
dent is recommended to be patterned after the Council of
Economic Advisers established by the Employment Act of
1946. The Council would have no executive or legislative
power, but its reports would provide the Nation with an
assessment of the progress being made in education, out-
line strengths and weaknesses, cite trends, advance pro-
posals for educational improvement, recommend national
educational policies and objectives, and promote coopera-
tion among the many governmental agencies which have a
direct dealing with the educational enterprise.'

The Role of the Federal Government in
Education

42. Education has long been regarded as a State
function with State statutes establishing local
school districts to assist in carrying out the educa-
tion-a program. There are national needs that
must be met by education, however, and education
must be a servant of national purpose. While the
State's basic responsibility for education should
not be altered, the Federal Government is becom-
ing a new force in achieving educational purposes.
The goals for education at local, State, and Na-
tional levels tend to be consonant. Required
recognition that a local-State-Federal partnership
is essential to meeting today's demands.

43. Proper financing of education requires sub-
stantial revenues from all of the partners. Local
and State fmancing alone is not equal to the task.
On the part of the Federal Government, aid should

2 This recommendation was advanced and endorsed in working
session of the writers of the papers in this monograph. It wasnot realized until after its formulation that this proposal had beenadvanced by William Benton and others as long ago as 1959. Cf.Committee for Economic Development, Raising Low Incomes
Through Improved Education. New York : Committee for Eco-
nomic Development, 1965, p. 42.

1
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be stnictured so that States establish "foundation"
programs whereby school districts provide at least
a mmilnum program of educational opportunity
for all children. Thus, a large measure of Fed-
eral funds would be distributed on a general aid
basis.

44. Until serious gaps in educational needs are
overcome, categorical aid will also be required;
for example, special assistance to alleviate the
handicaps faced by the culturally deprived is fully
warranted. Vocational education programs can
become more responsive both to the needs of in-
dividuals and available employment opportuni-
ties. Financial assistance which stimulates State
educational agencies and local school districts to
innovation may result in educational results of
far greater value than the sum of "seed" moneys
invested. While general aid should be a long-
range commitment in which the tax resources of
the Federal Government become more available to
education, categorical aid should be stimulative, to
be withdrawn when the objective is achieved or
when services can be incorporated within the
foundation program.

45. The U.S. Office of Education has recently been
reorganized to strengthen its leadership role, place
increasing emphasis on long-range planning,
heighten its function in stimulating research and
curriculum revision, and reinforce channels of
communication with State departments of educa-
tion. This will make the office a more effective
Federal agency. Continued strengthening of the
Office of Educaion is complementary to the estab-

lishment of the National Compact for Education.
The establishment 9f a Council of Educational
Advisers should not threaten or hamper the lead-
ership role of the Office If Education any more
than the Departments of Commerce and Labor are
threatened by the Council of Economic Advisers.
The task of education requires the combined con-
cern of many bodies and forces.

46. Better coordination of the different educational
programs carried on by more than a score of Fed-
eral agencies is needed. The dollar value of pro-
grams not under the direction of the U.S. Office of
Education exceeds $1 billion annually. Some of
these programs undoubtedly should remain within
their sponsoring agency, Lout there should be in-
creased communication and coordination between
Federal agencies.

47. The national assessment project now under-
way deserves encouragement. Dependable meas .
urements are needed about the broad outcomes of
the school program and the extent to which var-
ious "inputs" fed into the schools result in better
achievement. The task is of great magnitude and
calls for measuring instruments not yet devised.
Samplina which will not identify particular
pupils aird school districts will be needed, yet suf-
ficient data should be provided to determine where
progress is pronounceid and under what circum-
stances achievement is blocked. While the assess-
ment project must not lead to a rigid curriculum
determined at the national level, opposition to the
program because of possible abuses overlooks the
promise of some of the most significant research
planned for this decade.

III. EDUCATION: AN INVESTMENT

Many of the conclusions and recommendations
in this monograph emphasize that it will be costly
to retool educational structures and processes and
increasing; expenditures for education will be nec-
essary. Fiist and more importantly, these in-
creased expenditures are justified because they are
requisite to the development of educational pro-
(Trams which enable people throughout life toe,
realize their own unique capabilities. Secondly,
expenditures for education are not just expenses
"down the drain." In recent years, studies have
shown that the returns from education, even in dol-
lar value in individual earnings and national in-
come, approximate the returns from other types
of dollar investment. The term "human capital"
has been coined, and it is this type of capital in-

vestment which seems so essential in a societal sys-
tem depending to a great extent on a technology for
its economic well-being. Education is an invest-
ment with both tangible and intangible dividends.

In concluding this summary chapter, it must be
stated that limitations of time and space prevent
a more extensive treatment of the various facets
of education which impinge with dramatic force
on contemporary society. Of course, there are sins
of omission in the writing of this monograph. As
far as the sins of commission, the writers hope that
the points of view set forth will assist the Com-
mission and others who read these pages to defme
the major issues of education and the stands which
must be taken.



Chapter 2. Expectations and Goals for American Education

I. INTRODUCTION

Any group studying goals of American educa-
tion is bound to face the fact that no unified sys-
tem of education exists. We do have a wide va-
riety of rambling systems and institutions and a
diversity in control, support, and clientele. In-
cluded in the American educational system are
public, parochial and private schools ;elementary,

isecondary, postsecondary, and higher nstitutions;
State, local, and Federal systems ; and programs
operated by private enterprise. In addition, phil-
anthropic, youth, labor, fraternal, and civic orga-
nizations sponsor a variety of educational projects.

These institutions have but few common char-
acteristics: They operate within the framework of
our democratic society, they seek to teach some-
thing to someone; and usually, they employ
teachers. Some general expectations may exist
for all of these, but their special functions are ex-
ceedingly varied.

If we grant that the cornerstone of our democ-
racy is a basic commitment to individual worth,
personal liberty, and equal opportunity, then the
primary unifying goal of education is individual
opportunitythat is, opportunity for all to
develop their talents and fulfill their aspirations.

Related to but dependent upon the principle of
individual opportunity is the concept that educa-
tion should contribute to the well-being and im-
provement of society. But the relationship of the
individual to society is a subject of endless dispute.
The nature of this relationship is inconstant; in
times of national crisis, measures to preserve the
security and well-being of society take precedence
over the apparent interests of individuals. In ed-
ucation, too, the implementation of this principle
must be adapted to the maturity and sense of social
re.sponsibility of individuals.

Apart from the urgencies of a national crisis,
the underlying principle for education in a democ-
racy must be opportunityfor individuals to
realize their ambitions, gain personal satisfactions,
develop their talents, and enjoy freedom in learn-
ing. Inherent in this is a gamble that great num-
bers of individuals with a wide variation in capac-
ities, interests, and background will attain a social

wisdom and sense of social responsibility strong
enough for them to make choices and act in a
manner which will protect and advance society.

While there have been times when we have vacil-
lated from this principle, legislative action, finan-
cial support, local policies, judicial rulings, and
popular discussions over two centuries attest to
its wide acceptance and great durability as a basic
(ruide for education.

However, while there is agreement on broad
principle, we seem to lose perspective in imple-
mentation. Imbalances, dislocations, crises, and
confliCts develop and we are forced off course. We
flit from one stopgap measure to another, accom-
plishing little, and confusing a large number of
students in the process.

School boards get pushed into censorship by
charges of communism in the schools; faculties
become enthusiastie about the gifted and neglect
the not-so-gifted ; campaigns are launched to sell
education to potential dropouts without facing lip
to conditions that cause dropping out; and Fed-
eral aid fosters major expansions in science and
vocational training at the expense of the arts and
humanities. Distracting imbalances in the curric-
ulum result, and the basic principle of individual
opportunty becomes obscured as we apply poul-
tices to the sores.

This protest against imbalance and loss of per-
spective does not negate the vital role of education
in meeting social needs. Nor does it minimize the
realities of a national emergency. However, na-
tional demands seem to become confused with so-
cial needs, and in our rush to in-,et demands in one
area we lose sight of needs in others. Current
manpower demands may well point toward the ex-
pansion of training facilities for engineers, scien-
tists, and technicians; but society may also need an
equal or even greater effort for providing numes,
teachers, social workers, clergymen, and plumbers.

There is a persistent danger in selective pro-
grams designed to meet special social demands : in
dividuals may become submerged in a mass of sta-
tistics. Aside from the urgencies of a national
emergency, education can best contribute to the
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strength of society by focusing on developing
strength in individuals. In order to achicve this,
education must be well balanced and provide maxi-
mum opportunity for individuals.

American education must keep projected changes
in focus with public expectat ions and long-range
(rolls Accelerated changes in technology will

iquite clearly result, in accelerated changes n popu-
lation, standards of living, group relationships,
manpower needs, governmental organization, cul-
tural interests, economic problems, and leisure and
recreational patterns. And these technological
changes are bound to be accompanied by immense
and varied demands for changes in education. But
before we get caught up in conceiving hasty an-
swers to waves of criticisms, educators, representa-
tives of government, and laymen would be wise to
restudy and clarify expectations and goals for edu-

cation, and construct a valid frame of reference for
judgments about futare plans and proposals.

The unifying principle of education is individ-
ual opportunity along with the dependent concept
of social gains through individual growth.
Beyond these2 educational goals can be identified
as either (1) implemental functions which society
expects of educational agencies, or (2) cognitive
outcomes and changes in attitudes and behavior
which it hopes to develop in students through edu-
cative experiences. The provision of continuing
education is a function, a special service which the
public expects of education; civic responsibility is
an objective expected to be achieved through in-
struction. This chapter will be concerned with the
functions of education, since these have broader
application for decisions than statements of objec-
tives.

II. FUNCTIONS OF EDUCATION

Legislative action, financial support, local poli-
cies, judicial decisions, and personal discussion
indicate that Americans believe education has the
following functions :

1. Providing equal opportunities. Americans have
consistently supported the principle that all indi-
vidual3, regardless of religion, ethnic origin, eco-
nomic status, or place of residcnce, should have an
opportunity to obtain as much education as their
abilities will permit and that such education
should be of uniformly high quality. Changes in
our society require that every person, with the
capacity to do so, be educated at least through the
secondary school level, and well beyond that level
for a majority. Universal elementary and second-
ary education is imperative both in terms of the
needs of society and the best interests and personal
satisfaction of individuals. However, at this
point, equal educational opportunity is an expres-
sion of faith rather than of accomplishment. Our
Nation has made immense progress, but we still
fall distressingly short of the goal. Even though
ove:. 90 percent of our children between the ages
of 6 and 18 are now enrolled in elementary or
secondary schools, wide discrepancies exist in the
scope and quality of education provided them.
Some of these institutions are overcrowded, some
have inadequate faculties, some provide a minimal
curriculum, and some have deplorable facilities
and equipment.

Particularly distressing are inequalities among
neighborhoods in large cities, many rural and
urban communities, and opportunities provided
for children of minority racial groups and Cau-

casian children in some States. All too common
in our large cities, the children who need good
education mostthose from low socioeconomic
homesare forced to attend the least adequate
schools. Even though the shockingly high drop-
out rates in these schools have been well publicized.,
little improvement has been made over a decade.
Eventually, such Federal programs as the Eco-
nomic Opportunity Act should help in alleviating
such basic problems as poor housing, public health
hazards, and inadequate recreational facilities.
However, the basic educational problem lies in
poor sel-ools, and fundamental needs are for better
thacher better compensatory programs, better
buildings and equipment, and better curriculums.
These all call for greater financial resources, yet
local property values, the prime source of local
school funds, are deteriorating. Thus, the only
hope for achieving equal educational opportuni-
ties in our large cities is through substantial in-
creases in State and Federal aid.

Because many rural schools have meager finan-
cial resources and enrollments too small to permit
a good learning environment, thousands of youths
in these communities are also being deprived of a
good education. That graduates of small high
schools do about as well, on the average, in college
as graduates of large high schools is misleading.
A smaller percentage of graduates from small
high schools go to college, yet the curriculum in
these schools is limited largely to college prepara-
tory subjects. Therefore, the 65 percent who do
not go to college have little opportunity to explore
their special mterests and talents. Even those
who are college bound have few opportunities to
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take enrichment courses in such areas as fine arts,
languages, speech, advanced mathematics, and
social sciences. Moreover, compensatory classes
for the handicapped are rarely available in smaller
commun it ies. Further enlargement of school dis-
tricts and more adequate State and Federal sup-
port for reorganized rural schools are imperative
m solving this problem.

The story of discrimination against children
from minority racial groups needs no elaboration.
It. is a matter of national shame, one which we are
moving to correct as rapidly as possible. The
claim by Southern whites that equal but separate
facilities are provided for Negro youth is pure
fiction. The only answer that we can live with is
integration with more than deliberate speed.

The problem of inequalities in education is not
limited only to elementary and secondary schools.
Many capable youth are unable to continue formal
education beyond high school because of prohibi-
tive costs, a lack of facilities in many geographic
areas, or inadequate space. The matter of over-
crowding becomes more serious each year on many
campuses, and the students' loss of vientity more
pressmo. colle(res are compelled to use mass
method's of instrection.

If we are to maintain any semblance of equal
opportunity for qualified youth in higher educa-
tion, it is essential that we provide additional area
technical and vocational schools, large scale ex-
pansion of our community college system, more
substantial State, Federal, and foundation sup-
port, and continued increases in scholarship and
loan funds. Positive steps must also be taken
on a nationwide basis to meet the critical short-
age of college teachers.

2. Effecting voluntary completion of secondary
school. Closely related to the concept of equality
of opportunity is the expectation that all young.
people (other than those with extreme mental dis-
abilities) complete some type of secondary school
proaram on a voluntary basis. Although the mat-
ter ot'f voluntary or compulsory attendance through
high school is m dispute, the desirability that high
school be completed is not.

Completion of high school becomes more neces-
sary as a minimal educational level for all citizens
in view of the requirements for intelligent and re-
sponsible participation in the affairs of govern-
ment, an adaptability in an increasingly mobile
population, strengthening the family unit, and
wise use of leisure time. For the majority, sec-
ondary education should be preparatory to further
formal education.

But the case for completing high school is not
based primarily on societal needs, but rather on
the needs of the individual in a progressively more
complex society. A well-balanced secondary edu-
cation is a basic minimum for each citizen if he is
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to enjoy satisfaction as an informed, rational, and
culturally .literate person in his social relation,
ships. It is not only essential as a foundation for
continued education, either formal or informal,
but also in order for him to be competitive in the
world of work and competent in economic affairs.

The statistics on dropouts may be familiar but
they are not reassuring. Nationwide, over 35 per-
cent of our youth who enter elementary school do
not graduate from high school. And in some
States and local communities, the figure is well over
50 percent.

The dropout problem raises the issue of whether
completion of high school should be compulsoq
or voluntary. A few States have raised the limits
of their compulsory attendance laws to age 18 or
high school graduation. However, it is one thing
to provide equal opportunities for all youth, and
another to persuade them to take advantage of
those opportunities. We believe that completion
of high school should be a choice made by the in-
dividual. That a majority of the American peo-
ple hold this view is supported by the fact that in
31 States the compulsory attendance age ranges
from 14 to 16, and 8 States have no compulsory at-
tendance laws. Adolescents cannot be compelled
to learn. But they can be motivated to learn if
they are free to learn, and we believe the best an-
swer is to persuade youth to remain in school
through improved secondary school facilities and
community action.

Our traditional commitments to the comprehen-
sive high school may well need to be reexamined.
Many high schools are not reall3r comprehensive
because they are too small or their programs are
too narrow. Certainly, most secondary schools
must make better provisions for differences in
aspirations and talents if they are to hold a ma-
jority of students through graduation. And for
some youth, special area residential schools as a
part of a State system may provide the most ap-
propriate answer. The familiar objection to spe-
cialized schoolsthat youth are deprived of oppor-
tunities to learn to ad.just to and get along with
peers from all stations of lifeis not valid for
large special schools with socially heterogeneous
populations.

3. Providing for differences in capacities. As the
general public becomes increasingly aware of the
wide ranges in capacities among youth, it also is
more desirous that our educational establishment
make better provisions for them. Lay support has
increased each year for guidance services, ability
grouping, nongraded programs, honors courses,
multitrack curriculums, special classes for the
handicapped, clinical classes, compensatory educa-
tion, and adult continuing education.

These essential services need to be extended if
we are to keep faith with our commitment to in..
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dividual opport unity. Not, only does this prin-
ciple imply equal opportunities for all regardless
ot race, creed, or economic situation, but also re-
gardless of capacities or handicaps.

Educators have been increasing their consider-
able knowledge gained in working with students
of varied capacities through experience and ex-
perimental programs. However, as in other areas
of education, the big obstacle has been finances
for training teachers, and for providing special
facilities, suitable materials, and necessary equip-
ment. Handicapped children cannot be taught
effectively in abandoned buildings and with clis .

carded equipment and materials. Nor can they be
taught bv just any teacher who happens to be
motivatea by a desire for social service.

The same conditions apply in compensatory
education. If we are sincere in our commitment
to this type of educational serviceand we must
beskilled teachers, school psychologists, school
social workers, competent guidance personnel, and
health clinicians are essential. At the same time,
the need for compensatory education is not limited
to children. Many adults also both desire and
need opportunities to upgrade their educational
background and correct deficiencies in their
basic training.

An adult who cannot read or write is virtually
unemployable in today's labor markets cut off from
many satisfying and broadening social and cul-
tural experiences. Nor can he participate intelli-
gently and responsibly in political processes. The
thousands of adults who dropped out of school,
as well as many aliens, who now recognize their
need for more education, are met with limited
facilities or adult programs directed to a different
clientele. This group of adults could, however,
be served if schools, industry, labor organizations,
government, and other educational agencies co-
ordinated their resources to meet this critical need.
At the same time, regulatory bodies in education
must also assist rather than block efforts to earn
needed credits and diplomas. This does not imply,
however, that any proposal submitted should be
approvedregulatory bodies have an obligation
to protect these people against fraud, but they also
have a responsibility to become more flexible.

4. Providing and strengthening general edu-
cation. Free public schools were founded in the
United States and compulsory attendance laws
adopted to insure that a large majority of citizens
would be prepared to participate responsibly in
the processes of government. But as our Nation
has grown and our culture, economy, and govern-
ment have become more complex, the importance
and scope of general education have increased enor-
mously. The need for popular education to pre-
serve popular government is but one aspect of the
problem.

Recognition of the increasing significance of a
broad and well-balanced general education is evi-
dent in all types of institutions and agencies.
There may be sharp dissent over the nature and
the structure of general education, but there is
little argument that it is not important to meet
the need for a responsible, adaptable, civic-
minded, culturally aware, articulate, and in-
formed citizenry. Not only have elementary
schools, secondary schools, and colleges gradually
expanded and strengthened their programs, but
professional and technical schools are devoting
lamer blocks of their curriculums to general edu-t,
cation. In addition, the rapidly growing educa-
tional programs conducted by private business and
industry and labor are becoming oriented more
toward general education.

There is abundant evidence to support the argu-
ment that our changing culture demands increas-
ing attention to general education at all levels of
formal education and in all types of supplemental
programs. This conclusion, framed both in terms
of the demands on individuals and the needs of
society, carries implications for curricular changes
throughout our educational structure.

A primary assumption is that general education
is not limited to a common body of knowledge ;
there are many routes to a sound general education.
The central purpose is derived from the ancient
Greek com.mitment to the harmonious education of
citizens. But since individuals vary widely in
their capacities and backgrounds for learning,
general education must be directed to common
oals of behavior, not uniform achievements.
asic are the development of rational powers,

responsible ethical values, and broad cultural in-
terests. Specific characteristics such as basic com-
petency, good health, civic responsibility, and eco-
nomic literacy play a supporting role, but these are
not primary goals. Individuals learn to think,
appreciate, discipline themselves, and act respon-
sibly toward their fellow man through many
media and a variety of experiences.

This view of general education suggests elemen-
tary and secondary programs less prescriptive than
at present, with more liberal time allocations and
more flexible programing. Greater individualiza-
tion of instruction is also indicated, with more con-
cern for what happens to pupils and less for their
acquisition of unrelated bits of knowledge required
by many schools. Basic skills are no less impor-
tant, but instruction should be adapted to individ-
ual capacities. Along with this, a progressively
greater degree of flexibility in subjects pursued
should be introduced ; for example, some elemen-
tary pupils would take foreign languages and
others remedial instruction in the English lan-
guage arts.

At the secondary school level particularly, there
would be considerable expansion of the time



4

EDUCATION : STATUS AND PROSPECT

devoted to general subjects, greater individualiza-
tion, more flexible scheduling, and more emphasis
on independent study. For most secondary school
pupils, vocational training, in the sense of develop-
ing ent ranee skills for a job, should be deferred to
the post,-!iigh school years. Vocational education
should become increasingly informative, explora-
tory, and guidance oriented in the high school.
Possibly some on-the-job training may be desirable
for pupils with extremely limited academic ability
to motivate them to remain in school ; but at most,

this would involve a very small percentage of any
student body.

In colleges, more liberal time allotments for gen-
eral subjects, greater breadth in individual pro-
grams, and a corresponding decrease in specializa-
tion appear to be in the making. Anticipated is
an expansion of small interdisckplinary seminars
concerned with the unity of knowledge and occu-
pied more with the critical issue of our times than
with the systematic study and analysis of past
cultures.

5. Serving specialized needs. Specialized. pro-
grams have been an established part of the Ameri-
can high school curriculum since the last quarter
of the 19th century. Specialization in the form of
major fields of study and professional education
is also a long established fixture in American col-
leges. President Charles Eliot of Harvard was
one of the most influential early champions of elec-
tive courses, and his famous Committee of Ten
report in 1892 established the model for specialized
curriculums in secondary schools.

Between the early 1890's and 1950, specialized
vocational offerings were greatly expanded in
public high schools. This growth was encouraged
to a large extent by Federal appropriations for
agriculture, home economics, and vocational trades
and industrial courses. Approval by the American
public of such expansion is evident from their
support of Federal legislation and willingness to
match Federal funds from State and local taxes.

Preparation for college has been an accepted
function of secondary schools since the first Latin
school was established in Boston in 1635. Actual-
ly, the old Latin-grammar schools were exclu-
sively college preparatory institutions for more
than a century.

Althouf.?;h there is little disposition at the pres-
ent time for laymen to question the place of some
specialized offerings in secondary schools, in recent
years the volume of questions about the nature and
emphasis of specialized programs has increased.
Public sentiment is moving in the direction of
expanding programs of general education and cut-
ting back on offerings and time allotments for spe-
cialized vocational education ; for example, the per-
centages of students enrolled in vocational courses
in all fields except home economics have been de-
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dining for more than 15 years, while they have
been increasing in all general subject fields. And
even home economics is becoming more general..

In contrast, the college preparatory function
of the high school seems more firmly established
now than at any time since the depression of the
1930's. However, the distinction between general
and college preparatory education is becoming less
defined, and in practice, there is little difference,
except for student purposes, in the first years of
many secondary schools.

In the meantime, public support is building up
for postponement of special vocational training to
the post-high school years. Congress has appro-
priated funds for area technical and vocationa,
schools, and most States, supplementing these
moves, are in various stages of establishing them.

Another major development in vocational edu-
cation is the growing disposition of private busi-
ness and industry both to contribute to the support
of vocational and technical programs in com-
munity colleges and area schools and to establish
their own training programs. We believe that
this is a sound development and should become
the norm for much vocational and technical edu-
cation in areas with large complexes of business
and industry. In areas farther removed, tax sup-
ported institutions seem to be necessary to meet the
needs of older youth and retrain displaced
workers.

Although there are many points of difference
in the organization and control of some of the
newer federally supported programs, public senti-
ment seems to support area schools for out-of-
school youth and high school graduates. The pat-
tern of joint support and responsibility by private
enterprise and public institutes is also congruous
with emerging manpower needs and concurrent
social changes.

6. Maintaining freedom of inquiry. Freedom
of speech and the press are guaranteed in the Bill
of Rights of our Federal Constitution because the
colonists had learned through long and painful
experience that a free society cannot exist without
these rights. But the Constitution did not mei, -
tion freedom of inquiry in the schools

'i
along with

all other provisions for education. Ths may have
been accniental or amain it may have been de-
liberate, reflectin,(,1 th; decentralized structure of
education at the time. Most of the responsibility
for education at that time was assumed by
churches, private individuals, and private corpo-
rations.

The omission of this guarantee to students to
learn and to teachers to teach in a climate of free-
dom has become a matter of grave concern in
American education. Despite a strong commit-
ment to individual opportunity and personal lib-
erty, the American public has been vacillating and
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erratic in its stand on academic freedom. Al-
though colleges have enjoyed a larger measure of
freedom than elementary and secondary schools,
even in these institutions pressure groups and
politicians repeatedly have challenged the right
of free inquiry and attempted to restrict free study
and discussion of controversial questions.

Encouraging, however, is the growing evidence
of public support of the schools as agencies that
must be free to deal with ideas no matter how con-
troversial, and present knowledge and conceptuali-
zations supported by evidence and/or logic. As
the educational level of the general population hasrisen: citizens have displayed greater insight into
the significance of academic freedom and growing
impatience with self-appointed censors and bigotswho attack this right. There is progressively
wider public recognition that freedom of inquiryis a crucial condition for the growth of rational
powers and creativity in indivicluals.

There also is growmg acknowledgement that thevitality of a free society depends in great measure
on the free pursuit of ideas, whether in the pressor in the classroom. Students aro becoming morerestive and impatient with attempts to restricttheir right to learn and to experiment with ideas.The efforts by representatives of public and private
groups, including some educators, to use the schoolsfor propaganda purposes are constant threats tothe freedom of students to learn and of teachers
to teach. Admittedly, the line between education
and indoctrination is razor thin, and extended ex-ploration of all the arguments, definitions, and as-
sumptions involved in that issue are not permittedhere. However, the gulf between education andpropaganda is as great as that between democracyand. totalitarianism. If education is to continue tofunction as a strong force for personal liberty :Aswell as for social enlightenment and political re-spoasibilif , it must be protected from efforts byany groups to use the schools for propag:anda
purposes. Nor can faculties and school boards be
pprmitted to exploit their positions to propagan-dize students. Schools as well as colleges must bekept free to present ideas, including both democ-racy and communism, which must stand the testof rigid examination and comparison.

At the same time, academic freedom for teach-ers carries with it a high sense of reponsibilityto
be informed, to be able to judge the maturity of
students, and to deal objectively with controversial
issues in the classroom. With these guaranteesfrom teachers, it is a moral duty of individuals
and bodies in positions of authority to protect and
support the right of the public schools to engagein free inquirywhether in Toadsuck Ferry Ele-
mentary School or a great State university.

7. Serving soeietca needs. There can be no dis-
pute over the question of whether education lama

serve the needs of society. As a vital part of the
organic whole, education cannot avoid serving so-ciety. The dispute is over how and to what degree
education should focus attention and direct its
energies toward helping to solve particular social
problems.

The answer to the question of how education can
best serve the needs of Pociety hinges on what the
public regards as the primary goal of education,
Our position is that the guiding concept of educa-
tion for the American people is individual oppor-tunity, and that education should be directed pri-
marily to assisting individuals to cultivate their
talents. The strength of the Nation, in whatever
areabe it defense, manpower, social relations, or
governmentis dependent upon our success in
providing ample and excellent opportunities for
individuals to become truly educated.

Society's special needs in such categories as em-
ployment, world affairs, intergroup relations, *na-
tional defense: public health and safety, housmg,'crime and delinquency, and conservation can bestbe met in a free society not by propaganda, butby an educated people who have free choice and
who possess social wisdom and a strong sense of
social responsibility. In a democracy, if we keep
faith with our commitment to individual freedom,
schools will serve group needs through emphasis
on individual development. Education in a de-
mocracy begins with a basic program for all chil-
dren in the primary grades and gradually increases
in dearee of flexibility and freedom of choice as
the srudent advances. This is a matter of method
as well as goal---it involves structuring learningfor the most effective results. But even in the
basic 'program, provisions must be made for indi-
vidual differences.

There is no contradiction between principle andpractice in providing that the learning of children
be planned and directed by adults. Dedication to
individual opportunity does not suggest a smor-
gasbord curriculum, but rather that students, asthey become more mature and develop a greater
sense of social wisdom, will accept increasing re-sponsibility for directing their own learning. Ifthe end product of this process is an informed, ra-tional, and responsible citizenry, societal needs willbe met. Through direct action or the selection ofable leaders; an educated people will find answersto public needs.

At the same time, education focusing on individ-
ual growth is not insular, and many subjects andtypes of experiences may serve as media for de-
veloping the potentials of individual students.

iAgain, there s no compromise with principle in
selecting materials for study which deal with
local, national, and world affairs. The study of
past cultures is significant if the materials are
germane to contemporary society. However, if
schools construct their basic curriculum primarily
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around societal needs, there is danger that other
stgni [leant aspects of education may be neglected.

The same principle also seems to be applicable
in manpower development. If industry or gov-
ernment is faced with a shortage of electronim
technicians or quality-control experts, some types
of institutions may properly be called upon to pro-
vide facilities for training workers in these fields.
But individuals should be free to choose and
schools free to determinewithout threat of pen-
alt ieswhether or not they will enter these fields.
Society may have greater need for physical thera-
pists. English teachers, or social workers, and in-
dividuals may have greater talents and interests
in such fields. To coerce them or unduly influence
them with subsidies to enter other fields may do
them a disservice and be of no lasting bent& to
society.

Exceptions under the unique circumstances
created by national crises have already been corn-
mented upon. Since the end of national defense is
to protect the rights and freedom of individuals
through preservation of free society, schools as
well as all other social institutions may properly
be expected to contribute in any way they are
needed. But imbalances created by an emergency
should be corrected as soon as the emergency has
passed.

8. Providing continuing education,. Demands for
education for adults, be3rond and external to con-
ventional day school and college programs, have
been gaining momentum steadily, inspired by dra-
matic new developments in all aspects of our cul-
turegrowth of knowledge, population, produc-
tion, employment, social relationships, the arts,
and recreation.

A. study in 1963 by John W. C. Johnstone esti-
mated that 17 million part-time adult students
were enrolled in some type of educational program
in 1961-62, and another 9 million engaged in self-
study. The 17 million adult enrollees exceeded
by about 2 million the total number of clay students
enrolled in all secondary schools and colleges for
that same year.

Some of these adult students were seeking to
earn a diploma or degree, but most were not.
Their motivations varied from a desire to be better
informed and more broadly educated to learning
a new vocation or upgrading their skills in their
present occupations. Programs were conducted
by public school systems, colleges, proprietary busi-
ness and teclmical schools, churches, community
associations, branches of the Federal Government
including the military, labor unions, private busi-
nesses and industries, and a few individuals out
on their sun porches. Most were located in con-
tinental United States, but some wore operated
for military forces in foreign lands. A large ma-
jority of students were in residence but some were
taking correspondence and television courses.
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There is, thereforel a great demand for this
type of education ; it is a well-established branch
of education, and it is growing rapidly. No
oracular powers are required to predict the need
and demand will continue to grow in great volume.
Individuals want and need continued education to
improve themselves culturally and vocationally.
Society needs it because the general educational
level of the public governs the pace with which we
can absorb new knowledge, adjust to new develop-
ments in science and technology, and solve con-
comitant cultural problems. While vocational
education is, and probably will continue to be, the
largest single segment of continuing education,
interest in education for cultural purposes, con-
structive use of leisure, and cognition in public af-
fairs is growing at a faster pace.

As in all other areas of education, the pervasive
and pressing problem in continuing education is
financial support. Closely related are problems of
teacher supply, facilities, effect on day school pro-
grams, and providing equal opportunities. Col-
lateral problems have to do with coordinating
resources, maintaining quality, obtaining credit,
and such administrative procedures as scheduling
and recordkeeping.

The largest single source of revenue for all types
of continuing prop;rams has been tuition and fees,
but for public school systems it has been local
taxes, followed by fees, State aid, and Federal aid.
However, many public school programs are ex-
tremely limited in scope, as reflected by a median
annual expenditure of about $1,300 per school. If
opportunity is to catch up with demand, much
more liberal amounts must be made available ; costs
to students must be reduced to keep faith with our
concept of equal opportunity; and better facili-
ties must be provided to maintain quality. In-
creased Federal allotments in combination with
private and foundation grants is the most hopeful
solution for programs conducted by public schools
and colleges. However, private business and in-
dustry also have a big stake and responsibility in
this areaespecially for vocational training.

Inadequate teacher supply is a persistent prob-
lem, especially for public schools and colleges.
Moonlightiniby day school teachers is the prevail-
ing practice, but this reduces their efficiency in
both their regular and extra assignments. In ad-
dition, many day-school teachers are not well quali-
fied for adult instruction. Enlistment of knowl-
edgeable laymen together with some inservice
training is being used with considerable success
in some public schools and colleges, a practice
which appears to be the only immediate answer in
light of the acute teacher shortage now plaguing
these institutions. In the long run, expanded
teacher education and, recruitment are essential.

Much needless and costly duplication of effort
and even competition for students exists between
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Federal and community programs and among pub-
lic, philanthropic, civic, and other agencies.
Therefore, coordination of efforts and resources is
needed in many localities, with a local coordinat-
ing council a logical first step in reducing waste in
costs and resources.

Credit and scheduling do not loom large except
in the use of physical facilities. Continuing edu-
cation programs should not conflict with normal
day school activities, TIGT should the entire cost of
upkeep and replacement for building and equip-
ment be charged against the day school budget.
The responsibility for expediting procedures for
granting credit and necessary certificates and
diplomas must be assumed by State departments
and accrediting agencies.

9. Generating knowledge. Man's appetite for
new knowledge increases in direct ratio with the
volume of invention in science and the arts. While
no one really knows how rapidly this knowledge
is growing, the guesses of some famous scientists
that it is now doubling every 10 to 15 years are
plausible, if not probaile. In any case, the de-
mands on productive sources of knowledge have
become overwhelming.

The effect is cumulative, with success breeding
new problems and new demands. Invention in
science and technology creates new problems for
human institutions, which impose new demands on
science and technology. Even though the burden
is spread over many sourcesgovernment, private
enterprise, and educational institutionsthe grow-
ing demands on colleges and universities add new
dilemmas to the old.

The generation of knowledge is a historic in-
terest and function of colleges and universities.
As an expression of confidence, the man on the
street, while a little wary of intellectuals, has long
turned to higher institutions for new knowledge
and has demonstrated increased willingness to
support their efforts in research arid writing. But
the growing confidence of the public in the com-
petence and integrity of higher institutions, com-
bined with a prodigious push for new knowledge,
puts new strains on the resources of these
institutions.

Most confounding and pressing is the matter
of determining the relative efforts that should be
made in teaching and research. The mounting;
demands on staff for generating knowledge coin-
cide with unprecedented increases in enrollments.
Yet there is a severe lag in the supply of college
teachers, and many institutions are in the position

of having to make an unholy choice. If top
scholars on the faculty are required to devote an
increasing portion of their time and energies to
research and writing, obviously instructional pro-
grams are weakened. Conversely, if teaching is
given priority" an institution is placed in the un-
fortunate position of appearing to be indifferent
to societal needs and finds itself at a disadvantage
in securing research grants from foundations and
government. The choice and interest of individ-
ual scholars further complicate the situation.
Many resist the opportunities for greater financial
rewards in government and private research be-
cause of the satisfactions they derive from uni-
versity associations. Howeverl if university
conditions become unduly restrictive, and an insti-
tution is inflexible in makiiig assignments, it can-
not hold top personnel as other areas become
more attractive.

While there are no neat answers to these prob-
lems, it seems that in the long run society stands
to gain more through support of teaching than it
does by increasing its demands on university staffs
to meet immediate problems in research. The sup-
ply of young scholars to meet future needsis de-
pendent on the quality of current instruction in
all our schools and colleges, and many perceptive
university administrators, along with a number of
distinguished commissions, have warried that
greater national effort must be made to ir^,rease
the supply of competent teachers, both in the lower
schools and in the colleges. Unless priority is

ven to the preparation of more and better quali-
ed teachers, 'both teaching and the generation of

knowledge will suffer in our educational institu-
tions.

Additional dimensions of the problem created
by accelerating research demands on higher in-
stitutions have to do with balance among disci-
plines and the coordination of efforts among in-
stitutions. Governmental support of science and
technology while neglecting humanities, social sci-
ences, and the arts has resulted in severe disparities
which have broup;ht about damaging imbalances
in our culture. Although recent legislation re-
flects some sensitiveness to the problem, persisting
inequalities point up the urgency for coordinated
and long-range planning at the national level.

Of equal concern are the inequalities in support
and lack of coordination of efforts among higher
institutions. Inadequacies of present machinery
for coordinating policy as well as the urgency of
some of our research needs have resulted in severe
gaps and overlaps in our national effort.
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III. ENDS OF EDUCATION

The word functions has been used to refer to
the operational things expected c institutions to
educate individuals; ends is used to designate the
qualities or competencies that educational institu-
tions undertake to develop in students. The fol-
lowing is presented simply to serve as a somewhat
sharper backdrop against which educational pc
cies and phms can be considered. For example,
the outlook for the future in a world of automa-
tion and technology points to an acceleration of
the movement of population from rural to urban
areas along with a sizable increase in the amount of
leisure time available to the average worker.
Without adequate recreational facilities and a
creative approach to the constructive use of leisure
time, the tensions and conflicts of urban living may
well bez,ome one of our most corrosive social prob-
lems by 1984.

If schools, colleges, and supplemental educP
tional agencies are called upon to make education
for leisure one of their deliberate aims, to what
extent will, this change affect other aims and the
overall balance of educa-don? Does instruction
for leisure imply lesser attention to other ends?
And, if so, in which areas should attention be
diminished ? Possibly other problems are more
consequential, but the prospect for leisure time
serves to illustrate the type of decisions that will
have to be faced in education. Without rational
consideration of the purposes of education, we
try to do everything without doing anything very
well.

Popular education as a base for popular gov-
ernment was the principal concern of the first
draftsmen of educational objectives in the early
years of the Republic. Proposals by Washington,
Jefferson, and John Quincy .A.clams2 while roughly
hewn, displayed profound insight into the dilem-
mas of democratic government. The specter of
mobocracy hung heavy, and education of the
masses, as revealed in the writings and speeches of
men of public stature, were of first importex-
cept in the framing of the Constitution. As ends
of common education, Jefferson proposed that ev-
ery citizen be given information needed to transact
his business, the ability to calculate and express
his ideas and contracts in writing, the ability to
read to improve his morals, understanding of his
duties to his neighbors and country, knowledge of
his rights and desire to exercise them with justice,
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and capacity to observe with intelligence all his
social relationships.

For higher education, Jefferson specified devel-
oping statesmen, legislators, and judges for the
general good; expounding the principles of gov-
ernment ; harmonizing interests of agriculture,
manufacture, and commerce ; developing reasoning
faculties of youth, cultivating morals; perceiving
virtue and order enlightening youth with mathe-
matics and physical science; advancing the arts;
administering health ; and securing the comforts
of life.

The rhetoric of modem statements may be more
timely, but Jefferson's combined proposals embrace
most of the ideas found in current drafts. During
the period of Jacksonian egalitarianism, educa-
tional objectives reflected less concern for civic
and moral outcomes and more for equality in e3o-
nomic itnd social ccnditions. Education as the
way out of poverty vnd to higher social status was
a popular hope.

The best known and most quoted draft co:: the
ends of education -lor the common schools iri this
century is the "Ca rdinal Principks of Seca idary
Education" authored by the Commission on the
Reorganization of Secondary Education. The
Commission specified as primary aims: health,
command of fundamental processes, worthy home
membership, vocation, civic education, worthy use
of leisure, and ethical character. These qualities
and competencies are still to be desired in citizens,
and add the dimensions of vocational competence
and worthy use of leisure time to earlier lists.

Of the countless number of pronouncements on
educational aims following the publication of the
"Cardinal Principles," almost all include the orig-
inal seven objectives with an occasional addition,
such as knowledge of science, appreciation of
beauty, and democratic social relationships. In
1938, the members of the Educational Policies
Commission made a valuable contribution by clas-
sifying the many specific objectives included in
numerous State and local reports under the follow-
ing four broad categories: (1) Self-realization,
(2) human relationship, (3) economic efficiency,
and (4) civic responsibility. Most statements from
1915 to 1950 reflect the influence of the concept of
social efficiency that gained a wide following
among educators and laymen during that period.
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Recent statements have added the dimension of
common developmental needs or problems of chil-
dren and youth at certain stages of growing up,
and include such ends as assisting children in ad-
justina to their peers, to physiological changes,
and to standards imposed by adult society. And
the two White House Conferences on Education
emphasized special problems, such as educating
the handicapped and culturally deprived, chal-
lenging the gifted, reducing the dropout rate, and
meeting manpower needs.

All of these statements call attention to desired
monis for education, but their lack of coherence
and structure are devitalizing. Admittedly, the
ends of education for a preparatory academy in
New England, a technical school in Los Angeles,
and a rural school in South Dakota differ in im-
portant respects, but there are basic common ends
for elementary and secondary education in the
United States which should serve as guides for
all. In practice, a majority of schools give little
thought to their overall aims and have no clear
statement of what they are trying; to do. Conse-
quently, they have little basis for determining how
well they are doing except for performance on
some standardized achievement tests which meas-
ure only one type of outcome. And these results
are likely to be misleading unless interpreted in
terms of the capacities and cultural backgrounds
of their students.

We see no ready answer to the lack of unifying
goals on a nationwide basis or to the inattention
to goals at the local level. However, a national
committee composed of eminent educators and lay-
men could make a valuable contribution by for-
mulating a model statement of functions and ends
which would have sufficient merit to command re-
spect and influence State and local programs. A
relatively small committee working intensively
over an extended period of time could make greater
headway than a large conference in session for a
few days. All important would be the process
of dissemination. The model should be widely
studied, debated, and modified by local faculties
and patrons.

A scholarly model could do much to call at-
tention to common goals and provide a pattern for
local schools in developing statements. It would
bp especially helpful in directing attentionto essen-
tial components in a unified model. For example,
the following broad categories of ends are fitn-

damental in a program of elementary and second-
ary educationpublic or nonpublic :

1. Personal well-being and competence, involving
such ends as health, rational powers, competence
in communicative and computational skills, intel-
lectual interests, personal ethical values, self-con-
cept, good work habits, cultural interests, and rec-
reational interests.

2. Social respon.9ibility and adjustment, including
knowledge of social problems, empathy with and
understanding of others, commitment to the dig-
nity and worth of man, ability to cooperate with
others, and a sense of responsibility in community
and family relations.

3. Commitm,ent to world imam and wniferstanding,
such as knowledge of other peoples and their cul-
tures, keeping informed on causes of world ten-
sions, understanding of political and economic con-
ditions In the world family of nations, reasoned
support of our Government's policies in world
affairs, willingness to serve in efforts to maintain
world peace and the well-being of all peoples.

4. Youth needs and problems, includina under-
standing their own physiological makeup and
growth, wholesome peer group relations, planning
for future education and work, moving; to inde-
pendence, understanding problems of adjustment
to healthy adult heterosexual relationships, and
preparing for marriage and family responsibili-
ties.

5. Economic competence, such as knowledge of the
nature of economics and our economic structure,
economic relations with other nations, knowledge
in managing personal economic affairs, sense of
economic responsibility in production and con-
sumption, and appm lation of responsibility in
civic economic affairs.

6. Civic responsibility, involving such outcomes as
knowledge of history and structure of govern-
ments, understanding political structures and the
role of political org;anizations, interests and re-
sponsibility in political action, responsibility in
community affairs, keeping informed in politics
and government, and respect for law and orderly
processes.
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I. INTRODUCTION

Within each of these categories provision should
be made for cognitive and affective outcomes and
skills.

Institutions other than elementary and second-
ary schools may extend these in their general pro-
grams, and clearly should .supplement them in
terms of their special functions. Our intent has
been to call attention to a need rather than to
attempt to draft a definitive model.

Lifelong education has become an urgent neces-
sity for both the individual and the Nation. It
is an indispensable requirement for survival in a
period of rapid change and, given full expression,
it holds, more than any other factor, enormous
promise for the material and spiritual enrichment
of our country.

The crisis of our age is to a great extent a crisis
in the education of adults. It is created because

adults, when confronted with personal, political,
economic, and social problems, are compelled to
reach decisions without the knowledge necessary
to make them effectixe and relevant. This unedu-
cated judgment threatens the well-being of both
the individual and. society.

The continuation of the relative position of the
U.S.A. among the nations of the world depends
on the quality of its population, which, in turn,
depends on the effectiveness of its education. As
good as present programs of schooling for children
and youth are, they fall far short of brhiging the
talents of the total population to their full
capacity. Nothing short of education throughout
the entire lifespan is sufficient to produce the
excellence of life which the U.S.A. must achieve
to maintain its leadership in the years ahead.

II. THE CHANGING ADULT AND THE CHANGING SOCIETY

There are two major and compelling reasons for
the importance of the continuing education of
adults. One is the changing individual himself,
and the other is the changing society in which the
individual lives.

It is easy to be misled by charts 1)ortraying the
rate and direction of child growth and develop-
ment. They rise rapidly in the early years, and
they flatten out as they approach the period of
maturity. From this, we have often drawn the
erroneous implication that the adult years repre-
sent a plateau of changelessness or decline. But
this is not supported. by the facts. In no facet of
their performance and responsibilities are persons
the same at 30 as they are at 20, the same at 40 as
at 30, and so on. To be 25, single, and still looking
for an economic foothold is one state of affairs;
to be 30, married, and starting on the job is an-
other; to be 40, with children of varying ages, and
striving to keep abreast if not ahead of the job is
yet another thing; and to be 651 experiencing de-

cline of physical powers and facing unknown
iyears of retirement s yet another. The idea that

one grows up in childhood to settle down in ma-
turity, with no need or capacity to learn, is a naive
and distorted interpretation of the successive de-
mands which the adult confronts as he moves
through the full span of life.

The othcsr point underscoring the necessity for
adult education is that we live in a period of un-
precedented social and economic change. At no
time in history has the rate of change been so great,
and at no time has the acquisition of knowledge and
skills been so important in order to comprehend
the chanae,e and keep its consequences within man-
ageable limits. To select some random examples,
there is no reference to the U.S.S.R. in any stand-
ard encyclopedia printed before 1917, and no facts
about Pakistan in any document published before
1948. Commercial television was foreshadowed
for the first time in 1939 ; nuclear fission was first
produced at the University of Chicago in 1942.
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Sputnik first orbited in 1957, and in only the last 5
years has commercial jet travel become common.

Or consider the history of technology. It took
man roughly 500,000 years to arrive at the agricul-
tural revolution, when he began to plant and culti-
vate crops. It required another 25,000 years to
usher in the industrial revolution, another 200
years to reach the atomic age, and only 15 years
to launch the space age. Ninety percent of all the
scientistQ in the history of the world are alive
today. Eighty percent of modern medical prac-
tices was discovered in the last 20 years. It is esti-
mated that knowledge is now accumulating at such
a rapid rate that it will double in the next 15 years.

Gordon Brown of M.I.T.'s School of Engineer-
ing said that "an engineer taking his undergradu-
ate degree in the years prior to 1950 would have
had at best oniy a slight brush with nuclear physics
and engineering, feedback control and inertial
cre,uidance information theory, computer tech-
nology and its applications, solid-state physics and
half a dozen other subject areas which have joined
older subject matters or displaced them in impor-
tance. Yet a high proportion of our ioracticing
engineers date from that pre-1950 period."

A. C. Monteith, an official of Westinghouse
Corp., has graphically described the consequence
of such rapisi growth of new knowledge by saying
that a graduate engineer now has a half-life of
about 10 years; that is, "about half of what he has
learned will be obsolete in a decade . . . about
half of what the engineer will need to know 10
years from now is not available to him today.. ..."

"Thus," he continues, "for the first time in the
history of civilization, the time of drastic cultural
change has 'been telescoped into less than the life-
time of the individual. 'The current generation of

mature adults now represents the first generation
faced with managing a culture different in kind
than the one originally transmitted to them. The
consequences of this new fact of life are such that
the well-educated youth of today is an obsolete
man tomorrow. 14he implication of this sudden
turn in the tide of civilization is clear ; a society
that makes its educational investment almost en-
tirely in children and youth is on the way to becom-
ing obsolete and is reducing its chance for sur-
vival."

The response to this new fact of modern life is
already becoming impressive. According to the
National Opinion Research Center's recent s.y.rvey
of paracipation in adult education, about "25 mil-
lion out of 114 millon or about 22 percent of the
adult population, took part in some adult educa-
tional activity during the year 1961-62. Forty-
seven percent had taken one or more courses since
leaving schooll 38 percent tried to teach themselves
something. Sixty-one percent had engaged in one
or another of these learning experiences in thE,
past."

At the same time, 44 percent had indicated an
interest in learning more and a disposition to do
something about it ; i.e., were interested and ready,
while an additional 26 percent indicated an interest
but would not, admit to being "ready."

The idea, then, that education is only for young-
sters in college or graduate school is as obsolete
as the horse and buggy. The inescapable lesson
of our times is that learning is becoming increas-
ingly a way of life for the entire population, for
both sexes, all social classes, and all ages. Life-
long education is, in short, becoming a universal
necessity because we are living in a learning society.

III. THE RELATION OF THE CONTINUING EDUCATION OF ADULTS TO
THE FORMAL EDUCATION OF CHILDREN AND YOUTH

The growing demand for truly universal life-
long education has as great implications for the
formal education of children and youth as it does
for the continuing education of adults. In the
learning society, elementary, secondary, and
higher schooling would primarily be preparatory
for lifelong learning. The new "prep" school con-
cept will not be that of the old secondary school as
preparation for college, but rather the entire kin-
derg,arten to postgraduate apparatus would act as
the "prep" school for the learning which will in-
creasingly be required in adult years. Every
teacher of youth will, in an anticipatory sense,
be a teacher of adults. An unqualified, wholesale
application of this point of view will ultimately
produce basic changes in the entire outlook and

practice of the formal instruction of children and
youth.

What might some of these changes be? Above
all, the new education would generate a growing
and pervasive sense of a learning future. Both
the teacher and the pupil would necessarily be
required to take the "long look" concerning the
consequences of any learning, and at no time
would learning be regarded as terminal. Teach-
ing would always have an open-ended quality,
promising exciting new subjects yet to be explored
beyond any unit of instruction. The student's
career .as a potential learner would never stopit
could be interrupted, or intermittent, but never
regarded as final. The impossible notion would
be scrapped that in 12, 14, or 16 years enough
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knowledge can be acquired to last a lifetime. The
high school and college diploma implying the
completion of studies would give way to a "certifi-
cate of transfer" from earlier to later learninf;,
and the ultimate test of formal schooling for youth
would be the extent to which it contributes to the
continuing education of adults. Thus, all the ap-
paratus of admissions, achievement testing, marks,
promotion, gradiuttion, etc., would be reconceived
in favor of procedures designed to sustain the indi-
vidual in an ongoing lifespan process of educative
self-renewal and development.

What guidelines can be suggested for putting;
this approach to work? First, "learning to learn"
could be made a central objective of teaching. To
borrow from some of Bruner's recent writing, the
structure of subject matter would be made explicit
and thir, how things are related would be learned.

Brumm's concept of the "spiral curriculum"
sugges s how this could relate childhood to adult
learning. He says, "The basic ideas that. lie at
the heart of science and mathematics and the basic
themes that give form to life and literature are as
simple as they are powerful." Thus, these ele-
ments could be introduced into the curt' milum
much earlier than they are now, and, turning
spirally back on themselves, be used as takeoff
points for transferring their application both to
higher levels of complexity and to later stages in
the lifespan. In this manner, by introducing es-
sential themes early for reuse in latzr contexts,
we would be more likely to encourage transfer
from youth to adult learning.

Emphasis on "learning to learn" would also make
more explicit the "why" of method, an example
of which may be noted in the "whole:.part" se-
quence of covering a unit of subject matter. One
would begin with a preliminary view of the whole,
continue with a more detailed study of its parts,
and conclude with a recapitulative view of the
whole. Beginning with the Gestalt theory that
the "whole is more than the sum of the parts,"
and following through with the proposition that
the parts derive their meaning from the whole,
the parts should, as far as possible, be studied in
the context of their whole. This explains the use
of the pre- and post-overview as a means of pro-
viding context for subdivisions of subject matter.
It also illustrates a way by which the pupil may
become explicitly aware of the "why" behind oth-
er methods and thus may greatly expand his range
of transfer.

Another means for increasing the transfer from
youth to adult learning would involve augmenting
the linkages between the elementary, secondary
schools, and colleges on the one hand, and the edu-
cational programs for adults in the community on
the other. In this way an environment would be
nrovided where the pupil would be imbued with
an appreciation of the relation between what he
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has started in school and the programs to which
ho can turn for continuing these inquiries in later
years. He would be constantly reminded hy the
administration, guidance personnel, and his teach-
ers that in the adult program (usually night
school) of his own school system, in correspond-
ence study2 university extension, the military
service, business, industry, churches, labor unions,
libraries, museums, educational television, etc., lies
an attractive array of facilities for the renewal of
a former skill or the cultivation of a deferred or
late-blooming interest.

The initiative for creating the linkage media-
nism would be the responsibility of the school. Its
formation would increase the relevance of regular
formal instruction, and also enhance the posslail-
ity of transferring youth to adult learning by pro-
ducing expectations with a built-in facility for ful-
fillment. The imperative demands of a learning
society would therefore compel a much more thor-
ough articulation of the formal schooling ef chil-
dren and youth with the agencies of adult educa-
tion. In tact, in many instances youth could, with
great mutual profit to both themselves awl adults,
be encouraged to attend adult classes. in many
communities, strong programs of adult education
designed as a common learning enterprise for
youth and adults have been highly successful. In
a learning society there should be nothing sacred
about age-grade educational segregation.

Pupil personnel and accounting, or more spe-
cifically, grading and promotions has already been
suggested as a sector of the educational enterprise
which would be drastically overhauled if the im-
perative of lifelong learning is to be seriously
implemented.

Explicitly, if a learning society increasingly re-
quires all its members to keep on learning through-
out their full lifespan, the school, which is the
stuarant of that society, must be unqualifiedly com-
mitted to giving the optimum opportunity and en-
couragement to continue learning, not just to the
verbally competent and college bound, but to every-
one. This would compel us to take more seriously
than we have ever done the problem of individual
differences, and involves a different kind of mark-
ing schemeone that is diagnostic and not hier-
archical. Ungraded schools would be expanded
and promotions eliminated. It also means that
while one student cannot bo expected to succeed
equally as well as the next, or even at everything,
he should not be permitted to fail at everything he
attempts to learn. Above all his self-image and
comidence as both a learner and a potential learner
should be protected and encouraged at all costs.
For if he is to be a lifelong learner, the school must
give him the'necessary confidence and skills and
not cut him down before he begins the competitive
struggle of living.
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IV. SOME UNFINISHED BUSINESS OF ADULT EDUCATION

The emphasis on the importance of the education
of adults for the instruction of children and youth
should be matched with an equal emphasis on the
unfinished business of adult education in its own
domain.

The Functionally Illiterate

It is shocking to learn that in the United States
almost twice as many persons over ?,5 years of age
have had only 4 years of education or less than the
number of our college graduates, and over 2 mil-
lion persons aged 25 and over have had no years
of schooling at all.

The lack of basic education among these millions
of citizens, both native and foreign born, consti-
tutes a national problem of great magnitude and
urgency. It increases the amount of ill health and
poverty, retards economic development, reduces
the manpower available for military services, less-
ens efficiency, and impedes the personal growth
and social contribution of citizens in a democracy.
The military deficit has been documented : During
Korean hostilities 300,000 men were rejected be-
cause of educational deprivation. In this respect
the United States is as underdeveloped as many
other nations of the world.

The Technologically Displaced Worker

Data concerning the displacement of workers
by automation and other forms of an advancing
technology are seriously inadequate. Moreover,
evidence about what happens to workers after they
are displaced is even more fragmentary. It is im-
possible to discuss this problem with statistical
assurance. However, there is abundant evidence
that for unknown thousands new techniques are
making old skills obsolescent, and new skills man-
datory. Many workers show great resourceful-
ness in improving their own performance or in
moving to new jobs. But great numbers of the
displaced are forced to turn to work far below
their level of competence or are cast aside from
the mainstream of productive effort.

The problem is too vast and complicated for a
definitive treatment here. It is sufficient, how-
ever, to indicate that here is a major part of the
unfinished business of adult education, one which
will require an enormous effort in order to keep
the problem within manageable bounds.

Education for Aging

Since 1900 the lifespan in the United States has
increased more than 22 years. In 1850 persons 65

years of age and over comprised 2,6 percent of the
population ; today they constitute approximately
12 percent and are expected to reach 15 percent by
1975. Because problems of older persons often
center around difficulties of employment, financial
support, health, housing-, etc., it would be easy to
overlook and neglect the educational dimension
of their situation.

Relatively few of the traditional educational
services can now be applied unqualifiedly and with-
out major modification to the instruction of elderly
adults. Therefore, a great need exists for experi-
mentation in the development of new programs for
this group. Among other things, the possibility
of retraining certain retired persons to return to
active service in occupations which suffer shortages
of manpower could be explored. Experimenta-
tion could also be directed to developing the civic
and spiritual capital of the older person in his
effort to live out his years in social usefulness and
individual fulfillment.

But just as important as the creation of new
educational services for older persons is the devel-
opment of educational programs for adults in the
years of early and middle maturity for the pur-
pose of cultivating their understanding of the na-
ture of aging, and how the problems of aging may
be met. The opinion is widely shared that educa-
tion concerning aging should not be confined solely
to the later years. Suitable instruction for per-
sons in all age groups can go far in eradicathig
many misconceptions regarding aging which cause
difficulty in later life, and help increase assets
which can be applied when lives must be reoriented
to the necessities of later years.

Education of Women Between the Ages of 45
and 65

A less publicized group also needful of a new
pattern of education is made up of women between
the ages of approximately 45 and 65, or when their
child-rearing task is over or drawing to a close.
While still employable they are, in fact, usually
unemployed. Women in this group should look
upon these decades as the most productive of their
lives, which should include something more than
attendance at bridge teas and cocktail parties and
trips to the beer tavern and beauty parlor. Here
again is a challenge to educational statesmanship
to create a new program of condnuing education.
Some beginnings have been made, but they are de-
signed mainly for the educated middle class; and
even at that are only a drop in the bucket.
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The School of the Multiple Chance

From a fourth to a half of students drop out of
high school before graduation, and another fourth
to a half of entering freshmen fail to finish college.
Both groups deserve multiple chances not only to
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improve their own personal well-being, but also
to increase the total human resourcns of the Ameri-
can Nation. The necessity of adult edtwation
pitould be established on these grounds alone : The
equalization in the adult years of an opportunity
tnterrupted in youth.

V. SOME OBSTACLES TO rim DEVELOPMENT OF ADULT EDUCATION

So far the need for the continuing education of
adults and some of the decisive forces giving rise to
this need have been discussed. It seems appropri-
ate at this juncture to examine some of the ob-
stacles which stand in the way of meeting the needs
outlined.

The Need for Additional Personnel

Trained personnel is a big factor in the success
of any enterprise. If enough well-trained persons
are available to carry on and improve the core
activities of an agency, progress toward its objec-
tives is possible. If not, the program of the
anency, however noble its aspirations, will
l gm sh.

That adult education oets along as well as it
does, with the services of''such a small number of
full-time workers, is a tribute to its vitality, but not
evidence of its professional stature. This short-
age of personnel is universal, with the possble
exception of the cooperative agricultural extension
service. The best evidence a this state of affairs
may be found in the predominantly part-time and
overworked personnel of adult education in public
schools.

A reasonably typical illustration is a State with
181 school districts, only 80 of which have 1 or
more classes for adults, with only 22 persons as-
signed to duties in the administration of local adult
education proat'rams. Of these 22, only 5 are full-
time directorsof adult education.

Comparative statistics on the number of adult
education workers in libraries, labor unions,
churches, business organizations, farm groups,
health departments, university extension, evening
colleaes, etc., are not available, but those ac-
quaated with the problem generally acknowledge
that the lack of personnel is so great and universal,
it constitutes a serious obstacle to development of
this field.

The Need For More Knowledge About Adult
Education

Anyone working seriously on problems of adult
education is struck with the dearth of knowledge

in this area. Only recently has the U.S. Bureau
of the Census been persuaded to include a question
on the level of formal education of persons over
14 years of age. Although data collection in the
U.S. Office of Education has improved, it still does
not provide statistical material -which would en-
able a comprehensive and accurate picture of the
national situation. The situation at the State level
is little better. It is not surprising, therefore, to
discover that practically nothing of a systematic,
comparative, and reliable character is known about
the details of such matters as financial support,
curriculum, administration, organization, costs,
source of personnel, and outcome of school adult
education. With the exception of the cooperative
agricultural extension service, the small amount
of knowledge possessed by other agencies about
adult education is most serious.

In addition, little attention is devoted to adult
education in research by economists, sociologists,
political scientists, psychologists, professional
educators, and other workers in related areas.
The first number devoted exclusively to adult
education by the 12eniew of Educational Research
appeared in June 1950 ; the second in June 1953;
the third in June 1959 ; and the last in ;rune 1965.

Useful as these documents are, the major im-
pression they leave is that so important a subject
of human endeavor and potential academic in-
quiry has been almost completely bypassed by
those whose major professional preoccupation is
the systematic study of education.

Similar evidence is contained in the professional
literature on education. The writer of this report
has supervised a study of over 100 major book-size
publications in the various divisions of profes-
sional educationfor example, curriculum, his-
tory, philosophy, administration, personnel,
school buildings, finance, comparative educations
and educational psychologyfor the purpose ot
discovering the extent to which this acasiemic ma-
terial considers adult education along with cus-
tomary concerns of elementary, secondary, and
higher education. The neglect is monumental.
Th.e failure of the professional educator to con-
sider lifelong education as a continuous process
for which the formal instruction of the elemen-
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tary, secondary schools, and colleges is, in fact,
preparation, constitutes one of the most phenome-
nal and tragic blind spots of the pedagogical
establishment.

I f one adds the fact that probably no more than
12 universities in the country are devoted to ad-
vanced training and substantial inquiry in the
field (and many of these recent arrivals on the
scene), it is fairly simple to conclude that continu-
ing education, regarded by such diverse author-
ities as Benjamin Fine, Sir Richard Livingstone,
Robert Maynard Hutchins, and others as the most
important segrment of the educational enterprise,
has failed by a wide margin to receive the
thoughtful and systematic attention it deserves.

Liarginality of Institutional Affiliation

Om factor contributing to the lack of person-
nel in and knowledge about adult education is the
marginal character of its institutional affiliation.

There are no institutional exclusives in adult
education. As a program it is amorphous, sprawl-
ing, and diversified because of two elementary
factsfirst, because of the highly diverse char-
acter of adult interest, and second, because of the
wide variety of public and private agencies .which
engage in the field.

As a corollary, adult education is the task (often
unlabeled) of many agencies, and usually it is
the only one (although often a major one) of
several tasks in which the agency is engaged; e.g;.,
public libraries, public schools, universities, and
public health programs. Unfortunately, however,
in the case of many agencies, the function of adult
education receives somewhat less than major em-
phasis in the hierarchy of agency priorities. More
specifically, the public library is first, a central
storehouse of materials; second, an agency of edu-
cation ; and third or fourth, if at all, an agency
of adult education. The community college is
first, a door to upper division studies; second, a
program of terminal schooling; and third or
fourth, if at all, a vehicle of adult education. For
its part the university is first an institution for the
cultivation of the higher learning for college,
postgraduate, and professional students; and
somewhere down the line, if at all, it is an estab-

lishment for education of adults. Finally, the
vast array of voluntary organizations (chambers
of commerce, labor unions, service clubs, fraternal
orders, and the like), whose programs in the ag-
gregate contain enormous resources for the in-
struction of adults, center primarily on the special
interestsoften social and/or vocational in char-
acterof its membership, and only secondarily on
education.

The Dilemma of the Educational Squeeze

A current dilemma of education is caused by the
enormous needs of adults for further education on
t ,e one hand, and the equally insistent and even
1.-lare visible dcmands for elementary, secondary,
and higher education on the other. With the
status of adult education already marginal in
practically eve, 7 agency serving the field, it is dif-
ficult to withsnd the argument that no public
funds should be set aside for the education of
adults when not enough funds are available to pro-
vide an adequate education for children and youth.

This is, of course, fallacious, because the addi-
tion of money for the education of adults need not
subtract from money for the education of young
people. Nor, even more importantly, does more
education for adults mean less education for chil-
dren. As a matter of fact, the evidence supports
the converse : As adults become better educated,
they are better educators of their own children and
are also generally more willing to support the edu-
cation not only of their own, but of the children
of the community as well.

A. fallacy to this argument can also be found on
historical grounds. At no time in the history of
the United States have the American people with-
held support from secondary education because
elementary education was not completely under-
written. Nor have they held up the expansion of
higher and professional education until all high
schools could be equipped and staffed to carry all
their students through to graduation.

In spite of this, however, and except for recent
Federal legislation, adult education faces an uphill
fight today for any substantial expansion of its
programs in the near future.

VI. AN AFFIRMATION OF THE PARITY OF ADULT EDUCATION

The generations-old notion that education is the
equivalent of schooling has given rise to the mis-
conception that education is something which hap-
pens to children and youth while they are in school,
and has no bearing on the well-being of adults as
they struggle with the problems of mature living.

As Adler, preceded by the Greek philosophers,
pointed out, it is much more plausible to regard the
elementary and secondary school as a preparation
for the education that should take place during the
remaining years of life. It may be wrong and it
may solve no problems to place the education of



EDUCATION : STATUS AND PROSPECT

adults ahead of the education of youth, but adult
education should be given a status of parity, at
least in our policy and affirmations if not in prac-
tice. An emphatic acceptance of the education of
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aduhs as an equal and legitimate member of the
institutional family would go far toward giving
adult education the prestige it requires to achieve
the stature it deserves.

VIL A PROPOSAL FOR NATIONAL, STATE, AND LOCAL COMMISSIONS ON
ADULT EDUCATION

In the judgment of this writer, not enough is
now known to outline a nationwide program of
adult education. It is propose6, therefore, that
the Federal Government, in partnership with se-
lected foundations and other private agencies,
form a national commission for the purpose of
studying the field and making recommendations
for the development of such a program. The na-
tional commission should be paralleled by State
and local groups, working at the same problem
and for the same purpose within their respective
jurisdictions.
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Among other things, this conimission would (a)
conduct an extensive program of data collection
concerning the present status of the field; (b)
examine the way adult education embodies the law
of increasing returns; i.e., how a modest addition
to existing facilities increases the support of the
general program; (c) make recommendations for
curriculum, development, personnel, and support
of adult education; and (d) review the feasibility
of setting up a quasi-public authority on adult
education at local, State, and national levels, de-
signed to combine the resources of public and pri-
vate agencies in developing the field.



Chapter 4. Education as Preparation for Employment: Broadening
the Base of Responsibility

I. INTRODUCTION

Organization of This Paper

In these times, it is manifestly inappropriate to
speak of "educated" versus "uneducated" members
of our work force. Rather, we must speak of vari-
ous levels and forms of education demanded for
employment and of various segments of society
with educational responsibilities. For it is no
more appropriate to think of education today as a
responsibility of a single segment of society than
to think of education as occurring at a single stage
in the life of an individual. The age of compart-
mentalized needs, concerns, or responsibilities is
past. The purpose of this paper is to present a
view of education as preparation for employment
which hopefully will be pertinent today.

At the outset, it is necessary to define "Educa-
tion" and "supplementary educational experi-
ences".1 The term "Education" is lised here to
represent that aspect of society (a) whose major
reason for existence is to provide education and/or
training, including., for example, public and pri-
vate schools; and (b) in which decisions of stu-
dents with reference to school are at least as
important as the decisions of training agencies
regarding students. The term "supplementary
educational experiences" is used to describe educa-
tional offerings, such as the MDTA and EOA,
which are not viewed as properly meeting both of
the above characteristics of Education.

I This may be confusing because special meanings hove been
assigned these terms which are pertinent to this paper. The
rationale is as follows

(a) Characteristics and motivies of both Education and stu-
dents must be consist ed.

(b) Usually, and xue most, formal Education is effective. If
Education always did what it says it tries to do and if all peopla
were as Educators wish they were, there would be no need for
such supplementary educational experiences as the MDTA and
the ROA.

(c) When the educational needs of certain individuals are not
met by formal Education, the basic causes may lie wholly within
Eduention or the individual, but usually both are involved. It is
hopt7.; that this paper will present realistic views with respect
te f*.obi ble causal factors, views which are essential for formu-
1. flol of sensible courses of action.

id) The question of how to meet the educational training
needs of those who resist or are resisted by formal Education is
complex. A crisis orientation alone to education as preparation
for work is inadequate as a long-range strategy, and immediate
remedial action programs must be combined with long-range
strategy for educational planning.
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Equally important, the concept of people as per-
sons must be kept clearly in focus. In this sense,
"Education" is used to describe instructional edu-
cational experiences for people who can and will
seek preparation for employment. "Supplemen-
tary educational experiences" is used to d.escribe
experiences for those persons who (a) cannot find,
(b) determine not to seek, or (c) cannot and deter-
mine not to seek employment preparation oppor-
tunities.

On the basis of these two categories of prepara-
tion for employment and four categories of per-
sons, an attempt will be made to describe educa-
tional patterns of preparation for employment
which in some form are now available.

Preliminary Thoughts Regarding Education

Education provides opportunities to prepare for
employment for most persons who want to learn
and have the ability to profit from instruction.
Responsibilities of Education as preparation for
employment begin in the elementary school and
carry through to the highest level of graduate
work, and range from preparation for the lowest
level of semiskilled trades to the highest degree of
occupational skill represented in the working
worl (I.

Underlying all Education is a commitment to
the fullest development of the individual consist-
ent with his needs, abilities, and desires. In Edu-
cation, prime emphasis is placed on providing op-
portunities for individuals to learn if they want
to. In a very real sense, Education is comnntted to
giving individuals the right to fail by extending

' to ther- the chance to succeed. In Education, we
fiu1 asic assumption that societal needs can best
be ,1tet indirectly through directly meeting the
exp essed needs of ith individual members.

Our entire system of Education as preparation
for employment is based on a belief that people
want to take care of themselves, that they will
voluntarily take advantage of educational oppor-
tunities, and that they will so highly prize Educa-
tion that they will commit themselves to consider-
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able personal sacrifice in order to attain it. There
aro, of course, SOPIO for whom this is not true.

Similarly, education is committed to broadening
the range of opportunities from which individuals
can choose, and to helping them choose wisely
from available alternatives. Freedom to choose,
then, must always ba considered a relative rather
than absolute condition ; i.e., nobody is without
restrictions. At the same time, freed.om of choice
is more nearly represented as something an indi-
vidual exercises than something he is allowed, and
true freedom lies more within the individual than
in his environment. Education is committed to
the fullest development of this concept of freedom.

The Potentially Unemployed

Persons for whom supplementary educational
experiences are needed fall into three categories
which together describe the potentially unem-
ployed. in the first category are those whose edu-
cational needs as preparation for employment are
not met through formal Education, for several
valid reasons: Vocational preparation required for
a specific job may not be offered by formal Edu-
cation; some individuals may be so handicapped
by economic background and family responsibili-
ties that it is not feasible for them to pursue
formal, even "free", Education ; or, these two in-
stances may appear in combination. People who
are affected by these circumstances do not differ
from those enrolled in formal Education in terms
of a desire for gainful employment or to take care
of themselves. But they do not have the same
o-pportunities to take advantage of formal Educa-
tion.

Others in our society have consciously, rejected
the opportunities offered by formal education:
More importantly, they lack the societal value
which prizes the desire to be gainfully employed.
Some may have rejected this value while others
have never been exposed to it. In either event,
special incentives must be provided to change the
basic value structure of these persons if they are
to become active members of the labor force.

Still others cannot take advantage of the oppor-
tunities which education offers nor have any visi-
ble desire to do so. These are truly "hardcore"
unemployed. For them, extensive adaptations
and variations from the system of formal educa-
tion will be necessary if they are eventually to
assume roles as productive workers.

Basic Assumptions

The concept of education, including both for-
mal Education and supplementary educational ex-
periences, as preparation for employment is based
on certain assumptions. Some of these apply only
to formal Education, and others only to supple-
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mentary educational experiences; but most apply
to both. Recognition of these assumptions is
prerequisite to acceptance of the organization of
this paper. Acceptance of these assumptions is
not.

First, it. is assumed that full employment, that is,
employment of all those undertaking self and/
or family responsibilities for economic mainte-
nance and survival, is a desirable goal of Ameri-
can society.

Second, a desire to be gainfully employed is a
part of the value system which our society seeks
to encourage and, when necessary, even impose on
all who we feel belong in the labor market.

Third, those who accept desire for employment
as a persona value will usually find this value
satisfied through means of Eduimtion. That is,
supplementary educational opportunities will not
compete with Education.

Fourth, supplementary educational experiences
include both those made nezessary by employer
needs and by virtue of the inability or unwilling-
ness of certain individuals to accept desire for em-
ployment as a personal value. Both kinds of sup-
plementary educational experiences can be viewed
as special and/or remedial education for those
whose needs have not been fully met by formal
Education for any reason or combination of
reasons.

Fifth, our societal system emphasizes maximum
freedom to choose and the welfare of all who
accept and seek to implement the societal value of
desire for gainful employment. Conversely,
societal goals sometimes take precedence over both
individual freedom to choose and the welfare of
the individual when this societal value cannot be
accepted and/or implemented through formal
Education.

Biases of This Paper

Perhaps the strongest, and certainly the most
persistent2 bias of the writer is a belief that indi-
vidual initiative to pursue educational prepara-
tion for employment should be encouraged, and
individual freedom of choice protected. This is
based on a belief that for the student a strong
desire to learn and personal conviction regarding
the importance of that which is being taught ars
vital to the success of ary educational enterprise.
These factors are of relatively greater importance
than instructor' qualifications, instructional mate-
rials, or physical facilities. This bias is also based
on a belief that the strength of our occupational
society rests in large part on the degree of com-
mitment of a person to his occupation. This may
not necessitate interest in the occupation, but it
should always involve perceptions of choice. Part
of the process of becoming a person is the decision
to do so. Therefore, freedom to choose and per-
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sonal awareness of that freedom are requisite to
accepting personal responsibilitye Thus, individ-
uals should choose their occupations and be aware
of the reasons for their decision if maximal devel-
opment and utilization of manpower are to be
complementary.

A second strong bias of this paper is a belief in
the vital importance of formal Education, which
has been expressed in full recognition of the neces-
sity for other supplementary educational oppor-
tunities. Nevertheless, Education represents that
part of society which exists primarily to help peo-
ple fulfill individual educational goals. Justifica-
tion for and evaluation of formal Education is pri-
marily based upon benefits accruing to individuals
as a direct result of their educational experiences.
This is not true for any of the supplemental edu-
cational opportunities d.escribed here, since supple-
mental opportunities are based on additional pri-
mary goals and objectives which must be consid-
ered in the organization, administration, and
evaluation of educational efforts. in choices in-
volving the welfare of the individual and that of
an erlucational enterprise, the agency responsible

for supplemental educational opportunities will
not necessarily give primary consideration to the
welfare of the individual.

_A third bias is dissatisfaction with all current
forms of Education. The need for improvement of
quality of Education is emphasized more than a
need for increased quantity, and numerous pleas
are made for more experimentation ) discover
ways to change educational practices. No part of
Education does not need to be improved, to be more
susceptible to change, and to change more rapidly
and more knowledgeably. The need to find better
ways of serving students must be constantly
emphasized in order for the total pattern of edu-
cational opportunities to develop toward meet-
ing educational needs of individuals as prepara-
tion for employment.

A final bias is the belief that educational oppor-
tunities need to take. individual differences into
account, with the essential nature of its patterning
diversity, not conformity. There is no single best
way of accomplishing any educational objectives,
and we hope there never will be.

IL FORMAL EDUCATION AS PREPARATION FOR EMPLOYMENT

Very few aspects of Education are or should be
viewed as unidimensional in purpose. Therefore,
Education as preparation for employment must be
considered within the framework of several other
aspects of education, many of which with reasons
for existence over and. beyond those relating to
preparation for employment.

To establish a generally recognizable frame of
referencez Education is discussed around a concept
of levels in relation to the settings in which Edu-
cation takes place, rather than age categories of
those whom Education seeks to serve. This orga-
nizational approach has some serious weaknesses.

Elementary and Secondary Education

Elementary and secondary education, both pub-
lic and private, are considered together because in
terms of their basic contributions to preparation
for employment they vary only slightly. These
differences will be discussed specifically.

Preparation foremployment as a goal of Educa-
tion begins on the first day a youngster enters
schoolbe it first grade, kindergarten, or even such
preschool experience as offered by Operation Head
Start. The three basic kinds of learnings to be im-
parted during the elementary and secondary school
period are those relat .g to (a) work and the work-
ing world; (b) self ; and (c) basic skills, knowl-

edges, and understandings which will permit
adaptability and flexibility in a rapidly changing
society.

Society has charged Education to teach young-
sters to work, about work, and about the work-
ing world. However, if teachers today are
to acquire the relevant basic knowledge re-
quired to meet these essential student needs,
major changes are needed in elemen-
tary and secondary teacher education pro-
()Tams. Less and less can students expect to re-
ceive adequate information in. this area from their
parents, and both elementary and secondary
schools must incorporate in curricular con-
tent both informational and attitudinal mate-
rials. Work must be perceived as respect-
able, as intrinsically rewarding, and as an
activity. Students need to experience work
as well as think about it, with the world of
work understood to some degree both in terms
of what youngsters are likely to encounter and in
terms of possible opportunities. Because youngs-
ters cannot be expected to learn about the real
world of work if they are quarantined in a school,
major clutnges are needed. : Representatives from
labor, business, and industry must be brought into
the schools and opportunities must be provided for
both elementary and secondary school students to
visit business and industry. Local employment
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opportunities need to be emphasized, especially in
seconda ry school. At the same time, opportunities
beyond the local level must be made known to
youth. during their school years. Geographic dis-
crnnination in occupational choice is, in many
ways, a more serious problem than racial discrim-
ination, and should be recognized as such.

A second societal charge to education is to incul-
cate youRgsters with a desire to be someone, in part
through becoming something. Too many elemen-
tary and secondary school students believe they
aro not worthwhile because they do not really
know who they are. In our age, each of us is
constantly challenged to do his best, and our stu-
dents must se lw be made to recognize and
accept this e. ;e. They will not do so auto-
matically, ana effect this, major changes in
teacher education programs are again necessary.

For example, the persona' values of too many
teachers are based On the a voidance of failure
through "safe" decisions. The communication of
such values to elementary and secondary school
students risks the result ot vast underdevelopment
and inadequate utilization of talent. Youngsters
must be taught that they must risk failure in order
to hare a chance for success. If they can be made
to realize they are worthwhile, failure need not be
a major psychological disturbance. Thus, the time
devoted to teaching students to learn about them-
selves represents a direct and major contribution
of elementary and secondary education to prepa-
ration for employment. They must be taught the
concepts of the responsibilities which accompany
rights, a higher level of occupational aspirations
than those illustrated by adult role models in many
neighborhoods, and sufficient understanding re-
garding abilities and aptitudes. If these things
can be taught, risk becomes a natural and integral
part of the decisionmaking process.

The major thrust of elementary and secondary
education as preparation for work must be di-
rected toward providing the basic educational
skills and understandings prerequisite to the ac-
quisition of specific competencies in a wide range
of occupations. This statement has multiple im-
plications : First, eLnnentary and secondary edu-
cation should be perceived as genera; education
for all youth in terms of basic purposes and con-
tent ; second, the most basic vocational prepara-
tion courses are in the so-called "academic" areas
'the language arts, social studies, science, and
mathematics ; third, such courses must be presented
so as to 34rer maximal learning opportunities to
allwe can no longer say, for example. that some
students are incapable of mastering basic concepts
of science or mathematics.

Three primary factors justify a major emphasis
on general education in elementary and secondary
education. First, job skills required for entry in
an increasingly complex occupational society de-
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mand basic mastery of fundamental learnings. To
attempt highly specialized training in the absence
of basic understandings invites waste and inef-
ficiency in training operations. More serious, it
is dishonest to those attempting such training since
such an absence leads to aspirations whose prob-
able fulfillment is it slight.

Second, the certainty of uncertainty in today's
occupational structure makes it mandatory that
elementary and secondary school youth receive an
education which will serve as a basic foundation
for training in more than one specific job. The
probabilities are high that these youth will change
occupations and consevently undergo retraining
more than once in their adult lives. Therefore,
they need the basic education which will enable
them to do so.

Third, most high school students have not ma-
tured sufficiently to make appropriate specific vo-
cational decisions. That they can, if asked, make
some kinds of decisions is irrelevant. Lacking
both maturity and needed information, it is unfair
to ask them to commit themselves to a specific oc-
cupational area early enough for specific skill
training to be appropriate during the high school
years.

It is highly unlikely that a good secondary
school could exist which set no curricular restric-
tions on student choice. The operational issue is
not whether students should be allowed to study
what they want, but rather, with the number and
nature of restrictions on their opportunity to
choose among electives. As the student progresses
from elementary through secondary school, a con-
scious attempt is made to broaden the number of
choices available. By so doing, we hope to provide
better for individual differences and, at the same
time, further develop maturity in the sense of ac-
cepting responsibility for decisionmaking. In the
elementary school, general education can be ex-
pected to take up a large portion of the schoolday.
In the secondary school2 this emphasis should also
occupy a major core of time in spite of the fact that
elective opportunities should be increased. Thus,
general education should be emphasized for all,
and acknowledged without apology, irrespective of
what the student may say he wants.

At the same time this recommendation of an
emphasis on general education for all does not
mean that the same content should be taught in
the same classes by the same methods with the same
texts, nor necessarily even by the same teachers.
This would most certainly result in an increase in
the dropout rate in the secondary school and con-
sequently reduce its major contributions to prep-
aration for employment. Needed are many types
and levels of courses in basic academic areas de-
signed to meet the differing academic requirements
of the varied secondary school population. In this
respect, instructional materials and curricular
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plans are currently far ahead of typical educa-
tional practice. The large and serious gap between
possibility and normal practice must be quickly
narrowed if we are to meet effectively the needs for
treneral education described here.

Increased emphasis on general education in the
secondary school does not imply that it abandon
vocational education. Howevert it is recom-
mended that the nature and function of secondary
school vocational education undergo major
chang;es made possible by passage of the Vo3a-
tional Education Act of 1063, including (1) a
sham decrease in curriculums leading towards
job sakills at the skilled worker level; (2) a sharp
increase in course offerings designed to broaden
the perspective of vocational education students
regarding a variety of occupations, along with
rudimentary training applicable to a number of
occupations ; (3) a sharp increase in training pro-
°Tams in the semiskilled and service occupations
and in work-study programs (not student ex-
ploitation) for those whose abilities will not
allow them to function at a higher level; (4) a
n.arked change in course offerings and content to
accord with changes in the occupational struc-
ture; (5) a marked attempt to incorporate voca-
tional education offerings into the total curricular
structure rather than treating them as separate
and distinct; and (6) a definite program designed
to lead the majority of high school vocational
students toward post-high school vocational
education.

Thus2 a change rather than a decrease in em-
phasis in high school vocational education offer-
ings is recommended, a charge, in effect, front
asking students for a commitment to 'vocational
education, to asking 'vocational education for a
commitment to students. These recommendations
are intended to pose a challengenot a threat
to vocational educators. There is a need for more,
not less, high school vocational education. As we
strive for more, we must be constantly aware that
qualitative changes are at least as important as
quantitative changes.

There are also major differences in students who
hope to profit from time spent in elementary and
secondary schools as a setting which can contribute
positively, toward preparation for employment.
.Almost all who utilize educational programs come
from elementary and secondary schools. Yet this
commonality of educational background is decep-
tive in terms of differences in the student popula-
tion.

In the elementary school, differences in educa-
tional experiences related to preparation for em-
ployment largely reflect differences in ability of
students to profit from instruction. Not all stu-
dents are exposed to the same general experiences
nor will they attain the same level of achievement,
but all will be subject to essentially the same kinds

of educational experiences. As youngsters enter
the secondary school, with its course and curricular
electives, this changes markedly.

Perhaps as many as 35 to 40 percent of secondary
school students will be headed towards colleges and
universities. These "college-bound" students can
expect to continue the same major emphasis on
general education which characterizes the elemen-
tary school experience.

Another 40 to 50 percent will be headed toward
specialty training beyond high school in noncollege
or university settings. In addition to the specified
general education core, these students are most
likely to elect general exploratory vocational edu-
cation courses. These "specialty-bound" students
can be expected to learn a little about a rather wide
variety of occupations, but not much about any
specific occupation.

Between 10 and 25 percent can be expected to
seek immediate employment upon leaving the
secondary school. These are the students who
spend a part of each schoolday acquiring specific
skills at a minimal competence level in semiskilled
trades, business education, or service occupations.
Like all others in secondary schools, these "hn-
mediate employment-bounds' students should be
exposed to a solid core of general education.

In each of these three classifications, some will
graduate from high school and others will drop
out. Thus, we have six groupings against which
other educational opportunities will be considered.
These categories have been devised despite the
obvious dangers in generalization and probabili-
ties for error inherent in efforts to classify students
in any one grouping. However these dangers are
considered, worth the risk in the hope that appro-
priate additional educational opportunities will
emerge for different persons in terms of diverse
purposes and functions.

The Public Area Vocational School

The publicly supported area, vocational schools
are currently undergoing rapid growth and expan-
sion. In this respect, they differ little from
several educational facilities otherthan elementary
and secondary schools. Like other rapidly ex-
panding systems, public area vocational schools
vary widel:y in programs, apparent purposes, and
students they seek to serve. Rather than describ-
ing differences in current practices, we will con-
centrate primarily on the unique ways this kind of
opportunity can fit into Education as preparation
for employment. Manyincluding some T.Tho
direct public arca vocational schoolsare expected
to disagree violently with the perceptions of role
and function presented.

The public area vocational school can best be
justified as au institution designed to provide voca-
tional training in trade, technical, and business
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occupations at the skilled worker level. Its gradu-
ates should be ready and eager to assume respon-
sible positions in our occupational society.

The organization of the public area vocational
school can be viewed from several perspectives.
Operating properly, it should fit into a pattern of
other area vocational schools within a State or
region. That is, ideally area vocational schools
within a given State should not duplicate offerings
of other area vocational schools. Instead, a sys-
teni of public area vocational schools, each estab-
lished and operated to meet the heeds of different
parts of our occupational society, seems highly
desirable. Tt. fo1lwz, then, that the /mister plan
for a State system of area vocational schools should
provide that each school be available to all eligible
residents of the State. Student dormitories must
then be included in cost estimates for plant con-
struction. If, however, the addition of a dormi-
tory system can result in avoiding, to a large
extent, duplication of educational offerings, very
real and sizable financial savings can be realized.

In addition to financial savings, there are other
reasons for recommending an essentially non-
duplicating State system ofarea vocational schools.
Chief among these is the potential such a system
holds for meeting needs both of employers for a
continuing supply of truly well-qualified workers
and of individuals for acquiring specific job skills
and marketing them beyond the borders of the
local community. Another advantage lies in staff-
ing. Since it is extremely difficult to find highly
qualified instructors in the skilled trade, techni-
cian, and business educational fields, the concen-
tration of staff members well-qualified in a partic-
ular occupational area. in a single school holds
bareater potential for a quality training program.
Such programs also become readily known to em-
ployers throughout a State or region needing
workers with a particular skill.

Finally, such a. State system enables the imple-
mentation of the concept of modification of cur-
riculums offerings to accord with changes in our
occupational structure, as called for in the Voca-
tional Education Act of 1963. It is, for example,
much easier to abandon one program in one school
than it is to discontinue one program in every
school. Moreover, need can be determined on a
more stable basis if it is done on a statewide rather
than local basis.

Curricular and course offerings in the public
area vocational school should be consistent with
the school's reason for existencepreparation for
direct employment. Thus, while building on the
(reneral education and vocational exploration pre-
scribed for elementary and secondary education,
it shifts emphasis. If and when basic mathe-
matics, basic concepts in the physical sciences, or
English are taught in the area vocational school,
they should be designed to meet the remedial needs

of those who failed to grasp them in hi,gh school
rather than as core subjects for each student.

This is not to say that courses in these so-called
acad -mic" areas should not be taught in the area

vocational school, but rather, where they are re-
quired, they should be taught at a level more ad-
vanced than secondary school. Such courses are
particularly crucial hi training skilled technicians
for employment in subprofessional occupations.
Some area vocnfinuel echeols should become high-
quality technical institutes devoted largely to pre-
paring skilled technicians to supplement and aid
professionals, although this should not become the
primary or major emphasis. This subject will be
aiscussed further in context of the coannunity col-
lege as preparation for employment.

The student population in the public area voca-
tional school can be expected to vary widely in
ago and ethycational background, and entrance re-
quirements should take into account. Primary
emphasis of these schools, as public institutions,
should be on initial training for employment, with
a secondary emphasis on adult retraining. There-
fore, the day school student body can be expected
to have a modal ag;e of less than 20 years and be
largely composed of recent high school graduates.
The vast majority will probably be specialty-
bound high school graduates, with much smaller
proportions coming from the college-bound and
immediate employment-bound segments.

Not all public area vocational school students,
however, can be expected to be recent high school
graduates. Some will be high school dropouts.
Provision should be made for these dropouts, in-
cluding remedial basic education courses needed
to master occupational training. Other students
will have dropped out of either junior or senior
colleges after discovering that their talents, moti-
vations, and interests are better served by the area
vocational school. Some will have sought hn-
mediate employment after high school only to dis-
cover that tte absence :)f specific skills limits their
chances of securing stable and financially and per-
sonally rewarding, employment. The area voca-
tional school should prepare for all of these kinds
of potential students.

Most students in public area vocational schools
will be not only specialty bound but also specialty
oriented in their educational motivations. They
enroll in an area vocational school after making
a particular occupational choice with the desire to
acquire the necessary skills. While their educa-
tional motivations are often very strong, they
differ markedly from the liberal arts-oriented col-
lege or university undergraduate in that they want
specific job skill training, not general education.

Students in area vocational schools must be
viewed as persons who can and win seek prepara-
tion for employment. They can be assumed to
have accepted both the desire for gainful employ-
ment as a personal value, and the challenge to as-
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sume responsibility for their own actions. Fur-
ther, they can be viewed as wanting to care for
themselves, willing to make a great personal in-
vestment to do so, and able to take advantage of
an opportunity to implement vocational decisions
they have made. While these students are expected
to need comprehensive counseling and guidance,
they are assumed to be able to profit markedly
from these services. These people are important
in our total potential occupational society. In
meeting their educational and training needs, the
area vocational school has a vital role and function.

The Private Trade, Technical, and Business
School

Private trade technical, and business schools
have played a vital and significant role in Ameri-
can education for many years. Whether operating
as profitmaking or nonprofit institutions the
major portion of operating expenses comes from
student tuition fees. While other free or nearly
free educational opportunities exist in great num-
bers at the present time

,
the private trade, techni-

cal, and business schools, with the considerable
financial investment they require of students1 are
expected to continue to make significant positive
contributions to the total pattern of American
education. They certa:aly deserve careful dis-
cussion here.

Much of what has been said regarding the or-
ganizational structure and student body of the
public area vocational school applies equally well
to the private trade, technical, and business
schools. In some respects, it is even more appli-
cable to the private than public school system at the
present. That is, the private schools have been
established for the specific_purpose of preparing
persons for employment. They make no pretense
co existing for other reasons. They enroll spe-
cialty-oriented students for preparation in speci-
fied, chosen occupations who are willing to make a
considerable personal and financial investment to
exercise their right of freedom of occupational
choice. Curricular and course patterns are de-
signed to meet employer needs and organized to
provide students with maximal specific job skills
in a minimal amount of time. The typical private
trade, technical, or business school offers a rela-
tively narrow range of curriculum choices but pro-
vides courses leading to differing levels of occu-
pational competence. A majority of the students
are young high school graduates preparing for
initial entry into the labor market at the skilled
worker level. Some also fit into the groups de-
scribed as public area vocational school students.

Thus, the private trade, technical, and business
schools are desianed to meet educational and. train-
ing needs of the, same segment of oar population
attending public area vocational schools. They

are, therefore, in competition with the public area
vocational school and with each other, with their
survival depending on their ability to compete.
In view of their substantially greater tuition costs
questions can be raised regarding this ability and
their unique contributions to the total system of
American education. Rapid growth of public area
vocational schools can be expected to reduce the
number of private trade, technical, and business
schools. Those that survive will honestly and
effectively meet each student appeal outlined
below.

One reason the private trade, technical, and
business schools appeal to students is the efficiency
of their operation. Emphasis is placed. on prep-
aration for employment in the least possible time,
taking the most advantage of their students' moti-
vation to receive an adequate educational return
from their financial investment. In the good pri-
vate school, students acquire adequate occupa-
tional skills so rapidly that some contend the ac-
tual real cost to the student is less than that of
the public area vocational school. Added job
cantinas, they say (accrued. while public area vo-
cational school students are still in training), more
than offset relatively high tuition charges.

The wide variety of course offerings also affects
student enrollment in these schools. At least at
present, they make available many more types of
training than publicly supported institutions.
This is not to say that a wide choice of training
opportunities could not be found in publicly sup-
ported institutions somewhere in the United
States; however, these may be neither known nor
readily available toprospective students in partic-
ular locations. Prior to passage of such recent
leaislation as the Manpower Development and
T;aining Act of 1962, the Vocational Education
Act of 1963, and the Economic Opportunity Act of
1964, the private trade, technical, and business
schools represented for many recent high school
graduates the only known source for acquiring
post-high-school training in settings other than the
college or university. In many communities, this
is still essentially the case. Even where the situ-
ation is rapidly changing, the private school repre-
sents one additional opportunity for choice to
those seeking preparation for employment, for the
imaab inary geographic boundaries do not limit en-
rollm ent here. The ways in which the private
school is organized to take into account students'
educational motivation also contributes to student
enrollment. For example, many private schools
employ small instructional units which make entry
possible at almost any time the student decides to
seek training,in many cases within a week of the
time interest is expressed. Contrast this adapta-
tion to clientele with the inflexibility of publicly
supported schools, where closed doors between for-
mal registration periods have effectively discour-
aged many potential applicants.
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Another example is found in the system of addi-
tive occupational skills underlying the curricular
organization in many private schools. This is de-
signed to take advantage of immediate educatioral
motivation while simultaneously makin g. it
tremely easy for the student to broaden his educa-
tional aspirations during the course of training.
The student who enrolls with a simple desire te
become an Wilco machine operator may extend his
goals through the ready availability of such allied
courses as IBM key punch operation, accounting,
and business administration.

Perhaps the strongest appeal of the private
trade, technical, and business schools lies in their
real and claimed potential for placing graduates in
jobs, a potential which springs from many sources.
First, the private school owner is highly motivated
for survival reasons to place graduates since it is
on this success that his school is typically evalu-
ated. Second, many private schools, because they
have been in operation for many years, have exten-
sive employer contacts. Third, the free enterprise
operation of the private school appeals to many
employers who are likewise involved in free enter-
school owners to change course and curricular con-
scious and continuing efforts of many private
school owners to change course and curricular con-
tent in accordance with employer needs. The sys-
tem of almost continuous enrollment, resulting in
an almost continuous production of graduates to
meet employer needs as they arise at specific times,
constitutes a fourth factor. A fifth way private
schools have sought to meet job placement expecta-
tions of prospective students has been the conscious
attempt to extend to a relatively wide geographic
area not only student recruitment but also job
placement activities.

This discussion of the appeal of private schools
for potential students illustrates some reasons why
some will continue to operate successfully in spite
of greatly increased opportunities for free or even
subsidized education. It should provide a basis for.
discussing possible changes which publicly sup-
ported institutions might consider making, since
much can be learned from the successes of the pri-
vate school. It is also hoped that the freedom of
students in a private school to choose and commit
themselves to an occupation will demonstrate the
value of utilizing educational motivation in pre-
paring people for employment.

Finally, this discussion was intended to illus-
trate the unique place of private trade, technical,
and business schools in the total pattern of educa-
tional opportunities. Changes as part of general
public policy cannot be recommended because these
institutions are not under public control. How-
ever, if they are to continue to play a signficant
role in the total pattern of education, they will ob-.
viously continue to recognize and take advantage
of the kinds of appeals to students outlined here.
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Iv-97
The Community College

The community college, like the public area vo-
cational school, is currently undergoing rapid
arowth and expansion. Since both are largely
supported by public tax funds, a substantial em-
phasis will 130 placed upon ways in which they
differ in preparing for employment. Those views
presented here can be expected to be met with
strong disagreement on the part of some of those
responsible for operation ot community colleges
since large disparities exist between many actual
and recommended practices.

On the one hand, the community college can
be viewed as a college transfer program, and on
the other, it presents an opportunity for terminal
vocational education at the post-high-s .hool lev-
el. However, certain common elements in orga-
nizational structure and appeal to students should
be recognized.

First, it is important to focus on the word "com-
munity," for the community college relies heav-
ily in its basic justification on meeting the needs
of those residing in the specific, restricted geo-
graphic area it serves. Its "customers" are read-
ily identifiable, and their educational needs amena-
ble to clear-cut study and analysis. The commu-
nity college usually depends to a substantial de-
gree on locally produced tax revenues for sup-
port and operation, and is strongly under the in-
fluence of local as opposed to State or national
control. Even where large amounts of financial
support come from State sources, the concept of
the community college as an institution meeting
needs of a particular "community" is often strong-
ly emphasized.

Second, the word "college" is significant. In
our culture, "college" has taken on almost mystical
connotations of "a good thing." A college brings
status to its community, and it can, with relative
ease, attract good secondary schoolteachers as a
pool of potential staff members. It allows stu-
dents to refer to and think about themselves as
4 college students"including those in terminal vo-
cational programs, who really are not. The word
collenre " therefore, Irs an undeniable appeal on2-,

other than sound educational bases.
However, the community college has legitimate

educational justification as well. One is its geo-
graphical convenience. A second is the minimal
financial investment required of its students. Per-
haps its most important contribution as a unique
part of American Education lies in its built-in pro-
vision for wide individual differences in students
and for the flexibility with which it allows them to
revise educational-vocational decisions as they
progress. In terms of wide-range adaptability,
the community college has more potential than
any other segment of post-high-school American
Education.
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As a college transfer program, the community
college concentrates primarily on the general edu-
cation typical of the first 2 years of a liberal arts
college. Two

iyears
in a community college trans-

fer program s strongly emphasized as "equiva-
lent" to the first 2 years in a 4-year liberal arts
college. If, however, it is equiva)ent, what is the
justification for both kinds of institutions; and.
what unique educational advantages does the com-
munity college have as a college transfer pro-
gram? First, it allows the student to test the
appropriateness of his collegc decision without risk
of a sizable financial burden. Second, the student
can operate in a fairly familiar physical environ-
ment.. Third, the individualized attention and
personalized approach made possible by the small
staff-student ratio in many college transfer pro-
arams is difficult to duplicate in the 4-year liberal
arts setting. Finally, if the student finds himself
unsuited for college work, he has alternative edu-
cational routes available in the community college
which do not require him to change schools. The
community college as a college transfer program
does not expect immediate placement of its grad-
uates in the labor market; but nevertheless, it
makes substantial and significant contributions to
preparation for employment by readying many
students for further undergraduate and graduate
work at other institutions.

As a terminal vocational education program
the community college makes its most immediately
direct and obvious contribution to preparation for
employment. In considering this aspect, terminal
programs in the community college and area voca-
tional schools should be ccmpared to determine the
differences in and advantages of each program.
Comparisons will be made in terms of possible
rather than currently existing programs.

The terminal vocational education program of
the community colleges like the area vocational
school, should concentrate on preparing students
at the skilled-worker and technician levels. The
potential of the community college is especially
high for training its students as skilled technicians
and semiprofessional workers.

In the first place, high level technical training
involves postsecondary school preparation in basic
academic disciplines as a concomitant to acquiring
specific job skills. With a competent staff of aca-
demic personnel already in the college transfer
part of the curriculum, the community college ap-
pears to be in an ideal position to offer this high-
quality technician training.

Second, it may be reasonably expected that rela-
tively more of those enrolling in community col-
leges will aspire to becoming true technicians than
would normally be found in the area vocational
school. That they choose to attend a "college"
rather than a vocational school may be significant.

Third, the community college has a pool of po-
tential students for technician training among
those who find the college transfer program incom-
patible with their interests, values, or abilities.
Since such students are already in the setting, and
often in the same building, movement from a col-
lege transfer to a technician training program
could be made with maximum ease. Therefore, it
seems logical to recommend that community col-
leges seriously consider offering high-level tech-
Pician trnining.

At the same time, the needs of the community
must be kept clearly in focus as curricular pro-
grams are formulated in the community college,
at least to the extent that the college is largely
funded through local resources. Therefore. in
some community colleges true technician training
may not be highly desirable if such workers are
not needed locally. Thus, the orientation of termi-
nal vocational education programs in the commu-
nity college, to a much greater extent than that of
the area vocational school, shc.ulicl stem from local
need for skilled workers. Similarly, because of
the community college organization and structure,
students will primarily be local, and many will
expect to remain in the community upon comple-
tion of their terminal training programs. As a
result, it should not be considered unusual or in-
appropriate to find some community colleges offer-
ing terminal vocational training programs similar
to those found in the area vocational school. In
such instances, community college students can be
expected to find more limitations in the variety of
programs offered, geographic region from which
students are drawn, and placement potential. In
any event, any terminal vocational education pro-
gram in the community college must be viewed as
truly important rather than as something to be
tolerated by the junior college staff.

The community college can expect to draw heav-
ily from both college-bound and specialty-bound
high school graduates. It seems reasonable to ex-
pect that a large majority of day school students
enrolled in the community college will consist of
recent high school graduates. While those in the
college transfer portim are relatively more un-
certain about ultimate olucational-vocational goals
and less able to afford a college education than stu-
dents in 4-year colleges, there is no apparent rea-
son to expect that they will be less academically
able than freshmen and sophomores in State-sup-
ported 4-year colleges. Students in community
college terminal vocational education programs
will probably have financial problems similar to
those in the college transfer program. Emphasis
on expected financial need illustrates a possible
greater need for work-study and student loan pro-
grams in the community college than in either the
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4-year college or the area vocational school. In
an educational setting such as the community col-
lege, established for local persons based on local
needs, the potential for good work-study programs
seems high.

No a priori reason exists for assuming that the
community college must be organized around local
comimmity needs and operated largely under com-
munity auspices. A statewide network of com-
munity colleges could be considered, similar to a
statewide network of public area vocational
schools. In terms of the college transfer program
structure, very similar programs would be ex-
pected to exist in the various community colleges,
in spite of the fact that relative emphasis could.
vary considerably from one college to another. In
terms of terminal vocational education programs,
a statewide system of community colleges drawing
on State rather than local funds for financial sup-
port might offer distinct training programs in dif-
ferent institutions which would be equally avail-
able to all qualified applicants residing within the
State. If this were done, the need for student
dormitories would. parallel that stated for publio
area vocational schools. If a statewide system of
community colleges were established where a sys-
tem of public area vocational schools existed,
relative emphasis on trade, technical, and business
education should be coordinated between the two
systems as well as within each system.

Whether the community college is organized
around local, State, or regional needs is, in one
sense, irrelevant. That is, this program, like all
ot1 3 associated with education, must find its
eventual justification in the ways and extent to
which it meets student needs. If this means antici-
pated student outmigration from the community,
community college planners must have sufficient
concern for students to recognize this.

Much controversy currently exists concerning
roles and functions of community colleges and
public area vocational schools. To the extent that
they offer duplicative programs designed to appeal
to the same students and using public tax funds,
roles and relationships should be considered more
broadly than can be expected from administrators
of either program. A similar controversy exists
between the college transfer part of the community
college and 4-year State colleges, with the rather
poor justification of the community college simply
being overcrowded conditions on the 4-year State
college campus. If emphasis is placed on their
community role a logical rationale of the place of
the community college in the total pattern of edu-
cational opportunities can be easily made. If em-
phasis is shifted from the community, then much
imaginative and creative work remains to be done
before a unique role and function for the com-
munity college can be clearly spelled out.

IV-99

Colleges and Universities as Preparation for
Employment

The crucial and vital role of colleges and uni-
yersities in preparing.students for employment is,
in some ways, too obvious to need mentioning. In
other respects, it is so complex that it defies defini-
tive discussion in a document such as this. How-
ever, some brief remarks are essential if American
education as preparation for employment is to
appear in proper perspective.

Much of the impetus responsible for the cur-
rent rapidity of change in our occupational society
comes from colleges and universities. Individ-
uals dedicated to formulating and transmitting
new knowledge are highly concentrated in colleges
and universities, and their progeny are most
likely to continue developing this new knowledge
in the employment setting as leaders and workers.
Colleges and universities are perceived not only
as places where individuals can acquire occupa-
tional skills, but also where the desire to acquire
and produce new knowledge and the capability
for reasoning is developed to the highest possible
degree. There are developed the leaders who will
direct the job activities of many others. It is a
setting in which the greatest possible freedom of
choice is provided to students in recognition of
the major responsibilities they are expected to as-
sume utilizing their skills and their talents.
The colleges and universities represent, therefore,
the portion of our formal system of Education
which calls for the highest levels of ability and
which has the potential to produce individuals
most likely to make meaningful societal contri-
butions.

The self-images derived from thinking about
one's potentialities as a college graduate are nat-
urally and logically appealing to large segments
of our population. As a result, the proportion of
high school graduates seeking to enter college has
increased. From the point of view of our increas-
ingly complex occupational societyl this boom in
college enrollment is certainly justified, although
the same cannot be said of the qualifications of all
those seeking to enter college. The need. to de-
velop fully individual potential likewise justifies
current nationwide attempts to encourage college
attendance; but many have false impressions of
the magical power of a college degree and of.their
own abilities. Some should more appropriately
seek other forms of Education. A much better
perspective that can be provided here is needed.

As more knowledge is accumulated, general edu-
cation in the college and. university setting is nat-
urally and inevitably increased. In conjunction
with this, many professions and occupations have
become so complex that they demand a period of
years of occupational specialization independent
of any emphasis on general education. Both these
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factors have led to patterns of college and.univer-
sky education which increasingly emphasize gen-
eral education at the undergraduate level and.
drainatica Ily int ens i (NI graduate-level instruction
aimed specifically at development of occupational
competence. This is observable in many, although
not all, areas of occupational competence for which
our colleges and universities menare workers.
The result has been an increase in the length of
time required to prepare people for work, with
corresponding increases in the personal and finan-
cial investments required of those who seek a col-
lege education.

'The emphasis on general education character-
izing a significant portion of undergraduate col-
lege work implies the existence of concrete expecta-
tions for broadening the influence of college grad-
uates beyond their occupational activities. It also
indicates that the goals of college and university
education at the undergraduate level extend con-
siderably beyond reparation for employment.
Those who primarily or exclusively emphasize a
desire to acquire occupational skills as a reason for
attending college are forced by our undergraduate
patterns of education either to develop broader and
more comprehensive reasons for attending college
or subject themselves to a great deal of personal
frustration and dissatisfaction to complete the
undergraduate degree. In no facet of Education
is the attempt to indoctrinate students with a par-
ticular set of personal values more deliberate than
in the undergraduate college.

At the same time, in no part of Education are
people given a greater opportunity for developing
individuality than in the undergraduate program,
nor greater means for expressing individuality
than in graduate programs. As a result, the total
college and university setting represents the ulti-
mate in both general education and occupational
specializationthe ultimate in demands for con-
formity and encouragement of individuality.

Individuals who seek a college or university edu-
cation should be those secondary school students
-with the greatest ability to profit from academic
instruction. Not all high-ability secondary school
students should be expected to find a college or
university education either appealing or appro-
priate, nor will all college-bound high school stu-
dents necessarily want or be wanted by colleges.
On the other hand, some specialty-bound and even
immediate-employment-bound will undoubtedly
eventually find their way into our colleges and uni-
versities. If current trends continue, an increas-
ing number of college students will be junior col-
lege transfers.

Society has given us a general cultural bias
which leads to perceptions of colleges and universi-
ties as places for maximal development of talent.
Congress has also enacted several laws making it
possible for increasing numbers of youth to meet

this cultural expectation. Our colleges and uni-
versities have clear-cut responsibilities to imple-
ment general societal and individual expectations
reflected in the current marked increases in college
enrollment.

As part of this responsibility, colleges and uni-
versities must devote more thorough deliberation
to their role in preparing students for employment.
They must also help those seeking to enter perceive
as clearly as possible the nature, goals, and ex-
pectations of cf:llege attendance with relation to
individual potentiality for meeting precollege re-
quirements. Conscious attention must also be de-
voted to helping undmgraduate colle,ge students
engage in a continuing process of self-study re-
garding the appropriateness of their attending col-
lege. Thus, our colleges and universities are being
challenged to make the greatest possible contribu-
tion to preparation for employment consistent
with the total pattern of potentialities for achiev-
ing this goal which exist in all of American Educa-
tion.

There is danger in the tendency to equate maxi-
mal development of talent with maximal develop-
ment of individual potentiality. Those who make
this error often claim that the best way for the
highly intellectually able to prepare for employ-
ment is to complete a college program. An illus-
tration of this can be found, for example: in the
wording of the National Defense Education Act
of 1958. That this is a serious error should be
obvious to all who think broadl3r about the prob-
lem. Consideration of academic aptitude as a
determinant of beneficiaries of a college education
should be extended to identification of those for
whom completion of a college degree program ap-
pears possible, rather than limited to identifica-
tion of those for whom completion appears highly
probable. Academic aptitude as a predictor of
college success has failed to demonstrate its right-
ful claim to the high weighting some tend to give
it in decisions relative to appropriateness of the
college decision. There are some individuals with
very high academic aptitude for whom maximal
development of individual potentiality can best
conie through means other than college attendance.
Qualities other than academic aptitudeincluding
interests, motivations, values, and environmental
backgroundmuss -o be considered with respect
to maximal devel ?nt of individual potential-
ity. Maximal .:lopment and utilization of
talent is not equivalent to maximal development
and utilizatio -.:. of individuals.

In relation to the total pattern of preparation for
employment, the college dropout must be consic:-
ereet. There seems little likelihood that the col-
lege dropout rate is likely to be substantially re-
duced in the years immediately ahead. While the
challenges posed ill the preceding paragraph are
too great to be met quickly or easily, the college
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dropout cannot be ignored in terms of the total
probkm. More concentrated and intelligent effort
should be directed towards helping college drop-
outs phui better alternative routes to prepare for
employment than exist in typical practice today.
Many college dropouts are extremely intellectually
able persons who fail to complete their cellege de-
e.rees for reasons other than lack of academic abil-
ity. Even those with academic aptitude less than
that required for successful completion at a par-
ticular college have, in terms of the total popula-
tion of prospective workers, a distinctly better
than average potential for successful employment
or different educational experiences. These drop-
outs should be given ample opportunity- to explore
other educational avenues as preparation for em-
ployment. This, then, poses an additional chal-
lenge for our colleges anti universities.

Self-Study as Preparation for Employment

Historically, self-study as preparation for em-
ployment has been a very important mechanism
used by many to prepare for entry or advancement
in the work worlcl. With the increasing complex-
ity of our occupational society, this approach is
inevitably decreasing in emphasis. Yet, it has
certainly not disappeared, and is unlikely to do so
as long as people retain a strong desire to better
themselves.

Two primary approaches to education for em-
ployment are involved here. The first consists of
self-study programs formulated by individuals in
lUte with their vocational interests and aspirations.
Because such activities vary so widely, they defy
discussion. The second consists of various kinds
of home-study courses offered under some sort of
formal course and/or curricular structure. It is
this second activity which will be briefly discussed
here.

I-kme-study courses--sometimes referred to as
correspondence study"are as suspect in the eyes

of the general public as the private trade school
because of the doubtful value of many except as a
source of financial gain to their sponsor. How-
ever, this does not mean that horne-studv courses
have little value as preparation for emiiloyment.
There are too many concrete examples of persons
who have achieved considerable vocational success
after completion of home-study courses to deny the
possible usefulness of this approach.

The structure of the sponsoring organization is
important in assessing the potential contributions
of home-study courses as preparation for employ-
ment. For example these courses are more apt to
be valuable when they are offered as an extension
of an ongoing residential program under supervi-
sion of faculty members intimately tied to resi-
dential instruction. Arranged in sequence of units
which are further subdivided into many smaller

sections, each constituting a "lesson" for the
student, these courses typically call for student
participation, including the completion of assign-
ments in a form that qualified instructors can
evaluate. The pertinence of these assignments,
the ability of instructors to evaluate student re-
ports, and the conscientiousness of the instructors
in carrying out their responsibilities are of key im-
portance in assessing the possible value of a par-
ticular home-study course.

Another major factor is the student. Those who
profit most from home study have a high degree of
self-discipline, perceiving the course as having a
basic rather than incidental importance, and
establishing a regular work schedule to complete
assignments. In addition, they generally have a
high degree of interest in the courses they are
studying, and devote independent thought to their
subject beyond that required simply for comple-
tion of assignments. They certainly have strong
desires for self-improvement and perceive th.e
home-study course as a means to fulfillment. Even
the best organized and conducted home-study
course is of little value unless students have these
qualities. Such characteristics are, of course,
desirable in all students; however, in home study,
the instructor has little control over their presence
or development.

Very few people, including those who sponsor
them, would claim that home courses as an ap-
proach to education for employment are equal to
or better than classroom study. They are, how-
ever, defended as a means to self-improvement for
those for whom other avenues are not available.

Adult Vocational Education in Public and
Private Schools

Before adult vocational erlucation as it applies
to a number of settings in Education can be dis-
cussed, basic concepts and assumptions should be
reviewed. We refer to adults who seek opportu-
nities to improve their lot in our society through
adult vocational education. The majority con-
tinue to hold jobs while pursing their studies, al-
though a few voluntarily leave their current jobs
in order to do so. More importantly, these are
people who decide to prepare for a particular kind
of employment and assume personal responsibility
for implementing these decisions.

Adult vocational education can be defined in
terms of two broad training objectives : (a) To
upgrade vocational skills to meet changing job
requirements in particular occupations; and (b)
to retrain, to help people move from one occupa-
tion to another. Of these, the first is the objective
much more frequently, and in view of the intro-
duction of such non-Education programs as those
proposed by the Economic Opprtunity Act and
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the Manpower Development and Training Act,
this situation is likely to continue.

The need for workers to continue learning more
about themselves and their occupations is manifest
in many forms and at many levels of our society,.
While the establishment of new occupations and
the demise of old occupations are highly publi-
cized, they are relatively small when compared
with changes in knowledge and skill requirements
taking place within occupations which are neither
new nor disappearing:. I he situation facing many
employed workers today is not that their occupa-
tions are becoming obsolete, but rather that they
are becoming obsolete in their occupations. The
rate of discoveq of new knowledge makes it ob-
vious that the time is past when education as prep-
aration for employment can be viewed as neces-
sary at only one stage in life. Rather, we must rec-
ognize the responsibilities of Education not only
as preparation for initial employment but also for
upgrading skills and knowledges of employed
workers. .As a part of continuing education, adult
vocational education must be considered as an im-
nortant aspect, and not an incidental service, of

ducation at many levels.
Of key importance is adult vocational education

in elementary and secondary. school settings as
places close to all who work and want to work.
Particularly appropriate offerings for these set-
tings is basic education in the fundamental aca-
demic skills: The language arts, science, mathe-
matics, and social studies, which will be needed by
adults as a basic foundation to skill training spon-
sored by their employing organizations.

Adults should also logically be offered basic
vocational skill training similar to that provided
in the regular hig.:h school vocational education
programs which lead to employment in semi-
skilled and service occupations. This is feasible
in terms of physical facilities, probable availabil-
ity of staff, and length of time required for train-
ing. Where such prog,rams are undertaken, close
attention should be paid to local community needs,
since it should be assumed that students pursuing
this kind of adult vocational, education program
will remain in the local community.

Skills learned through secondary training re-
main useful or in demand only a limited number
of years before retraining due to changes in oc-
cupational structure is necessary. However, plan-
ners of adult vocational education programs in

Introduction

secondary schools should be little concerned with
upgrading vocational skills as an instructional ob-
jective since skills which the secondary school is
best equipped to teach will probably be upgraded
as needed on the job. Moreover, the typical sec-
ondary school will not be prepared to assume the
task of upgrading skills at the skilled-worker level,
nor should they be expected to do so.

However, public area vocational schools, com-
munity colleges, and private trade, technical, and
business schools are well equipped in terms of both
staff and. equipment to offer night training to up-
grade the skills of those employed, at the skilled-
worker level. In addition, they can and do serve

ia highly useful function n assisting those who
have been out of the labor market to gain the
skills which will allow them to compete success-
fully in the current world of work. However, in
view of the potential of elementary and secondary
schools in meeting remedial basic academic needs,
these should be considerably less emphasized in
the area vocational school, community college, and
the private school setting.

The community college is also ideally suited for
offering liberal arts courses to adults in the com-
munity wishing to explore their capabilities for
and interest in a college education. &di offer-
ings should conform to-academic standards of the
full-time junior college program rather than gen-
eral cultural enrichment courses which may also be
included in a junior college's evening school pro-
gram.

The 4-year college and university setting also
has a vital role in adult vocational education by
upgrading and updating occupational skills ac-
quired by former undergraduate and graduate
students. Perhaps it would not be unwarranted
to say, that professional workers today are always
behind in acquiring new knowledge m their area
of specialization. -The colleo.6es and universities
which contribute so much tothe development of
new knowledge cannot ignore their responsibilties
to communicate some of this knowledge te former
students now gainfully employed in the labor mar-
ket, The development of centers for continuing
education is becoming rather commonplacein
university settings, at least. Such centers engage
in a variety of activities, including special lectures,
short courses, extension and night schoolteaching,
and production of written reporth, desianed to up-
grade and update former college studelts.

III. SUPPLEMENTARY EDUCATIONAL EXPERIENCE

Whether formal Education could prepare people
for employment is debatable. Whether it is doing

so is not debatable because a wealth of evidence
indicateo that it is not. Society in general has
been unwilling to make Education totally respon-
sible for such preparation, and, as a result, many
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other educational opportunities have been devel-
oped outside of Education. Some of these aro
setting oriented and involve many kinds of pro-
grams; others are program oriented, and involve a
number of different settings all are discussed here
to present as compiehensive a picture as possible
of their nature and potentialities.

Business- and Industdal-Sponsored Vocational
Training Programs

Business and industrial organizations have en-
awed in vocational as well as other kinds of edu-b`
cational training for a number of years. The
reason for existence of these programs and their
basic mode of organization are clearcut. Both de-
serve a brief discussion.

Several factors characterize a sound vocational
training program sponsored by business or indus-
try. First, the vocational skills being taught will
help the sponsoring organization make more
money. (There is no apparent valid reason for
assuming a private business organization should.
sponsor vocational-skill training for general phil-
anthropic or societal reasons independent of the
welfare of the organization.) Second, the skills
in which training is provided will probably be of
obvious value to the sponsoring organization and
(hopefully, from the company's point of view) of
less value to other possible employers. Third, dis-
tinct reasons rthould exist why it is more feasible
to train workers in these skills within the organiza-
tion than to hire workers already possessing such
skills from outside. For example, particular skills
may be unique to the needs of the org,anization and
not taught in any other setting. Or, the orga-
nization may and it impossible or highly undesira-
ble to discharge employees with unneeded skills and
wish to retrain them. There should also be rem-
sonable assurance that trainees possess both the
ability and desire to complete training and, in ad-
dition, plan to remain with the organization after
training or follow some other plan consisthnt with
the best interests of the organization. Finally,
the training plan itself should be efficient and
organized in a way to be minimally distractive to
other operations.

Training may be designed either to upgrade or
update skills, since both are important to Wilding
or maintaining a favorable competitive position.
Such training may exist at ahnost every level of
vocational skill existing within the organization,
from the lowest level semiskilled operatives to
top-level executives. Vocational skill training to
allow individuals to change occupations within
the organization is found considerably less fre-
quently. Where it does occur, it typically comes
at the semiskilled-worker level, although cur-
rently considerable effort seems also to be aimed
at developing technician-level employees from

within the work force of the organization. If
adequate numbers of qualified technicians were
available from other sources, this wou ld not be as
likely to occur.

Persons in whom business and inctastrial or-
ganizations decide to invest their training dollar
should possess personal qualities similar to those
formal education attempts to instill in its students.
Specifically, they should desire to pursue gainful
employment as a strong personal value. They
should be willing and eager to change themselves
to stay abreast of changes in our occupational
structure. They should want to learn and be
willing to make .considerable personal (even
though not financial) investment in securing new
knowledges and skills. They should. be desirous
of developing their ability to make the most mean-
ingful work contributions. In short, rather than
having i:L any sense rejected formal Education,
they should be persons who have chosen the or-
ganization-sponsored training over any other
available opportunities. In this sense, their edu-
cational needs as preparation for employment
cannot be best met by formal education.

Business and industrial organizations make sev-
eral other valuable contributions to the total task
of educating persons for employment. Chief
among these are their contributions to the voca-
tional preparation of students still in secondary
schools, area vocational schools, community col-
leges, and 4-year colleges and universities. These
take the form of participation in work-study pro-
grams, donations of equipment to be used in train-
ing, planned student visits to the business setting,
participation by officials in classroom discussions
on. the world of work, offering local employment
opportunities, employment interviewing, and con-
sulting with professional educators (including
both counselors and vocational education instruc-
tors) with respect to qualifications and expecta-
tions for the work forces, especially at the entry
level. Contributions such as these have obvious
advantages for the organization as well as for the
schools.

Finally, business and industrial organizations
often cooperate in training programs initiated by
labor organizations2 such as apprenticeship and
government retraining programs.

Apprenticeship as Preparation for Employ-
meat

Apprenticeship represents one of the longest es-
tablished avenues to education for employment
outside the structure of formal Education. Basic
control of apprenticeship has remained with the
labor movement in spite of the existence of such
organizations as the Bureau of Apprenticeship and
Training in the U.S. Department of Labor. Few
educational programs are of more key importance
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to our economy, and none are in greater need for
reorien t a tion.

The appreaticeship system, which is essentially
limited to certain of the skilled trades and crafts,
emphasizes "learning by doing" supplemented by
a certain amount of instructional activity. It
places a high premium on the amount of time de-
voted to a particular learning task as a criterion of
successful completion. Equally emphasized is the
demonstrated ability of the apprentice to perform
his duties increasingly better until those conduct-
ing the program judge his level of skill to have
reached journeyman status. Training is orga-
nized to loormit the apprentice to move from level
to level, from unskilled helper to the skilled crafts-
man.

The long history of apprenticeship in the United
States and its even longer record of success in other
countries clearly indicate that this approach can
produce highly skilled craftsmen in certain trades
and occupations. Whether some alternative ap-
proach to educational preparation would be bet-
ter is debatable whether this one works is not. It
does.

The apprenticeship movement in Lie United
States is currently suffering from several handi-
caps in its organizational and operational struc-
ture. These handicaps will be discussed and some
recommendations made for overcoming them.

The first handicap is a general resistance to ex-
perimentation with alternative approaches to edu-
cation as preparation for employment. This is
not to say that the system has remained completely
rigid and unchanging over the years. Standards
for conduct of apprenticeship programs and pro-
cedures in movinp; from apprentice to journeyman
have been rigidly defined and, by and hrge, appear
to be equally as rigidly controlled. They are,
however, not always rigidly followed, and a great
many changes have taken place However, the
apprenticeship movement has not sufficiently used
new knowledge regarding educational approaches.
Whether these newer approaches would make posi-
tive changes in apprenticeship methods is beside
the pointno sufficient attempts have been made to
learn whether or not this is the case.

The second handicap lies in the inadequate
adaptability of the apprentice system to other ap-
proaches to education as preparation for employ-
ment that have developed over the years. While
some apprenticeship programs have accepted for-
mal Education toward meeting partial apprentice-
ship requirements, these arrangements often seem
to be more a token recognition than carefully con-
sidered attempts to shorten the length of pure
apprenticeship training.

The third handicap has been the failure of the
apprenticeship movement to select apprentices
strictly on the basis of their probable chances for
training and vocational success. Far too often,

requirements anelor selection are based on ner
d

-
m. The types of discrimination still practic

certain apprenticeship operations were discarded
several years ago as intolerable by most other agen-
cies offering education as preparation for employ-
ment.

Finally, a fourth handicap has been the unwill-
ingness of some to increase the number of avail-
able apprenticeship positions to conform with the
interests of individuals and the needs of society.
By purposeful planning, shortages of skilled
tradesmen in certain skilled trades have been
created and are maintained. Thz reasons why
labor union policymakers have adopted such pro-
cedures are obvious. It is equally evident that a
concentrated effort should now be made to change
these procedures and increase the number of avail-
able apprenticeships. That many apprenticeship
councils can point to unfilled quotas is more the
result of restrictive entry requirements and the in-
effectual publicizing of these vacancies than of any
lack of interest by people to fill them.

If the apprenticeship movemz.at is unable or
unwilling to make these major changes, inevitably
this most-important approach to education for em-
ployment will eventually be replaced by other edu-
cational approaches. Societal needs will not for-
ever remain silent.

Apprentices must also hold the desire to work as
a strong personal value, and want to take care of
themselves. If their apprenticeship is successful,
they either sustain or develop strong interests in
their occupation as well as a high degree of per-
sonal pride in their skills and the products of these
skins. Apprenticeship demands a general educa-
tion background similar to that of the high school
graduate. The current requirement of many ap-
prenticeship councils that applicants possess evi-
dence of high school graduation woulli seem ap-
propriate.

The Manpower Development and Training Act
as Preparation for Employment

The Manpower Development and Training; Act
of 1962 (MDTA) did not create any new kinds of
educational opportunities as preparation for em-
ployment. It did, however, create a great many
more opportunities in terms of educational activi-
ties directly designed to prepare persons for em-
ployment.

The MDTA is Federal legislation designed to
increase dramatically both the number of voca-
tional training opportunities and the number of
persons enrolled in vocational training. These ob-
3ectives represent only a means to the ultimate
objectives of MDTA; e.g., reduction in unemploy-
ment, and an. increase m the proportion of the
work force engaged in gainful. employment. It
seeks to ,accomplish these objectives by offering
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financial reimbursement to establish institutions,
agencies, and organizations conducting vocational
training programs, and financial subsidies to the
unemployed and underemployed to enable and
encourage them to undertake vocational training.
There are no provisions in the MDTA for estab-
lishing new kinds of educational training institu-
tions.

As originally conceived, the MDTA was seen as
having great potential for meeting the vocational
training needs of the truly "hard-core" unem-
ployed. If this was ever possible, it is painfully
obvious that it has not been realized to any ap-
preciable extent. Perhaps as a result of this fail-
ure, there have been marked changes in the MDTA
in the form of amendments since its original en-
actment in March 1962. Some of these revisions
will indicate, in part, the current nature of the
MDTA. Among them are: (1) Major emphasis
on training at the semiskilled-worker level has
been shifted to include a range of occupational
levels from the basic education necessary to be-
gin any vocational training through graduate work
in university settings; (2) a change from a maxi-
mum of 40 weeks' training to a maximum of 104
weeks' training; (3) a change from an almost ex-
clusive emphasis on training unemployed adult
heads of households to include both unemployed
and underemployed workers, regardless of wheth-
er they are heads of households; (4) a chantge in
emphasis on youth training, with age limits being
extended from 19 to 21 to 16 to 21, 'and an in-
crease from 5 to 25 percent in the allocation of
funt.: for such training; (5) almost exclusive
emphasis on training in public school settings has
been shifted to include as well both private schools
and on-the-job training; (6) a change from fi-
nancial subsidies to trainees that were not to ex-
ceed what they would receive through unemploy-
ment compensation to a base providing subsidies
higher than unemployment compensation ; and (7)
emphasis on confining trainees to classes composed
entirely of MDTA trainees has been shifted to
allow, in addition, for individual referral to pro-
grams training non-MDTA students.

Each of these changes has expanded the intent
and scope of the MDTA. With the subsecluent
passage of other large vocational training
measuresnotably the Vocational Education
Act of 1963 and the Economic Opportunity
Act of 1964we have a situation where
the same people who are eligible for par-
ticipation in the Economic Opportunity Act
can participate in the MDTA, and those eli-
gible for participation in MDTA may also partici-
pate in the Vocational Education Act. Current
competition for students and staff among adminis-
trators of these three government-sponsored and
financed programs would, were it fully described
and documented, make for a most interesting
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paper. Ilere, discussion must be limitad to ques-
tions more directly pertinent, to the MDTA, two of
the more pressing oi which are: (1) What kinds of
persons in need of training make the MDTA neces-
sary ? and (2) What possible effects can MDTA
have on changes in personal values of persons for
whom the MDTA is not intended?

With the variety of available types of educa-
tion as preparation for employment, why should
any segment of our labor force not be able to
gratify its training needs from among these?
Three possible explanations are suggested: (a)
MDTA. trainees may be uninformed about avail-
able educational opportunities; (b) MDTA
trainees may be so economically depressed that
they are unable to take advantage of educational
opportunities on their own; or (c) perhaps they
place relatively little value on desire for pinfull
employment compared with those enrolled in non-
MDTA training proarams. Of these possible ex-
planations, the thirdbis most likely true.

The claim that the MDTA can be viewed as a
means of meeting vocational education needs of
those placing relatively little value on a desire for
crainful employment is grossly superficial. There
is reason to believe that MDTA. serves many who
have either rejected formal education or who have
been rejected by it, although neither sitimtion is
likely to exist independently of the other. For ex-
ample, the youth-training provisions for school
dropouts are limited to those who not only have
been out of school for a period of 1 year but who, in
addition, are described by school authorities as
persons unable or unwilling to take advantage of
..1rmal Education ..pportunities,including those
made available under the Vocational Education
Act of 1963. In this sense, they can be described
as placing little value on the desire for gainful em-
ployment, for they do not value it highly enough
to prepare for it on their own.

Some adults to be served by MDTA also place
relatively little personal value on desire for gain-
ful employment, a conclusion drawn from recent
amendments to the MDTA which raise training
allowances above unemployment compensation
allowances. Backers of this amendment proposed
these financial incentives as necessary to motivate
some to undertake vocational training on the ap-
parent assumption that this would lead them to
seek employment utilizing newly acquired voca-
tional skills. Evidence demonstrating the validity
of such assumptions is needed.

There is also reason to believe that others to be
served by the MDTA have environmental handi-
caps great enough to prevent them from develop-
ing and contributing their maximal skills to our
occupational society. They are often found among
those described as "underemployed." They have
demonstrated a personal value for gainful employ-
ment because they are employed. They are most
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apt to be heads of households whose family re-
sponsibilities prevent them from resigning cur-
rent jobs to seek vocational training at a higher
skill level. They may .iot be so "poor" that they
are eligible for vocational training under the Eco-
nomic Opportunity Act, but they are too poor
either to take advantage of free public education
or pay for education on their own. While train-
ing in higher level job skills for such persons
obviously will not directly contribute to reducing
unemployment in that they are already working,
it may contribute directly and substantially to
maximal manpower utilization.

The persons described here have in common
availability to secure education as preparation for
employment on their own. In return for financial
subsidies provided under the MDTA, they are
asked to give up some of their rights to freedom of
choice since the MDTA selects enrollees and as-
signs training. This results in a limitation of
choice which would theoretically be available were
these individuals able to consider other educational
opportunities. However, for these people the re-
stricted opportunities offered by the MDTA may
be still greater than the real or imagined lack of
opportunity that may have existed prior to pas-
sage of this act. In any case, the concept of meet-
ing individual needs indirectly by directly at-
tempting to meet societal goalsthe exact reverse
of formal Educationis clearly illustrated in the
Manpower Development and Training Act.

Viewing the MDTA as a means of meeting the
educational needs of persons who cannot and/or
will not seek education as preparation for employ-
ment on their own is of utmost importance since it
provides a base for selecting and rejecting train-
ees. It is hoped that the availability of the MDTA
will in no way inhibit or restrict the initiative of
those who would seek vocational training on their
own if this act did not exist. The financial subsi-
dies for trainees should not become bribes which
deter people from taking advantage of training
opportunities available in, for example, area voca-
tional schools. If the MDTA leads them to barter
some of their freedom of choice in return for a
training stipend, in the long run, the best interests
of our society would not be served. This problem
is too complex to be discussed fully here, but it is
also too important to be ignored. It is hoped that
raising thi, possibility may provide additional per-
spective on ways the MDTA. may fit into the total
pattern of educational opportunities in our society.

The Economic Opportunity Act as Preparation
for Employment

The Economic Opportunity Act (EOA) of 1964
is a major legislative effort to attack the problem
of education as prepa:ation for employment faced
by those living in the culture of poverty. While

the total act is concerned with attacking poverty
on a base much broader than education alone, the
provisions for education are significant and de-
serve special discussion here. Of the Act's pro-
visions primarily related to education, the Neigh-
borhood. Youth Corps and Work-Study Program
are basically designed to help students finance
their education. A third, the Job Corps, is an edu-
cational enterprise per se, and on this our atten-
tion will be ^entered here.

The three facets of the Job Corps can be de-
scribed briefly. The first is represented by the
rural Job Corps centers. These are residential
centers intended to provide certain educational
experiences for male youths aged 16 to 21 from
the culture of poverty whose educational needs
have not been met through formal Education.
These centers do not appear to be educational set-
tings offering Opr or tun i ties leading directly to
employment as much as they are places where
skills and attitudes can be taught as a prerequisite
to acquiring specific job-skill training and employ-
ment. Poverty-stricken youths are taught basic
concepts of work, and conscientious attempts are
made to inculcate a desire to seek gainful employ-
ment. In addition, fundamental academic skills
of reading, writing, and basic arithmetic are
taught, with the hope that graduates will have
reached the fourth-grade level by the time they
leave. Vocational training consists of very rudi-
mentary job skills applicable to semiskilled and
even unskilled levels.

The second facet of the Job Corps is the urban
Job Corps centers which, like the rural centers,
are residential programs for male poverty stricken
youth aged 16 to 21. Enrollees are more ready
for employment than those in rural centers, and
may even come to urban centers from rural cen-
ters; or they may be assigned directly to urban
centers. In urban centers, the academic skills of
enrollees will hopefully be brought up to about
the eighth-grade level. In addition, vocational
job skills will be taught at the semiskilled level
which supposedly will qualify many for direct
entry into the labor market. Some graduates from
the urban centers will also go into MDTA training
to prepare for occupations requiring still higher
levels of job skills. .As in the rural_ centers, con-
centrated attention is placed on inculcating the
desire for employment.

The third facet of the Job Corps is the Women's
Job Corps. Other than its being designed for
female rather than male enrollees, it is similar
in nature and intended function to the urban Job
Corps centers.

As with the VIDTA, the Job Corps does not rep-
resent a new kind of education. Rather, it offers
special opportunities for those whose educational
needs have not been met by formal Education.
Therefore, primary emphasis must be focused on
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enrollees in this program, who can most accurately
he described as among those who cannot and/or
will not take advantage of opportunities available
through formal Education. A. discussion of the
constellation of causative factors leading to this
condition is neither possible in, nor appropriate to,
the purposes of this paper. For whatever reasons,
these are persons who, without some kind of spe-
cial Education outside the structure of formal
Education, appear to be perpetually susceptible to
chronic unemployment and underutilization of
talents. They live in a culture where opportuni-
ties to work are neither readily available nor highly
desirable, and they represent prime candidates for
imposing severe lifelong financial and souial bur-
dens on the rest of society if they are neglected.

The Economic Opportunity Act is a direct effort
to reach those at the very bottom of a long barrel
and impose certaiit middle-class values on them in
the hope that they will become productive mem-
bers of our middle-class society. Thus, it is the
clearest available example of an attempt to con-
trol and redirect a segment of society in the interest
of society as a whole. The help provided those
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to bo served under this Act can be justifiably de-
scribed as designed to meet their needs only if the
assumed unconscious needs as well as the demon-
strated conscious needs of such individuals are
considered. Without this consideration of uncon-
scious individual needs, the Act appears to be best
described as one designed to meet societal needs
directly and individual needs incidentally.

Well-designed studies are urgently needed to
evaluate the effectiveness of various methods and
procedures to be employed by the Job Corps with
enrollees from various backgrounds of poverty.
The more global features of the Job Corps must
also be carefully evaluated in terms of effective-
ness in meeting the goals and objectives of the
Economic Opportunity Act. Educational moti-
vations and personal values cannot be legislated.
If those served by the Job Corps are to acquire
the motivations and values deemed desirable by
society, at least as much attention should be de-
voted to evaluating the program's effectiveness
as to providing opportunities of unknown and un-
tested worth.



Chapter 5. New Dimensions for Civic Education

The drastic and dramatic changes which have
been occurring at a rapidly accelerating rate since
the beginning of the 20th century have impinged
on all aspects of American life. These changes,
which are most dramatic and visible in terms of
scientific and technological innovations, have bred
an uneasiness resulting from an awareness that

they must be integrated with established proce-
dures and existing institutions.

Concern has focused on the impact of these
changes on the American tradition of self-govern-
ment and the development of democratic citizens
able to cope with the realitiRs of their own times.
Thus to most Americans it is clear that new
dimensions in civic education are imperative.

I. FORCES FOR CHANGE IN CIVIC EDUCATION 1

Changes needed in civic education must be
viewed in the light of the following most signifi-
cant movements characterizing contemporary
American society.

The Tcchin (mical. and Scientific Revolutions

Scientific and technological advance is all-per-
vasive in American culture. It affects our inter-
national posture, our folkways and mores, the
composition of our population, our intellectual
climate, as well as our occupational patterns.
Most significantly, it has raised the question of the
continued existence of civilization as we know it.

Science and technology have made possible a
better life for more people and are solving some of
the persistent difficulties of human existence. But
they have also created some new and difficult
problems. For example, automation introduces
,oreater uniformity, accuracy, and speed into pro-
duction, and in the long run reduces costs. But
automation also can cause economic dislocations
and unemployment, and may eventually prove to
have less tangible but disturbing effects. So, too,
the benefits of the peaceful uses of nuclear energy
must be weighed against the annihilative prop-
erties of atomic and hydrogen bombs.

Difficult as it is to prepare adequate numbers of
scientists and technicians, it is even more difficult
to educate citizens capable of maintaining social
unity in a period of rapid change. In the words
of the social studies committee, "It is the consum.

1The analysis in this section is drawn largely from a draft
report prepared by a commission on the social studies appointed
by the National Council for the Social Studies in 1958.
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ers rather than the producers of science whose
education for life in a scientific era is dangerously
inadequate."

Pressing Population Changes

The staggering increase in world population
creates problems in almost every aspect of the
human condition, and the unevenness of this
growth in various parts of the world merely
intensifies them. In economic terms, increasing
population demands increased productivity, but
in some areas productivity cannot keep abreast of
population. growth. The greater proportion of
older people in more highly developed economies
requires that the economy support growing num-
bers no longer active in the labor force. To pro-
vide services for greater numbers of people, taxes
increase sLarply. Political problems accompany
population shifts from rural centers to sprawling
urban centers. Serious inequities in legislative
representation arise and prove difficult to correct.
Stress and strain are created in meeting the Ameri-
can ideal of free public education for all children
and our ability is challenged to maintain educa-
tional excelknce in the face of unprecedented num-
bers to be educated.

The Changing American Economy

The changes in the American economy since 190a
rival those which have occurred in science and
technology. While economic changes are prob-
ably lees visible and certainly less well understood,
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they are as pervasive as technological advances.
Bigness, complexity, and impersonality character-
ize our economy, and the average consumer feels
less and less able to influence the economic forces
which intimately affect him.

Perhaps the single most significant change has
been the increasing role of Government in our eco-
nomic life which, since the Great Depression, has
in considerable measure resulted in the greater
stability of the economy. The distinction between
the individual as a consumer and a citizen has be-
come less marked, and the need for the citizen to
be economically literate has become correspond-
ingl,v more urgent.

While the American economy has been exceed-
ingly good to most Americans, many continue to
be relatively disadvantaged, and economic and

4) other forces tend to alienate them socially, cul-
turally, and politically as well. Assimilating these
t,aroups into American social and political life is
a basic national problem, and one in which educa-
tion for citizenship is intimately involved.

Government and the Individual

Just as the economy is marked by bigness, so,
too, is government. The impingement a govern-
ment on the citizen at all levels is an important
fact of life. And the problems of government
about which the responsible citizen is obliged to be
informed constantly grow more numerous and
complex. At the same time, some problems are
such that governmental action cannot be effective
unless a degree of secrecy is maintained. The
limits to which this official censorship can and
should go become an increasingly thorny problem,
for the electorate must be well enough informed
in order to select wise public officials who will
utilize the advice of experts in formulating policy.

Government expansion has occurred as well in
areas other than the economy. Its regulatory func-
tions are being used to help fulfill the aspirations
of disadvantaged minority groups, as well as to
control currency, tariffs, subsidies, and allocations.
The intelligent and responsible sharing of power
between levels of government, and between indi-
viduals and private agencies and their various
governments, is a persistent problem.

If America is to maintain faith in the principle
that our Nation derives its just powers from the
consent of the governed, then it follows that the
e,(rood citizen is the educated citizen. As the social
studies committee remarked, "Surely democratic
government is safer in the hands of a people whose
education is adequate for an understanding of the
major problems which must be solved if the bene-
fits of science and technology are to be widely
shared and the new dangers to human life are to
be minimized."

-
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The scientific and technological revolutions,
pressing population changes, the changing econ-
omy, and the expanding role of government are
the forces for change in civic education most rele-
vant to this paper. However, three additional
forces play a significant and related role.

International Interdependence

The tide of history and the progress of science
and technology have brought about a condition of
international interdependence. The contraction
of time and space as factors that separated people
from each other has implications we do not yet
fully understand. Technological developments
such as Telstar have within them the seeds of in-
ternational cooperation or conflict, depending on
the use men make of them. Unfortunately for all,
man's ability to construct new instruments is out-
stripping his willingness to use them for peaceful
and constructive ends.

This international interdependence has created
the need for citizens with widened horizons of
loyalty. This is not to say that pride of homeland
and culture is obsolete or outmoded, but in addi-
tion to nationalism, faith in and loyalty to the con-
cept of a world united in peace is d.emanded. Un-
fortunately, the rising tide of nationalism in
former colonial territories comes at the very time
when international interdependence requires a
broader view. Realistic civic education must lead
young people and.adults to understand the nature
of new internatiorial relationships and develop
leaders capable of providing wise guidance as in-
evitable stresses and strains in international rela-
tions occur.

The Conflict of Values

A concomitant of rapid social, cultural, and
scientific change is the collision and competition
between accepted values and ideals and new as-
sumptions and premises. Today this is most visi-
ble on. the international scene in the conflict be-
tween the tenets of democracy and communism.
Within our country, race relations demonstrate
how savage and primitive the conflict among
values, assumptions, and beliefs can be.

Young people are particularly insecure at a pe-
riod when values are questioned and in conflict.
They are even more unsure than adults of the
foundations upon which their society is based, less
devoted to its accepted ideals, and less satisfied
with its value assumptions. Certainly a major
task of education in general, and civic education in
particular, is to help young people think through
the fundamental premises on which self-govern-
ment rests and understand and accept the values of
a free and open society.
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In an age of teclmological development charac-
terized by automation, great economic prosperity
may be attained, but with less than full employ-
ment for some disadvantaged groups. At the same
time, rapidly growing munbers of people with ris-
ing expectations and of diverse status and back-
around are being concentrated within enormous
urban complexes. Our ability to maintain social
and political stability and cultural vitality in the
face of these forces is a problem of prime im-
portance.

Maintaining a unity strong enough to encompass
and contain our diverse ethnic, racial, and eco-

nomic groups and avoiding social and political
alienation among the economically disadvantaged
groups will continue to be a basic national prob-
lem. Against a leviathan economy and govern-
ment, the individual seems to count for less and
less. Thus, our task is to develop a sense of be-
longing and identity with our society, particularly
among all subgroups in the population. Most
importantly of all, we must bring about a commit-
ment to the democratic proeess on the part of those
not already so committed. Civic education, in
short, is urgently compelled to seek a new approach
to Americanization in the decades ahead.

II. WHAT IS NEEDED?

The foregoing underscores the need for a re-
vitalized, functional, and universal renaissance in
education for citizenship in order that all groups
in America might identify with our civic culture.
Clearly, formal education alone cannot accomplish
this, nor can it be delegated as the sole responsi-
bility of any one department or area, within exist-
ing schools. Nor can anyone: merely by reaching
the age of 18 or 21, be considered to have com-
pleted this mission.

Nevertheless, the educational structure must
assume a major portion of the responsibility, and
within this structure, the social studies curriculum
has a preeminent responsibility to develop citizens
capable of coping with the forces and. problems
outlined above.

Some Educational Requisites

Space limitations do not permit a treatment of
even those educational developments known to bs
required for viable citizenship. The following,
however, appear to be major guidelines:

1. Thoroughgoing reorganization of school pro-
grams, particularly in the social studies, is a mini-
mum essential. The educational experiences pro-
vided by the schools must focus upon

The social and cultural effects and implications of
expanding science and technology.

The causes and results of population pressures,
realignment of social classes and castes, and the na-
ture of power.

The processes and problems of production and dis-
tribution, not only of economic goods and services, but
also of cultural products and achievements and of
education itself.

The factors which sustain the democratic process,
Including due process of law, participation in a

two-party system, the inevitability and necessity of
pressure groups in politics, and the means of demo-
cratic decisionmaking.

A fuller understanding of other cultures, the
changed nature of interdependent international rela-
tionships, and increased study of the conflicts and
problems that Inevitably arise when varied cultural
systems are brought into continuing intimate
relationships.

The values and ideals of a free and open society
and the importance of common assumptions and ac-
cepted values for social and personal adjustment.

The development of the intellectual abilities
involved in reflective thinking, problem solving, and
decisionmaking as essential to an informed and re-
sponsible citizenry.

Some schools have already made notable prog-
ress toward implementing these imperatives, but
for a vast majority this is not the case. The tradi-
tional mechanisms for bringing about curricular
change have proved unequal to the magnitude of
the task.

2. The concept of continuing education requires a
general acceptance which at present it does not
have. A much more careful articulation between
schooling and adult education is needed. (See
ch. 3 for a convincing rationale of continu-
ing education as an ongoing and never-ending
process.)

3. The potentialities of individual students need
greater attention. Greatly expanded counseling
services beginning in elementary school, continu-
ing through high school, post-high school and
higher education, and extending into adult educa-
tion, are prime components of revitalized civic
education.
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4. As a highly technological and automated so-
ciety develops, the number of hours when the indi-
vidual is not engaged in his work or profession
will increase and lead, at least temporarily, to en-
forced idleness. While society must continue to
stress the importance of work, new avenues of per-
sonal satisfaction must be provided to encourage
young people and adults to make good use of lei-
sure hours. Educadonal institutions must em-
phasize handicrafts, the fine and practical arts,

individual sports, and various forms of recreation
as avenues of self-development.

5. Finally, the new and largely untried educa-
tional developments suggested above will require
evaluation and measurement if errors are to be
rectified and fruitless efforts redirected. More re-
liable instruments for measuring and appraising
some of the less tangible outcomes of effective civic
education must be developed.

III. SOME MECHANISMS FOR CHANGE

The forces making for change in education for
citizenship are not new, and both professional
educators and laymen have in the past put forward
proposals not unlike those suggested above. Such
proposals have had little national impact on educa-
tional organization and classroom instruction.
From one point of view, the most pressing educa-
tional need is to find mechanisms to expedite
change and close the gap between what needs to be
done and what is being done. In the absence of
clear and guaranteed solutions, our only recourse
is to experiment with promising proposals.

There is a crucial neecl for a national body, com-
posed of eminent social scientists, historians, and
educators specially competent in social studies edu-
cation, to give full-time and continuous study to
the new dimensions of civic education.

Such a body would not have as its mission the
formulation of a standardized and uniform na-
tional curriculum. Indeed, special precautions
would be necessary to insure that its proposals and
recommendations would not be mandatory, either
implicitly or explicitly.

Its task would be to reexamine and clarify the
role of the social sciences in the school curriculum
and develop a structural framework appropriate
to a dynamic society. Its mission would be three-
fold : (1) The development of a rationale for the
selection of content essential to civic education;
(2) scholarly study of the new content developed
in history and the social and behavioral sciences to
determine that subject matter which warrants in-
clusion in the program of studies; and (3) the
study and use of insights furnished by the psychol-
ogy of learning, child development, and other be-
havioral sciences to insure wise grade placement
of content and intelligent mobilization of teaching
methods.

Such a national body must attract the most com-
petent scholars, laymen, and sducators, and should,
perhaps, be nongovernmental to avoid any sug-
gestion of governmental control. If it is consti-

tuted as a Federal agency, it must be protected
against undue influence and insured a high degree
of independence and autonomy. Whether a Fed-
eral agency or an independent national body, it
must exert no legal control over any local or State
educational instrumentality.

To initiate action, an ad hoc conference of
scholars and educators should thoroughly debate
the desirability and feasibility of the proposal
made by Prof. Paul R. Hanna of Stanford Univer-
sity for a national commission for curriculum re-
search and development. In brief, Hanna pro-
poses the establishment of a "permanent national
commission on curriculum, nongovernmental,
widely representative, and continuously at work
on educational goals and balanced curriculum de-
sign," with membership to be drawn from three
segments of our national life: scholars, laymen,
and schoolmen.

Hanna suggests in considerable detail what the
national commission would do, its possible rela-
tionship with other national efforts in curriculum,
the authority it would have, how its members
might be selected, and the anticipated results of
its work.

While the national body proposed here would
not be identical in all respects with the national
commission envisaged by Professor Hanna, his
proposal would provide a concrete point of de-
parture for debate and study.

A network of State or regional centers for the
development of curriculum and instructional ma-
terials, as well a,s for upgrading of inservice
teacher education is an urgent necessity.

The suggested national body could not and
should not be expected to bring about nationwide
reorganization of educational programs. It must
be supplemented by continuous, full-time State
or regional centers which would carry out the
difficult, time-consuming, and specialized task of
translating into programs the ideas, goals, ration-
ale, and selected subject matter developed by the
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national body. The social studies committee
commented :

The overall picture of :he social studies curriculum,
after three decades oe reliance on local curriculum
planning, reveals progress toward a sound program in
some school systems, makeshift adaptations in others.
aml the survival of a curriculum of World War I
vintage in a majority of the schools of the Nation
This result does not sukgest that local curriculum
planning should be discontinued, but rather, that its
proper role should be more clearly identified
Local efforts in planning the social studies curriculum
need the direction of a study at the national levela
study which would bring scattered structural de.
ments into an harmonious unity.

Some preliminary attempts in this direction
have been made under the guidance of the U.S.
Office of Education, but centers established to date
do not entirely serve the same functions envisioned
for those proposed here. Furthermore, thorough
discussion is needed on whether the impetus and
support of these centers should come primarily
from the Federal Government, or if State and local
educational agencies should play the dominant role.
The proposed Interstate Compact on Education
(see ch. 8) could conceivably be a vehicle for the
development of such centers.

This is not the appropriate place for a detailed
blueprint of these centers. But however they are
organized, they must be continuous, associated with

institations of higher education capable of fur-
nishing scholarly resources, staffed by the most

competent classroom teachers available, and gen-
erously supported.

Approaches to curriculum development that
were appropriate in years past are no longer ade-
quate today. The leadership provided by a top-
level national body: combined with the scholarly
resources and special competencies of dedicated
professionals available in the States and locally,
promises a new mechanism to lead to the civic edu-
cation required.

The course of history demands that we take stock
of our educational responsibilities. If we are to
maintain social and political stability, reduce and
eliminate the alienation of some groups from our
body politic, and maintain, in the face of powerful
counterforces, the personal commitment of Ameri-
cans to a free and open society and democratic
processes, it is necessary that new goals and direc-
tions for civic education be chartea.

Somewhat radical shifts in the attitudes and be-
havior of most Americans will be required and
positive action will be dedianded in the form of
new procedures and mechanisms to effectuate
change. In turn, these departures will require
substantial increases in educational expenditures.

Although the cost will be high, the problems
complex and difficult, and the outcome unforesee-
able, it is reasonable to believe that the harvest of
our efforts would be bountiful. The pattern of
cooperation for the development of better civic
education is visible; the architects are available;
the job is feasible. It must be undertaken now.
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Chapter 6. Compensatory Education for Culturally Disadvantaged
Children

I. AN OVERVIEW

Clearly the Nation's children are growing and
living in a world of complex and rapi ly changing
technology and automation within an economic
and social system that demands increasingly
higher levels of general educational and vocational
development. Economic conditions may also dic-
tate that skills be changed throughout the course
of their adult lives, and today's youngster must be
prepared for this if his full talents and abilities
are to be used. Educational attainment, one of
the primary determinants of economic and social
opportunity, status, and productivity, is the
foundation.

Existing educational programs are relatively
well suited to present and future needs of a large
proportion of our school-age population. Per-
haps one-half to two-thirds of th.e youngsters en-
tering kindererten or first grade are able, all
other things being equal, to complete their educa-
tional programs through secondary school. How-
ever, for many additional millions of children,
other things are riot equal from the time they enter
sehool to the time they leaveoften before com-
pleting the high school program. The focus here
is on the latter group who have been variously
labeled as culturally deprived, culturally disad-
vantaged, or educationally disadvantaged.

Within the present educational framework there
are several million youngsters who do not progress
normally in terms of their educational develop-
ment. Perhaps more than one-third who enter
high school do not graduate. A great many of
them are at a distinct disadvantage because of
their home backgrounds, values, goals, and motiva-
tions. In most cases their deficiencies originate
within their homes and environmental back-
grounds, which do not prepare them for the learn-
ing and behavior required in the schools and by
American society in general.

The backgrounds of these educationally disad-
vantaged youngsters are most often characterized
by poverty, typified by large families with unem-
ployed or unskilled parents having minimal levels

of education. Most of these children live in urban
slums, although a sizable number are found in
smaller communities and depressed rural areas.
Most are white. But a considerable number are
members of racial minorities, and for them the
oppression of poverty is aggravated by discrimina-
tion. However, cultural and educational depriva-
tion cannot be equated with race or ethnic mem-
bership.

The relationship among American education,
economic progress, and the educationally disadvan-
taged can be stated most simply by reviewing the
current situation. The United States is "a rapidly
developing, complex, urban, industrial society
which requires that the functioning members of
this society be highly literate, responsive to rapid
changes in every area of life and work, and able
to learn and relearn complex ideas and skills as
minimal conditions for economic security, social
maturity, and independence." 1 However, our ed-
ucational system has not been notably successful
in preparing the educationally disadvantaged
child for such social and economic productivity
and security. From both the economic and hu-
manitarian points of view this is particularly
tragic and deplorable, since many of these prob-
lems are soluble with means at hand.

One approach to the problem is "compensatory
education," or special educational programs for
disadvantaged youngsters which emphasize pre-
vention and "compensation" for the educational
and psychological handicaps resulting from ear-
lier environmental deficiencies. With the object of
providing full educational opportunity, compen-
satory educational programs are designed to give
youngsters the opportunities and experiences nec-
essary for the fullest development of their po-
tential.

President Lyndon B. Johnson stated that "we
must demand that our schools increase not only

B. Bloom, D. Allison, and R. Hess,COmpensaLorst Education
for Cultural Deprivation (New York : Holt, Rinehart & Winston,
Inc., 1965).
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the quantity but the quality of America's educa-
tion." Certainly the evidence is abundant that for
the educationally disadvantaged child "only high
quality education can break the ancient cycle .of
poor schools, poor job preparation, poor pay (or
unemployment), antzl poor people." 2

The Magnitude of the Problem

A brief review of a few historical facts provided
by the U.S. Office of Education will help place the
magnitude of these problems in perspective.

The correlation between cultural deprivation
and poor education and poor economic and social
prod.uctivity cannot be questioned. "Less than
half of U.S. employers will consider hiring a high
school dr- pout. Furthermore, the dropout, if
hired, is the first to be fired, is the lowest paid and
has the least chance for advancement. Itoughly
18 percent of our unskilled workers are now un-
employed-80 percent of those now unemployed

OF TECHNOLOGICAL CHANGE

did not finish high school." Thus, those who do
not complete high school enter a work world which
has fewer and fewer places for them. Despite
these facts we are confronted with an educational
situation in which

Almost a million youngsters will continue todrop out of school each year if present rates
continue ;

At the current rate 1 student out of every 3 in
the fifth grade drops out before finishing high school ;
in the high schools of many of the large urban areas,
as many as 00 percent of the youngsters who enroll
in the 10th grade do not continue through gradua-tion; and

One-third of the 3,700,000 youngsters enrolled in
the Nation's 15 largest school systems need special
education help.

The vast majority of the children cited in these
figures are accurately classified as culturally and
educationally disadvantaged.

II. A SUBCULTURAL BACKGROUND: POVERTY AND DISCRIMINATION

To understand the problems presented by the
disadvantaged youngster one must start with the
fact that he is, almost without exception, the prod-
uct of one of the diverse subcultural groups with-
in our Nation. Ills subcultural environmental
background reflects the fairly distinct ways of life
of a particular socioeconomic, ethnic, religious, or
geographical group within the general population.

These subcultural groups vary widely in the de-
b°Tee to which they prepare children to adjust
successfully to the prevailing cultural patterns
and demands of society at large. The success of
the youngsters in adapting to a dominant cultural
pattern depends in part on the similarity between
that pattern and their own subcultural back-
grouncls. If the differences are great, and they
often are, the youngster is placed at a "disadvan-
tage" in any context which assumes a common or
typical background of experience; e.g., the school.
Success in the schools has traditionally required
a fairly "middle class" orientation in terms of
values and behavior patterns which are alien to
the experiences of many underprivileged children.

The disadvantaged youngster's educational and
cultural handicaps are primarily the result of the

*A. Shostak and W. Gomberg, New Perspectives on Poverty(Englewood Cliffs, NJ.: Prentice-lfall, Inc., 1965).*W. Buckingham, "The Impending Educational Revolution"in L. Evans and G. Arnetein (edit.), Automation and the Chal-lenge to Education: Symposium on the Educational Implicationsof Automation. (The National Education Aseociation, 1962).

disparities, or incongruities, between his subcul-
tural background and the prevailing culture of the
schools and society in general. The main point
is that the causes of their disadmantages are social
and economic in origin. Since these differences
in behavior and motivation in the educational set-
ting result from learning and experience they are
subject to change under the proper conditions.
Modifications can be made through new experi-
ences and learning such as that provided through
special compensatory educational programs.

Common Misconceptions

Before the characteristics of the disadvantaged
child are reviewed, two current and misleachng
stereotypes concerning this youngster and his
family warrant attention. Both stereotypes are
reflected in a recent statement attributed to a na-
tionally prominent political leader: "Most people
who have no skill have no education for the same
reasonlow intelligence or low ambition." In the
case of most disadvantaged children this percep-
tion is grossly false and obstructs recognition of
the need for effective steps to remedy the problem.

It is rather commonly assumed that most dis-
advantaged children have a less-than-average na-
tive intellectual endowment, an inference based on
their obvious difficulty in meeting the demands of
the regular academic program and on the basis of
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low performance on standardized intelligence
tests. While these facts cannot be denied, it can-
not be emphasized too strongly that neither condi-
tion necessarily relates to genetic endowment in
the majority ot cases. The psychological evidence
is overwhelming : not heredity, but environment
has the damaging effect on the child's development
and overall performance. Thus, the same patterns
of behavior, motivations, and values that affect his
academie performance also affect his intelligence
test performance. In both cases the result is a
lowering of the level of functioning to below what
he would be capable of under more favorable con-
ditions of stimulation and incentive. We have
abundant, often dramatic, evidence of improve-
ment in both educational achievement and meas-
ured intelligence when disadvantaged children
have been provided with compensatory educa-
tional programs.

The second common misconception derives from
assumptions concerning the disadvantaged young-
ster's parents and family background which hold
that they have no ambition either for themselves
or their children, and are basically uninterested
in the educational progress and welfare of the
youngsters. For a very small minority this may
be true, but in most families this stereotype is
grossly false and unjust. Robert Weaver has
stated this point very effectively in describing the
homes and :families producing many of our cul-
turally disadvantaged children:

Slums in American cities today house families
which bold a wide range of values and evidence a
wide variety of behavior patterns. Same are house-
holds with female heads and are stable nonethe-
less ; others may be ungrammatical but adhere to
high moral standards ; still others evidence all the
attributes of middle-class behavior and are dedicated
to its values, if not recipients of its rewards. All
three groups have ambition and talent, but fight an
uphill battle in maintaining respeciAbility and
achievement for themselves and their children. .

While the environments, experiences, and child-
rearing practices characteristic of the homes of
disadvantaged children are recognized to be detri-
mental to the child's overall development and edu-
cational attainment, this is definitely not a result
of the parents' willful neglect or lack of interest in
most cases. In fact, quite the opposite is true.
The parents of disadvantaged children harbor
hopes and aspirations for the happiness and pros-
perity of their children common to parents of all
socioeconomic strata. However, in helping their
youngsters to grow and develop they lack the eco-
nomic and social resources, the knowledge and

Robert Weaver, "Human Values and Urban Life," Proceedings
of the Academy of Political Science, May 1960, pp. 38-84.
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guidance, available to parents in more privileged
circumstances.

The strong interest of parents of disadvantaged
children in the educational progress of their chil-
dren has been documented many times. Sears,
Maccoby, and Levin compared the attitudes and
child-rearing practices of parents of middle and
lower socioeconomic status.° They found that
the lower income parents were actually more in-
terested and concerned that their children do well
in elementary school than were the middle-class
parents. As the investigators pointed out, this
finding may in part reflect the fact that the de-
prived youngsters were.doing less well education-
ally than the more privileged youngsters and were
therefore causing more concern. Nevertheless, the
lower income parents were not "uninterested" in
the childrens' progress.

Riessman found that parents of disadvantaged
children place a great cleal of importance on the
education of their children.°

Interviewees were asked the question, "What do you
miss most in life that you would like your children
to have?" Over 50 percent of the white lower socio-
economic group (and 70 percent of the Negro group)
said "education." Even more significant is the fact
that the respondents supplied the word "education";
they did not select from a list of possible choices pro-
vided by the interviewer. This would seem to mean
that education, at some level, not only is important
to this group, but is also in the forefront of their
minds.

The hopes of these parents are necessarily tem.-
.pered by economic reality. In countless cases the
parents' resources are exhausted hi providing mini-
mal, often substandard, food, clothing, and shelter
for their families.

The stereotyped conception of the parent of the
disadvantaged child as being basically uninterested
in the child's welfare imposes strangling limits on
our programs to aid these children and their fami-
lies. This denigrating view can result in an un-
willingness to work with parents in improving
the young;ster's environment and stimulating his
full development. Yet, without this active in-
volvement of the parents, the changes one can hope
for in the child are seriously curtailed from a long-
term point of view.

Again the research evidence and experience of a
great many investigators contradicts popular
opinion. The parents of disadvantaged children
when approached in a nonjudgmental and non-
threatening manner, can show surprisingly rapid
improvements in their child-rearing practices.

R. S card E. Maccoby, and H. Levin, Patterns of Child Rear-
ing, (Evanston. ill.: Row, Peterson and Co., 1957).

P. Riessman, The Culturally Deprived Child (New York :
Harper & Row Co., 1962).
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III. THE CHARACTERISTICS OF THE DISADVANTAGED CHILD:
A COMPOSITE PICTURE

I3efore moving to a more detailed description of
the disadvantaged youngster a word of caution is
necessary. Despite our emphasis on differences,
the underprivileged youngster is obviously more
like than unlike other children in all basic drives
that, direct human behavior. He is motivated by
the same needs for love and affection, respect and
approval, belonging and achievement as the
youngster from more privileged circumstances.
However, he has necessarilyas a result of his
experiencelearned to satisfy these needs in dif-
ferent ways. Further, any attempt to present a
composite or an "average" must obscure many of
the differences between the individuals involved.In reality the range of individual differences
within the group of disadvantaged youngsters is
as wide as that found in any other group of
children.

Health and Physical Status

The facts of the health and physical status of
disadvantaged children are cleiu. When com-pared with children from more favorable economic
and social backgrounds, underprivileg,ed children
show a higher incidence of health problems closely
associated with both the conditions under which
they live and a lack of adequate medical care. For
example, they have been found to have higher per-
centages of sensory defects, such as impaired hear-
ing and vision. Many of these defects, which couldbe corrected with medical attention, go undetected
or untreated. The possible effects of such condi-
tions on the youngsters' educational performanceare obvious.

Numerous other health problems which besetthe disadvantaged group vary from those related
to poor diets, varying degrees of malnutrition anda lack of adequate rest and exercise, to the high
incidence of parasitic infections and diseases sup-ported by unsanitary and overcrowded living
conditions.

These health problems can affect the child's
school performance in countless ways. Cerezinlythe youngster who is ill fed, ill clothed, or lackingin normal strength and vitality cannot be expectedto direct his energies and attention to the prob-lems of learhing in the classroom. The attractionsoffered by the prospects of learning how to reador how to operate an electric drill are slight indeedfor the child or adolescent who devotes much ofhis energy to anticipating lunch because he hashad no nreakfast, or who has very little energyleft to spend after a restless night in a bed
crammed with three or four brothers and sisters.

It must be noted that providing for the health
needs of disadvantaged children does not at all in-
sure that they will improve their levels of educa-
tional performance. It simply represents anotherforward step taken to make the child "available"
for teaching and learning.

Home Environment

The aspects of the child's home environment, orparticular concern for our purposes are related to
(a) the relationship between the youngster and his
parents, and (b) the quality and quantity of ex-
periences and stimulation that influence his later
development. In most cases disadvantaged chil-
dren spend less time in activities with their par-
ents or other adults than do middle-class children.
Thus, a great deal less attention is devoted bythe
parents to explanation and encouraging learning,
or to providing experiences which will help the
youngster develop a wide range of interests and
expand his vocabulary and language abilities.
Again this situation is not usually a function of
the parents' lack of interest ; rather it is a result
of lack of knowledge, skills, or the means to suppl7
the child with the stimulation that will prepare
him for success in school.

For instance, one frequently finds that the
child's physical or geographical environment has
been quite seriously limited in that he rarely
travels beyond his home and immediate neighbor-
hood. This not only restricts his stimulation but it
further limits his social experience. The entire
situation may reflect the basic social isolation of
his family in the community and the fact that
unless they happen to have relatives nearby, their
social contacts are provided largely by other mem-
bers of the immediate family. The result is a
youngster who is very poorly prepared to cope
with experiences and situations outside the con-
fines of his home such as the school experience.

Other characteristics of the home could be cited
such as the lack of toys, books, etc., which helpthe
child to learn and develop an interest in learning.
The overcrowded and noisy conditions which are
common are not only unpleasant but may actually
lead the child to develop an ability to "shut out"
the people and events around hima skill dia-
metrically opposed to the kind of "attention span"
needed for success in the school setting where he is
potentially in a position to learn from the teacher,
the other children, and the activities surrounding
him.

In view of these conditions the importance of
the preschool years to the child's development can-
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not bo overemphasized. If intervention is to attain
maximum results, it must begin during these
formative preschool years. The objective of
eliminatinbo. the disparity between the dis-
advantaged child's experiences and the demands of
school and society is attained better by the preven-
t ion of problems during the formative years before
they have become fully established than by a first
ai(1 program after a crisis has occurred in later
childhood and adolescence.

Intelligence, Learning Ability, and Language

rie measured intelligence of disadvantaged
chiktren has been found, on the average, to be
lower than that of youngsters irom more adequate
environments. However, it is clear that this is
partly attributable to the negative effects of the
c hild's experience on his intellectual development.
The intellectual levels of deprived children vary
greatly with the type of environment provided for
them. The evidence supporting this fact is con-
clusive and often dramatic. Again the crucial im-
portance of the preschool period in relation to the
development of intelligence is underscored.

Many studies could be cited. For instance,
Bloom compared the long-term effects of living in
a "culturally abundant" environment to living in a4:culturally deprived" environment and concluded
that the difference could amount to an average of
2,0 IQ points over a period of years.7 Insofar as
the timing of this effect is concerned, Bloom sug-
gests that the child's environment from birth to 4
years can result in a difference of approximately
10 IQ points; from 4 to 8 years, 6 IQ points; and
8 to 17 years, 4 IQ points.

Other studies have yielded similar evidence
showing that the kvels of measured intelligence of
disadvantaged children can be changed. In gen-
eral, they also support the conclusion that inter-
vention at the preschool level results in greater
change than intervention at some later point in the
child's development.

There is a particularly close relationship be-
tween the youngster's intellectual abilities, aca-
demic performance, and his level of language
development. The importance of language devel-
opment lies in the fact that language forms much
of the basis for thought and communication, and
is obviously central to most of the learning tasks
presented in the school setting. Research findings
pointing to the deficiencies of educationally dis-
advantaged children with respect to language and
speech development aid in understanding why
these youngsters perform at a lower level on any
task demanding language ability, whether the task
is an intelligence test or a reading lesson.

B. Bloom. Stability and Change in Human Characteristic's
New York : Wiley Ind Sone, 1964).
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Language and speech are certainly the learned

products of experience. Tho depressed level ofdevelopment of disadvantaged children is a directresult of their deprived and nonstimulating back-grounds. In their homes language use is limited,and when verbal communications are used they are
more likely to be ungrammatical, restricted in con-tent, and brief. The result is that the child isdefinitely handicapped in educational develop-ment, not only because of his own deficiencies incommunication, but also because he is, to a degree,unfamiliar with the language and speech used byothers, such as his teachers. Restriction in stim-ulation and experience combine with these de-ficiencies in language to depress the child's intellectual and educational development.

Attitudes and Motivation

The motivational patterns of disadvantagedchildren are frequently not conducive to achieve-ment and adjustment as defined in the schools andby society in general. Research in this area high-lighting many of the differences between the moti-vational systems of these children and those ofchildren from more fortunate circurestances hasunderscored the fact that these differences are aresult of learning and experience. The following
brief review -will show that many of the attitudes
and motives of disadvantaged children place themin a particularly difficult and vulnerable positionwhen they enter the school setting.

Success in school demands persistence, continued
patience, and confidence in the promise that at-tendance and learning will be rewarded at somefuture time by better opportunity, greate. income,etc. This is particularly true at the high school
and college level when attendance is no longer le-
gally required and the adolescent is surrounded
by many activities and attractions other than those
offered by the school.

Such persistence and patience is based upon the
child's confidence in the future. Bat the typical
disadvantaged child has very little cause for con-
fidence in the security or predictability of the fu-
ture. Instead, he has learned that the supply of
almost anything is limited today and perhaps even
more doubtful tomorrow. It is better to satisfy
his needs and impulses now, to "grab while the
grabbing is good." 1 he concepts of working hard
today for tomorrow's rewards, of saving and being
patient, have received very little reinforcement in
the experiences of the disadvantaged child. This
orientation toward the immediate and the concrete
is common among disadvantaged children and
handicaps them in the school setting.

McCandless has pointed out other ways in which
the experiences of underprivileged children place
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them in conflict with the expectations of the
school:1

The lower-elass child has little reason to believe that
hard work and self-discipline result in success. Mid-
dle-class fathers do not put in 8 hours of brutal la-
bor swinging a plck. Such labor is hard; it is done
in the heat and the cold; it is dirty ; and it obtains
relatively few ^1). tbe worla's goods. Nor is the un-
skilled and uneducated father likely to win conspicu-
ous advancement by his diligence. He remains a day
laborersecure, indeed, from being fired as long as
times are good ; but at the mercy of hip rs, the times,
and the weather. He does not get Pl r lie has to
look forward to is more of the scs 'Lc! Telative-
ly well-edncated and weil-era.:.
father, on the other hand, can, gist' .0y breaks at
all, demonstrate clearly to his child che advantages
of diligence, night work, thinking about the job over
the weekend, and so on. He gets a raise; he achieves
a promotion ; his self-esteem and his family's economic
well-being are enhanced.

In these, and in many other ways, the deprived
youngster enters school equipped by his experience
with a set oi motives and values which place him
at a distinct psychological disadvantage in the edu-
cational setting where the expectations are clear-
ly different from his own.

Educational Attainment

The disadvantaged child enters school inade-
quately prepared in experience, language develop-
ment, nietivations, and attitudes. It is not sur-
prising that his progress is characterized by pro-
gressively greater underachievement as he moves
through the grades and falls further and further
behind other youngsters. We have evidence indi-
cating that by the time disadvantaged youngsters
reach the eighth grade, of te.: after having been
retained in the earlier grades, they are 2 to 3
years behind in almost all basic subject areas.
The statistics cited earlier in this paper indicate
that the consequence of this educational retarda-
tion and failure is often dropping out of school,
which leads to further constriction of opportunity
in the vocational and economic area.

The common patterns of failure and under-
achievement among disadvantaged children reflect
not only the characteristics of the children but the
inadequacies of the schools in providing for these
youngsters. The implementation of compensa-
tory educational programs to meet these problems
will require some extensive changes in our Ameri-
can educational system.

IV. CURRENT STATUS OF COMPENSATORY EDUCATION

WAhin the past few years a number of com-
pensatory educational programs have been devel-
oped on an experimental basis. Research and
demonstration projects are being attempted at the
preschool, elementary, junior high, high school,
and college levels. The preliminary results from
many of these programs are encouraOng in that
the experiences and curriculums provided for the
youngsters appear to be able to compensate for
some of their environmental deficits. Many of
these projects are reporting marked increases in
measured intelligence, social adjustment, and edu-
cational attainment.

The results from programs at the preschool and
elementary age levels are particularly. promising.
It is hoped that early intervention will make a sig-
nificant difference in the youngster's educational
performance throughout the course of his school
career. Data on the subsequent effects, e.g., the
permanency of benefits from early intervention,
are not yet available since most of these projects
have been in operation only a short time.

The results of programs provided for junior
high and high school age youngsters are also en-
couraging. However, as we might expect, more
intensive efforts must be made in the case of older

11B. McCandkes, Children and Adolescent, New York : Holt,Rinehart and Winston, lac., 1951).

youngsters and adolescents because of their cumu-
lative deficits and educational failures.

The wide diversity among the programs cur-
rently in operation precludes a detailed summary
of these activities. Diversity prevails in every as-
pect of these projectsthey may be sponsored by
the cemmunity schools, a local welfare agency, a
local service club, or a State or national welfare
agency ; the staffing practices are highly variable
both with regard to training and competence and
the disciplines represented, e.g., teachers, psycholo-
gists, social workers,nurses, and so on ; the teacher-
child ratio ranges from 1 or 2 teachers for 30 chil-
dren, to 6 or 8 teachers for over 200 youngsters.

A recent survey of existing preschool compensa-
tory educational programs revealed that projects
were in operation at this level in approximately
70 cities, This number does not include those
programs associated with Project Head Start.
Most of these programs are of very recent origin,
having been started in the past 1 or 2 years.

More than 100 community school systems have
developed, or are now developing, compensatory
educational programs at the elementary and sec-
ondary school levels. Some of these have only
limited programs affecting a small number of

Robert Hess, Inventory of Compensatory Education Programs,
(University of Chicago, achool ot Education, Mimeo., 1986).
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children, while many of the larger urban systems
have extensive programs for thousands of young-
sters. California and Now York are planning
programs of compensatory education on a state-
wide basis through the cooperation of State and
local school officials.

Several urban piograms deserve special mention.
The Higher Horizons program in New York City
has attracted a great deal of attention since it
started in 1956. This project has demonstrated
that children from deprived backgrounds can suc-
cessfully adapt and learn in a school setting
appropriately modified to meet their needs. Im-
proved educational attainment and social adjust-
ment., increases in measured intelligence, and a de-
creased dropout rate aro evidence of the success
of the Higher Horizons project.

Programs similar to the Higher Horizons proj-
ect have been developed in a number of major U.S.
cities. In particular, the "Great Cities Improve-
ment Project," sponsored in large part by the Ford
Foundation, has resulted in the 4ievelopment of
compensatory programs in Baltimore, Buffalo,
Boston, Chicago, Cleveland, Detroit, Los Angeles,
Milwaukee, Philadelphia, Pittsburgh, San Fran-
cisco, St. Louis, and Washington.

The programs have used a variety of approaches
to the youngsters involved. As yet, only limited
data. on the effectiveness of the various practices
are available. Among these practices are: Nurs-
ery school and preschool programs; special tutor-
ing and remedial programs after school and during
the summer ; vocational training and work-study
programs; special programs directly oriented to-
ward the potential dropout population; modified
curriculums, programed instruction, team teach-
ing, special instrutional materials, and textbooks;
increased use of special counseling, psychological
and health services ; programs intended to enlist
the involvement of parents and of community
agencies; and special institutes and training pro-
mrams for ehool personnel.e,

One must gruard against the impression that these
model and demonstration programs, limited as
they are to relatively few urban areas, have made
a sizable contribution toward solving the problems
of the population of disadvantaged youngsters.
This is far from being the case. The existing com-
munity school programs are serving only a very
small proportion of the youngsters in. need of com-
pensatory services. Further, developments in the
field have been almost entirely confined to large
urban slum areas, while very slig,ht attention has
been paid to the needs of underprivileged children
in smaller cities and in rural areas.

Data collected by the Yeshiva University In-
formation Retrieval Center on the Disadvantaged
indicates that over 200 colleges and universities
are attempting to develop compensatory educa-
tional programs.10 Th,,se programs vary widely
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in the scope and number of students involved.
Most aro still in the embryonic stage of develop-
ment. The practices may involve modified ad-
mission criteria and special financial aid measures;
special recruiting measures oriented toward the
disadvantaged student; special tutoring, remedial
and guidance programs during the regular aca-
demic year and the summer; modifications of the
normal curriculum giving careful consideration to
such things as course sequencing ; longer periods
for the completion of degree requirements; and no-
credit courses related to study skills, reading abil-
ity, etc. The prospects offered by such college
projects are very promising.

Certainly the largest and best publicized effort
in compensatory education has been the Head Start
Program, conducted during the summer of 1965
as a facet of the antipoverty program. This
project, administered by the Office of Economic
Opportunity, was designed to help prepare disad-
vantaged youngsters for entry into kindergarten
and was so successful that it has been put on a
year-round basis. The Federal Govermnent paid
90 percent of the cost of the program and presum-
ably will continue to do so. While it is too early
to assess the effectiveness of the program on the
lives and educational development of the young-
sters who participated in Head Start, the project
has received the enthusiastic support of most all
concerned.

Within the last 3 to 4 years the Federal Govern-
ment has given greatly increased support to health,
education, and welfare programs which have had
a visible effect on the status of disadvantaged and.
other handicapped children. The following legis-
lative acts give evidence of the depth of Federal
concern :

P.L. 88-156 Maternal and Child
Retardation Plannin,
of 1963.

P.L. 88-210

P.L. 88-214

P.L. 88-452

P.L. 89-10

Mental
ents of

Mental Health Facilities and Commu-
nity Mental Health Construction Act f
19e)3.

Vocational Education Act of 1963.

Manpower Development and Training
Amendments of 1963.

Economic Opportunity Act of 1964.

Elementary and Secondary Education
Act of 1965.

Social Security Amendments of 1965:
Title II, rart 1.

Mental Retardation r airles and Com-
munity Mental Realty Centers Con-
struction Act Amendmmts of 1965.

lo The Education of Socially
Youth: 4. Brief Introduction and
him University, Graduate School

Disadvantaged Children and
Bibliography (New York: Ye,
of Education, 1985) (Mimeo.)
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V. SUMMARY AND RECOMMENDATIONS

Millions of children are fighting a losing battle
to grow and learn under handicaps that could be
prevented. This longstanding and totally deplor-
able situation surely cannot be allowed to continue.
If any significant change is to occur, it must in-
volve the efforts of ail ot the health, education, and
welfare agencies and institutions that have re-
sponsibilities for disadvantaged children. The
role of the school is crucial.

It is obvious that our schools and the American
educational system must re3va1uate current poli-
cies and practices in the case of the disadvantaged.
With relatively few exceptions, the -lhools are not
meeting the needs of these youngsters. By failing
to do so, they are also failing to meet the economic
and social needs of the Nation.

There are many reasons for this deficiency in our
educational system. The most important of all
relates to the lack of investment in, and support
for, the schools and school personnel as they at-
tempt to cope with the problems of the disadvan-
taged. Providing for these youngsters is expen-
sive in time, effort, and money. This support
involves more than providing a day-to-day educa-
tional program- -if this were all that was required,
the problem would be considerably less difficult.
However, beyond the measures designed to meet
today's crisis, we must be ss Ming to support amas-
sive attack through research and special training
programs to prepare teachers, administrators,
psychologists, counselors, social workers, health
personnel., and others to work with the disadvan-
taged. The need for human talent and ability is
as great as the need for more adequate financial
resources.

1. Every step must be taken to insure that the
child's physical needs for adequate food, cloth-
ing, and medical care are met.

Provisions guaranteeing that each youngster is
provided with these minimum essentials for
healthy physical development must be arranged
before his educational and psychological develop-
ment. can be considered. If such minimal needs
cannot be met by the home, then the school and
community agencies must assume the responsi.
bility.

2. Scl ools must exte 4 the lower age limits of
their programs down/ward ist order to provide
preschools for disadvantaged children on a
year-rownd basis.

Ideally, preschool programs should be made
available to underprivileged children at the age of
3 years. The experiences and curriculum pro-

vided at the preschool level must be carefully fo-
cused to counteract the negative effects of earlier
experiences and to prevent future difficulties.

3. C ompensatory programs must not be limited to
the preschool and elementary levels but nwst be
implemented at the junior high, high school,
and college levels.

Planning for youngsters of different age levels
must insure the continuity of high quality pro-
grams from one grade to the next. The one-shot
"crash" programs with little provision for sys-
tematic follow-through are of questionable value
from a long-term point of view.

4. While a judicious balance between general edu-
cation and vocational training must be main-
tained, the disadvantaged adolescent who is not
college-bound should be allowed to begin a pro-
gram of vocational training as early as the jun-
ior high school level.

Guidance and vocational education programs
must begin earlier. Currently, many disadvan-
taged youngsters drop out before such programs
are made available to them. For the student who
is not preparing; for college study, the vocational
and economic advantages of remaining in school
must be concretely demonstrated early in his school
career. The counsel and cooperation of the indus-
trial and labor community are essential in order to
insure success and continuity in the gradual transi-
tion from basic training in the school to placement
on the job.

5. Compensatory programs which are primarily
focused on the youngster's educational and psy-
chological development should be centered in
the schools.

The school has been, and will r2main, the only
affency within the community, which has sufficient
lobng-term contact with all children necessary to
exert a significant and lasting effect on their lives.
While this recommendation appears obvious, it is
particularly important in view of some recent sug-
gestions which would place the control of com-
pensatory educational programs in the hands of
community and State agencies other than the
schools. This would be a serious error. While ef-
fective programs demand maximum interagency
cooperation, the responsibility for tax-supporteil
educational programs must remain the responsibil-
ity of the community school system if essential con-
tinuity in objectives and practice is to be main-
tained.



EDUCATION: STATUS AND PROSPECT

6. High priority must be given to developing ar-
rangements for interagency participation and
cooperation in providing compensatory pro-
grams.

A serious problem that must be solved in devel-
oping a comprehensive program relates to the need
for coordinating the services offered to the child
and his family by various community agencies.
Lack of continuity, communications, and follow-
through are often seen in. the form a overlapping
and needless duplicating of services by various
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agencies. In even more common and serious
problem occurs when residence, schools, and other
circumstances are changed and services provided
previously are not continued because appropriate
referrals and information do not follow the child
from place to place.

'Lie development of information centers to col-
lect and disseminate information to appropriate
agencies concerned with the youngster's case
should be given detailed consideration. A model
for this effort is provided by the University of
Iowa Educational Liformation Center.



Chapter 7. The Psychology of Learning and a Science of Education

Attempts to develop a body of knowledge about
learning that can contribute to a science of educa.-
tion luive tended to follow one of two general
approaches. The most widely used approach in
education has been the methods study which is
concerned with determining the effectiveness of a
given method of instruction or the relative effec-
tiveness of two or more methods. The second
might be called the behavioral scienue approach.
Instead of testing specific methods, the object of
research is to determine general principles of be-
havior which have wide applicability in many
educational settings. Each approach has its own
peculiar strengths and weaknesses.

Research in methodology did not get much of a
start until the late 1800's. Although it was not
the first, the work of Joseph Rice might be cited as
an example of early attempts to develop a science
of teaching based on meth.ods research. Rice ex-

.

pressed his views of educational methodology in
these words: "We have opinions innumerable, but
no facts at hand in support of our opinions. Edu-
cators are divided into creeds; and while the
members of the same creed aie frequently in har-
mony with one another and sometimes form a
mutual admiration society, there are few points
on which the different creeds themselves agree."
(Rice,1913, p. 1.)

A man of action as well as words, Rice set out on
an ambitious program of research to replace
opinions with facts. The results of his research
were published over a period of years in The
Forum and in a book &lei Scientifw Management
in Education, which was a collection of articles
that had appeared in. The Forum. This book con-
tains chapters with titles such as: "Success and
Failure in Arithmetic:" "A Test in Arithmetic:"
"Futility of the Spelling Guide," "A New Basis
in Supervision," and "The Results of a Test in
Language."

Although Rice had little direct impact on edu-
cational practice, he did pioneer a type of re-
search that has added considerably to the litera-
ture of education. Although this methods research
has not revolutionized education at any time, it
has had a consistent positive systematic effect.

The primary advantage of carefully done
methods study is that it can provide some immedi-
ate guidelines to practice, and for that reason is
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absolutely essential at this stage in the develop-
ment of education. It does, however, have some
very serious limitations.

The most serious of these is the degree to which
the results of methods studies can be applied gen-
erally to students other than those directly in-
volved in the research. The primary purpose of
research is not only to determine the effect of the
conditions imposed on the students involved in
the research but to be able to make generalizations
which are valid to other students as well. A num-
ber of conditions frequently prevail in methods
research which make such generalizations ex-
tremely hazardous. Suppose, for instance, a cer-
tain study shows that students taught by televi-
sion did as well on a certain unit of instruction as
did those taught by their regular teacher. To
what degree can these results be generalized to
other students, other teachers, and other units of
instruction ? Generalization to other units ol n-
struction should obviously be done with extreme
care. Because a certain method works with one
type of material in no way proves it will work
with another. The same limitation applies to
generalization to other students and teachers; i.e.,
the results can be generalized only to other stu-
dents and teachers similar to those in the experi-
ment. If the students and teachers were not
carefully selected it might be impossible to iden-
tify any group to which such generalization can
be made.

These limitations are directly related to another.
Since a methods study is designed to determine the
effectiveness of a given method or compare the
effectiveness of two or more methods, the results
obtained are specific to the particular methods
and students involved in the research. Tlus, any
shift in methodology or students requireb a repeti-
tion of the research. The millions of dollars and
thousands of man-hours spent in research on uses
of television in education provide little or no evi-
dence that can be used in evaluating computer-
assisted instruction. The same ground covered by
the research on television must be covered again
by research on computer-assisted instruction and
on any new technique that may follow CAI. It is
safe to assume that except for the refinements in
research and statistical design that have been
made in the past 50 years, little in previous meth-
ods research is likely to be useful in making the
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decisions that must be made about the possible
usefulness of technology and automation in edu-
cation. Each such use must be tested indiviaually.

In addition, the nature of methods research is
such that valid results can often be obtained only
by relatively wide-scale and long-term use of the
methodology or methodologies being considered.
The, effectiveness of educational television cannot
be inferred from its use in a few classrooms for a
few weeks. Use of the method is required with
many classrooms over long periods of time. The
cost of such research can be staggering and the
resuia so difficult to assess as to be almost useless.

Frequently little more than guess is involved in
setting up a given methodology. .The guess may
be calculated, based on sonic previous experience,
but it is very much guess nevertheless. All re-
search obviously involves some measure of uncer-
taintyif there were no uncertainty about the
possible results there would be no ...eed to do the
research. Methods research frequently, however,
has a degree of uncertainty that is out of all pro-
portion to the time, effort, and money involved in
carrying it out. Creativity and intuition are fine
qualities for researchers to have, but a realistic
distinction must be made between creativity guided
by khowledge and "harebrained schemes" based or.
guesswork.

This is not meant to suggest that methods re-
search has no place in the development of a science
of education. Such research can, when thought-
fully conceived and carefully planned, make a &fi-
nite contribution. Such development and plan-
ning cannot remove some of the previously cited
disadvantages, but can result in advantages that
will outweigh them.

Desperately needed are trained researchers in-
terested in instructional methodology and teachers
interested in research methodology. It will take
both to bring methods research to a point where it
will have a very real impact on educational prac-
tice. To develop the researchers will repire an
extensive traineeship program which involves
both formal instruction in statistical and research
methodology and experience working with prac-
ticing researchers. The few courses typically in-
cluded in present graduate curriculums will prob-
ably not induce individuals to become active in
research after graduation; students must become
involved in and committed to research during their
training period.

The possibility of training teachers in research,
design has been very largely overlooked as a pos-
sibility for improving method research. Experi-
ence with the North Central Association's attempts
to familiarize school personnel with research meth-
odology through short-term workshops has con-
vinced the author that school personnel are both
willing and able to profit from such experience.
In addition to tha specific skills the participants in
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these workshops acquired, marked changes were
also shown in their attitudes toward the useful-
ness of research as a guide to the classroom teach-
ers. Many teachers would not profit from such
instruction. But there are many more who
would, and through their combined, efforts they
could exercise a considerable influence on e,duca-
tion. It, would certainly be-, worth the fmancial
investment to give them the chance.

A second type of research that can make a con-
tribution to the development of a science of educa-
tion has as its objective nG6 the comparison or
evaluation of specific methods, but the formula-
tion of principles which play a role in learning
regardless of the specific method involved. This
is frequently referred to as behavioral science re-
search. Such research may involve elementary
school children, college sophomores, chimpanzees,
pigeons, or white rats. It may involve a buzzer,
paired-Ajectives, or an extremely complex prob-
lem-solving task. The key consideration is neither
the subjects nor the learning material, but rather
the principle being investigated. The starting
point of such research is not the given group of
subjects or set of material used in the methods
study, but rather a hypothesis based on an estab-
lished body of knowledge. The hypothesis deter-
mines the nature of the subjects and the material,
rather than vice vezsa.

Among the first to suggest that such scientific
knowledge could contribute to education was the
German philosopher, Johann Herbart. Teaching
methodology had, up to the time of Herbart, gone
through a number of phases from the highly de-
veloped rhetorical teaching methods of the
Sophists through Socratic dialectic to Scholasti-
cism. But these changes had come about, not as a
function of an expanding knowledge of the learner
or of the learning process, but as a function of
shifting philosophies. Although Herbart's views
on educational methodology had as little basis in
behavioral research as those of his predecessors,
he recognized the need for such research and did
develop a teaching method based more directly on
logic and the psychology available at that time
than had any previous writers in education. His
five steps in the instructional process (prepara-
tion, presentation, association, systemization, and
application) actually comprised a theory of in-
struction, which had as its goal the development of
idea clusters that constituted the apperception
mass.

Another of the early proponents of the useful-
ness of behavioral science research to education was
E. L. Thorndike. Thorndika made his views on
education very explicit when he wrote: "It is the
vice or the misfortune of thinkers about education
to have chosen the methods of philosophy or of
popular thought instead of science." (Thorndike,
1903, p. 164.) The science of education thab
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Thorndiko envisaged rested very solidly on direct
observation, experimentation and inductive rea-
soning. He wrote : "A true educational science
must bo inductive, must be made up from the study
of the particular facts in answer to thousands of
different questions." (Thorndilec, 1903, p. 164.)

Thorndike had considerable influence on educa-
tion during the first. three decades of this century,
and under his guidance it appeared that a science
of behavior might come to be an important force
in the development of educational technology.
His influence was, however, very largely that of
one man. Despite the success he enjoyed at Co-
lumbia, few other universities established labora-
tories and encouraged Thorndike's kind of re-
search. The behavioral science approach did not
"catch on" with the rank and file of educators. By
the late 1920's the psychology accepted by educa-
tors was not behavioral psychology, but phenome-
nological psychology. The reason is not bard to
find: Gestalt psychology was more consistent with
the views of Dewey arid the precepts on progres-
sive education than was connectionism.

Gestalt psychology began more as a psychology
of perception than as a psychology of learning
attempts to make it a psychology of learning have
not been notably successful. Its merit was an
emphasis on an active, seeking learner, which fit
well with Dewey's view that central psychological
events are not connections between stimuli and
responses but "mediated experiences." Unfortu-
nately it also had a set of concepts which, being
more descriptive than explanatory, precluded the
possibility of developing a set of principles likely
to be useful in manipulating behavior. Despite
this fatal shortcoming, Gestalt won the day. To
quote McDonald, "Behaviorism went down with
Thorndike. The distinctions among the behav-
iorists were too subtle. In any case, Thorndike
and the behaviorists were all cut from the same
mechanistic, atomistic cloth. They were all
laboratory psychologists. By the time that behav-
iorists turned to larger social problems, the cause
was lost." (McDonald, 1964. pp. 20-21.)

Educational psychology, which had shown such
promise as a source of educational practice, lost
much of that promise when Thorndike's influence
Waned. A prime reason for this was that the
shift of the "accepted" theory of learning from
connectionism to Gestalt involved a move from a
view of learning that was very researchable to one
that was not. The basic question in research in
educational psychology is : "How can the teacher
best manipulate the learning situation to make
learning maximally effective ?" Gestalt psychol-
ogy gives little guidance to research relative to
that question.

Connectionism and the behavioral science view
of learning were no longer forces in education
after the 1920's, but they flourished in psychology.

As a result, the period from 1930 to the present has
been one of little contact between the science of
learning and education.

Although the ultimate objective of behavioral
science research is to develop a systematic body
of knowledge that yields general principles, there
are many ways this can be done awl many types of
laws which may be derived. As it happened, the
methods chosen and the type of laws sought by
many involved in psychological research were not
those likely to leaoi to results that would be im-
mediately useful for purposes of application to
practical problems. Conversely, those who chose
an orientation tha.. seemed to be geared to possible
practical applications have not had much success
developing laws that can be called n..uch more than
categorized common-sense."
The problem presented by such a state of affairs

is that the principles which emerge frequently are
only useful in making predictions about behavior
in very simple learning situations. Those princi-
ples which have wider applicability tend not to
yield very precise predictions. For this reason
many educators seem convinced that there is no
very useful scienee of learning, and not a few of
them are convinced there never can be. There is
almost as wide a range of opinion among psychol-
ogists as among educators, with many taking the
position that the science of learning may be able
to make a contribution to education, but that this
is a hope of the future, not a reality of the present.
Others, notably B. F. Skinner, see the possibility
of making immediate application of the science of
learning to education and have had some success
in doing so.

A major problem associated with the applica-
tion of principles of learning to educational prac-
tice are the boundary conditions of such research;
that is, the problem of applying principles which
have been developed with certain organisms under
certain conditions to other organisms under other
conditions. -A law based on observation of a rat
in a T-maze obviously cannot be assumed to be
immediately generalizable to a student in the fifth
tgrade. The learnincr situation in the latter case
involves a much more complex organism and Simi-
larly a much more complex learning situation.
This is nct, to say that the principle is not operat-
ing in the classroom, but, because of altered bound-
ary conditions, it cannot be assumed to be operat-
ing in the same fashion.

Despite this obvious difference, such direct ap-
plications are sometimes attempted. One of two
things happens. When it does not "work" tl..
person who tried to make it work becomes con-
vinced the behavioral science approach to prob-
lems of classroom learning is unfruitful. Or he
attempts to restrict the objectives to make them
conform to those that can be met under the bound-
ary conditions under which the principle was de-
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veloped. The first outcome is analogous to deny-
ing the usefulness of F= f (M A) because knowl-
edge of that ono law does not enable one to build
a supersonic jet. The second is allowing the tail
to wag the dog. Principles of learning should in-
fluence not the objectives of instruction but only
the methods used to reach these objectives.

A complete list of the general principles tha:t
have emerged from behavioral science research is
not possible at this point, but a discussion of some
of those with widest applicability in education
would probably be valuable. For purposes of or-
ounizat ion, these will be discussed under four head-
ings : Developmental factors, individual differ-
ences, motivation, and learning.

Developmental Factors

1. Human behavior results from a complex inter-
action of maturation and learning. There has in
the past been considerable discussion of the rela-
tive importance of these factors in determining
human behavior, and this has resulted, on the
whole, in the generation of much heat and little
light. For purposes of education it must be recog-
nized that maturation places certain limits on what
students can learn, but that these limits are very
_broad. It should also be remembered that what
cannot be learned by students of a given maturity
when method A is used might be learned if method
B were used. Thus, statements about the level of
ig maturity" required to learn certain things must
be interpreted carefully. It also means that care
must be exercised when statements are made about
the limits age places on ability to learn.

2. Human behavior, because it is so dependent
on learning, is tremendously variable. This is
significant because it is almost impossible to know
exactly how au individual will respond to a given
situation since there is no way to know exactly
what experiences he brings with him. Even such
a seemingly simple word. as "dog" will elicit a
wide variety of responses from a group of people
because of varying experiences. It is absolutely
essential when designing instructional sequences
to be cognizant of the previous experiences of those
for whom the sequences are being assigi:cd. One
of the major problems in designing learning ma-
terials to meet the needs of our changing society
is that these materials must be prepared for peo-
ple with whom many of the existing educational
agencies have bad little experience. Because of
this, they have little to go on by way of knowledge
about what these people do and do not know, or
can and cannot do.

For example, this problem of previous experi-
ences is one that constantly faces the middle-elass
teacher when he teaches disadvantaged children,
because he frequently has no idea of what the lives
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of such children are like. As a result the instruc-
tional sequences are often completely out of phase
with the child from a lower-income family.

What is needed are new materials that are con-
sistent with his background. The problem is that
many of these materials probably must depart
rather markedly from those eurremtly lised, and
the revision and development of materials is going
to require time, money, and specially trained. per-
sonnel.

3. A student is influenced not only by the specific
responses he has learned but also 133T certain gen-
eralized responses he has learned. Attitudes and
values are examples of these. He has, for instance,
probably developed an attitude about school which
has a decided influence on how he responds to the
teacher as a teacher, quite apart from the way he
might respond to him as a person were he not in
the role of teacher. If the student has negative
attitudes about school, he might not "learn" in the
school setting where a particular person plays the
role of "teacher," but might learn from this person
if he were outside the setting of the school.

These general attitudes are acquired not only as a
function of in-school experiences but also of things
heard about school from parents and peers. Rela-
tive4 large segments of our society are in a very
real sense alienated from the schools and what the
schools are trying to accomplish. The children
from such homes frequently come to school with a
considerable number of misgivings about what they
will find there, and in view of their limited back-
grounds for doing the work of the school these mis-

, givings are, more often than not, well-founded.
The phrase "misgivings about," not "antagonism

toward," was used in the preceding; paragraph
deliberately. Although it was at one time assumed
that all disadvantaged children and their parents
were antagonistic toward education, recent
evidence casts considerable doubt on this as-
sumption. Lower-income parents, in general,
seem to place high value on an education that
might enable their children to be more successful
than they have been. The difficulty is that they
are skeptical of the willingness of the schools, as
they see them, to provide such an education. One
characteristic which seems to typify the low er-in-
Jume group is a desire for relatively immediate

i4payoff" for effort expended. However, much
of what is done in the schools has future, not im-
mediate usefulness. This is particularly true of
the junior and senior high schools.

This suggests, of course, that educational pro-
grams for disadvantaged children must emphasize
relatively immediately useful knowledge and
skills if they are to hold the disadvantaged child
and reduce the ske?ticism the disadvantaged, in
general, have about the schools.
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4. There seems to be a general pattern that
characterizes human development. Although
there may be wide individual differences in the
ages at which children reach certain points in the
pattern, the sequence is very similar for most
children.

That the age at which certain points in the se-
quence are reached varies so widely --ong children
presents major problems in any system of educa-
tion where chronological age is used as the basis
for placement. Such placement is convenient ad-
ministratively and does avoid conflicts with par-
ents. It is much easier to tell a parent his child
must be 5 years old by September 15 or he cannot
enter school than it is to say he must have attained
a certain level of mental and emotional maturity
before his formal education can be started. Rigid
adherence to chronological age as the basis for
school placement does, however, violate much of
what we know about child development. A more
active search for a better criterion for placement is
long overdue. Automation and technology could
well provide the kind of flexibility in school pro-
graming that will encourage this search.

5. Mental development shows much the same gen-
eral pattern as physical development, with rapid
growth during the preschool years and a somewhat
decelerated trend thereafter. The age at which
mental growth stops, and the rate of decline after
that point is reached, is a much debated issue. The
following generalizations, however, seem war-
ranted :

a. Intelligence probably continues to grow well into
the twenties and possibly early thirties.

b. The point at which the growth of intelligence
stops is directly dependent upon how it is measured.
If the test is one that emphasizes speed, the growth
tends to stop earlier than if the test emphasizes past
experience and vocabulary.

c. People who remain intellectually active tend to
show a longer period of growth and slower rate of
decline in intelligence than do those who do not re-
main intellectually active.

d. Barring physical handicap, adults can learn,
often very well, provided the proper motivation is
provided and the goals of the instruction are clear.

6. Intelligence results from an interaction of
heredity and environment. Because environment
does play a role, it is pessible to make a child more
intelligent by providing him with certain kinds of
experience. If a child's intelligence is to change
appreciably, the efforts directed towards this end
should probably be concentrated in the preschool
years. Attempts to alter the intelligence of school-
age children have not been very successful.

The implication is obvious. If the schools are to
do anything about "adjusting intelligence," the

school program must be extended into the pre-
school years. Programs such as Operation Head
Start can provide immediate stop-gap aid, but
what is needed are tuition-free preschools in lower-
income neighborhoods which ace staffed by child-
development specialists. At present, the children
who attend preschool are those who need it least ;
i.e., 01 1 ;laver* nf dln-Plass parente. Preschnele
can serve a more valuable function in our society
than providing baby-sitting and an added push for
the children of achievement-oriented middle-class
parents.

7. Lack of proper stimulation during infancy has
a decided negative effeet on human development.
This effect is particularly pronounced on mental,
social, and language development. There also
seems to be some indication that this stimulation
must occur during certain periods in the life of the
child. If it does not, the deficit may never be
made up.

8. The need a child has for achievement is a func-
tion of a number of forces. Among these are pa-
rental pressure for and reward of achievement and
a history that shows a relatively high ratio of
successes to failures. High parental expectations,
provided such expectations are in line with the
child's abilities, also seem to be related to an as-
cending IQ.

Individual Difr-rences

1. There are wide individual differences among
persons in virtually all characteristics.

2. Individual differences have two sources, hered-
ity and environment. It is frequently assumed
that individual differences due to heredity are im-
possible to manipulate while those due to environ-
ment are relatively easy to manipulate. Like so
many assumptions, this one does not hold up under
careful scrutiny. There are a number of physical
conditions whose source is heredity which can be
relatively easily altered, while certain environ-
mentally determined characteristics ere extremely
difficult, if not impossible, to change. Attitudes
and values are examples of the latter.

3. Learners show wide individual differences in
performance on intelligence tests which tend to be
related to performance in a variety of situations.
An immediate problem that arises in any discus-
sion of individual differences is that of scaling the
attribute involved. Before it is possible to evalu-
ate the "kinds" of intelligence some method must
be found to quantify intelligence in some fashion.
The problem is that although this has been done
in many ways, there is a fairly good indication
that all tests of "intelligence" do not measure the
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same thing. There is, however, enough overlap
from one test to the next to allow some statement
of principles using the term intelligence, but it
should be remembered that "intelligence" is not
the unitary concept it is sometimes assumed to be.

4. Intelligence seems to consist of a general fac-
tor plus a number of specific factors. Although
differences of opinion have been expressed on this
point, there seems to be a general intel:ectual fac-
tor that influences performance on a wide range of
tasks, as well as specific abilities related to per-
formance on a limited number of tasks.

5. The IQ tends to remain relatively stable from
age 5 or 6 to maturity and is inclined to be some-
what more stable at tT. e lower levels than the upper.

6. Scores on intelligence tests are related to race
and social class. This relationship is almost sure-
ly more a function of differing opportunities to
learn to be intelligent (to learn the responses
called for on intelligence tests) than of genetic fac-
tors. In this sense the test may be thought of as a
measure of cultural deprivation. However: the
occurrence of such differences seems small justi-
fication for not using intelligence tests in the
schools. They are a useful predicator of school
success and so can be used as a basis for providing
special instruction. The test simply reflects cul-
tural conditionsit does not create them. Not a
single child is made less culturally deprived by
not being given an intelligence test.

7. Intelligence test performance does not seem to
be very closely related to sex (although males tend
to be somewhat more variable), season of birth, or
birth order.

8. Intelligent children tend to be somewhat
healthier, teller, heavier, more popular and better
adjusted than average. The stereotype of the
frail, neurotic, gifted child is not consistent with
empirical evidence. Very high intelligence, above
160 or so, may present some problems because
such children are so unusual that they may be iso-
lated by their intelligence. Their peers do not
understand them, nor frequently do their parents
or teachers.

9. An individual may not only be not intelligent
enough to do one job, but he may also be too in-
telligent to do another and become bored with it.

10. High intelligence seems a necessary but not
a sufficient condition for creativity. Many highly
intelligent people are very noncreative. Highly
ereatire people are interested in complexity and
novelty.
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11. The relationship between intelligence test per-
formance and grad.es (r=0.50) is such that a
group of students homogeneous in intelligence will
still show a considerable range of achievement.

12. Good teaching results in an increase in the
range of individual differences in a classroom. To
the extent that a foacher provides for individual
differences in a classroom and allows each child
to proceed as rapidly as he can, the differences
among students at the end of a school year should
be greater than they were at the beginning.

Motivation

1. Secondary drives are frequently more critical
than primary drives in determining human behav-
ior. 1°rimary drives are those which are inherent
in the genetic structures of the organism; for
example, hunger, thirst, and sex. The secondary
drives are learned; among them are those for
status, achievement, affection, etc. In a society
such as ours, these secondary drives frequently are
the controlling force. A problem is created be-
cause, since they are depewient on learning, they
vary with the past. experiences of students. An
"A" from the teacher might satisfy a drive operat-
ing in one studeni, but have no effect on the be-
havior of another because he could not care less
about getting an "A." The reward structure set
up in a middle-class school may have no impact
whatever on a disadvantaged child who has not
learned the secondary drives that go with that
reward structure.

2. Once a secondary drive has been learned, it
tends co increase like the primary drive, under
deprivation conditions. The drive for an "A" and
the approval that goes with it tends to increase
the longer the student is deprived of it.

3. There is some indication that man learns to be
:ccomfortable" at a certain level of stimulation.
When stimulation drops below that level he ac-
tively seeks it. Man cannot tolerate lack of sen-
sory stimulation for very long, and anyone who
has ever seen a man accustomed to being intel-
lectually active put in a situation where such
activity is restricted realizes that this applies to
intelk itual as well as sensory stimulation.

4. More attention is paid to novel and changing
stimuli than to famihar and stable ones. Variety
is not only the spice of life, it is the "attention
getter" of life.

5. Motives serve three functions. They energize
the organism, direct its activity, and serve a selec-
tive function. An unmotivated organism is an
inactive one. It is the energizing function of
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drive which gets the learner moving. The drive
does not7 however, just get the organism going
it also gives direction to activity. If the drive is
hunger the organism seeks food, not sleep. Drives
serve a selective function in that the response which
is likely to occur in a later and similar situation
is that which was rewarded in the previous
situat ion.

6. Some motivation is necessary for all learning,
but too strong a drive operation may disrupt per-
formance, particularly if the task at hand is a
complex one.

7. A frequent response to a persistent barrier be-
tween an individual and his goals is aggression.
Although individuals employ many different
methods in dealing with frustration, the likelihood
of aggression becomes greater and greater if these
other methods fail to remove the barrier. It has,
in facts. been suggested that aggression is inevitaole
if all else fails in removing a barrier.

8. When a goal has both positive and negative
properties, the positive properties seem more ap-
parent from a distance, but as the goal is ap-
proached the negative properties become more and
more apparent. In such a situation the approach
toward the goal is relatively rapid until the point
where negative properties assume considerable pro-
portions is reached, then the approach is slowed.
If the goal has enough negative properties it may
never be reached. A. commonplace example is the
groom who leaves the bride at the church door.
From a distance, the wedding looks just fine, but
as the time approaches the negative properties 'le-
come so apparent as to precipitate flight.

Learning

1. When a response is followed by, a reward, that
response -vill tend to recur. What is rewarding, of
course, depends on the drives that happen to be
operating at the time. A central problem in edu-
cation is determining the drive structure of the
learner so as to identify what can be used as a
reward in guiding learning.

2. When a response which has been rewarded in
the past ceases to be rewarded, the probability of
its occurrence drops. The technical name for this
is extinction. How not to reward behavior is
sometimes as complex a problem as how to reward
it because what may seem to the teacher to be a
nonrewarding response to a student's behavior, the
student may, in fact, find rewarding. In additicn,
the teacher is not the sole source of reward in the
classroom. By ignoring a student's behavior he
may enable the student to pursue it and reap tre-
mendous rewards from his peers. The general

principle, however, stands, for if ha gets reward
from no one, the behavior will become exthi-
guished.

3. Punishment results in a decreased probability
the response will recur, but this t:eems to result
more *rom an inhibition of the resk-else than from
extinedon. That is, if a student dtowing inap-
propriate behavior, punishment will reduce the
probability the behavior will recur, but when the
threat of the punishment is removed the response
tends to return as strong as before the punish-
ment. This suggests that punishment adds an in-
hibiting factor rather than reducing the strength
of a response tendency.

4. Reinforcement, to be maximally effective, must
follow immediately after the response. The
longer the delay between the response and the re-
inforcement, the less effective the learning. This
presents one of the major problems in designing in-
structional sequences, because providing immediate
reinforcement for correct response almost requires
a tutorial system. To use teachers for this type of
tutorial reinforcement may not be economically
feasible, but if the material can be properly pre-
pared, some of the feedback the student needs
could conceivably be provided by a machine.

5. A response associated with a certain stimulus
tends to be elicited not only by that stimulust but
by similar stimuli as well. If a child associates
the verbal response "dog" to the written symbol
dog he may also make the verbal response "dog"
to the written symbol dig. In some instances, such
generalization from one situation to another helps
the learner acquire the correct response in the new
situation. This is referred to as "posit' 70 trans-
fer." ln other instances, such generalization may
interfere with learning in the new situation (re-
ferred to as "negative transfer") .

6. How an organism responds in a new situation is
a function of relating previous associations with
the stimulus elements in the new situation; i.e.,
transfer of previous learning. In many ways the
basic problem in education is this one of transfer,
involving the arrangement of learning sequences
in such a fashion that what is learner' in the class-
room will transfer to situations ourside the class-
room. Without such transfer, what the student
learns in the classroom is very large); a waste of
time and money. This is what the term "life
adjustment" ought really to mean. When defined
in this fashion it applies as much to a good course
in physics and geometry for the potential engineer
as to a course in typing and bookkeeping for the
potential secretary. It refers also to courses
meant to have other than direct vocational value,
provided we can assume that -what students learn in
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the classroom makes 4i fference outside the class-
room. The irony is t t much of what has been
done in the name of :e adjustment" probably
has little or no trans fer value, while much that
has been opposed by the advocates of "life adjust-
ment" has wide potential transfer.

7. Nonmeaningful material tends to be forgotten
very rapidly while meaningful material tends to
bo forgotten relatively slowly. The problem, of
course, is the definition of "meaning." It is neces-
sary to realize that meaning is in the learner and
is not implicit in the material presented. A given
set of material may be very meaningful to one
learner to the degree he can bring his past experi-
ences to bear on it. If another cannot do this,
the stune material is meaningless to him. This is
so obvious that it has been overlooked in some dis-
cussions of the role of meaning in teaching.

8. Forgetting seems to be in large part due to in-
terference from other learning:. It is not just the
passage of time which causes forgetting, but also
what the learner does during that passage of time.
The greater the similarit3r between what wr.s
learned at time A and time B, the more likely the
learning at time B is to interfere with retention
.of what was learned at time A.

This outline of scme of the more definitely es-
tablished principles that have emerged from
behavioral science indicates their Tery general na-
ture. With the typical learning situation as com-
plex as it is, many of these principles are obviously
operating at such a time and frequently in such a
fashion as to introduce conflicting tendencies. To
predict the outcome of instruction as a function of
the operation of these principles with any degree
of precision is obviously impossible. They do,
however, provide some leads which we are con-
siderably better off knowing than not knowing?.

We have, then, by way of a start toward a science
of education, a considerable literature of methods
research and a number of broad general principles
of learning, which, while of some use, are not of
the type to make very precise prediction and con-
trol of classroom behavior possible. The problem
then becomes one of deciding how we can use what
we have and the course of action that ought to be
followed as a next step in the development of a
science of education.

Certain assumptions are involved in the course
of action to be suggested. The first and most im-
portant of these is that the objectives al education
in themselves are paramount and must never be
compromised to accommodate available methodol-
ogy and technology. The second is that the pri-
mary function of the school is to provide an en-
vironment for learning. The teacher is not trained
as, nor should he be expected to function as a juve-
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nila officer, therapist, doctor, or parent substitute.
He must, of course, concern himself with the physi-
cal and mental health of his students, because these
factors influence how students learn, but this in-
terest should be subordinate to his primary inter-
est of teaching. No one expects other professionals
to be competent in four or five roles. Neithee
should this be expected of a teacher.

The third and fourth assumptions both relate to
views of the learning process. One of these is that
classroom learning can be divided into types, and
although the same basic principles may operate in
all types of learning, it may be more profitable at
the moment to stay with the simpler types and try
to develop a set of useful principles relative to
them. The other assumption is that these prin-
ciples ought to be developed on the basis of an ex-
isting; theory of learning which has already gen-
erated a considerable body of research.

The last assumption is that language must play
a critical role in research on classroom learning. It
is perhaps the most powerful force available in
dealing with human behavior.

An example of a specific program of research
can be used to illustrate how these assumptions
might operate in a practical situation. A prob-
lem that constantly arises in the educatim. : the
mentally retarded is a seeming lack of ability on
the part of these children to transfer what they
have learned to new situations. A promising ap-
proach to transfer is the verbal mecliation model
developed by stimulus-response psychologists.
This model essentially suggests that generalization
may occur from one situation to another by medi-
ated generalization as well as by primary stimu-
lus generalization and that words play an im-
portant role in this type of igeneralization. For
instance, two situations may be very different, but
if the term "danger" is common to both, the re-
sponses in the two situations may be very sim-
ilar. Two people may be very dissimilar in ap-
pearance, but if the term "friend" can be applied
to both there will tend to be a common response
toward both. This type of mediated generalization
is a very complex process. But there is enough
empirical evidence to suggest it might be profitable
to extend it to see whether or not retarded and
normal children do indeed vary in their facility
for verbal mediation, and to determine whether or
not instructional materials which emphasize some
sort of training of "mediational skills" might not
result in better transfer among mentally retarded
children.

The development of these materials would re-
quire a chain that would begin with some very
basic research on learning and proceed in logical
and orderly steps to the actual production of learn-
ing materials for classroom use. This is the kind
of programed research that has been lacking in
education. As it is now, there are those working
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on curriculum materials and those doing basic
research, with few people to bridge the gap. Some
attempts have been made recently to get basic re-
searchers together with practitioners in the hope
they could be of some aid to each other. Although
some progress has been made the attempts have
not been spectacularly successful. There was little
reason to expect they would be. The participants
do not speak the same language and rather typi-
cally do not have the same interests. A few meet-
ings are not going to chancre this nor is putting
them in the same departmea or the, same building
likely to result in the rapprochement everyone
seems to desire.

The problem may be ono of trying to induce two
groups of people, each pursuing its own legitimate
interests, to change those interests. Perhaps what
is needed is not a merger of existinggroups, but
rather the creation of a new one to bridcre the gap
between basic behavioral science and the ''classroom.
This new group would have to b6 knowledgeable
not only about the behavioral sciences, but also
about thepractical problems of education so that it
could design programs of research to relate the one
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to the other. Much of the work of the researchers
in this group would resemble that of the basic be-
havioral scientist, with one important difference:
It would be done with an eye toward it3 re1-.tively
immediate usefulness in a program of research
leading to the development of learnIng materials.

Another important difference is that a single
researcher would desio and carry dut the com-
plete sequence of research from the basic research
throlgh to the development and application of
classroom materials and methods. This would as-
sure that each step of the sequence would have di-
rection and would "fit" the program. In some
cases it may be only a step or two from what is
available in behavioral science research to class-
room materials, but this would be the exception.
In general, such programs would probably involve
many studies over a period of years.

The possibility of such programs of research
depends, of course, on continuing support of an
individual over a period of years. Without such
support, piecemeal research will continue to be
the rule.
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Chapter 8. Educational Policy, Organization, and Structure

The purpose of this discourse is to explore the
impact of automation and technological change on
the educational policy process, educational orga-
nization, and the structures society has provided
for education. Issues springing from and inten-
sified by the conflict between dynamic changes in

technology and the status quo in education are
identified and examined. After touching b!iefly
on background material and identifiable trends, an
attempt is made to define a logical position for
actions relative to each of these issues.

I. THE POLLCY PROCESS

In order to discuss meaningfully the policy proc-
ess in education, it is helpful and necessary to
distinguish between the formulation of objectives
and policies and their actual adoption. Formula-
tion is used to indicate the initial creative expres-
sion of policy concepts, ideas, or programs. A.clop-
tion involves formal acceptance of policy state-
ments with the expectation of actually putting
them into operation.

The policy process has no real beginning or end-
ing, but an inclividual policy has both. Its begin-
ning is associated with the process of formulation,
its ending with the process of adoption. Formu-
lation typically is concerned with establishment
of goals and the setting of aspirations, whereas
policy adoption reflects actual operational choices
among alternative goals and aspirational levels.

Lay-Professional Partnership Exists

A partnership exists between lay citizens and
professionals in the United States. Policy adop-
tion is clearly an accepted function of elected and
appointed school boards in public elementary and
secondary education. However, school boards
have consistently sought, obtained, and acted upon
the advice of their professional leadersschool
superintendents. A similar pattern has flourished
at higher education levels.

The formulation of educational ideas and pro-
()Tams which eventually become a part of adopted
policy has also been a lay-professional partnership
process. Throughout our history, professional
leaders and prominent citizens can be identified
as having Mile mutually beneficial contributions
to this policy formulation process.

Professional Influence. It is perhaps true that
professionals have for some time exercised an in-
creasing inflnence in the formulation of educa-

tional policy. Ideas related to policy change in
education can often be traced to professional edu-
cators individually and in concert. Early school-
masters became famous by initiating changes in
objectives and policies. University and collegiate
scholars stimulated early policy formulation not
only within their institutions but among elemen-
tary and secondary schools as well. After a pe-
riod of inactivity, the -v ;rims of these scholar-pro-
fessionals are again being heard.

Lay Influence. Notable exceptions to the thesis of
an increasing professional influence have occurred
in the last d.ecade. Pronouncements from promi-
nent citizens regarding educational policies and
goals have been adopted. The suggested educa-
tional changes are often directly derived from
social and technological changes. The growing
aspirations for universal continuing education in
combination with quality and excellence have been
voiced repeatedly in recent years. Perhaps exist-
ing institutional inertia has too often led to disre-
garding or dismissing what wisdom is contained
in the assertions of these nonprofessional policy
formulators. This would not be wholly unexpected
inasmuch as it is eternally difficult to distinguish
the wise from the foolish. spokesman. The ques-
tionable shortcut of relying on an individual's de-
grees or experience as credentials for validation of
wisdom cannot be easily applied to nonprofes-
sionals.

Change Requires Cohesive Policies. In recent
years, educational leadership has been concerned
with creating cohesive policies in order to better
adapt to increasing knowledge, specialization, and
technology. The formal and informal procedures
we have provided for educational policy formula-
tion and adoption contribute to institutional slug-
gishness in adapting to change. The fact that pro-
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fessional advice is adopted by lay boards cannot
logically lead to the conclusion recently professed
that professionals are responsible for a sluggish
44 establishment." Rather, the partnership shares
this burden and the partnership should find a solu-
tion.

The power to adopt objectives and policies is
held by lay members of local school boards, county
education boards, State boards of education, State
boards of regents, and similar agencies. Analyses
of board meetings show that the majority of board
time is devoted to many mundane tasks rather
than the establishment oi broad goals and in eval-
uation of program consequences. The policy funt-
tion of these 'boards has been and continues to be
the actual expression of the public interest in edu-
cation. The longstanding; practice of lay policy
adoption with professional advice and policy for-
mulation by mutual lay-professional interests has
bumbled along for years. Surprisingly, this edu-
cational partnership has been both prod.uctive and
effective. However, continued bumbling cannot
possibly meet today's needs for cohesive policy and
effective educational organizations. We need to
streamline the policy process to better meet chang-
ing conditions.

Policy Process Vs-Ties by Level of Organization

The policy process varies between the elementary
and secondary level and higher education. The
foregoing aspects of the policy process were drawn
primarily from public elementary and secondary
education. Historically, higher education has de-
veloped apart from elementary and secondary
schools. Elementary school programs have been
fairly well coordinated with secondary schools be-
cause of a unified organization for policy adoption
and administration. School districts devoted to
only one levelelementary or secondarystill per-
sist, but they are educating a minority of the
Nation's students. They are characterized by
generally poor curriculum articulation between
Plementary and secondary levels. Vertical articu-
..ation problems between secondary and higher
education have plagued societ-y in the past and
continue unresolved to this day. Policies for
higher education, more often than not, aro formu-
lated and made operational apart from elementary
and secondary education.

The policy function is not cohesive even within
higher education. In Mlle States, boards of
regents or boards of education have a consolidated
interest in the policy determination for all or
nearly all public higher education. Often several
separate policy groups within a State control pub-
lic education, with one board for community col-
leges, another for State colleges, and yet another
for the State universities. Private colleges and
universities generally determine policy institution
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by institution. Add to this vocational education
boards and the organizational confusion associ-
ated with continuing adult education, and cur-
rent policy confusion can be better understood.
Pressures are being exerted to develop superboards,
or boards over boards, in an attempt to coordinate
overall educational policy. Typical policy adop-
tion processes separate higher edacation policy
from elementary and secondary education policy.
Existing political and traditional concepts will
have to undergo sharp modification if we are to
attain a cohesive educational policy through the
establishment of educational policy boards respon-
sible for all education, preelementary through
higher and continuing education.

State Function. By constitutional discretion as
well as through specific statutes and State consti-
tutional provisions, public education in the United
States is legally a Stnte function. Traditionally,
States have delegated to lesser agencies much of
this power. The 50 State legislatures nevertheless
constitute major policy instruments of society. In
each State the legislature constitutes the "big
school board." Nowhere is the dilemma of power
delegation felt more strongly than in the current
renewal of effort in establishing postsecondary in-
stitutions. Junior colleges and area vocational-
technical institutions are receiving renewed at-
tention across the Nation. As resources become
available for these institutions, the question of co-
ordinating them with elementary and secondary
schools, as well as with other higher education
institutions, becomes crucial.

In the past, local school districts attempted to
provide individual opportunity to their residents
by structuring junior and community college pro-
grams -within the organizational framework of the
local district. All too often the limited resources
derived from local property taxation could not
adequately support a quality program in these
institutions. In some instances post-high school
education has been provided by an intermediate
organizational structure which could tap larger
resources and serve broader segments of society.
State grants-in-aid have been increased in the past
decade in an attempt to overcome organizational
defects associated with community colleges. In
no case have we met the need for broad gage policy
formulation and closely coordinated policy adop-
tion. Articulation of programs between second-
ary education and higher education as well as
among colleges and universities remains primarily
unresolved.

Local Autonomy. The main operation of elemen-
tary and secondary education is to be found pri-
marily at the local level. In the past, the
relationship of the local school district to its ami-
cable partner, the State, has been an attitude of
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toleration and distancr). The local school felt
relatively autonomous and acted on this feeling.
Poor transportation, inadequate communication,
!Ind economic isolation, resulted in the strengrthen-
mg of the tradition of local autonomy. Changes
in these environmental factors, in combination
with an increasingly mobile population, have in-
testified the need for unified and coordinated edu-
cational agencies. No longer is it desirable to
develop educational opportunity around the negds
of separate small communities. Educationnil In-
stitutions must become more cosmopolitan in their
concept of community-oriented education since
individuals educated in one community can be ex-
pected to live in other communities the major part
of their adult lives.

The natural nominee to meet this need for cos-
mopolitan opportuniV has been the State itself.
The current tensions of change threaten friend-
ly relationships between State agencies and local
agencies. A similar pressure for integration and
coordination of educational activities has forced
the Federal governmental structure to take a more
active role in organized education. The trend
is clearly to centralize the management and policy
processes for organizations and institutions as-
sociated with education. Local autonomy as we
once knew it is already a dead issue. In order to
maintain local effectiveness, cooperadon and col-
lective action at the State level is now required.

Governmental Structure Affects Policies

Historically, educational polio-3y adoption has
resided almost solely with the local public school
board. In the roast quarter century, a modest
shift has occurred in terms of strengthening the
State role in policy adoption processes. This shift
is not unrelated to the massive increases in State
grants-in-aid during this period. Intermediate
school districts , such as county school units,
served a vital purpose in the early development of
our public education enterprise. lin sparsely pop-
ulated areas, the decentralized approach to edu-
cational organization required the services of
business management and educational supervision
provided through such intermediate units. As
local school districts developed in strength and
professional competency, the need for an inter-
mediate organizational level decreased.

In recent years the trend has been to utilize the
fabric of intermediate organizations to provide
educational services not as yet available even in
the typical self-sufficient local school system. Such
services include special education teachers, libraxy
services, remedial teachers, health and attendance
services, data processing facilities, and similar
specialized activities. Specific grants-in-aid from
both State and Federal sources tended to stimulate
and maintain such activities at the intermediate
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unit level. The result has been a useful, but cum-
bprsome and conflict laden, promulgation of poli-
cies and practices related to these special interest
areas of education.

The governmental influence on policy from a
national level is expressed through a diversity_ of
agencies and departments in addition to the U.S.
Office of Education. Each of these agencies has
relationshiros with States and local districts as they
administer Federal programs affecting education.
pongress itself has recently played a larger role
m policy formulation and adoption as .Federal
participation in education has increased. The
executive branch has also been drawn directly into
the policy process as an expression of the public
will toward education becomes increasingly a
prune issue in the political arena. The diversity
and intensity of recent Federal involvement in
education is a reflecL'on of growing public concern.

The rapidly increasing amount of attention ac-
corded education has resulted in confounding the
traditional policy processes and creating insta-
bility in and among governmental structures. Un-
practiced participation in the policy process by
these many diverse agents, all attempting to cope
with rapid change, has helped create the exist-
ing conflict and contradiction expressed through
legislative policy.

Governmental Financing of Education. Over a
period of time, there have been modifications of
the structures we have built to satisfy the demands
of a broad, free, public education in America.
One major modification has been the manner by
which we have financed education. Historically,
the org,anization of public education at local levels
dictated primarily local financing. The original
and continuing instrument of majot support was
the local property tax. As sophistimtion in the
education process increased, and as larger numbers
of our population entered educational institutions
for longer periods, the public investment also in-
creased. The required dollar increases have been
borne largely by the property tax itself, and by
some support from oth.er sources such as State and
Federal taxes.

At present, the major ability to tax public -re-
sources resides not with local or State authorities
but at the Federal level. Local units of govern-
ment have the least ability to tap resources and
the greatest responsibility for policy adoption.
This contradiction has given rise to conflict, ten-
sions, and unresolved financial crises which re-
main with us for future solution.

Adaptation for a Changing Role. Attempts
have been made to overcome the pressures of ex-
panding knowledge and growing specialization.
Admimstrative wisdom counsels that individual
school leaders should have a good deal of autonomy
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in the selection of staff, curriculum development,
and in all the intimate details of the learning en-
vironment. While this produces a dynamic and
creative situation in which some very fine teaching
and learning can take place, it is possible to have
a completely inconsistent educational program
-within a single school system. Thus, we find
structures developed which provide for district-
wide coordination of curriculum and specialists
who give their time primarily to the needs of keep-
ing the educational program in that school district
mOdestly coordinated. This internal structural
adaptation to the need for coordinated policy and
programs must now be somehow duplicated among
levels of education us well as among governmental
structures.

The internal structure o-C education must also
adapt to changes in the attitudes of professional
educators. There has been an increase in profes-
sional aggressiveness among teachers and profes-
sional workers in education. Educators are more
and more entering into the give and take of leg`as-
lative policymaking through organized politics.

Professonal associations are growing in militancy
and effectiveness in striving for better personal
and professional conditions within education.

This new assertiveness, when associated with
the traditional American ideal of academic free-
dom in the classroom, can result in an integrated
program only with strenuous and cooperative
leadership.

At present we find some innovation in classroom
strTicture in tho less rigid use of professional and
student time and in the more imaginative use of
physical resources. A few piweers are attempting
to adapt recent technical advances within the tra-
ditional educational structures. The fact remains
that the typical classroom structure in elementary,
secondary, or higher education has not signifi-
cantly changed. The technical capabilities for
change have now presented themselves. The op-
portunity to reexamine internal structures of in-
stitutionalized education has now become a reality.
The needed technology 'and resources are avail-
able if their appropriate application can be deter-
mined.

II. POLICY ISSUES RAISED

The intensification of change related to techno-
logical, social, and economic forces raises anew
several issues of long standing. The impact of -
these changes affects educational policy, organiza-
tion, and internal structure. Specifically, the use
of data processing and computer hardware in edu-
eation possesses potential of significant propor-
tion. Leaders and policymakers are forced to
think more precisely about where they are going
and how they will get there. Objectives, goals,
and operational .policies must be carefully an-
alyzed, a priori, I3efore the hardware can be ef-
fectively used.

Increased precision in planning can create more
effective communications and enhance participa-
tion of both public and professional voices in policy
deliberations. Business, industry, and Govern-
ment interests have employed operational research,
program evaluation and review techniques, infor-
mation retrieval, and general management sys-
tems for some time. Pioneers in educational tech-
nology have also been adapting mid fitting
teclmological innovations to the needs of educa-
tion. Many of these efforts are in an elementary
stage of preparedness, others are nearly ready for
broad application. Some of the effects and a few
of the procedures warrant attention as they im-
pinge on policy processes.

Professionals Versus the Public

As education has become more complex, public
policy participation has become less knowledgeable
and less effective. Professional policy administra-
tors could make use of new technical tools to better
interpret professional problems to the public.
Techniques can be employed to predict anticipated
population growth and school housing require-
ments, to better fit staff capabilities to the require-
ments of the teaching program, anticipate possible
effects of policy change, and create depth data
feedback for public policy bodies. Improved data
collection procedures and integration of available
data can provide information with whch educa-
tional specialistsguidance workers, measurement
specialists, curriculum specialistscan better man-
age their assigned activities. Educational leaders,
given appropriate resources, could command the
tools to collect, assimilate, digest, analyze, and dis-
seminate information about the educational process
to policy participants and to the public in general.

Academie .Freedont. The bread issue of public
versus professional policy participation in educa-
tion is underscored by the long tradition of aca-
demic freedom in the classroom. It should be
noted that the operational implementation of pol.
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-,
takes place in the intimate relationship of the

teaching-learning situationpossibly to the com-
plete exclusion of influence from policy, adminis-
tration, curriculum, textbooks, or any other im-
pinging controls placed upon the educator. The
commitment of a broad national aspiration, inter-
nalized by individual educators and accepted by
individual learners, is the ultimate safeguard for
the control of educational policy.

Academic freedom and individually oriented
learning, opportunities can be extended and am-
plified r)y appropriate application of new technical
tools. Unlimited academic license and completely
individualized opportunities still remain beyond
the economic grasp of society. Policy processes
based on the force of logic and adequate informa-
tion can mediate between desired ends and exist-
ing', means. The very technology which makes
effective change possible can also be used inappro-
priately in the management control, policy adop-
tion, and policy formulation processes.

Costs of 610718671.4118. Economic growth and tech-
nologrical advances make it possible to take a fresh
lookbat policy participants. Shall educational pol-
icy be formulated and/or adopted by the public in
-general or by professional spokesmen I Public
consensus and professional good faith, both human
controls, are necessary in thedevelopment of maxi-
mum effectiveness of the educational enterprise.
A balance between public and professional partici-
pation in the policy process is desirable. Con-
sensus can be won but only with increases in costs.

While technological innovation relating to the
policy process is now judged feasible and practical,
there remains a gap between theory and practice.
Massive allocation of resources and ardent mar-
shaling of professional concern must be directed
toward closing this gap. Without this effort,
forces of stability and status quo as well as the
natural human reluctance to make any change,
much less a change of this proportiGn, will mean
a slow, costly, haphazard attainment of any bene-
fits from technological improvements.

Centrality Versus Dispersion

Technical tools and the release of resources can
change not only policy processes but also the orr
ganization and structure of education. What and
how we teach should determine the governmental
organization and internal structures we provide
for education. The issue of centralization is raised
anew in relation to educational organization and
structure. Professional use of technical tools has
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an impact on classrooms and school procedures
which forces a new look at centralization.

What and How We Teach. It is impossible to dis-
count changes in the content of educational pro-
grams associated with automation. We must teach
about automated production tools, computers, and
similar mechanisms aq subject matter simply be-
cause theso devicas exist and knowing of them con-
stitutes a part of knowledge. The conceptual ap-
proach to old problems has also been changed by
these new tools. Since every individual will more
than likely be exposed to this eauinment during his
lifetime, it is prudent to provide Lim with a broad
understanding; of his new tools, their values, and
limitations. Similarly, it is necessary to teach
about the effects of automation on values held by
society.

In recent years the concept of programed in-
struction has been given considerable attention.
This attention has been relatively superficial as it
relates to the learning process. It is known that
carefully sequenced learning materials can be di-
rectly introduced through computer components
in such a manner as to substantially increase the
flexibility and consistency of presentation. The
consequences for learning theory and teaching
methodology are largely untested. Certainly the
few existing experimental programs can be called
anything but conclusive. Integrated evaluation
and controlled observation represent attributes of
computer-assisted instruction as yet relatively un-
touched. However, the potential is staggering in-
deed. Here is a medium which promises to present
given content in a variety of modes, at different
levels of abstraction, with varying degrees of com-
prehensiveness and at differing rates. The role of
the teacher as mediator, integrator, motivator, and
learning guide could be enhanced through this
medium. If this promise is met, individualized in-
struction can become a reality.

Centralization Now Tolerable. The simple, prac-
tical, everyday educational applications of auto-
mation make a difference in the amount and kind of
centralization that can be tolerated. Many of
these applications are clerical in nature, such as the
preparation of academic report cards for parents,
a endance-reporting procedures, and the mainte-
mace of cumulative records for each cl Id. Others
involve statistical calculation and ana ,ysis dealing
with academic marks, standardized and classroom
tests, variable student characteristics, and com-
munity, home, and economic variables. Perhaps
even more significant than these pre applications
associated with more flexible use of the schoolday
and the school staff. Few humans have the capa-
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bility of keeping all possible permutations in mind
as they design a schedule to optimize the use of a
large staff in meeting the program needs of many
individual students.

Keeping track of individual achievements and
creneral school records for lame numbers of pupilse, e,
constitutes large-scale paperwork. If all these
applications can be planned. in an integrated sys-
tematic fashion, then data never before available
can be abstracted for analysis and dissemination.
Data can be physically compressed and stored for
longitudinal research use. Greater nraning and
understanding can be derived from information
by combining school finance and facility data with
the facts flowinp; from these student, staff, and
program applications. If the need for centralized
mformation can thus be satisfied, the actual teach-
ing-learning process can function independently.
Classes and individual study could be planned as
dispersed activities.

A.pplications of technology have a real impact on
the orenizing of educational institutions. A sin-
gle policy board and its executive officers can ap-
ply technologies to administer a large scope of
educational activity, maintain effective fiscal con-
trol, and at the same time increase the individuali-.
zation of learning opportunities. This appears to
be a situation in which we find ourselves eating our
cake and having it too. The mysteries of these
dynamic changes have not yet been explored, but
it would appet r that this is, in fact, the case. In
the framework of the central versus decentral con-
flict, it appears that it is now possible to centralize
school districts even further for max;mum effec-
tiveness while at the same time maintaining, and
perhaps increasing, the probability of dealing
more effectively with individual students and pro-
fessionals. No longer should it be necessary to
determine school district boundary lines in terms
of tax rates. It should now be poss;ble to organize
education around educational effectiveness and
capabilities for improving and enhancing individ-
ual opportunities of students rather than athletic
team strength or community survival.

Strength Through States. It is conceivable that
the various levels by which we have traditionally
structured education, i.e., elementary, secondary,
and higher .education, will no longer be applicable
in an age where education is a cradle-to-grave af-
fair. Just as we can envision changes in the tra-
ditional levels of educational structure, so too can
we see possible changes in local, intermediate,
State, regional, and Federal organizations associ-
ated with education. Local flexibility can be de-
veloped and enhanced, while at the same time the

organization of governmental agencies responsible
for education can be strengthened.

The logical emphasis would appear to be on
strengthening the States. What might be called
autonomy in a prior societal environment must be
judged anarchy relative to today's need. It is un-
realistic to expect relatively small local school units
to command the needed leadership or bargain ef-
fectively with diverse agencies of our Federal Gov-
ernment. Local unit leadership must reach ac-
cord, choose a spokesman, support him in the role
of chief State school officer, and bargain from the
position of strengthened State departments.

State departments traditionally have tended
towiird a maternalistic role in education and con-
sequently have exercised little real authority. The
typical State educational department is less effec-
tive than it should be for existing purposes. New
functions, demanded by forces of change, require
strength at the State level in speaking con-
stituent local school units.

District reorganization remains as a major prob-
lem in bringing efficiency and effectiveness to edu-
cation. In the fall of 1964, we had about 29,000
public school districts in the United States, some
3,000 of which did not operate schools. We could
possibly attain as few as 10,000 school districts by
the middle of the next decade if current activities
along these lines continue at their present rate.
This is still a mighty diversity of direction for a
Nation which must deal responsively with a tre-
mendous scope of dynamic changes in society as
well as confounding advances in lmowledge. The
approach of strengthening the 50 States follows
constitutional tradition and legal precedents in
our Nation. This much centralization could be ad-
vocated and quickly implemented for public ad-
vanti.2.,(3 while maintaining a steady pace of
strengthening the individual local partners to the
marriage.

Public Versus Nonpublic

A major issue in American education has cen-
tered around the determination of control and
operation. Public education has aspired to pro-
vide opportunities for large numbers of individ-
uals in society. Nonpublic education has served
the necessaq function of providing an outlet for
individuals who sincerely protest the available
public program. In addition, it has served the
educational goals of church, industry, business,
and commercial interests at every level. The im-
pact of technology on this issue is felt to be
significant.
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Costs of Retooling. In order to capitalize on the
new technology, education must retool. The ma-
chine tools of learning will prove to be a largo
investment. inancia.r practice has traditionally
placed emphasis on education's operational costs.
In fact, the major costs of education today are the
salaries and wages paid its personnel. Any group
or agehey able to purchase talent can, even with
makeshift facilities, establish a reasonably sound
educational program relative to public program
offering's. If education is to mazimize its effective-
ness fully in using new technological tools, it Nyill
have to pay for the appropriate teelmological
research, development, and implementation activ-
ities. The ante to play the game has thus been
increased.

The stage is set to achieve a measure of unit
economy in the educational process through ap-
plicAtions of automation. At the same time, this
will require large initial capital investments. The
automobile manufacturer who cannot afford to re-
tool his assemblyline loses a full share of profit be-
cause he cannot effectively compete. Education
must compete effectively with other elements of
society for support. This support is based on
satisfaction, and any structure whichproduces too
little satisfaction will suffer. Public resources
could with some effort be made available for uni-
versal public education at high levels of quality.
However, nonpublic education does not share the
public purse. Assuming this remains true, non-
public eotlucation must seek large amounts of new
money, concentrate its efforts on only essential ele-
ments and levels of education, or retire from the
field entirely.

Pressures, Counterpressure& There are serious
pressures which could decrease the proportion of
our society educated at public expense. One of
these is th.e integration issue, which has spawned
a small but alarming number of nonpublic schools
protesting national legislation. Urban decay con-
tinues to pressure urban residents into enrolling
their children in nonpublic institutions. Social
prestige, perhaps misplaced but nevertheless a
formidable pressure, continues to generate desire
for nonpublic educational facilities.

Our cniture has consistently reaffirmed the priv-
ilege of substitute or protest educational facilities
for genuine minorities. It is often argued that
such schools really complement rather than com-
pete with public institutions. It is contended that
some competition between nonpublic and public
agencies keeps both at optimal levels of quality
in their offerings to members of society. It is
also maintained that nonpublic programs comple-
ment those already available and at the same time
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he burden on taxpayers sinco the students
ted would otherwise be educated at

public elpense.
It can be argued just as forcefully that dupli-

cation of facilities, redundant programs, and real
competition for resources do in fact exist. The
affluent society can tobrate a considerable amount.
of such inefficiency._ However, if all existing pres-
sures go uncheckeu, no foreseeable level of afflu-
ence can support the requirements of universal
confirming educational opportunity duplicated by
public and nonpublic agencies.

While there are pressures for an increase in the
nonpublic sector of education, there are a!so coun-
teracting pressures tending toward an increased
emphasis in the public sector. The increasing
mobility of our population has resulted in grow-
ing demands for uniform quality upon the public
educational enterprise. The necessary capital in-
vestment in education to cover retooling costs
argues for tough, single-minded emphasis on pub-
lic educational activity.

Universal Education for Indimiduals. The pub-
lic-nonpublic issue in educetion must include con-
sideration of the various responsible and
participating agents in the educational process.
There is, of course, the individual. His capabili-
ties and his opportunities are at stake in the plan-
ning of a maximally efficient and effective
educational system in America. But, in addition
to the individual, there are responsible claims
which can be pressed by the family, the church,
and the State. The educator's emphasis resides
with the individual and with proviclmg maximum
opportunity for the expression of his individual-
ity. Pressures of an increasingly mobile, urban,
specialized, and technology-focus society necessi-
tate an increased vigor in pressing for the rights
and responsibilities of the individual. The ulti-
mate needs of family, church, and State depend
primarily on strong, capable, vital, concerned; and
kiowledgeable individuals.

The State has need of citizenship of an increas-
ingly high order. It needs political involvement;
it needs a law-abiding citizenry; it needs an
esthetically sophisticatA society ; and it needs vo-
cationally competent economic units. These
needs resolve themselves in an increased effort by
the State to coordinate, integrate, and emphasize
a completely educated citizenry. The individual
must be given preceunce over claims of family,
church, and State. Universal education which
continues from cradle-to-grave and is made freely
and publicly available has renewed meaning and
importancn in an age of continual change and
adaptation.
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III. POSITICN FOR EDUCATION

Innovation and invention aro not new: All ages
and all of mankind have bad to deal wIth change.
At some times change is more frightening than
others. Our horizons are perhaps more unlimited
than the horizons of the past. We can no longer
grope, touch, and feel our way through change.

Conceptualizations of relativity and atomic
structure and human behavior have stretched the
limits of the known and unveiled a fantastic scope
of unknowns. When affluence has been attained,
particularly to levels anticipated in the United
States, there seems to be no velid reason to sub-
ordinate all social life to stark economic activity.
Under such ccnditions it seems reasonable to al-
locate our affluence to culturally profitable activi-
ties such as education.

Few seem willing to argue whether or not we are
witnessing technological change. Most will agree
that we are. Many are concerned, and rightfully
so, whether or not the pace of change is increasing?,
decreasing, or steady. Many are concerned, and
rightfully so, whether or not technology is causing
'ills in society or if society is creating these ills
apart from change. However, few have con-
sidered fully whether or not this technological
revolution is different or the same as former
revolutions.

A case can be made that the impact of the new
technology is similar to that of industrial change
when machines took over the manual chores of
broad segments of the world's population. At
first blush, computers and other automated devices
would have the appearance of a further extension
of past major innovations. It can be argued
logically and quite convincingly that, in the
arsenal of technological change, the computer rep-
resents something new and. different. For the
first time, human mental capacity as opposed to
physical capacity has been extended. If indeed
this change is unique and different, we can antici-
pate even more radical change than heretofore
experienced. Not possessing the vantage of his-
tory, we must work with assumptions and givens
as we now perceive them. Without doubt, we
must find some way of dealing with the change
whatever the rate, whatever the result, whatever
the nature of that change.

Ways of Meeting Change

It is evident that technological innovations have
increased pressures on all elements of society, but
on none so sharply as education. The forces of
change are creating pressures on the organization,
structure, teaching content, and teaching method-
ology in education. Education'can meet the prob.

lem of technological evolutka by turning the
causal forces back against themselves. Such a
confrontation would mean changes in our govern-
mental organization for education, changes in the
tradition-bound levels within the profession,
changes in the internal structure and administra-
tion of education, changes in policy formulation
and adoption processes, changes in the content of
our curilculum, and changes in the manner in
which we teach. Skillful employment of tools can
help meet the challenge of change.

Fiscal Tools. One of the first tools which can be
employed is the tool of financial resources. Any
release of major financial resources must of neces-
sity tap Federal, State, and local funds. A log,ical
approach to ascertaining appropriate proportions
for each would be to measure the tax capability of
each level of government and to distribute equally
the tax burden relative to this capability. This
would obviously result in a considerable increase
in financial participation by the Congress and also
by many States.

It will be costly to retool educational structures
and processes, but the economic return from in-
vestment in education has been shown to be sur-
prisingly large. The return has come in a new
kind of capital recognized as human intellect. It
is this particular kind of capital which appears to
have considerable promise in a societal system de-
pending to a great degree on technology for its
economic well-being. As society struggles for
ways and means to deal with the changing times,
it would appear that a major investment in public
education would yield as much or more as any
other known "public works" alternative.

Educational Tools. An entire people mustbe edu-
cated in the problems, advantages, and limitations
of new knowledge and technological changes.
Logically, a starting point would be to educate the
educators. Beyond this, these educators should be
employed in a truly universal educational program
made freely and publicly available to the entire
society.

Technical Tools. Business and industry have al-
ready capitalized on the advantages of new tech-
nologies and automated processes. The begin-
ning they have made can be confidently expected
to merease over time. Education has made rel-
atively little use of technological advances in the
internal process of transmitting the culture and
in creating new knowledge. Confusion can be
lessened in dealing with change by maintaining
an educational program as close as possible to the
cutting edge of knowledge.
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9rganizational Tools. It can be safely assumed
hat the natural forces of institutional resistance
.0 change as well as natural human apathy toward
he novel will prevail. Few radical changes in
policy, organization, or operational structures are
uiticipated in the immediate future. If this
thould prove true,it would seem reasonable that
the moderate position favoring the strengthening
3f State governments in the local-State-Federal
e.ducatioirq partnership would be an effective
means of dealing with Change.

It seems to be a defensible position that all pos-
sible effort be brought to bear on the existing
chaos in articulation of educational experiences
from level to level. A better means must be found
to coordinate public and nonpublic educational
programs of elementary, secondary, and higher
education. The employment of ttehnological ad-
vances can provide the advantages of central co-
hesive policy formulation and adoption while at
the same time maintaining effective decentralized
operation.

Policy Bodies Recommended

In order to inthgrate and maximize the effective-
ness of policy formulation and adoption, some
partnership of isublic and professional forces

' must be provided. It is not enough to cry out
against the establishment. It is not enough to
cry out against public apathy. A position is
needed. With an understanding of the policy
process, with the issues before us, and acknowledg-
mg an imperfect understanding of the real na-
ture of the impact of the forces pushing at society,
it seems that some position can 13e stated and rec-
ommended for judgment by the people.

Proposed National Council. An agency, national
in scope, must be cast in a new mold to undertake
the task of public educational policy formulation.
Such an agency might take a form similar to the
existing Council of Economic Advisers. A part-
nership must be created which capitalizes on spe-
cialized professional and scholarly gaidance while
maintaining proper perspective for the values and
goals held by the public at large. Policies for-
mulated would be accepted by the weight of logic
and by the vestige attached to the commission
and the individuals serving on it.

A Council of Educational Advisers should be
established as a mechanism to better formulate
educational objectives and policies. Such a
mechanism should be established in the Executive
Office of the President. No more than half a
dozen recognized educational leaders and scholars
should be appointed to the Council by the Presi-
dent with a:. vice and consent of the Senate.

The purposes of the Council could include such
functions as:
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1. Assist and advise the President in facilitating
the national concern for quality universal educa-
tional opportunities.

2. Appraise the variety of Federal program activi-
ties in education (National Aeronautics and Space
Administration, National Institutes of Health, Na-
tional Science Foundation, Office of Economic Oppor-
tunity, Department of Defense, Office of Education,
etc.) to determine the extent to which these are con-
tributing to the achievement of accepted policies and
objectives.

3. Develop and recommend to the President na-
tional educational policies and objectives to foster
educational excellence and to maintain high levels of
universal and individual educational opportunities.

4. Analyze and interpret educational information in
the light of national educational policies to determine
whether current trends will interfere or assist in the
achievement of objectives.

5. Disseminate information and logic related te na-
tional objectives and policies through the President
to the Congress and the people.

If such a council is established for education it
would warrant further replication of the economic
council in the establishment of a joint congres-
sional committee. Congress needs information to
create meaningful legislation with a minimum of
friction and duplication among programs. A
"Joint Committee on the Education Report" could
be established to serve this need. The -proposed
Council of Educational Advisers would publish
reports on policies and information periodically.
It would be a function of the council to work with
congressional committees, all agencies of the Fed-
eral Government, private foundations, and State
and local filencies as well. It would be surprising,
indeed, i hese new educational adviser_ laid the
existing economic advisers did not find a, mutuality
of interest and. concern. The primacy of edu-
cation as an economic tool is continually gain-
ing visibility.

Compact Pr Education. It is not enough to de-
velop objectives and policies for a variety of educa-
tional programs. These policies have to gain wide
acceptance and become internalized in every class-
room to become effective. The recently adopted
National Compact for Education appears to have
the characteristics which would serve this need.
The compact would provide a mechanism for the
local-State-Federal educational partnership to
focus on policy adoption and operational imple-
mentation. The general approach of the compact
appears to strengthen lay-professional participa-
ton in planning educational operations within the
natural political environment. Each party State
would be represented by its governor, a legislator,
and fire others appointed by the governor to repre-
sent State and local professional, lay, and elemen-
tary, secondary, and higher education interests.
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The expressed purposes taken from article 1 of
the compact are:

SECTION A. It is the purpose of this compact to-
1. Establish and maintain close cooperation and

understanding among executive, legientive, profes-
sional, educational, and lay leadership on a nation-
wide basis at the State and local levels.

2. Provide a forum for the discussion, development,
crystallization, and recommendation of public policy
alternatives in the field of education.

3. Provide a clear1nghous:1 of information on mat-
ters relating to educational problems and how they
are being met in different places throughout the Na-
tion, so that the executive and legislative branches of
State Government and of local communities may have
ready access to the experience end record of the en-
tire country, and 'so that both lay and professional
groups in the field of education may have additional
avenues for the sharing of experience and the inter-
change of ideas in the formation of public policy in
education.

4. Facilitate the improvement of State and local
educational systems so that all of them will be able
to meet adequate and desirable goals in a society
which requires continuous qualitative and quantita-
tive advance in educational opportunities, methods,
and facilities.

SECTION B. It is the policy of this compact to en-
courage and promote local and State initiative in the
..
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development, maintenance, improvement, and admin-
istration of educational systems and institutions in a
manner which $vill accord with the needs and advan-
tages of diversity among localities and States.

SECTION C. The party States recognize that each of
of them has an interest in the quality and quantity of
education furnished in each of the other States, as
well as in the excellence of its own educational sys-
tems and institutions, because of the highly mobile
character of individuals within the Nation, and be-
cause the products and services contributing to the
health, welfare, and economic advancement of each
State are supplied in significant part by persons edu-
cated In other States.

The compact has the expressed purpose of re-
search and study in the field of education. The
party States will contribute information for com-
parative purposes, and a steering committee of 30
members would work with Federal representatives
and professional consultants. While the compact
aspires to include both policy formulation and
educational research activities, its major contribu-
tion will no doubt come through debate, discourse,
consensus, and operational implementation of edu-
cational objectives and policies. This is a worthy
contribution and can be commended as a natural
complement to the national advisers' proposed role
in providing cohesive policy formulation.



Chapter 9. The Role of the Federal Government in Education

I. INTRAnUerrON

The national of another country visiting the
United States soon learns that this country is dif-
ferent from most in the administration of its edu-
cational program. There is no national ministry
of education; there are 50 State systems of educa-
tion. Still, more than a score of Federal depart.
ments and agencies have some type of relationship
with the public schools. A Federal Officeof Edu-
cation is located in the Department of Health,
Education and Welfare. The administrative
head of this office is the U.S. Commissioner of Edu-
cation. Recently, a new post was created in the
office of the Secretan- of the Department of
Health, Education, and Welfarean assistant
secretaryship for education. It is apparent that
increasing importance is being attached to the role
of the Federal Government in education. Possi-
ble establishment of education in a. cabinet level
post has received serious discussion.

The influence of the U.S. Office of Education is
felt principally through the leadership proposals

advanced by the Commissioner and members of
his staff through consultation services of the
Office of Ectucation to State school systems, and
particularly through the administration of spe-
cific grants which provide financial aid to State
and local school systems for particular school
programs.

Although many of the problems confronting
education are of national concern, nzItional lead-
ership must be focused on means of coping with
educational needs primarily through existing
State systems. Developing practical procedures
for improving the local-State-Federal partnership
is one of the pressing problems of the day.

It will be the purpose of this chapter to describe
the historical interest of the Federal Government
in education, to discuss the issues that revolve
about Federal financial assistance to educational
programs, and to consider how the national inter-
est in education can best be served.

IL THE HISTORICAL INTEREST OF THE FEDERAL GOVERNMENT IN
EDUCATION

Land Grants

Prior to the adoption of the Constitution, the
Continental Congress provided that one section
of every township should be reserved for the sup-
port of the schools in each township. This early
provision of general support was the forerunner
of later land grants authorized by Congress when
new States were admitted to the Union. All told,
30 States had stipulations in their enabling acts
providing that one or more sections in each town-
ship be set aside for educational purposes. The
income derived from these lands was not ear-
marked for any particular aspect of the educa-
tional program. Nnile Federal assistance started
out as unspecified, nearly all financial assistance
from the Federal Government since that time has

been particularized aid for specific purposes. In-
deed ths land grants authorized under the Morrill
Acts which brought about the establishment of
land-grant colleges decreed the kind of institu-
tion that was to be supportedcolleges having as
their primary purposa3 the teaching of "such
branches of learning as are related to agriculture
and the mechanic arts. . . ."

Vocational Education

A second type of Federal assistance has reflected
the concern of the national Government for voca-
tional education. The Smith-Hughes Act of 1917
provided Federal funds (to be matched by each
State) for vocational training in the fields of agri-
culture, industry, trade, commerce, and home eco.
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nomics. Successive acts have extended this initial
support. The most recent act, the Vocational
Education Act of 1963, calls for adaptability in
programs to meet the varied occupational needs
of the mid-20th centuryand in programs to serve
individuals in all stages of vocational competence,
including school dropouts, the unemployed, and
those whose employment demands vocational up-
grading or retraining.

Depression Measures of the 1930's

A wide variety of measures was adopted by the
Congress during the depression yearsof the 1930's.
Many of these acts were designed first, to relieve
unemploym ient, and second, to provide ncreasing
educational opportunity. School construction re-
ceived Federal financial transfusions as pakt of
the national program of public works. The Civil-
ian Conservation Corps employed older youth in
conservation projects, and at the same time sought
to remedy the gaps in general education neededfor
employment as well as teach some specific skills.
The National Youth Administration encouraged.
young people to remain in school and college by
subsidizing school-devised jobs, such as assisting
teachers with the clerical work or serving as labo-
ratory assistants. Some of these programs are
analogous to the Job Corps and the Iceighborhood
Youth Corps now functioningunder the Economic
Opportunity Act of 1961.

Manpower Development and Training Act

The Manpower Development and Training Act
of 1962 established vocational training, programs
for the unemployed and the underemployed with
subsistence allowances for those engaged in the
programs. The determination of courses to be
taught and the selection of persons to be involved
in the clesses is the responsibility of the U.S.
Department of Labor, but existing public and pri-
vate educational institutions are engaged to do
much of the actual teaching. On-the-job instruc-
tion under certain circumstances is authorized as
well.

Assistance to Defense-Impacted Disyicts

During World War II, large military installa-
tions and defense plants sprang into being, placing
nearly impossible demands on school districts for
the education of the children of the military and
defense workers. To alleviate the load placed on
these school districts, Federal aid was given school
districts in proportion to the percentage of chil-
dren whose parents were engaged in local military
and defense employment. Federal funds went
both to building and operational needs. The dis-

tricts, known as "defense-impacted districtii," con-
tinue to receive funds under Public Laws 815,874,
and 89-10.

National Defense Education Act

The National Defense Education 'Act wassigned
on Smtember2,1958. To a large extent, its initial
provisions were the response of Congress to the
impact of sputnik. The very words "national de-
fense" imply that assistance is needed to our edu-
cational system if this country is to survive and
retain a position as a world leader. The assistance
given is intended to be stimulative in character.
Funds provided ender this Act included equipment
°Tantee, - -'or the improvement of instrdction in sci-
ence, mathematics, and modern foreign languages;
teacher-preparation institutes in these same fields
to upgrade instruction; the establishment and op-

. oration of modern foreign language centers in
selected universities; and the inauguration of a
Science Informational Service. Loans for under-
graduate students and fellowships for graduate
students were also included. Guidance services in
the schools received stimulative grants with the
provision that the State plan for guidance services
must include a statewide testing program. Insti-
tute contracts for the training of counselors in
selected colleges were authorized. Research funds
were made available to develop audiovisual media.
Assistance was given area vocational schools for
programs preparing scientific and engineering
teclmicians. State departments of education were
provided funds to enable them to improve their
data-gathering function and provide facts needed
for accurate reporting and better planning.

An additional title was added to the National
Defense Education Act in 1964 extending training
institutes to include teachers and supervisors in
English, reading, history, and g,eography ; teach-
ers of disadvantaged youth ; educational media
specialists and school library personnel. This is
indeed an omnibus act and touches more facets
of the school's educational program than Federal
aid hitherto.

Elementary and Secondary Education Act of
1965

The latest extension of the influence of the Fed-
eral Government in education is the Elementa7
and Secondary Education Act of 1965. This act is
often associated with the war on poverty because
title I, carrying the bulk of the financial support,
is linked with economic deprivation. However,
this recently enacted measure is defined as "an act
to strengthen and improve educational quality and
educational opportunities in the Nation's elemen-
tary and secondary schools" and will have quite
a general impact. It is expected that as many as
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9 out of 10 school districts will receive some funds
under title I of the act.

A total of $1,300,000,000 was authorized under
this act for fiscal 1966) although less than a billion
dollars was actually appropriated for that fiscal
year. The bulk of the funds, $775 million, is to be
distributed under title I.

The goal of title I is to assist local school dis-
tricts in meeting the needs of children who have
been educationally deprived because of economic
or cultural faztors. The means of doing this are
not rigidly prcribcd, anri .eh local school dis-
trict is expected to tailor make its own plan for
upgrading instruction for the disadvantaged.
These plans are submitted to the State educational
a.gency. Expenditures may be made for addi-
tpnal personnel, equipment, new curricular mate-
rials and techniques, provisions for liaison with
the home and with community agencies, enrich-
ment programs, guidince serIpces, and work px-
periences. Indeed, imaginative local planning
differentiated from community to community is
encouraged. The State must certify to the Fed-
eral Government that basic requirements of title I
are being met in order to receive Federal funds
under this title. Programs must be directed
toward the amelioration and elimination of educa-
tional deprivation. Services must be made avail-
able to nonpublic schoolchildren as well as to pub-
lic schoolchildren. Evaluative procedures must be
employed to attempt to measure the value of steps
undertaken.

The amounts available to a school district under
title I are determined through a formula which
starts out with the number of school-age children
who come from families in a district with annual
incomes of less than $2,000. Children from fami-
lies who receive more than $2,000 a year from Aid
to Families with Dependent Chilclren are also
counted. This number of children is then multi-
plied by the average annual current expenditure
per pupil in the State in which the school district
is located. It can be seen that this type of finan-
cial support has some of the characteristics of an
equalization aid program in a foundation program
of school support.

Title II of the act carries an authorization of
$100 million to assist in providing materials of
instruction: the library books, textbooks, and
audiovisual aids which are necessary to the educa-
tional program and which enrich instruction. A.
State plan is drawn up for the utilization of Fed-
eral funds, The materials purchased remain the
property of a public agency, although they are to
be made available to nonpublic school pupils as
well as to public school pupils. In those States in
which this runs contrary to legal enactments, the
U.S. Commissioner of Education is empowered to
make available to the children in private schools
the same materials as are used in the public schools.
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The stress in title III is twofold (1) To pro-
mote innoyations in educational programs which
give promise of improving instruction ; and (2) to
extend a wide variety of educational services on
at least a communitywide basis to both public and
private zchools so that the school programs of all
schools in the area aro enriched. Not all com-
munities will qualify for the assistance proffered
under this title. A community must propose es-
tablishment of a "supplementary educational cen-
ter" and stipulate the services it intends to render
and tho new practices with which it twpects or^ e--
periment. The guidelines will permit a wide vari-
ety of services to be included, and new types of
undertakings are encouraged. Radio, television,
and curriculum laboratory services may be pro-
vided. School museums may be established. Dra-
matic presentations, the theater, and the sym-
phony orchestra may be made available to school
children. Remedial instruction as well as spe-
cialized instruction to meet particular needs of
pupils with all kinds of talents may be parts of
the program. Shared-time programs, community-
wide guidance services, and mobile science and lan-
guage laboratories are examples of other proposals
which have been advanced. A community's pro-
posal is made to the State department of educa-
tion for review and recommendation prior to being;
approved by the U.S. Office of Education. Vary-
ing activities will be carried on by the different
centers established. It is intended that the results
achieved by the various centers will be shared and
that the gap will be reduced between what is
proved to be sound education and what is actually
practiced.

Title IV amends the Cooperative Research Act
to authorize $100 million over a 5-year period to
strengthen educational research. Different types
of activities are supported. The research and de-
velopment centers, four of which were established
in 1964-65, may be increased in number. These
centers are located at universities, and the research
attack is interdisciplinary in character.

Besides the possible establishment of additional
research and development centers, a major empha-
sis will be placed on inaugurating a number of
regional, or possibly national, laboratories or re-
search facilities. These will have a broader task
than that assigned the research and development
centers. Besides carrying on researth, they are
charged with the dissemination of research find-
ings and the training of educational personnel.
The cooperation and participation of different ele-
ments of the educational enterprise is essential.
A regional laboratory is incomplete unless it in-
volves at least one un:versity, a State department
of education, and many school systems on a
regional basis. It has been said that the regional
laboratory is the counterpart in education of the
agricultural experiment station in the field of
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agriculture. A wide range of activities may be
undertaken by an educational laboratory as con-
ceived under this act. The guidelines for admin-
istration of the act state that :

. . Diversity of program is intended and expected
in order that laboratories will respond in different
ways to research needs and to the educational char.
acteristics of the regions in which they are established
and to the Nation as a whole.

Title TV provides for the continuation of the
contract program whereby particular resenzch
projects submitted by individuals and universi-
ties may be supported, fmancially. Private agen-
cies and organizations are now eligible for such
contract grants providing they are nonprofit in
character. One provision of this title also stresses
assistance to programs training educational re-
searchers in recognition of the shortage of quali-
fied research workers in the field of education.

Title V, the last, is designed to strengthen State
departments of education. Each State department
identifies its most pressing problems, and, in ap-
plying; for its grant, shows how Federal funds will
be used to strengthen such basic functions as data.-

.., gathering, statewide planning, curriculum de-
velopment and dissemmation, teacher education,
consultative services to school districts, and edu-
cational evaluation. Much of the money will prob-
ably be spent to increase the staffing of State de-
partments with qualified personnel. Provision is
made for the interchange of staff between State
departments of education and the U.S. Office of
Education for periods not exceeding 2 years.

Aid to Higher Education

Mention has been made of the land grants which
stimulated the establishment of lanol-grant col-
leges and of the provisions of the National Defense
Education Act which affected higher education.
Many other acts have had a major impact on col-
leges and universities. The di bill, passed in
1944, enabled many veterans to attend college who
might not otherwise have had this opportunity.
The National Science Foundation was established
in 1950, and was joined in 1965 by Federal founda-
tions in the arts and humanities. The Cooperative
Reseal-3h Program came into being in 1954. As-
sistance in building construction is authorized un-
der the Higher Education Facilities Act of 1963.

In October 1965, Congress passed one of the most
important legislative acts benefiting education in
recent years. The Higher Education Act of 1965
provides Federal assistance on seven major levels
of higher education with the stipulation that such
aid in no way authorizes Federal "direction, super-
vision, or control" over (1) the academic opera-
tion, resources, or personnel of any receiving in-
stitution; nor over (2) the membership practices

or internal operations of private, social, or reli-
gious organizations at an institution of higher
education whose facilities are not owned by the
institution.

Specifically, the act defines its appropriations
and grants under seven titles:

TITLE ICommunity Service and Continuing
Education Programsis designed to enable the
enlargement of university extension and continu-
ing education programs and activities directed to
the solution of community problems in rural,
urban, or suburban areas.

TITLE IIColleae Library Assistance and
Library Training aid Researdhprovides grants
to higher learning institutions for library mate-
rials, resources, and reorganization, in part to meet
special national and regional library needs by en-
abling cooperative arrangements among libraries
and specialization in single institutions.

Trrm IIIStrengthening Developing Institu-
tionsprovides appropriations fcr cooperative
programs such as faculty and student exchanges,
the sharing of library and laboratory facilities,
alternation of academic study and employment,
and the introduction of new courses. National
teaching fellowships are also provided for under
these titles.

TrrLE IVStudent Assistanceestablishes edu..
cational opportunity grants and federally sub-
sidized student loans to encourage the solicitation
and enrollment of academically talented but needy
students.

TIME VTeacher Programsis directed to-
ward impr -wing the quality and increasing the
number of America's teachers through the estab-
lishment of the National Teacher Corps for im-
poverished school districts and the provision of
fellowships for graduate study.

Trrrz VIFinancial Assistance for the Im-
provement of Undergraduate Instructionau-
thorizes grants to colleges and universities for
teaching equipment and minor remodeling of un-
dergraduate facilities.

Tam VIIAmendments to the Higher Educa-
tion Facilities Act of 1963removes categorical
restrictions of the kinds of facilities for which
Federal grants were authorized in 1963.

Much research in higher education is dependent
on Federal financing: two-thirds of the total re-
search expenditures of colleges and universities
are funded from Federal sources; and over 25,900
graduate students in mathematics, physical
sciences, life sciences, and engineering are support-
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ed primarily by employment under Federal re-
search contracts and grants. The contribution to
knowledge made possible by these grrants has been a
majcr factor in accelerating scientific advance and
in educating and developmg the talent of out-
standing youth. The major problem is the im-
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balance created in the research effort. Resources
for research in the social and the behavioral sci-
ences, the humanities, and the arts are starkly,
limited with the result that young people with
multiple talents are steered toward fields in which
their graduate study may be subsidized.

III, CHARACTERISTICS OF FEnERAL ASSISTANCE rrn RnUCATTAN

Some summary statements which can be derived
from the history of Federal aid are:

1. Federal aid is no Johnny-come-lately in edu-
cational financing. Since the founding of our
country, land grants have been set aside for scho431,
support. National concern has been reflected
a variety of acts. Currently, Federal appropria-
tions are increasing at a rapid rate with more and
more aspects of the school program being affected.

2. Most Federal grants have been designed to
strengthen particular aspects of the school's pro-
gram, . for example, vocational education. Until
the Elementary and Secondary Education Act of
1965, and even to an extent under this act, the role
of the Federal Government may be characterized
as a broken-front approach with assistance provid-
ed to those aspects of the school's program which
seem particularly critical. Federal financing,
rather than being concerned with the overall
health of the educational organism, tends of take
the approach of treating today's infection, tomor-
row's anemia. It should be recognized, or course,
that overcoming the most marked deficiencies
helps to strengthen the educational program as
a whole. It is true, too, that the Federal Govern-
ment's assistance in certain curricular areas may
Rermit local school districts to have some finan-
cial leeway in providing more financial help local-
ly for other aspects of the school's program. If
assistance is available to improve certain educa-
tional services, then local money which might
have been spent on them may be diverted to other
areas of the curriculum. Of course, the matching
requirpnents of some grants-in-aid may cause the
opposite to be true. In order to qualify for the
Federal grant, money must flow into the .part of
the educational program qualifying for Federal
aid. However, local needs may dictate a higher
priority for the use of this money elsewhere. The
point ist thus far the Federal Government has not
defined its function in education as that of a par-
ticipating partner with the State and local wheel
districts providing the finances for a "foundation
program" embrncing all areas of instruction es-
sential to a minimum level of educational oppor-
tunity for each child.

3. Many Federal programs have been initiated
because of problems of national concern. Educa-
tion then serves as a vehicle to assist in solving a
problem, and hence becomes somewhat of an in-
direct beneficiary. Thus, the Smith-Hughes Act
was brought into being because the European ap-
prentice system could. not prepare the trained
workers to supply the material needed in World
War I;.the depression measures of the 1930's were
primarily to relieve unemployment; the school
lunch imogram was begun because of hu,ge agri-
cultural surpluses rather than because of sudden
recomition of need for better nutrition; and the
National Defense Education Act was sparked by
sputnik. An overall concern for a balanced edu-
cational program desigmed to meet the needs of
each individual pupil has not yet been reflected in
legislation at the national level.

4. Many Federal programs have been begun be-
cause local school siistricts and State systems of
education have not met the problems of education
or those associated with a reasonable opportunity
for education. Civilian Conservation Corps pro-
grams were better designed for some school drop-
outs and untrained youth than were the formal
educational programs in which they found them-
selves. The Job Corps is fulfilling a function that
the schools have not fulfilled. Head Start is an
effort to provide a better start for disadvantaged
children. Educators had known of the problem
but had devised no effective response. At the col-
lege level, few States have underwritten an ade-
quate system of scholarships or guaranteed 'loans
so that all who qualify can attend college. This
becomes by default an area in which the Federal
Government must intervene.

5. There is no overall coordination of Federal pro-
s assisting education. Many programs are

eveloped and sponsored by departments other
than Health, Education, and Welfare. The role
of the U.S. Office of Education is sometimes un-
clear. There is a need for better coordination at
the national level.

6. It is said that the person who pays the piper
calls the tune, yet the clegree of control exercised
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by the Federal Government over the educational
program it assists varies greatly from program to
program. In some instances, the guiclelines for
grants are very specific and can be objectively ad-
ministered. In other instances, considerable flexi-
bility is accorded State and local systems. This is
true under the Elementary and Secondary Educa-

tion Act of 1965. Even here, however, State and
sometimes local plans are submitted to the Office.
of Education for approval. The stress is on inno-
vation, but someone or some appraising group
must judge whether a plan is sufficiently innova-
tive and possesses enough promise of achievement
to warrant Federal assistance.

IV. ISSUES RELATING TO FEDERAL AID TO EDUCATION

Should There Be Federal Aid b Education?

Down through the years, whether or not there
should be Federal aid to education has been treated
as a live issue. When the range and magnitude of
Federal assistance programs now in effect is ob-
served, however, it is usually concluded that it is
not a question of whether there should be Federal
aid, but rather of aid for what purposes, in what
amounts, a dministered by whom, and subject to
what controls.

. The shiftinotkp
of the tax base so that approxi-

mately two-thirds of all taxes are now collected at
the Federal level has caused increasing considera-
tion of this as a source of school support. State
and local school systems have been unable with
their own resources to erase the backlog of needed
building construction dating back to World War
II or to create salary levels for teachers to bring
supply near to demand.

There are the stirrings of a concept that the
Nation has a mandate to see that educational op-
portunity exists for each child. Increasingly, Fed-
eral legislation reflects this point of view. The
country cannot stand by when the best efforts of
an economically starved State cannot produce an
effective State school program. The effects of pov-
erty, cultural deprivation, and special handicaps
must be combated. There can be no discriznina-
tion in federally assisted programs under the Civil
Rights Act of 1964.

This growing national concern is voiced not only
because it is the way of democracy that each person
have an opportunity to develop to the fullest his
abilities and his talents, but because an educated
citizenry is prerequisite to our form of government
and essential to the survival of this country as a
world power.

The arguments advanced against Federal aid are
that (1) it is unconstitutional, since education is
a State and not a national responsibility; (2) Fed-
eral aid leads ultimately to Federal control; (3)
the Federal budget shonkl be reduced rather than
increased; (4) there k n added administrative
cost in sending tax n.oneys to Washington to be
redistributed to the States; and (5) it has notyet
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13, en demonstrated that with sufficient effort local
school districts and State educational systems can-
not do the educational job.

Categorical Grants Versus General Support

A major isme is whether Federal aid should be
used prinwily as a means of dealing with high
priority stress situations such as a shortage of
classrooms, obsolescence in science education, and
retraining to stave off unemployment, or whether
Federal assistance should more t;enerally under-
write the total school program. A.dvocates of gen-
eral aid argue that Federal moneys are spent most
efficiently if States and local communities are free
to combme Federal fands with their own alloca.-
tions and spend the money to meet the particular
needs of each community. Federal aid in this in-
stance is viewed as a means of insuring that at
least a minimal educational opportunity is made
available to each child. There is less likelihood of
Federal control, and administrative costs are kept
at a niinimum under this plan. Large additions
to the US. Office of Education and to State de-
partments of education to administer Federal pro-
grams are unnecessary. In effect, the Federal
Government serves primarily as a tax collector
with the advantages of a tax system that possesses
capacity, reflects ability to pay, and responds to
changes in the economy.

The Federal Government has never accepted the
principle of general aid except in the initial land
grants associated with a State's entrance into the
Union. Title I of the Elementary and Secondary
Education Act of 1965 possesses some of the char-
acteristics of general aid in that Federal funds are
distributed on an "equalization basis." The poorer
the district as measured by the number of families
with incomes of less than $2,000, the greater the
amount of Federal aid. If local districts were
empowered to combine Federal funds with other
revenues andspend them as they saw fit, this would
truly be general aid. The Federal fluids, how-
ever, must be spent to improve education for the
disadvantaged under a plan approved by the State
and ultimately by the Federal. Government.
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The major arguments put forth in favor of cate-
gorical grants are that they do take care of the
emergencies identified by Congress; they provide
the stimulus for improvements that States and
local school districts have not chosen to make and
might not make even though they were given gen-
eml support; and they can place the Federal Gov-
ernment in a leadership role whereby stimulus is
(riven to new and experimental programs.

Until 1964, nrofessional educational organiza-
tions advocated general aid. That year, however,
the Educational 'Policies Commission came to the
conclusion that the political ieaiitis 17ere such
that general aid was not to be realized sufficiently

on to give badly needed assistance to the schools.
The Commission then advocated that more cate-
gorical aid be sought for varying purposes, in the
hope that Federal assistance might be given to
enough facets of the school programs to achieve
a longrim effect similar to that of general aid.
The extensions of the National Defense Education
Act to the fields of history, geography, English,
and reading reflect such n, point of view.

Emergency Aid Versus Continuing Support

Closely associated with the issue of general sup-
port versus categorical grants is the iasue of
whether Federal aid should be emergency aid of
limited duration or if it should constitute continu-
ing support. The task of Federal aid is sometimes
presented as balancing the serious gaps, with the
withdrawal of such aid anticipated when the defi-
ciencies are overcome. Federal aid to school build-
ing construction is sometimes advocated not only

'because it can assist in meeting one of the most
pressing problems, but because Federal aid can be
withdrawn when the need is met. The White
House Conference of 1956 espoused this view in
its final reports stating that the long-range goal of
any Federal aid is to eliminate the necessity for
suclh aid. President Kennedy stated in his Jan-
uai7 1963 messa:ge that Federal participation
"should be selective, stimulative, and where pos-
sible, temporary."

Those who favor general-support legislation be-
lieve that a long-range commitment on the part of
the Federal Government is essential and that the
revenue resources of the Federal Government must
be part of a Federal-State-local pattern of educa-
tional financing. There is also some evidence that
certain types of categorical aid are likely to be
carried on for a very substantial period of time.
There has been assistance for vocational educa-
tion since the passage of the Smith-Hughes Act
in 1917. The need to aid the disadvantaged is
likely to persist for at least a generation. If Fed-
eral aid is extended to include aid for teachers'
salaries, it is unlikely that once begun, such aid
would ever be removed. To a certain extent, aid
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to teachers' salaries might be a form of general
aid, since at least two-thirds of a typical school
budget is spent for professional salaries.

To What Extent Should Federal Control Ac-
company Federal Assistance?

Most Federal aid bills which have had general-
support characteristics have in the past contained

stipuhition that no department, agency, or officer
of the Federal Government shall exercise direc-
tion or control over policy determination, curricu-
lar requirenwiliz, or ime auministration or super-
vision of any school or school system. On the
other hand, nearly all categorical legislation con-
tains some form of control. Although a wide
variety of programs are possible under the Ele-
mentary awl Secondary Education Act of 1965,
no school district receives any assistance from the
Federal Government unless it draws up plans and
gets them approved, usually by both the State
department of education and b'ederal Govern-
ment. Grants assisting vocational education fre-
quently stipulate teacher qualifications and curric-
ular requirements.

Of course, accountMg controls are necessary to
be certain that moneys are spent for the purpose
appropriated.

When Federal aid is channeled to local school
districts through Ste te departments of education,
there is less chance of a centralized Federal sys-
tem dictating educational change. Under present
forms of categorical aid, however, the aid has been
invoked in order to bring about specific changes
in school programsand with as much speed as
possible. There can be no doubt that the Federal
Government is, at the least, seeking to influence the
direction of school programs. The question is, to
what extent is this the legitimate role of the Fed-
eral Government and how far down the road of
control does this lead I

Does Responsibility for the Evaluation of Re-
sults Accompany Financial Assistance?

If Federal aid is devised to overcome deficiencies
or lags in the school program, appraisals of some
type are going to be made of the extent to which
infusions of money make anT difference. Up to
now, most of these evaluative judgments have been
informal in character and may consist simply of
the testimony of those who have had experience
with the programs concerned; Since judgments
can be extremely inaccurate, there is a trend toward
gathering more objective data about the achieve-
ment of students in assisted areas. Title I of the
Elementary and Secondary Education Act insists
that local education agencies set up evaluation
procedures to measure the extent to which the
underwritten activities make a difference in the
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progress of disadvantaged pupils. It is probable
that some States will adopt yardsticks to be ap-
plied on a statewide basis.

One of the major issues of the day is whether
objFctive data can be gathered on a nationwide
basis on the progress of education. Statistics re-
lating to education tend to be of a quantitative
characternumbers of students, teachers, school
buildin.gs, and expenditureswith little of a quali-
tative character. It is argued that just as the
state of the Nation's economy can be indicated in
gross terms bv the gross national product. so de-
pendable infOrmation can be gathered ab.out the
outcomes of the school program; i.e., the extent to
which the various "inputs" fed into the schools re-
sult in better achievement. Such an undertaking
is complicated. The best description of present
thinking in this area is provided by Tyler:

Samples of children, youth, and adults carefully
chosen to represent geographic areas ; socioeconomic
levels; and rural, urban, central city, and suburban
populations would provide data without anyone or
any classroom taking a full assessment battery or
getting a score or report from it. Because the as-
sessment exercises can be given individually and by
interview, it is possible to sample more than the con-

., tent of the traditional paperand-pencil tests. Per-
formance, interests, skills, habits, and the like can be
included.1

It is contemplated that the assessment battery
would be used at four age levels: 9, 13, 17, and the
adult level. Repeated assessments every 8 or 4
years would provide concrete information concern-
ing educational progress.

The provision for samplhig is advocated in
order to preclude direct comparisons of child with
child and school district with school district, yet
still provide sufficient data to indicate where prog-
ress is pronounced and where it lags.

There are many who oppose a program of na-
tional assessme b because the end results which
the tests seek to measure could in turn become the
goals of education. For example, teachers would
teach for what is being tested. A. rigid, stultified,
centrally controlled curriculum could :merge with
innovation and experimentation curtailed. Or so
the critics of national assessment contend.

Federal Funds to Private Schools?

One of every seven children of compulsory
school age is enrolled in a private school. The
noninclusion of private schools in Federal aid pro-

Tis frankly acknowledged as a factor in the
el= of several Federal aid bills, and it is doubt-

ful that the Elementary and Secondary Educa-

Maio!' W. Tyler, "livening the Progreu of SkIneatIon," PM
Dolts Kappa*, 47 t 14 (September 1965).

tion tict of 1065 could have been passed without
some of its benefits having been extended to non-
public schools.

The States have faced this question before, with
nryipg interpretations being accorded State con-
stitutional stipulations regarding separation of
church and state. In some States, assistance of
any type is ruled unconstitutional. In others, the
child-benefit theory operates which permits such
services as pupil transportation services, school
health services, and textbooks for private as well
as public school students. In a number of States,
shared-time arrangements are in effect in which
students attend the public school for part of the
scpoolday to study such subjects as mathematio!,
science, industrial arts, home economics, and physi-
cal education. For the remainder of the day, they
attend the private schot* for such subjects as Eng-
lish, social studies, &A religious history and
doctrine.

The Elementary and Secondary Education Act
of 1965 stipulates that the benefits of the act are
to be extended to nonpublic as well as to public
school pupils, although title to any property and
administrative supervision rests with the public
agency under titles I and III. Services matte pos-
sible by Federal funds such as educational radio
and television, educational media centers, mobile
laboratories, visiting teacher services, and inserv-
ice training of teach.ers are to be available to both
public and private schools. The possible conflict
with State constitutional provisions has not been
fully assessed, and these matters will undoubtedly
be tested in court.

There are many private school leaders who con-
tend that since the State recognizes the right of the
parent to send his child to a private school and
since children in attendance in private schools are
counted its fulfilling the compulsory school attend-
ance requirement, there is societal recognition thiA
private schools fulfill the task of preparing their
children for citizenship and induction into adult
life. They should, therefore, receive tax moneys
on the same basis as public schools. If the private
schools did not perform this function, they argue,
the public schools would be required to take care
of the students.

There lis no denying that many private schools
exist to inculcate religious concepts ; otherwise
they would not have been established. Can the
educational program of these schools be under-
written in whole or in part without violating the
first amendment? A body of legal opinion and
case law will be required to answer this question.
In the meantime, aid to nonpublic schools con-
tinues to be a very debatable issue fraught with
emotional overtones.
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V. THE ROLE OF THE FEDERAL GOVERNMENT IN THE YEARS AHEAD

What lessons can be learned from the historical
role played by the Federal Government I What
position can be taken in regard to some of the issues
set forth ?

The Federal GovernmentA Participating
Partner

The time is past when it can be unequivocably
said that education is exclusively a State function.
It is, of course, a State function, but there are
tionAl needs that must be met by education, and
education must be a servant of na6onal purpose.
Fortunately the goals for education at loca,l State,
and national levels tend to be consonant. What is
required is recognition of the need for a local-
StateFederal partnership.

Federal AssistanceA Requisite in Both Gen-
eral and Categorical Aid

,Proper financing for education requires sub-
stantial revenues from all the partners. Local and
State financing alone is not equal to the task. On
the part of the Federal Government, general aid
should be employed to establish a foundation con-
cept of school support at the national level.

In State school financing, a foundation support
program operates as follows: A State determines
the -kind of educational opportunities and the na-
ture of the school program which should be
available to every child and young person. It
then estimates the cost of that program in dol-
lars per pupil. Local school districts are expected
to make a reasonable effort to finance the founda-
tion program, with such an effort usuall3r
measured in terms of a tax rate on the equalized
property valuation of the school district. If the
reasonable effort of the local district does not yield
the dollars needed to finance the foundation _pro-
gram, the State steps in with sufficient funds to
make up the remainder. The goal is that no child
shall be deprived of at least a minimal level of edu-
cational opportunity.

Our national aspiration demands this as a com-
mon goal, yet not all States have defined a foun-
dation program. And many of those that have
are appropriating funds insufficient to fulfill the
dollar requirements specified. If the Federal Gov-
ernment enters into firiancing schools as a partner
with State and local governments, it shoulcl do so
with the assurance that the total appropriations
from all three governmental units will guarantee a
minimum foundation program. As far as general
aid is concerned, the one Federal requirement or
control should be that Federal funds will be aug-

mented by the States and localities in amounts
sufficient to underwrite the foundation program.
The amount of Federal assistance for any one
State should be a sufficient supplement to realize
tho foundation amount once the State and its
school districts have made a reasonable tax effort.

Until serious gaps in the educational program
are overcome, categorical aid will also oe needed.
We must continue to take the necessary steps to
overcome the handicaps faced by the culturally
depiiveci. 'Vocational eat-teat-ion programs respon-
sive both to the needs of individuals and the job
opportunities available must be strengthened.
Nirhile general aid will be a long-range, continuing
commitment enabling education to tap the domi-
nant tax resources of the country, categorical aid
will be stimulative, to be withdrawn when the ob-
jective is achieved or -when the services being per-
formed can be incorporated in the concept of the
foundation program.

Organizing the Federal Government To Play a
Leadership Role

The recent reorganization of the U.S. Office of
Education to serve more in a leadership role, place
increasing emphasis on long-range plaiming,
heighten its function in stimulating research, and
strengthen the channels of communication with
State departments of education will make this a
more effective Federal agency. The problem still
exists as to how Federal educational policy can
best be formulated. (Ch. 8 is addressed to this
point.)

It is very evident that better coordination is
needed of the different programs in education cu.!
ried on by more than a score of Federal agencies.
All told, the dollar value of programs not under
the direction of the U.S. Office of Education ex-
ceeds $1 billion annually. Some of these programs
undoubtedly should remain within their sponsor-
ing agency, but too often each Federal agency
operates in isolation, without communicating and
coordinating with others.

National Assessment: An Imperative

We must learn whether we are making progress
in realizing our educational goals; where more
effort needs to be made; where categorical aid is
warranted.

The problem is that we have trouble agreeing on
goals, and we fear that measures used to assess
progress will not be valid and will bring about a
centrally controlled curriculum.
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It should be recognized that we do not now
have instruments to do the job. But we should

not assume that the iob cannot be doneand done

without the concomitants so bleakly depicted by
the opponents of any form of appraisal. The Ex-
ploratory Committee on Assessing the Progress of

Education (the national assessment program
headed by Ralph Tyler) has devised an elaborate
sampling scheme to avoid direct pupil compari-

sons and district-by-district rivalry. The kinds

of achievement to be measured include many
aspects of performance, not just verbal learning.
Tyler has stated that:

. . . the areas of assessment will include much
more than the three Ws. Hence the assessment should
remind the public of the range of educational obiec-

tives being sought by modern schools rather than

limiting its attention to a small part of the edUca-

tional program.'

The effort to devise the necessary instruments
should be encouraged. If in tryout situations
they prove invalid, restrictive, or impossible to
administer, they need not be applied on the na-
tional level. But to oppose this development be-

cause abuses are possi'ole which may not occur
seems to fly in the face of badly needed progress.
The day will come when we will be able to measure

at least some of the outcomes of instruction, when
educational programs can be modified to better
meet desirable goals, when educational Jag can be
identified and dealt with.

s WO W. Tyler, op. oft., p. 14.
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