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educators. It makes possible the instruction of an individual in any
course the educator deems necessarcy. In order to utilize these new
opportunities effectively, the educators must decide what the goals
are for a person in an automated society. The educator must deal less
with the teaching of information and shift to teaching ideas, methods
of inquiry, independent learning, personal development, and social
living. He must contend with the special problems of poor children,
the need for excellence, and the demand for individualized
instruction. Educational technology has the potential to participate
in the dissemination of these educational values and to solve these
educational problems. To accomplish this there must be more effective
and better coordinated application of scientific technological
methods. There must be research on educational values; there must be
application of this research in the design of instructional progranms
and in the education of educators. It will also be necessary to
provide information about the technological revolution in education
to the general public. (JY)
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EDUCATTONAL PHTLOSCPHY AND EDUCATIONAL TECHNOLOGY -

by Glen Heathers®

*

Educational philosophy is concerned mainly with the values edu-
cation has, could have, or ought to have, for individuals and fér;society.
Educatioﬁal technolog§ is concerned chiefly with the rational means where-
by valued educational outcomes are, or could be, achieved. Viewed this
simply; philosophy and technology have an esgential relationship; the
former specifies the goals education can strive toward while the latter
provides means for reaching them. 1In practice, this statement of relation-
ship is over-simple. Technology (in the form of resear;ﬁ.methodologies)
can be usefui in selecting educational values and even in evaluating values
through searching out their interrelationships. Also, educational tech-
nology can determine in part the values toward which education is directed
through making possible the accomplishment of certain goals. As Broudy
states it, " ... scientifically based technology is the most dynamic single
factor in determining the scope of our possible duty ... because it changes
the domain of what we can do, out of which emerges the domain of what we

ought to do." He holds that "the abatement of igmorance" is our obli-

gation today since we now have the power to accomplish it. A final sort
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of relatjonship between philosophy and technology in education is that
they can proceed independently, This very often is the case, technology

being put to use without examining even the potential it holds for real~

izing designated educational outcomes.

Most educato?s identify "the new educational.technology" with
machines and machine-linked learning programs, Many spokesmen on education
distrust bringing machines into the schools, believing that their greatest
effects will be to dehumanize instruction in the intercst of efficiency,
They hold this belief despite daily evidences that téchnological develop~-
ments bear no fixed relationships to valued outcomes and that it is the
uses made of technologies that determine tﬁeir value'relevahcies. A laser
beam can become a death fay or a'surgical tool, Television can be used to
advertise cigarettes and extol violence or to fight pollution and model
racial toler%nce, It is not machines that merit distrust, but the people
who use machines, whether in the schools or elsewhere., A worthy aim is
for educators to learn to use instructional machines to good purpose, and
to teach their students to control and exploit machines in ways that
benefit them and their fellows,

The mosf fundamental components of "the new educational technology"
do not have to do with machines. Rather, they involve applications of '

!
basic scientific~technological methodologies tu education, It is the im-

pact of these methodologies, assisted by electronic computers, that seems

certain to revolutionize education. These methods have developed largely

outside education, Presently they are being put to use in devising,
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producing, and evaluating educational innovations, The methodologies we

refer to include scientific methods of inquiry; research-and-development

o

strategies and procedures; systens approaches; operations .research;

training research; cost/efficiency accounting; and policy research, It
is significant that these powerful intellectual tools.are being adapted
for use in education mainly by persons trained in the behavioral or social

sciences, rather than by professional educators. For example, the im-

portant volume, Training Research and Rducetion, was edited by a psycholo-

gist, Robert Glaser, and nearly all of its chapter authors received their

training and experience outside the field of education.2 '
ﬁcientific»technological methods, aé employed'within education,
promise to transform virtually every aspecf of instruction. We can look
to policy research fdr powerful analyses of educational ailms as they re-
late to the nature and purposes of individuals and soclety, We can expect
from fehavioral and social science the development of a theory of instruc-
tion based on research in individual dgvelopment invélving learning, per-
ceiving, thinking, feeling, motivation, personality, and social behavior.,
Research~and-development strategies, systems approaches, and training
research can providelinstruétional programs, materials, equipment, and

staff that implement a research-derived theory of instruction and guide

students toward goals that have been identified and justified by edu-

cational philosophers, policy researchers, and others.
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Scientific-Technological Society: A Challenge to Educators

Interpreters and evaluators of tcday's society are in general
‘agreement on its salicent features and their probable projections into
: the future. The slogan terms all are familiar: mass production, mass

communications, automation, efficiency, impersonality, bureaucracy, com-

plexity, rapld change, and unpredictability., The dynanic basis for creating
this society has bezen the systematic and pervasive use of scientific ra-
tionalism. James E, Russell summarizes the process in these wordss "There
is a change in the role of the mind in human afféirs, in the role of the
rational ... The processes involved are those of rational inquiry and
empirical validation, the harnessing through logic and evidence of the
abilities to recall and imagine, to classify';nd generalize, to evaluate
and compare, to analyze and synthesize, to deduce and infar.”3
Archibald Macleish finds the essential value comuitment 6f scien-
tific society in the initial application of nuciear power. "After Hiroshima
it was obvious that the loyalty of science was nct to humanity but to truth

~~its own truth--and that the law of sclemce was not the law of the good--

what humanity thinks of as good, meaning moral, decent, human~-but the law

4
of the possible,"
C. Wright Mills is equally dubious about the human implications
of science and technology. 'Science, it turns out, is mot a technological

Second Coming. That its techniquos and its rationality are given a central

place in a society does not mean that men live reasonably and without myth,

fraud, and superstition .,. The mass distribution of historic culture may
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not lift the level of cultural sensibility, but rather merely banalize
it~~and'compete mightily with the chance for creative innovation. A high
level of bureaucratic ratlonzlity and of technology does not mean a high
level of edther individual or social intelligence."s

I. A, Richards identifics the computer as the greatest force for
good or evil in technology's armamentaxiup. "All the foregoing epochal
steps may be regarded as extensions of familiar specific capabilities;
steam replaced and transcended men's and horses' muscular energy as pho§0m
graphy and telephony surpassed and extended the range of our distaﬁce re~
ceptors, So, more widely, did radio and television.  But the offerings
of the computer go beyond all such services; they extend the resources of
the central nervous system itself., The compdtér can supply an inexhaustible
slave service for whaéever we have the wits to instruct it to do. Suddenly,
we have a Caliban-Ariel executive that will achieve for us all that we, in
our wisdom or folly, can contrive to tell it how to handle."

Richards further points the moral: '"Someone will reply that com~—
puters by taking immense intellectual burdens off our shoulders, will free
us for precisely these tasks of.ultimate choice, these legislative acts.

We may hope so, while fearing that they will not. Almost all of us are
products of the assistance we can accept; Equally, we are potential victims

of those who, for whatever motives, would like to run things for us. Like

all power sources, the computer is not going to lessen our responsibilities
6

but to increase them."




The massive and rapid changes in knowledge, technologies, and
social forms that characterlze society today have vital implications for
the individual as a worker, citizen, and person, With respect to voca-
|

tional requirements, the point made by nearly every commentator is the

paradoxical one that increasing automation tends to eliminate routine jobs

and to retain or create jobs requiring commnunication skills, planning

abilité, and problem-solving competencies.’ Further, technological advances
occasion frequent changes in job requirements, placing derands on the worker
to keep his knowledge,of his job up~to-date or to undertake training fof

a new type of job. éow and co-authors sum it up: "The premium is, there~
fore, not on skills Rgg‘gg,'ﬁut on the capacity to acquire skills, to modify
them, and perhaps to begin again. Adaptability and flexibility are the key

qualities demanded of today's worker."7

Broudy is one social analyst who questions whether, in the main,

. automation will piace higher intellectual demands on the worker. He reasons
that "although it has been argued that automation will necessitate large
numbers of trained personnel within the labor force, it is not inconceivable
that by splitting.up jobs that now require a fairly high order of formal
training, the amount of such training will be so reduced that it can be
learned by apprenticeship or in relatively short periods of guided practice.
- In any event, there sceems té be no foreseeable future when a substantial

proportion of our population canunot get by quite well with relatively

little effort of body, mind, or will." .
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Very likely both viewpoints--~Broudy's and the more usual one--
share the truth concerning automation and job requirements. In this

connection, it is of interest that Prime Minister Trudeau of Canada

finds political capital in a presumed relationship Letween changing

society and changing job requirements at top governmental levels. In

a recent interview, he reported himself to be futurc-oriented, "It's
one of the arguments I used in the leadership campaign, when they said,
'You don't have experience, how can you aspire to be a Prime Minigter?'
My answer was, Well,‘in the rapidly changing world, the experience.isn}t

]

alvays very useful, The data are so different from one year to the next
that what you learned in a previous context can hamstring you."9
Komoski proposes that there has very recently occurred in America

a "radical shift ... from a primarily goods~producing econony to the first

predominantly service-rendering economy,' One indication of this is what
Komoski terms a cﬁange from standardization to "optionization." He notes
that "technology is able to provide secemingly endless arrays of gdodw and
services that cater to individual needs and tastes of every variety."

. .
This aspect of a service-rendering economy does not directly imply any
changes in job requirements since it is automation that permits the gréat
variety of products, A more fundamental point is that, as more jobs in the
production and distribution of goods become autonated, an incr;asing pro-
portion of workers will find themselves engaged in service occupations;
Komoski notes that, among such occupations, education is the largest.
The clear implication is that skills in human relations and corununication

o

will become increasingly important in our economy.

‘
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An aspect of employment in bureaucratic organizations concerns
Jjob satisfaction and morale. As Luther Fvans has pointed out, automation

rather precisely regulates the individual by preplanning in detail what

he does on the job and what human relationships are permissible thcre.ll h
Broudy, however, offers a safety valve to this predicament. "The very
‘system that has reduced the individual's freedom occupationally may help
to free him from it psychologically. With automation and new forms of
pover, earning a living may well become a peripheral rather than a central
principle of life and one's key significance may not‘be sought there.'" He
goes on to suggest that the critical question with a 20-hour work week is
whether the worker is prepared to spend the qther 20’hours as "an authentic
- :lndi‘vidual."l2
A majpr product of science and technology has been a revolution
in agriculture that has been the chief factor in the migration of millions
from rural areas into the cities. The fact that most of these migrants

lack the education and training required to obtain employment in urban

society has imposed severe strains on the economic, political, and social

components of our society., Frank Jennings doubts that these strains can

be relleved except by bringing all of our resources to bear on them. 'The

forces that are roiling in our cities cannot be harnessed by education

alone ... It is possible that the new critical mass will blow down all

the school walls and let the whole of urban society into the classroom.

( ( ( () 13
Perhaps the cities themselves must be re-created as giant learning centers,"
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The effects of the scientific-technological revolution are as
pervasive and powerful in the political and social aspects of soclety as
in the economic, These areas too are characterized by mass orgﬁnization,
intense pressures toward conformity to group norms, rapid change, and great
uncertainty. Under these cilrcumstances, individuality tends to be &tifled
and choices reduced to a few group-sanctioned alternatives, Yet, if pabple
‘are to 'retain, or regain, control of society, this must occur through the
exercise of social influence and political power. Broudy has stated well
vhat must oceur if citizens are to control modern society: '"The alterna-
tives to tyranﬁy by experts or mindless nose counting In such a society
is political education for the masses. Such education requires certain
kindé of kuowledge, learning skills, and skills of deliberation and im-
agination."l4 .

The iﬁpact of modern society cn the individual goes beyond the
changes it imposes on his economic, political, and social roles. It pro-
foundly influences his view of his world and of himself., Alvin Toffler
has sought to express the effect of cataclysmic cﬁange on the individual
with the term '"future shock." He writes: '"We have encountered the future
'so rapidly and‘with such violent changes in the ordered and familiar pat-
terns of our way of life that we are suffering ... the dizzying disorien-
tation bfought on by the premature arrival of the future."ls Today's
future in Amerdica is the stalemated war in Vietnam; the imminence of racial
wvarfare; pivil disobedience and police brutality; the struggle of cities

for economic and social survival; inflation coupled with rapidly-rising




taxes; str;kes by students, teachers, firemen, and policemen; and the
ever-present monsters and bugaboos of the Cold War, In such a world,
there looks to be no counter against onrushing events, and no hiding_
place from them, One becomes an observer of instant history and asks,
not what he can or should do, but merely, "What happens next?"

Gow, Holzner, and Pendleton offer a telling analysis of the thinking
man's predicament today. He must accept‘change as the rule while surrender-

ing the belief that progress is the natural trend of human society. He

"feels that progress, if it is to occur, has to be fashioned--and that it

is, at best, precarious." '"He orients himself to probabilities, not cer-
tainties, thus facing up to the fact that man is compelled to make re-
sponsible decisions in the face of uncertainty. ... He requires a high

level of tolerance for uncertainty and the ability to overcome through

action the anxiety arising in situations of crises; and he is often fearful
lest these demands prove too much for him and his fellﬁw—men."

These analysts see modern maﬁ as highly reflective, trying to cope
with uncertainty through searching out the motives underlying his and
others' actions. They find some positive features of the view man is
taking of himsélf and his world. A '"new individualism has emerged through
the concern for the responsibility of soclety to its members and of the
citizen to his state. ... fhis view of individualism is reflected in the

movement to provide equal opportunities for all children, to overcome

discrimination, and to build a new conception of the state as the protector

16 . .

of the individuai."




The most telling evidence today for individualism linked with
sdeial purpose is found in the world-wide xcvoit of youth against the
impositions of adult society coupled with the readiness young people are
'showing-to commit themselves to the welfare of people less fortunate than
themselves. While many youths have joined the hippies, others have joined
_the Peace Corps, fought for civil rights for Negroes, and campaigned with
Eugerie ‘McCarthy for what they and he believc.to be a better world,

In sum, what challenges to educators does the automated society

present? In the economic realm, there is an increasing demand for workers

possessing competencies in problem solving and human relations,; and for
people wﬁo are ready to relearn their jobs sr.prepare for different jobs,
Also, education must reach the millions in our Appalachias and Harlems
vho presently are not being equipped to hold jobs in urban, industrial
socicty., : ' . .

In the political sphere, general education is needed to equip all

our citizens for responsible decision ﬁaking. The aiternative is the abro-
gation of democracy through permitting control of our society by whatever
special-~interest group can seize'power~~Fascists, technocrats, generals,
Jnions, or corporations. Citizens in a democracy must have the autondmy
and wisdom'to persuade themselves while resisfing the persuaders.

In the social realm, the increasing need is for the attitudes and

skills required for effective interpersonal and intergroup relations, Our
society is split into warring camps that are both unprepared and disinclined

to find common purposes through negotiation. Ways must be found to break

T S o e i ey
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‘through the communication barriers separating young and old, Black and

Mhite,'affluant and poor. Basic education for social living is needed

| _
by children, youth, and adults equally.

i In the personal sphere, education needs to foster the development

of individuality tﬁat can withstand societal pressures toward begoming
what Mills has labeled The Cheerfunl Robot, The individual neceds to be
able to tolerate or cope with the complexitities, contradictions, and unF
certainties of mass society. He should be enabled to achieve personal
satisfactions and dejelop meaningful human relationships despite the im~
personal qualities o% automation. And, since persoﬁal‘man'provides the
foundation for social man, the individual needs to learn empathy, tolerance,
and thelwill to serve others as well as himself. The increased leisure
individuals will have as a product of automation offers the opportunity,
as Broudy puts it, to choose between "self-cultivation"’and "distraction
or boredom." Edu;ation for productive and enjoyable uses of leisure be~

comes a critical requirement since few people spontaneously learn such

Educational Aims for Today's World

Spokesmen within and outside educatioﬁ have brought forward a set
of educational aims—-or themes—~that reflect their conceptions of modern
society and of the education required for membership within it. These
themes, oﬁ the face o them, do not bear the stamp of technology. Indeed,
they appear to be a revival, a re-assertion, a rethinking of the philosophy

@

of education presented by John Devey. They mirror his scientific
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‘rationalidsm, his pragmatism, his emphasis on learning as experiencing and
. reflecting on one's cxperiences, and his stress on education for social

|
|
{Living. .These aims focus on the development of the individual learner,
!

iemphasizing his individuzlity, autonomy, and competence., They speak for
the free, inner-directed person whose qualities and powers express adapta-
bility rather than adaptation, decision-making rather than passive accom;
modation, openness to new learnings rather than rigid, unthinking adherence
to accustomed views and familiar ways. In this section, these educational
aims will be listed and characterized, In the following section, they will
be viewed as they rélate to the new educational technology. The reader
shoulq note that, while each of the themes pfcsented below has numerous
exponents in the literature, this list of eight is the writer's own and

reflects his perceptions and biases.

Thene 1:. Jdeas. Today's curriculum innovators are generally agreed
that instruction in the schools and colleges must shift'f%om a predominant
concern with teaching information within the subject-matter disciplines to
a focus on teaching a command of powerful, gemeral ideas that provide the
bases for ordering, interpreting; and predicting phenomena within the domain
covered by a discipline. Schwag has labeled‘this orientation as that of

P ¥ . .
" of a discipline, Learning the structure of ideas

teaching the "structure'
within a discipline-~concepts, principles, theoretical models--is an eco-
nonical and therefore practical approach, considering that the student can-

not possibly "cover the facts" of any field of n.owledge, and considering

that facts have little use--other than in information-please programs-—-

°
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except as they are employed in developing or applying ideas. This is true
in regard to all students in all curricular arcas. Slow learners even
more than gifted students need to be taken off a factual diel since, un-

‘like the gifted, they have very limited powers themselves to organize facts

and draw ideas from them.

Theme 2: Inquiry. It is the fashion today among curriculum writers

in the areas of natural science and social sclence to place emphasis above f
all on teaching the "methocs of inquiry" employed by scientists and scholars
in the respective disciplines., In the area of mathematics, the fa;hioﬁ is
to speak of "learning bi discovery." In the humanities and the arts, the
favored term is "creativity." It is this writer's preference to use inquiry
>‘ ' as the general term for competencies in problém solving or creative produc~
tion, In this usaga,‘inquiry covers the intellectual operations and pro-
cedures a person uses in working toward the solution of any sort.of academic
or practical problem, By "problem" is meant more than'a difficulty to be
overcome, Also, it refers to any pufpose or task calling upon the indi-
vidual to work out a solution.

L]

As was true of John Dewey, many educational leaders today believe

that the most important function of education is to develop the individual's
capabilities in inquiry toward the purpose of enabling him to function as
an autonomous problem-solver in his various life roles, or to be an effec-

tive participant in group problem-solving., Clearly, inquiry-centered edu-

cation is relevant to a society where knowledge and the uses of knowledge

are changing with great rapidity. (Prime Minister Trudeau might better




have claimed competencies in inquiry than professing as he did the lack
of knowledge that might bamstring him,) If education is to prepare the
individual adequately to confront life's problems, it must enabie him to
inquire about the consequences of actions and events~~théir values~--since
many decisions he makes in his roles as student, wotker, citizen, com-

-munity member, family member, or private person involve questions of value.

Theme 3: Independent Learnipngz. Closely related to inquiry is

student self-direction in acquiring and using knowledge or skills. The
most fundamental reason for teaching the student’ to learn indepcndéntl? is
that, throughout bhis life, his capabilities of expressing individuality in
his choices and actions will be measured by his competencies‘in self-directed
uses of his mind, A second reason for stressiﬁg self~direction in the school
progran is that individualized instruction on a grand scale becomes possible
only when the majority of students, mdst of the time at school, can proceed
wi;h their studies without iwmediate help from their teachers.

There are two dist:iinct ways in which student self-direction can
occur within the school program. One involves the use of 1earning programs
“that provide the student with sufficient directions that he can proceed
wilthout the teacher's help. The second, and educationally the more funda-
mental, involves .he student in planning and éonducting his learning activi—
ties, that is, in programming his own learning.

A dramatic and important new viewpoint is that all studentg)not

merely '"the gifted," can acquire and use competencies in self-directed

learning. This is a bold extension of the democratic faith. It is

iy
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supported by mounting evidence that nearly all students can learn to guide
their learning, and precfer to do SO, vhen assigned tasks are made appropri-

»

ate and vitel,

Theme 4: Individualized Instruction. Individualizing instruction

is the most-nearly universal watchword and rallying cry among those who

favor inmovations in the schools., Programs offering new approaches to indi-
vidualization are viured with the most widespread interest. The priority
assigned to this theme has several reasons. Child development resgarch has
increasingly stressed the magnitude and importanée of individual differénces.
Various new programs have made it appear feasible to adapt instruction to

the individual student better than previously., The ''nev humaniswm”" previously
mentioned encourages greaterlattention to thewindividual. Also, reactions

of intellectuals against automation have favored devoting special attention

to enhancing individuality, ‘
The prevailing conception of individualization is that it consists
either of independent study or a tutorial relation between the student and

his teacher. A more general definition is needed, such as the following:

Individualized instruction consists of designing and conducting with each

student programs of studies that are tailer-made to fit his learning needs

and his characteristics as a learner., Ncte that this definition requires

starting with the individual, not the group, in planning what to teach}
Group teaching is not ruled out since it -, proper and desirable to assemble
and teach students as a group whenevér, at the same time, éwo or more stu-
dents are ready to study the éame task together with group presentation or

-]

discussion.
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Theme 5: TFducation for Excellence, The view is gaining currency

ithat instruction with each student should be conducted on the working as- ;:
isumption'that he will master what he studies. The traditional view, aided
and abetted by psychologists and test-makers, was that the quality of stu~
dénts' performance on any task should rarge according to the normal dis-—
tribution curve., The emerging view is that mastery is a feasible standard
with all students provided that each student +- assigned tasks he is capable

of accomplishing, and provided that he is off -ud the materials, the time,

and the help he nceds for success. Obviously, employing the mastery cri-
terfon throughout the school depends on individualized instruction that
permits adapting the learning task, materials and methods, and rate of

advancement to the student.

The value bases for employing a wastery criterion universally in

education are readily found. John Gardner in Excellence has presented a

forceful account of why individual well-being and the general welfare de-
. . s 18 . . .

pend on everyome's doing his job well.1 Bloom has outlined in consider-

able detail the implications mastery has for the student's progress at

school and for his self~concept.19 Effectively employed, a mastery cri- .

terion would largely eliminate the need for remedial instruction. Employed
with "slow learners" and ''the educationallyvdisadvantaged,” it would prepare
these millions to achieve mﬁch greater effectiveness as workers,'citizens,
and persons. Employed universally, it would precvide that the rank and file
of citizens possessed greater competencies for making and implementing \ , i
fesponsible decisions in their various life roles. The result should be

<

a much higher probability than now that our citizenry would be able to cope

successfully with the problems and challenges of technological society.
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Theme 6: Fducating Children of Poverty. The crises in the cities

i

and the civil rights movenent have given rise to vigorous programs designed

to overcoie the educational diéadvantagcs suffered by ghetto children,
;hildren in poverty areas such as Appalachia and the rural South, and

Négro children generally. Representative prograus are lead Start, Follow
ihrough, Higher Horizons, and the Job Corps. A conceptual basis for these
programs is the working assumption that the educational deficits associated
with an unfavorable environment can be removed by instruction that is es~
pecially designed to overcome "perceptual deficit," linited vocabulary,

.

and low motivation to learn,

Theme 7: Educaﬁicﬁ for Personal Development. This theme is clearly
implied in the writings of many analysts of educational needs for today's
world. Francis Chase, for example, gives major attention to this theme
.in a discussion entitled "The Ends of Education Reconsidered." Thus, he

proposes that "

«++ openness to self, openness to new experience, and au-
tonomy rooted in this dual openness ciaim a place among the ends of education
for reasons of self-fulfilment as well as because they underlie the capécity
to make intelligent choices and assume responsibility in situations in which
knovledge is incomplete and the consequences of choilces are unclear."20
Chase gives attention also to such aims as choosing one's life purposes,
develdping a personal style of behavior, and gaining capacities to respond
to phenomena and relationships with understénding, appreciation, and appro-

priate action, Writers also have stressed the importance of developing

tolerance for ambiguity, flexibility, and the willingness to take psychic
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risks. Recently, increased attention has been given to the development
of a positive self-concept, a sense of adequacy and personal worth,

Despite the evident importance of education for perzonal growth,

ﬁhe school program usually has made few provisions for it, Instruction
has been focused predominantly on cognitive learning, The recent publica-
tion of a taxonomy of educational goals in "the affective domain' has en-
couraged educators to give greater attention to the development of attitudes,
interests, and values, In the main, however, today's educational reformers
‘are inclined to reason that sound personal growth can best be fostered at
school through develépiug the student's competencies in inquiry and self-
direction, and through calling upon him to master his learning tasks.
Individualized instruction also is seen as a way of fostering the develop-
{ ment of individuality. Indeed, some educators use the term "personalized
instruction" to give emphasis to their concern for personal growth at

gchool.

Theme 8:; Education for Social Living. 7This theme, like the pre-

ceding one, has received strong emphasis in the analyses made of the edu-

cation required for living in modern society. It usually bas not held a

prominent place in the school’s curriculum, A reason for expecting it to
receive more attention in the near future is the fact that schools in the
cities are coming into closer relations with their communities. Steps
taken to decentralize the public school system of New York City offer a
‘dramatic example of this trend. Another reason fof expecting increased at-
tention to social education is the sharpened concern about racial prejudice

and intergroup relations brought about by the civil rights movenent.




These elght svrts of educﬁtional values by no means exhaust the
1{st of educational aims that have been recoumended as important in pre-
paring the student for his world. They do, however, appear to this writer
to include the major purposes that have been advanced by educational spokes~—
men, We turn now to examine how these themes are related to the capacities

and uses of educational technology.

‘Educational Technology and Educational Values

If education were a fully rational enterpfise, one would find edu~
cators taking the initiative in searching out ways to use new technologies
and technoloyzical devices to foster, directly or indirectly, the realiza-
tion of designated educational aims. What usually happens, though, is that
the initiative comes from someone representing the new technology who asks
how one ¢an put this device, or this methodology, to work in the schools.
Frequently t'.c adapter of the technology to education does a good job of
relating means to chosen ends, but most often his concern is only directed
toward those ends that can most readilv be served by the technoiogy at
‘hand. And most often some important educational aims go begging because
neither the schoolman nor the technologist has them in mind,

In this examination of relations between technologiéal means and
educational ends, we shall consider both what uses are now being made of
technologzy and whag further uses lie within the capabilities of the avail-
able technologies. It is convenient to organize this means-ends analysis
according to the eight themes considered_in the previous section, beginning

with individualized instruction.
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Technelogy and Individuzlization., Individualized instruction is
thre educational aim that today is receiving more attention from both edu-
cators and laymen than any other. The chief reason is that a nuaber of
advanced prograus jin individualized iﬁstruction are testing the potentiali-
ties of recent develepments in technology. DMany people are optimistic
about the practicality of individuaiizatiou on a grand scale,‘having seén
'the progress made in these nev programs., Suﬁpes, the director of one of {
the individualized programs employing an electronic computer, expressed this
judgment: "It is not too much to claim that for the first time since public
education for everyone became a major goal of our society, individuali:ed
instruction at a genuinely deep level is now a feasible goai.”al

Suppes' judguent may well be correct, even though he realizes that
it will be some years before computer-assisted instruction can engage the
student in a frue dialogue rather than merely offering drill-and-practice,
or tutoring, in skills, concepts, and principles. The most important ques-
tion is not whether some instruction can be tailor-made for the learner,
but what instruction can be individualized in this way. To date, indivi-
dualiéed programs usually have not gone beyond the skill learnings in
reading, spelling, and arithmetic, Thesec learnings are important and indi~
vidualizing them to the degree already realized is a major achievement. §

Programed instruction and computerized instruction appear to have |
some inherent limitations that will prevent them from being used to indi-
vidualize education "at a genuinely deep level." True, as Hovland has ;

(J (] (] (J (J L 2 2 :
explained, computer programs can simulate some varieties of thinking. :
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But’Broudy observes that the computer is unable to simulate "molar problem
solving' that involves "the recognition of problems, making judgments of
relevance, formulating and assaying hypotheses, and choosing some form of
;commitment. ..."23 And Chase has noted that no one has been able to pro-
gram such qualities as "psychic risk-taking,” "openness to new learnings,"
,or."deferment of immediate gratification for long-range benefits.”24
Obviously, computers have limitations with résPect to learning personal

and social qualities. Further, they cannot accommodate a high degree of
student self-directicn, nor can they teach the studeﬁt to apply what he

has learned in situations away from the computer terminal.

It is probable that the most critida; contriﬁution bf the computer
for individualization will be its uses in the management of learning. Com-
puters have immense cépacities for recording, storing, analyzing, and de-
iivering data. Individualized instruction, whereby each student works on
tasks that are designed especially for him, demands uses of data in diag-

nosing, planning, and assessing that far exceed the capacities of the unaided

teacher who ordinarily is responsible for 25 or more students at one time,

When we learn what data are needed, and how to gather, interpret, and use

RTe Y o

these data, computerized management systems can permit truly individualized

instruction on a massive scale.
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Aside from programed instruction and computers, numerous advances

in educational technology facilitate individualization through offering

P

the student a greater variety of routes toward gaining knowledge or skills.

This means that a student is more apt to find an avenue to learning that

is both effective and suited to his "learning style.” Audiotapes, videotapes,
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film loops, and dial selection systems illustrate such technological re-
sources. Closed-circuit TV, on the other hand, tends to work against

individualization since it usually is employed for group teaching.

Technology and Independent Learning. Programed instruction, with

or without the use of machines, enables the rank and file of students to
‘proceed. with learning tasks on an independent basis and thereby makes indi-
vidualized instruction feasible. However, programed justruction does not

teach competencies in self-direction and succeeds with most students only

‘because it provides very explicit directions for each step in the learning

task. The more fundamental basis for independent learning, hence for indi-

r ’ viduéiization, is for the student to learn and use competencies in programing
his own learning. This requires that ne break free from student-proof
learning programs. Such programs, however, are of great value in teaching
reading and other skillg that provide the student access to the knowledge

he requires. One problem area with programed instruction is that, while

you can lead the student to a learning situation, you can't make him think

while he is there. Many students, low on motivation or lacking habits of

following directions closely, are not successful with programed instruction.

Technologzy in Teaching Ideas and Inquiry. There is no question

that educational technology can be used effectively to present models of
theory and inquiry, and to practice the student in theorizing or in plan-
ning, conducting, and assessing certain forms of inquiry. Television has

been used to stimulate inquiry and to provide the student with data needed

to conduct inquiries. Computer simulatdion can be employed to individualize
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learning of theory and inquiry methods, One of the most imaginative uses

of programed instruction is Crutchfield's approach to teaching competencies

iﬂ productive thinking to children in elementary school. He ha; developed

a sequence of 16 programed booklets, each working out the solution to a'

nmystery. Students working through the booklets on an individual basis

are led to participate actively in solving the mysteriles through framiné

éheir q&n hypotheses and testing them against the evidence.25
Instructional technology involving nrogramed 1eérning obviously

has its limitations for teaching theory and inquiry. To think credfively

‘and to behave as an effective inquirer, the student must become independent

of programs prepared by others. Of course, it often will happen that a e

student will need to use a computer or other technological aids in con-

ducting problemmsolviné tasks.,

Achieving Excellence Through Technology. Programed instruction has

shown that it is possible for nearly all students to master learning tasks

—-provided the student has the pre-requisite knowledge and provided the
learning program is carefully constructed to lead the student step-by-step
through the task while offering knowledge of results immediately after

eac.. step, Such learning programs in the basic skill areas, when they have

become fully deveioped and widely disseminated, can result in a level of
literacy much above that yet achieved. They can produce a nation of people
who possess the fundamental competencies in language and mathematics that
are required for many types of decision making in modern societies. Cer-

tainly this is an essential starting point for bringing science and tech-

nology under the control of our citizens and for ensuring that technology

is used in their interest.
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Mastery of basic intellectual skills is only one area of education
where excellence is meeded. There is the danger that more complex forms

of intellectual activity, since they are hand- to program and their attain-

ment hard to measure, will not be brought under sufficient instructional

control to employ mastery criteria, What is needed is to go beyond present

technologies and devclop educational counseling to a level where each stu-

dent #s gulded toward excellence in the conduct of various sorts of problem
solving, and toward achieving personal-social effectivencss in performing

his several life roles.

Pechnology in Educating the Poor. While technology has been accused

of dqhumanizing education, some of its evidently-human uses have been made
in programs for children who come from unfavorable enviromments. Ghetto
children have respondéd frequently to instruction in reading that employs
the “ta}king typewriter" when other approaches have failed to reach them.
Programs of early—childﬁood education have been designed to establish basic
perceptuél and cognitive skills that.underlie reading and mathematics.,
"Contingency management' has beén employed with ghetto children tc rein-

force behaviors that help them adjust to school and to learn at school.

In short, technology has proven of notable value in gaining educational

access to children who were unresponsive to usual instructional approaches..

Programed instruction, including that offered via conputer, promises also
to provide basic education to many millions of youath and adults in our

country who otherwise would not have access to such schooling.
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Technology in Education for Personal and Social Livineg. It should

ioccasién no surprisc that technology has had little application in the
éschools toward fostering personal and social growth, The curriculum in
%elementary and secondary éphool$, and in olleges likewise, gives little
sfstematic attention to these arcas of development. Most educators would
'say that instructional technology has relatively limited applicability to
these educational aims, though they probably would concede that instructional

television can be useful in modeling desired personal characteristics and

social bechaviors.

It wvas noted earlier that technology as applied in individualizing
or "personalizing" instruction, in fostering self-direction and inquiry,
and in promoting the mastery of learning tasks, has important implications

for personal growth, Recently, academic games such as those described by

Coleman have been used in simulating economic, political, and social pro-
blems, teaching students singly or in groups to inquiré within these areas.
The implicatious of these games for developing social role behaviors and
attitudes are evident,

Proéably ;he most significant uses of educational technology in
respect to developing personal and sowial behavior will occur through the
uses of computers in educational counseling, following perhaps the approach

" outlined by Cogswell in which the computer program simulates actual counse-
ling interviewa.z7 Another use of computers for this sort of purpose is

that of storing, analyzing, and retrieving data that the student's edu-

cational counselors can employ in planning, conducting, and assessing
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learning activities directed toward personal-social growth, In this type

§°f usage, it is reasonable to expect that computer management can permit

leffective individualized instruction in an important area that has re-

[}

;sisted definition and control within educational programs up to this point,

Summayy Assessment on Values and Technology in Education., In per-

. specitive, what educational values are being promoted through uses of the
new educational technology? The answer mﬁst be in terms of directions,
trends, and implicatlons since techmological developmentc presently are
hav}ng only scattered influences on teaching in elementary and secondary
schools, and virtually no influences on college teaching, .

The most general uses of technology in education concern what Broudy
terms "the abatement of ignorance.” Programed instruction generally, and
computer~assisted instruction particularly, have the poteniial for achieving
universal literacy in our society, reaching people of all ages and circum-

stances; in and out of school, with individualized instru;tion that ensures i

mastery of the basic skills in language and mathematics, Further research-

and-developnent is needed to provide the required methods, materials, and

equipment, and massive dissemination approaches are needed to give everyone

access to the new instructional programs. The critical point is that tech-

nology in the forms of new media and methodologies is making universal

literacy within our reach.

-

Thus far, the uses of technology in education have given only

limited attention to developing students' competencies in independent

learning and inquiry, or to developing those personal-social qualities




and competencies that characterize the inmer-directed yet socially-
responsible dndividual, In other words, the applications of technology
in education are mainly directed toward providing everyone with basic
intellectual tools without cffering instruction in how to use them,
Probably this focus on tools rather than their uses is due to the

“prefercnce today's educational technologists have shown for the precise

contrél of learning through programed instruction. Tor this, behavioral
objectives~~the more specific and concrete, the better~-are required. Ve
need other technologists, oriented toward fostering inquiry and pe;sonél—
soclal growth, who will give their attention to deve}oping instruction in
thesg directions, Such instruction would include educationai guidance and
probably would employ computer management of “the extensive data required
about each student, Also, this instruction probably would use television,
films, and computer simulation to present issues, provide data, and model
solutions., Its emphasis, as with counseling generally, would be on develop-
ing the student's competencies in chéosing ends and means, and in acting
upon those choices.

Is inséructional technoiogy now changing the educational values
that are expressed in school programs?' The general answer to this question'
is "No," since technology is focusing on the same learning goals that schools
usually have emphasized, that is, concepts and skills,

Thus far, developments in educational technology have given little

attention to the humanities, the arts, and the sciences, and instruction

in these areas usually is conducted without significant change even in
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schoolé where new technology is being used in teaching reading and mathe-
qgtics., If today's educational technologists were to move into these

other areas, they might try to shift the emphasis more strongly toward
teaching concepts and skills in these subjects since they know best how

to program these types of goals., The greater probab?lity, however, is that
efforts to engineer instruction in’'an area such as social science willybégin
with identifying as goals the teaching of theory, inquiry methods, and.
socjal attitudes and values. The problem'then will be to develop and em-
ploy technological approaches that are relevant to tﬁese goals, Television,
films, academic games, and computer simulation of inquiry about social issues
are examples of approaches that already have been applied on occasion to in-—
struction in social science, In sum, we can expect that instructional tech~
nology will be addressed to the same types of learning goals that educators

long have espoused., The difference will be that technology can greatly

improve their accomplishment and make their attainment more nearly universal.

Strategies for Optimizing the Uses of Techmology in Education

The technological capabilities are at hanﬁ to create a genuine
revolution in instruction, To accomplish this, there must be 2 more ef-
fective and better coordinated application of scientific~technological
methods together with use 6f computers and other media. A total "systems
approach" is required that begins with decisions about the educational aims
that should be pursued, continues with research-and-development procedures

for designing, producing, and assessing instructional programs directed
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toward the designated aims, and follows through with massive approaches

i to implementing the innovative programs. Supporting this total approach

and coordinated with it must be strategic research in behavioral and social

iscience, projects to engineer applications of new media to education, and

pfograms to enlist public support for the full effort. ©Since we can assume
 that this country will not choose to establish a Manhattan Project encom-

passing all components of the approach, a major determinant of its success

must be a high degree of communication among those who are responsible for

the various components in order that they can coordinate their efforts.

Research on Educational Values. Usually it'is assumed that the
ains of education are idenéified, studied, and justified by educationél
philosophers, while state departments of education, local school boards,
and administrators of school systems decide which educational aims a school
system shall pursue. These routes toward determining. educational aims are
too casual, too unsystematic, to ensure that education will be suited to
the needs of individuals and societyg today and in the future. Henry Dyer
believes that most philosophers have contributed little since World War II
to the value question, concentrating instead on "analyzing the absurdity

n28 Certainly school board members

of trying to specify educational goa_a.
and local school administrators have little expertise in determining rela-
tionships between educational aims and individual or societal welfare in

today's world.




Marvin Adelson points up the great importance today of making the

right deécisions about educational aims. He writes: '"Many educators agree

that edvcation is experienciug a value crisis from which it may emerge as

a very different institution. Since it is such a central, formative in-

fluence on the character of the society, much of the.future of the country

-and of the world depends upon the outcome."29 MacLeish quotes Rene Dubos

on a similar point: "We must not ask where science and technology are taking

. us, but rather how we can manage science and technology so that they can help
us gct{where we want to go."30 John Fritz urges that we must " ... harness
the machine and emerging electronic technology to the legitimate aims and
tasks of.the school .,." and warns of the &anger that decision-making and
control in education will be assumed by the developers and distributors of
new instructional systems.31

In a democracy, decisions ab?ut the purposes and aims of public
schools rhould be made by the citizens those schools serve. The task for
those wvho are experts on educational.values is to offer citizens the data
they need for making sounﬁ decisions about what the schools should accomp-
lish. Quite recently, as part of the technological thrust within ,edu-
cation, policy research has begun to address ftself to the study of edu-
cational aims in their relationships with the future of man and society.

As Willis Harmon indicates, policy research is a technology rooted in s&stems
anal-, is and in such approaches as the foreéasting of alternative futures.
Harmon offers examples of what educational policy research includes:

"Analysis of the basic issues involved in the choice of desired outcomes ...

-]

Descriptions of feasible alternative future states of education and of
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society, and identification of the policy positions which would tend to

lead toward each. .., Comparison of alternative means for aiming toward

chosen goals. ,,. Analysis of the basic dvnamics of implementation, in-
cluding studies of anticipated interactions of various groups with different
stakés in the policy choice, different perceptions of the problem, différent
goals,'etc."32 Harmon goes on to offer an analysis of four distinct policy
positions respecting educational goals that concern whether motivation to
learn is largely extrinsic or intrinsic, and whether the school should
focus on cognitive learnings, or on a combinatioh of cognitive and.affective
learnings.

In Harmon's view, the Introduction of nodern technology within
educational policy making is changing our whdlé way of thinking about the
ends of education. Hé points out that we are coming to regard "educatiornal

outcomes as products to be evaluated" as is the case with industrial pro-

duction. He says further: '"More ambitiously, we are beginning to think

in terms of consciously choosing the kind of future we wish to have, and
33

of education as a primary tool for shaping that future.

Policy studies clearly have great potential for showing the rela-
tions between various educational outcomes and various individual and
societal values. .Also, they can contribute by analyzing and assessing
how different educational outcomes relate to the concerns of différent
groups in society. Findings of policy studies, however, cannot be used
effectively in educétional decision»making until our citizens.possess the
political education called for by Broudy. Policy research, the?efore,

must tie in with general public education for using the findings of such

research, | . ' .
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Educational Values in the Design of New Instructional Programs,
i ‘ .

| How effectively are research-and~developuent methods being employed to

|

i build different educational aims into the new instructional programs? Do
i .

U U S

.thesc programs provide for inquiry, individualized instruction, independent

] learning, mastery, and personal~social growth? It is this vriter's judg-

“ment that not one instructional program has yet been designed-~either for

the eiemcntary, the secondary, or the college level--wicth the systematic %ﬁ
'+ purpose of providing instruction that implements a set of themes such as

those listed in the sentence above. When programed instruction is the'pre~

doﬁinant approach, individualized instruction and mastery ére stressed in

the teaching of concepts and skills, but there is neglect of inquiry, of

L competencies in self-direction, and of learning objectives in the personal-

social realm. Curriculum projects in natural science, mathematics, and

social science tend to emphasize the teaching of theory and inquiry, but

Evety,

do not provide for individualization, self-direction, or mastery, New

I

s

plans for organizing schools, notably nongraded programs and team teaching,

R ety

L
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offer only unsystematic provisions for individualization, independent

L

* learning, and inquiry. Computerized scheduling programs tend to be quite

T TR Y

neutral with respect to any educational aims;
The best that one can say about the design of new instructional :

programs is that, when they are systematic, this quality applies to one

or more sub~systems within the total program. Parhaps this is all one can | B

reasonably expect at this early stage of applying-research-and-development

strategies, or the systems approach, to education. In any event, the new
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educational technologies--methodologies and media--have only begun to find

application toward realizing in instructign a full set of educational

values,

Educational Values and Technology in the Education of Educators.,

Probably nowhere in the cducationa% reform movement have educational values
received so little attention as in the new programs of teacher education,

Theré are signs that this siltuation will shortly begin tu'change; but,

during the past decade, beginning with the Mééter of Arts in Teaching (MAT)

and continuing through interaction analysis and micro-teaching, it has'been

as though the designers of these programs had no awareness of the educational

aims characterizing today's efforts to transform instruction., With almost

no exceptions up to the last year or two, the new teacher education programs

have been employing the new methsds and media to train teachers to teach in
conventional instructiona’ programs directed toward conventional educational
goals. Micro-teaching, for example, has been using video-taping to assist

in training teachers to conduct whole~class instruction via lecture and

-discussion. The training has ignored individualization, self-direction,

mastery, and inquiry. Interaction analysis has been used to train teachers
to analyze whole-class teaching with no attention to the educaticnal values
involved aside from such matters as the amount of teacher—talk or pupi."}u~
talk, or the_methods the teacher used to encourage or discourage different

sorts of pupil participation in whole-class discussion,

P




e e T W e sy

|
{
‘
!

35

Technology in the schools will have profound effects on teachers'
roles, hence on teacher education. One possibility receiving attention is
that the teacher can be by-passed through computerizing the planning, con-

duct, and assessment of instruction. This means that the instructional

program would become both "teacher-proof" and "student-proof’ in the sense

|
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that neither teacher'nor student, despite inadequacies, could derail in-
strucgion. This would amount to what Al;in Weinberg has termed a "Quick
Technologlcal Fix," that is, solving an essentially-educational problem by
foci~-proofing the machine.34 An illustration of the Technological'Fix,is
to.increasa highway safety through making cars more-nearly fool-proof
rather than through improving the selection, training, and control of
drivers. The sensible answer to this man-machine dilemma seems obvious:

for increased traffic-safety, improve both cars and drivers; for better

instruction, streugthen both the school's instructional program and the
& prog

-~ v

competencies of its staff, B .

During the past couple of years, some experimental teacher edu-
cation programs that focus on training teachers to individualize or per-
sonaliée instruction have been initiated at a number of institutions’

including Bucknell University, Brigham Young University, University of

Texas, and Rnsearch for Better Schools in Philadelphia. We have yet to
see teacher education programs that offer systematic preparation for
teaching competencies in self-instruction or inquiry, thougl some experi-

mental programs—-at the University of Chicago and Carnegie-}Mellon University,

for example--are exploring this area.
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{ .A systems approach to teacher education would require that teachers
kor "insiructional managefs") receive formal trailning in specifying dif-
%erqnt so;ts of educational goals within the areas they teach in measuring
Lhe attainment of those goals, in planning and conducting lessons directed
towvard those goals, and in managing individuvalized instructioﬁ. In shoré,
teachers require training in operationizing educational vélue§ through the
conduct of: the instruction they offer theié students, Until teachers have
such training, the set of educational values under consideration in this
paper has‘little chance of governing instruction in the schools.

What has been said about the education of teachers applies also
to the education of school édmiﬁistrators and supervisors, of education

professors, and of specialists in educational technology. For the edu-

cational system to work in terms of a given set of educational values,

all essential components of the system, personnel as well as materials

and media, must contribute in coordinated ways toward the attainment of

those values,

Educational Values, Media, and Public Education. From the fore-

going analysis, it appears that one critical need is for the attentién of
systems technologists, policy researchérs, and other specialists to turn
toward déveloping ways to educate the public on ends and means in education,
How, for example, can the thinking citizen learn the whys and hows ofvindi—
vidualized instruction? How can he learn the nature and importance of

problem-solving thinking (inquiry) as an educational aim? How can he

come to learn the reasons for teaching every student competencies in

o T e e A
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independent learning? The need is for broad public education that provides
a,conceptual'grasp of educational aims anq of ways to attain them, This
is what the citizen should have as a basis for decision-making in relation
to his own education, that of his children, and that of his neighbors,
Various approa¢hes to public education of th%s sort can be devised
and tested by educational technologists. Giving members of tﬁe communitf
a greater role in planning and conducting thé school's program is one pos~
sibility.: Conducting orientation programs for parents and other community
menbers at school during evenings is another way. Bﬁt the approach that
appears most promising is to offer television courses on educational values
that are designed to interest and inform tHe'public. ‘The challenge for
program designers is to find an instructional approach that will capture
the imagination and fancy of television audiences, not to amuse bqt to
stimulate, to éopcern, and to teach, Probably the entertainment models
for TV prbgrams would not work for this purpose. The problem is that of
being honestly didactic yet compelling and gratifying, and this on a massive
basis., Is the technology of TV programing sufficiently advanced that it can
develop serious educational programs that will capture and hold today's
éudiences? If the Public Broadcésting Act can help achieve public literacy

on educational ends and means, it will have performed a high service in

the national interest.
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