COMMUNICATTONS
TECHNOLOGY
AND EDUCATION!

The acceptance and use of mass communica-
tions in daily life and their lack of acceptance
and use within education is a paradox of our
times. For most Americans the technologics of
mass communications have become necessities
as well as luxurics. For example, the cxplosive
growth and spread of tclevision in the U.S.A;
smee World War L1 is well known. Today over
95% of Amcrican houscholds in all regions of
the country and of all income levels own at
least one television sct.

Although television has received the most at-
tention as a medium of mass communications,
the other media have also grown. Radio, once
thought to be doomed by television, has devel-
oped new formats for music, news and talk
programs. Radio now serves many extremely
loyal audiences. The number of radio stations
serving the country has more than doubled
since 1950—going from 2,800 to over 7,000,
while the number of radios in use has grown
even faster--from about 100 million in 1950 to
over 370 million.

Motion pictures, once thought to be doomed
by television, have become a mainstay of the
television diet, Moreover, they are doing well
in many motion picture theaters. In addition to
this, films have become an art form for every
man thanks to the availability of relatively
mexpensive hand-held cameras, some now
with built-in sound. 'The risc in high school and
college courses lor filmmaking has been spec-
tacular. The recording industry has also pros-

'Based on part in Morrisett, Lloyd N, “Technology,
Humanism and Higher Education,” in Increasing Pro-
duciivity in Higher Hducation, Educational Testing
Serviee, 1974,

pered. Vast numbers of records are manulac-
tured and distributed—popular and classical
music, poctry and drama. Video cassettes for
usc on home television sets—only recently
available at competitive prices—make the
home sct even more versatile.

Although it 15 not often thought of as such, the
computer has also become part of the com-
munications technology surrounding us. The
techniques by which we can communicate
cffectively with computers have steadily been
improved to the point where there are now
computer languages for many purposes. Some
of these computer languages can be learned
casily by clementary school students, As tech-
niques of timesharing arc making it possible for
many people to use the computer at one time,
the computer is beecoming a medium of mass
communicafions,

Newer technolegies are still being developed.
Cable antenna television is now installed in
more Lthan 10% ol American homes, and satel-
lite communication for television and other
purposes is rapidly coming. Apparently there is
no end to the development and proliferation of
mass comrmunication technologies for recre-
ation and for business.

Although thesc same technologies have been
widely hcralded as having great educational
potential, they have made comparatively little
impact within education. The computer pro-
vides a typical example of what has happened.
However, this example could be almost dupli-
cated by case studics ol the use of radio,
television or video cassettes within education.
During the 1950’s and 1960’s when the cam-
puter was being developed as a great tool for
the sciences and business, many thought it also
held great promise for education, Therc was
also widespread initial enthusiasm among
teachers and administrators at all educational
levels. Computer manufacturers suggested that



the compulter would have broad application
within education, and a fow carly practical uses
were planned. Unfortunately these were fre-
quently underfinanced and inadequately
planned. Subsequently it was realized that the
computer did not fit conveniently within the
typical school system. Gomputers were con-
sidered difficult to use; they were cxpensive;
they were hard to maintain properly. After the
initial enthusiasm many educational adminis-
trators became disitlusioned. The [ew success-
ful uses of communications technology within
cducation are unfortunatcly not the rule. Onc
must conclude that the new communications
technologies have had relatively liltle impact
thus far,

Some evidence continues to suggest thal com-
munications technologies may have an impor-
tant future role within education. The
triumphs of clectronic technology outside for-
mal educalion are constant reminders to edu-
cators of a scemingly limitless potential. A few
successful, though limited and isolated, uses
within education show that practical results
arc puossible. A new way of looking at commu-
nications technologics und education may help
resolve the present paradox ol acceptance m daily
life and apparent rejection within education.

THE TECHNOLOGY OF EDUCATION

The debate about greater usc of modern com-
munications technologies within education
often rhisses the point. On the one side are
those who insist in the name of efficiency and
science that educators should make greater use
of modern communications technologies. "T'he
other side replies that they have tried without
much success. The issue can, however, be put
quite differently. Education today can be
viewed as being based on a single technology-—
that of print. The question then becomes
whether or not new technologies should be
added to or integrated with the present print
technology of education, If the issue is seen as
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the integration and addition of new technolo-
gies o a uwadilional technology, rather than
adopting something new in place of the tradi-
tonal, different questions can then be examined.

Before looking at these issues it is necessary to
have a very clear undersianding of what is
meant by “technology.” The definition given
by Ilarvey Brooks, Dean of Engineering and
Applied Science at Harvard, is instructive:
“..technology is essentially a specifiable and
rcproducible way ol doing things. Et is not
hardware but knowledge, including the knowl-
edge not only of how to fabricate hardware to
predetermined specifications and functions,
but alse of how to design administrative proc-
esses and organizations to carey out specified
[unctions and to inlluence human behavior
toward speeified ends. The key element in all
technology is the capacity to specify how to do
something in a publicly communicable and
reproducible way, The term, ‘technology,” does
not specily the whole domain of human action
but only that part which can be commmunicated
and specified in a replicable way. Thus it
excludes many human skills and arts which at
least at the present time cannot be codified but
must be learned from cxperience and by doing.”!

When this definition is applied w education we
find that cducation has a very highly devel-
oped technology. It is based on print combined
with lectures and discussions. Lhe textbook,
teacher’s manual, or other form of printed
material is at the heart of this technology. A
part of this technology is the publishing in-
dustry with ils cditors, publishers, salesmen
and administrative organizations nccessary (o
procure, manufacture and distribute books.
The authors who supply materials lor educa-
tional publishing arc also a part of the technol-
ogy, as arc the tcachers who use the marterial.

‘Brooks, Harvey, “The Technology of Zero Gron (h"
in Daedalus, Fall 1973, “I'he No-Growth Society,” p. 139,




At the college level, the campus bookstore and
the library are another part of this technology
of print- making available texts and reading
material (o students and prolessors alike. At the
elementary and secondary school level there
are similar ways of getling texthooks in the
hands of the students who nced them. It is not
the purpose here to analyze systematically the
technology of print as it spreads ucross the
entire educational system. It 1s only necessary
to see that if technology is considered as
knowledge in Harvey Brooks’ delinition, then
all formal schooling is, practically speaking,
organized around the technology of print. The
school, the library, the bookstore, the publish-
er, are all complementary and reinforcing
structurcs within this technology. Tt is highly
developed and the various parts of it reinforce
cach other as well as serving the whole.

‘This technology is certainly not new. Until the
invention of the printing press in the fifteenth
century, instruction was verbal. Once printed
materials could be acquired, the tradition of
verbal instruction began to incorporate the
newer print technology. In the succeeding four
hundred years this evolution has led to a highly
sophisticated and developed technology in
which verbal instruction is closely allicd with
and dependent upon print technology,

When technology is considercd as the knowl-
cdge that leads to a speciliable and reproduc-
ible way of doing things, it can readily be secn
that technology is vital to education. Without a
technology, cducation would be entirely a hit
or miss affair. There would be no way of
training teachers to do their tasks. R ather, cach
teacher would have to approach his job afresh
without the bencfit of the experience of those
who have gone before him. He would not be
supported 1n his task by a publishing industry
or a teacher-cducation industry. Not only
would this be extremely difficult from the

teacher’s point of view, it would be impossible
from the point of view of socicty. Sociely is
intent upon sceing that there is a certain degrec
of uniformity in the education of young people,
"This implies a technology which allows educa-
tion to proceed in a reproducible manner.

Understanding that education is based on a
highly developed and sophisticated technolo-
gy, we can begin Lo ask what are some of the
inherent advantages and limitations of the
prescnt technology. This approach lets one
explore the possible advantages and limitations
of new technologies that might be integrated
with the present technology of education. If the
present technology is adequale for the [ull
range of educational objectives and is at least as
nexpensive as any other technology, then there
would be little reason to change. If, however, it
is found that the present tcchnology of educa-
tion is not fully adequate or is not as efficient as
it might be, then there would be reason to
explore careflully the advantage of adding new
technologies to the present system.

THE DOMAIN OF EDUCATION

According to Lawrence Cremin’s delinition,
the conceprt of education is broad. He defines it
as . . . deliberate, systematic and sustained
ellort to transmit, evoke or acquire knowledge,
attitudes, values, skills, and sensibilities.”' All
institutions of education aspire to accomplish
at lcast part of what Cremin calls education,
but they vary greatly in the dircction of their
aim and their ability to achieve it. For exam-
ple, casual cxaniination of college catalogs
shows wide diflercnces in emphasis on knowl-
cdge, attitudes, values, skills and sensibilitics.
The research of the past fifteen YEArs on insti-
tutions of higher education bears out these

'‘Cremin, Lawrence A, American Education: T'he
Colonial Experience- -1607-1783. New York: Harper and
Row, 1970, p. xiii.




diffcrences although not always confirming
what the college catalogs say.

For the most part, the residential liberal arts
college lakes the transmission of attitudes,
values and scnsibilities as a mmore serious part of
its effort than does or can the commuter college
or the correspondence school, Two-year voca-
tional coileges take the transmission of skills
more seriously than the liberal arts institutions,
Colleges with religious orientations and tradi-
tions olten place more emphasis on attitudes
and values than do their secular counterparts.
These dilferences among colleges are mirrored
in the differences among elementary and sec-
ondary schools.

Of far greater importance than these dif-
ferences among institutions of education is the
fact that all of them utilize a single common
technology and, as a result, basc their approach
to learning on a verbal model. The medieval
teacher talking to his students has become the
modern professor or teacher lecturing to his
class and assigning readings. The teacher pre-
sents a verbal codification and abstraction of
expericnce to his students. Lven though we
might agree that expericnce is the best teach-
er—allowing learning and understanding in
uncqualed breadth, depth and richness—it is
impossible, impractical and ineflicient (o try to
have students fully experience history, eco-
nomics, mathematics, social studies, science
and the other subjects of education. We, of
necessity, codify experience in verbal form for
its transmission to students, In the process of
verbal codification some things are morc fully
captured than others. The verbal codification
ol expericnee deals more easily with knowledge
defined as information than with values, atli-
tudes and sensibilitics. Words can transmit
knowledge about values, attitudes and sensi-
bilities but the values, attitudes and sensibili-
ties themselves arc something apart from and
dilferent from knowledge about them. The:



philosopher, DT, Suzuki, said, “The intellect is
after all the spectator and when it does some
work it is a hireling for betler or worse.”
Choosing a verbal model for the transmission
of knowledge has meant some inherent loss in
the capacity to transmit other human qualitics,
The ideal of the liberally educated person has
never heen simply that of the knowledge ma-
chine but rather a person who combines
knowledge with values, attitudes, skills and
sensibilitics and is able to employ his intellect
in the service of his own and others’ humanity.

The technology of print and lecture is highly
efficient in the transmission of knowledge. As
we have seen, it is also a technology that is
extensive and sophisticated in its development
and extremely [amiliar to all involved in the
educational process. This very familiarity
tends to blind us to some of its limitations. The
verbal tradition of education is like the air we
breathe, We don’t notice it unless we catch a
cold or the pollution level becomes so high that
our attention is dirceted in detail to the air and
our breathing apparatus.

Each of the new technologics of communica-
tions 1s very likely to have its own set of
characteristics and these will be diiferent in
some degree from the characteristics of the
technology of lecture and print. Just as there is
some possibility of loss when a lecture is
translated into print, there would be the possi-
bility of other losses if lectures or texts were
simply (ranslated into television, radio, or
other terms. The textbook transmits knowledge
more efficiently than the teacher, but textbooks
arc notoriously dry, and dull, and ineffective in
transmitling skills and sensibilitics, The lecture
broadcast by radio or recorded on a cassettc
omits the visual image of the teacher and along
with it some of the ability to transmit nonver-

'Suzuki, DT, Essay on Zen Buddhism, Leondon:
Luxuk and Co., 1927 in Karen Horney, Neurosis and
Human Growth, New York: W.W. Norton, 1950, p. 183,

bal aspects of expericnce. The television
broadcast captures the visual image of the
teacher but does not allow the interaction, both
verbally and nonverbally, between the good
teacher and his students. The computer can
interact Lo a degree with the student, but 1t
cannot deal with an individual’s emotions.

Relatively few people argue that radio or
television or film should be used simply to
record the teacher or the texthook though these
simple and dircet applications of lechnology
have been made--occasionally quite success-
fully. Sitting in [ront of a television set at a
convenient time o watch a good lecturer can,
be a more satisfactory cxperience than sitting
in the back row of a large lecture hall listening
(o the same lecturer in person at eight o’clock in
the morning. The highly motivated student
who needs to review a critical demonstration
that he has missed may be more than glad to
listen to a recorded version of the demonstra-
tion available in the library. Factors of motiva-
tfion, convenience and necessity may all con-
tribute to make the student resigned or, indeed,
pleased to have the opportunity {or learning in
this way through technology rather than
through the direct experience of his instructor.

THE POTENTIAL

OF NEW TLECHNOLOGY

‘The new technologies of communication can,
however, be more than this, These technelogics
allow one 1o record, edit, and mix sources.
They can thus add very substantially to what
the instructor does in the classroom or what is
put inte a texthook, These additions to the
instructional process can possibly combat some
ol the incffectiveness of words in transmitting
skills, attitudes, values and sensibilities. Where
waords alone convey only poorly the excitement,
fear and sudden rush of the stomach into the
throat frem a ride on a rotler coaster, a super-
wide screen and associated sound effects can do
it very well. A text of John Kennedy’s inaugu-



ral speech conveys little of the drama and
impact of the occasion. When this history is
presented through a recording or a televised
prescntation, understanding and experience
are greatly enriched. In a vecent issue of the
Yale Alumni Magazine Michael Lesy dis-
cussed his work in joining photographs with
words. He wrote, “Pictures are just a level of
data which to me is awesome—and which has a
completeness which astounds me. But they arc
still incomplete. T mcan I can show you a
photograph of the World War IT surrender on
board the Missouri, but unless T can lay on you
the diplomatic cables that were involved, you
still won’t understand it. The whole thing is
arrangement—the whole thing is the choice of
those details which put together will call up the
smell, the sunlight, the sound, the thought, the
predictions, the whole shebang..,.”!

Although we arc aware that each of the new
technologics is likely to have its own charac-
teristics and we can undersiand vaguely what
these characteristics may be, we have very little
real knowledge of the details and what they
imply for education. Most research on the use
of television or radio or compulters in education
has not been very analytic. It is not Very
helpful, for instance, to study whether or not a
television lecture will be as effective as a lecture
given in person. We will never begin to realize
the potentials of the new technologies il we look
only at their present applications within the
ficld of education. ln addition we must look at
how thesc technologies have been developed in
their most advanced uses. For exampie, the
potential ol computers and their unique
characteristics are best understood by those
who have a thorough knowledge of their scien-
tific applications. ‘I'he characteristics of televi-
sion are best understood by those who are
thoroughly {amiliar with the creative applica-

'Lesy, Michael, “I'he Mystery of Time Past,” Yale

Alumni Magazine, April 1974, p 15

tion of television in its entertainment and news
forms. These applications of technology out-
side the field of education are notin themselves
sufficient Lo determine how the technologies
might be applied within education. Commer-
cial television or the scientific applications of
computers are, however, indicative of some of
the inherent characteristics of television and
computers. Morcover, commercial television
and the computer as used in the sciences show
us these technologies at their most sophistical-
ed level of development.

The children’s television program “Sesamc
Street” is one example of an allempt to adapt
the entertainment form of commercial televi-
sion to educational purpose. Gerald Lesser has
recorded the history of “Scsame Street” and
some of the rescarch on it in Lessons {rom
Sesarne Streel.? In domng so he has catalogued
some of the characteristics of television that
might be applied to education and how these
characteristics might be used. As a beginning,
Lesser pomnts out that all communications
media have their own conventions. Books have
their conventions. They arc written in sen-
tences that in the Western world read from left
to right and from the top of the pagc to the
bottom. The sentences are combined in para-
graphs and the paragraphs in chapters usually
indicating convenient places for the reader to
pausc without losing the development of a
thought. The conventions of print operale to
organizc the material for the rcader and allow
the reader (o anticipate certain regularitics. The
same Is true with the conventions of television.

Somic television conventions are extremely
commonplace as, for example, loud music or
music in a minor key, dramatic pauses, the
carnera zooming in, or the motion stopping at a
given peint. The producers of “Sesame Strect”

*Tesser, Gerald S, Chaldren and Television: Lessons

from Scsame Strect, Random House, 1974,
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heavily on the transfer of information. Only
limited attempts are made to deal with other
areas of cducation, such as the development of
values, skills, sensibilities and attitudes. I{ edu-
cation is 1o muke a serious attempt lo ac-
complish its goals, it must make not only the
best use of teachers but also the best use of
modern technology. Bringing tmages, sight
and sound into the classroom will help tcachers
approximale expericnee and remove some of
the abstraction and unrcality that can pervade
the schoolroom. Teachers and technology 1n
combination can better expose students 1o the
wide range ol stimuli necessary to fully develop
skills, attitudes, sensibilities and values, as well
as knowledge.

It is often suggested that a greater use of new
technology will mean a substantial loss in
educational quality. Behind this claim is the
idea that technology is a dehumanizing agent
in cducation and that its widespread use will
increase the alicnation that is already too
prevalent between students and recachers. It
musl be recognized that to some extent the use
of any technology in education is dehumaniz-
ing. The codification and abstraction of expe-
rience n some form of technology is absolutely
necessary for a system of education, bul its use
1s & substitution for direct cxperience. As a
result some of the human qualities of experi-
ence are likely to be diminished.

The relatively efficient (ransmission of knowl-
edge is gained at the cost of reducing capacity
for the transmission of other human qualities.
The best tcachers, by their manner and cx-
ample, arc able Lo transmit or evoke those
qualitics of education that tend to be lost in
mere words. This ability is precisely one of the
things that sets apart the master teacher -the
person who is a bit of a poet, a performer, an
actor, a mimic—irom the person who is unable
to add very much to the words he uses in his
teaching. The argument madc here is that
different qualities are lost in different tech-

nologies and that by using the [ull panoply of
technology, rather than luniting education (o
one or a few, less will be lost. It is up to the
schools to make the best use of all available
technologies in order o cducate insofar as
possible across the [ull domain of information,
attitudes, skills, sensibilities and values.

A closely related reason for the failure to make
grealer usc of new communications technolo-
gies in cducation is a strong tendency (o accept
present standards of performance as well as the
limitations of present procedures. We must sce
if present standards can be raised and present
limitations overcome. It must be admitted that
we know relatvely Hide about what is lost in
the verbal (ransmission of information and
how these losses can be overcome. More atten-
tion' should be paid to the inherent limitations
of verbal education. As this arca is studied and
clarified, we will be able o remedy deficiencies.

Very practically, one problem in using the now
communications technology is that it may not
be appropriately designed for educational use.
Since the current cducational market for new
communications technology is relatively small,
litde attention has been given to designing
hardware and software for the educational
markel. A simple example would be the use of
television in the classroom. The normal televi-
sion set 1s designed for home use. Tt is to he
viewed by one or at most five or six people who
sit close by. In the ordinary classroom there
may be twenty or more students, The home
television set is not appropriate for classroom
viewing. The deficiency 1s often made up by
the use of several television sets 1n the same
classroom. "T'his, too, is not the optimal viewing
situation. If the television signal were ampli-
fied and projected onto a large screen, it could
be viewed simultancously and conveniently by
many people. There arc some of these televi-
s1on projection systems in use, but they are new
and have not been developed (o the point where
they offer reliable and high quality pictures.



Not only is it necessary to design communica-
tions technology specifically for educational
use, but it is also important to achieve high
standards of quality. Communications tech-
nology used in the classroom must be extreme-
ly rcliable and of high quality so that its use
[acilitates and docs not interfere in the educa-
tional process. The breakdown of a projector or
a television set in the classroom can destroy an
otherwise well prepared hour or day of instruc-
tion. Just as there arc military grade specifica-
tions for technology that are higher and pro-
duce greater rcliability than similar
specifications in the civilian sector, so educa-
tional grade specilications are needed lor new
communications technology if it is to receive
wide acceptance in the educational system.
(iven our widely dispersed and autonomous
cducational units at every educational level,
this is an area in which the federal government
could play a vital role, The federal government
might well stimulatc the necessary research
and development into the production of ap-
propriate educational technology and set per-
formance specifications.

MARSHALLING THE RESOURCES

All the foregoing arguments imply that the
effective use of new communications technolo-
gies in education will require substantial in-
vestments in its development and in the explo-
ration of its potential. These heavy investments
will come in moncy, in manpower, and in a
time perspective that will allow full explora-
tion of the potential uses and appropriate
integration of new technologies with the pres-
ent technology of print and lecture. Although it
has become trite Lo make comparisons between
federal education budgets and expenditures for
military defense, the problems arc not dissimi-
lar in this case. A time span ol five to ten years
is often adopted lor the development, funding,
acquisition and implementation of a new de-
fense system, If new educational technology
has the potential that many pcople think it

does, similar time spans and similar invest-
ments will be needed. It cannot be expected
that cities, school districts, or colleges and
universities can cope with the long time
periods, make the investments, or do the neces-
sary planning. If new technology is (o be used
effectively, then it is vital that the federal
government take responsibility and plan ap-
propriately. This will mean new mechanisms
of lederal planning and action as therce 1s litule
past history of elfective [ederal involvement in
thiy area.

In many ways this scems like an inopportune
limme to discuss the usc of new communicalions
technologies in cducation, Educational bud-
gets are under scvere sirain in limes of rising
costs, inllation, and resistance Lo increascd
taxation. The greater usc of new communica-
tions technologics will incvitably mcan new
costs, and these arc not easily assumed in times
of budgetary stringency. Particularly, they arc
not easily assumed when there is lirtle to
suggest that the new technologies will be help-
ful. We have also entered the time of teacher
surpluses, so there is not the samc pressure to
increase educational outpul through the use of
technology that existed only a few ycars ago.
Now many tcachers fear job loss. The proposi-
tion that the new technologies will make cdu-
cation more efficient is scen as a threat to their
position. It has been argued here that while
new technology may improve efficicncy in
cducation, its more important use is Lo allow
education o procced more effectively across its
full range of goals.

Qur sociely is committed to education as a way
of life. This commitment makes it of funda-
mental importance to examine carefully what-
ever promiscs increased quality or efliciency in
cducation. So far the new communications
technology has promisc, bul the promisc has
not been fulfilled. In our own interests and the
interests of thase who arc to be educated in the
future, this potential deserves the most careful
investigalion.






