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PREFACE ‘ : : o

s et iy

While this report deals with the various aspects of-educational technology
under approbriate headings (arbitrarily created for convenience in dealing

with the subject at hand), an intertwining relationship exists between the

various categories,

7
e

. / : .
Therefore, at the risk of seeming redundant, similar ideas may recur under
various categories, TFor example, environmental factors, in. addition to being

dealt with under the heading Néédsvbf~theﬂLééfﬁér, are the subjeét of a

separate section.

Perhaps the repetition of éertain issues could be interpreted as inferring
their greater signifiéance to educational technology ﬁhan some other areas
which are not so stressed, This, however; is hot meant to minimize the
importance of any single issue dealt with in fhis report, ALL are impor-

tant and integrally related to the field of educational téchnology.
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INTRODUCTION

This report shall survey the current state of educational tech-
nology in order to identify areas of priority importance for a
program of research into audio/visual technology and transmission

systems in support of.educétion.

. . s
Since the scdpe of educational.technology is almost without bound-

aries, this report should be congsidered exploratory and suggestive

rather than. exhaustive in content,

"The next three decades will see man in a continuous
transition away from a largely mechanical environment
dependent on transportation towards a telecommunication
one, in which his experiences will be increasingly based
on the use of electronic devices. This transition will
profoundly alter (for better or worse) the shape and
characteristics of most of our ways of life,"!

Since education is becoming increasingly more important in the lives
of every Canadian, a systematic approach to educational planning

seems ineviteble.

In dealing with the complex subject of educational technology,

this paper will be divided into Sections as outlined in the

table of conents. o
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DEFINITION OF "EDUCATIONAL TECHNOLOGY"

_"education', "technology', and ‘'educational technology’ has taken

Much misunderstanding of the true meaning of the terms

place in recent years. The term "educational technology' is often

confused with the phrase '"audio/visual aids in education'.
' /

One of the more accurate and meaningful explanations of Meducational
technology” is given by the National Council for Educational
Technology in Great Britain,

"Technology can be defined as the systematic applica-:
tion of knowledge for pratical purposes. Educational
technology, therefore, is concerned with trying to
find systematic ways of applying existing experience
and knowledge of resources and methods to the problems
of education and training. Or to put it another way,
educational technology is the development and applica-
tion of systems, techniques and aids to improve the
process of human learning. '

It is not merely a newfangled term for audio-visual
aids in education. Certainly education is making in-
creasing use of audio-visual devices, as they greatly
enhance the resources .of the teacher and therefore
help him to do a better job. But in themselves they
are no panacea for educational ills. They must be

part of an organised arrangement of learning,where the
exact way in which they will help the teacher has
been carefully worked out., A classroom jammed with
every kind of audio-visual device would be useless
unless the teacher knew how to use it to help his
studen®s to learn."?

Technology, if properly integrated into the educational
system, can be an invaluable asset to the educational process;
however, serious problems confront.the educational technologist, in

particular, and the educational community, in general, Some of these

. issues will be: dealt with later on,
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.since he believed that every individual has a vight to an edudatipn,

A BRIEF HISTORY OF EDUCATTONAL IDFAS

in the_early days of primitive communitiés, while education did é#iét,
it was neither formalized norvétructured. Yét, educatién has always
been an infegral part of Man’é.life for "1earning itself is life's
ultimate pu_rpose."5 | '/ |

-

While edudétion‘under the ancient Greeks was highly developed, never-
theless, it WQé not universally aVailable to ali.‘Plato, in the third
century B.C., suggested an educational system in which each person was
given the ppportunity to seek his fullest potential. Furthermore, he
believed in a balance between indibidual liberty and social stability.

Aristotle (384-322 B:C~), on the other hand, suggeéted that the purpose

of education was to serve,to preserve, and to protect society.

Pestalozzi (1746-1827) stressed the concept of '"universal. education'

A disciple of Pestalozzi by the name of Felenberg stressed the concept

of vocational, industrial, and agricultural w=chools.

It is difficult to imagine an educational philosopher who has had

more influence on modern educational theory #nd practice than John

Dewey. Progressive education stems from his ideas; the aim of
. . L

education is more education; education is grcwth.

Two of the leading schools of educational psychology stem from the

work of Jerome Brumer (born 1915) and B.F. Skinner.




First, Bruner, a cognitiive psychologist, is concerned primarily with '

. ‘ " -
intellectual_devélppment in learning theory. According to Bruner!there
are five stages of intellectual growth:

.a) increasing independence of wresponse fo stimulus;
b) the internationalization of events in‘a“storage system' which
corresponds to the environment; , : 5/
¢) the conscious use of 1aﬁguage (#erbal and mathematic) for
commpnication; language is one of the crucial factors in
‘intellectual development;
d) the systematic interaction between the learmer and the tutor;
e) the increasing ability io deal with altewvnatives simultan-

b

eously or in sequences.

Bruner's earlier preoccupation with the nature of the processes under-
lying perception, thought, learning, language, and other social pheno=
mena lead him to study the nature of the educational process and cog-

nitive development in children.

Brunér's theory of instruction stresses four themes:
a) how tha role of ’strqcture in 1earniﬁg' may be made central
in teaching; that is, curriculum development;
b) 'readinéss for learning';
¢). 'the nature of intuition':. 'analyﬁic thinking';
d) ‘the desire to learn'; an intrinsic,desiré to learn must be

present.
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John Goodlad? in commenting on Bruner accepts the premise that any
child,at aﬁy age, can 1eafn anything (the concept of 'non-grading')
although he questions thé value of this premise. Furthermore, in
suggesting that the curriculum not be structured, he brings out the
idea of'continuous progress'. Goodlad goes on to suggest thatiinstructn
ion should be both'goal»oriented and individualigzed. Aleéénder Neil
leader of the free school movement criticizes goal opientation in favor
of a free-flowing process of educational expe'riences:D
B.F.\Skinner)ta behavioral psychologisi: and proponent of the ’stimulus;
reoponsive‘concept of learning' (iﬁ the Pavlovian sense) éuggests that
1eorning must be goal< oriented behavior. In his theory,which is based
on exéeriments with pigeohs, he emphasizes two themos:

a) poéiéive (rewafd) and negative (punishment) reinforcement;

b) the time factors in learning (that is, memory and'foréetting)

The most effective learning results from:a situation which isAPositive

and comes immediately after the desired beha?iof, followed by rein-

forcement which is frequent,

The best-known application'of Skinper's operant conditioning prineciple

‘ : 7% .
is in his development of 'the teaching machise' and' programmed learn-

ing' originally created by Pressey in 1926.

‘With respect to instructional objectives, a work in cognitive theoxy

that must not be overlooked is the Takohomy of.Edocéﬁioﬁai dBjectives:
. 13
Cognitive Domain by Benjamin S. Bloom.

- -~ -

S e



. 1)
UA Basic Reference Shelf On Learning Theory", excerpted from Theories

Of Learning (Third Editiqn) by Dr. Ermest R, Hilgard,appears as
Appendix , at the end of this reporty it summarizes most of the

educational learning theories applicable today.

Based on the foregoing. outline of the history of education, it should
s

s

“be evident that any pedagogical system -~ if it is to be effective -
must be respoﬁsivevto the educationél (and'Sﬂcioncultural~economic)'
needs of the users of the system in the total educational environ-
ment. In particular, a study should be made of the needs of:

a) the learmer, b) the teacher, c) the adminjstrator - each in re-
lation to:the academic, tﬂe govefnmental, and industrial environ-

ments in which they must perform.
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ﬁISTORY OF THE AUDIOVISUAL MOVEMENT

Several well-documented bools dealing with the development of educational
technology are available. Therefore, it WOu1d>be reduﬁdant at this
time to outline the history of instructional technology;A Attention should

be drawn, however, to one outstanding work in this field, A History of

/s

Ve

Instructional Technology by Paul Saettler.

"Part I of this work traces instructional theory and method
from its beginning in early cultures; through the various
Greek methodologies, and notes the contributions of such
men as Abelard, Cemenius, Pestalozzi, Herbart, Dewey, and
Skinner.

Part II systematically covers the emergence and development
of the audiovisual instruction movement with chapters on the
school museum, instructional film, instructional radio,
instructional television, programmed instruction and an.
excellent chapter on the systems approach to instruction.

Part IIT traces the background of instructional media
research from its beginning in 1918 with the first studies
on instructional film to the present.

The book contains more than a historical report of the field
“of instructional technology; it carries a strong thread of
‘instructional theory through the entire work, This work

is highly recommended for those interested in the signif-
jicance of the shift from audiovisual ‘instruction to
instructional technology or, as Saettler puts it, the shift
from a physical science concept of instructional technology
to a behavioral science concept." @




. CHANGES IN THE APPROACH TO EDUCATION .

"Hitherto, schools and universities have grown up around
- libraries, recording past human achievement., Teachers and
professors, both generalists and specialists, often iso-

‘lated by academic life from wordly influences, have.
sought to interpret and to pass on to their students
what they believed most significant both in this in-
formatioun store and in the new knowledge gained with-

- in academic walls.  This is where the latest information
and the best education were! T

Today, the entire communication process involves contin-
uval learning by everyone, everywhere. The rapidity and
all-pervasiveness of electro-magnetic media have estab-
lished a fundamentally new environment for both educat-
ion and instruction. The community itself has become the
repository for most recent advances in both the 'sciences
and the 'humanities'. And, through 'electro-magnetic
space', our planetary system is now becoming our
'electric village', our school for everybody,our
'university-without-walls'. This is where the latest
information and the best education are!" !

While Ieafning space used to be confined to the classroom, its bound-
aries are less clearly defined now and include not only the 'school-
house' but also the home, the community, the city,vand all tele-

communication space within reach of the learner.

In the World Future Soéiety's journal, The Futurist, a recent issue,

devoted to 'education and futurism', outlined changing trends in
A} ’ } 8

education,

"Society is placing an’ increasing premium on more and
better education, in recognition of the fact that change
demands versatility and flexibility, and these, in turn,
demand even more education and a continuing flow of new
knowledge, Educdtion and knowledge have, of course, for
centuries been important factors in society, but both

. the degree and the character of their importance are

now changing fast. Whereas education, up till now, has



been largely concerned with the transmission of accum-
ulated knowledge and perpetuation of the culture, from
now on, we are told, it will be more a process of de~ .
veloping skill in thought ~processes and of preparation
for change."!!

“"perhaps it is not too much to say (according to
Daniel Bell) that if the business firm was the key
institution of the past hundred years, because of ~
its role in organizing productlon for the mass creat-
ion of products, the university will become the cent-
ral institution of the next hundred years because of
its role as the new (sic) source of 1nnovat10n and
knowledge "L

Because of the increasing complexity of the educational system in

Canada -~ including the need for educational planning, research,

and management, and the development of educational telecommunic—
21

atlons media - a systems approach seems to.be one of the more

i

viable methods for dealing effectively with the educational

process. ''Systems procedures, if properly considered, can be -

: 22
effective tools for dealing with major educational needs."

"They appear to offer the educator the following advantages:

a) a way of viewing large problems within a product-
ive. perspective;

b) the effective organization of the parts into mean-
ingful systems for dealing with problems;

¢) the effective application of resrurces based on
alternative organizations;

d) a context for understanding the constraints im-
‘posed upon the 1nst1tut10na1 strlcture of educat-
ion;

e) a group of planning techniques wl.ich makes p0531b1e
lazge-scale, long-range planning;
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an interdisciplinary, problem-oriented approach to
research and development.'' 25

Despite contradictory claims, there are some problems that systems

procedures cannot handle, as listed below:

lla)

b)

c)

d)

£)

Systems procedures cannot show ways to operate be-
low certain necessary minimums.
) s

Ve
They cannot remove the constraints imposed by in-
stitutional force, but they may suggest ways to work
around them.

Syétems analysis cannot compensate for a lack of
cleax~cut purpose or for a confused operational
philosophy.

Systems analysis cannot provide simplistic pro-
cedures for arriving at incontestable conclusions.

There can be no guarantee that'proéedures devel-
oped in one discipline will be automatically
transferable to another field.

: ' ) 24 a
Systems analysis cannot replace judgements,'

Despite the many problems that must be faced in adapting systems

procedures t¢ handle the design and development of any educational

(tele)communications system, such procedures offer considerable

promise for effective educational planning,

However, one must not lose sight of the fact that

“M"despite teaching wmachines, TV lectures and so on,

educat ion has been only superficially changed by
technological advance in this century. Most child-

ren ir modern society are being trained by the sawme

methocis and in most cases inculcated with the same

world view as theyv were a generation ago.....

In the United States the boow in higher education

has dcane 1ittle to raise cultural levels among many
attending classes, even.when measured by the standards )
of previous centuries, much less the twenty-first..." 246




"Ggince it would be impossible, in any single report, to highlight even
‘part of the voluminous literature econcerning 'the needs of the learner
in an educational milieu' this section will merely draw the reader's

#

attention to the great variety of sources of literature on the subject.

328

Suggestions as to some learner needs should be evident from a review

of the previous two sections,

o Throughout the literature on current educational ideas, the following
key phrases seem to recur more than any others. It would represent

myopic thinking if these terms were not emphasized in this report.

(' They are:

a) team teaching

b) independent study

2.6

c) individualized instruction
d) non-grading *°
e)  continuous progress (removal of 'lock-step' process) *

. : 23
£) open (wall-less) classrooms

g) Dbehavioral goal setting 29

h) exceptional/disadvantaged tearners *°

>

i) audio/visual aids; learning media o

i) educational technolqu 32

. 33
k) curriculum development .~

L

1) - continuous (adult) education *'

m) CAIL o
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Hitherto, the.frdditionél educational enviromment was characterized
by an authoritariaﬁ system; at the head of each clagsroom, which was
filled with immovable furniture; loomed a presuméd-autﬁorityéin—all-
fields; the student received limited individual éttention; there was
little compensation for individual differences in leafningvabilities;
thé student's promotion to a higher'grade' depended on-é"lock—step'
process and fhe.éuéceSSful compietion of all courses taken during
the school year; the physical resources available to, aﬁd used E&,v
the teacher were Very‘liﬁited (in both kind apd quality); the cur-
riculum wés>autocratically‘determined; learning had vocational and
social utility and terminated after a specific number of uninters=
rupted school-years; at which time the graduate sought a career

v

which utilized his former formal education; the education took place

in specifically designated learning spaces.

‘Today, the nceds of the learner are being met more adequately than

in previous times, due to the implementation of the aforementioned
concepts and ideas (as listed on the previéus page)., While it would
be presumptucus to suggest that these ideas in pedagogy are just
short-lived. fads, it would be even more fallaclous to assume that
these concepis §f education can be takeﬁ as the ultimate and final -
truths in pedagogical thinking (simple because we live in a dynam-
ically-changing envifonment). What is certain about these ideas is

that, today, they seem to work - as supported by.the findings of

. educational esearch,

-
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In designing a carriculim. tailored to the needs of the learner both

physical, social, and emotional factors should be considered. For

example, the curricular needs of a six-year old would be signif-

icantly different from those of a sixteen-year old.

In designing educational media (hardware .and software), the above

needs must also be considered,

4

/\\/
/fl/o;l”?'.E’N a

-~

The above diagram indicates the broad sccpa of the concept of .
curriculum; however, the term "curriculum" is often misunder-
stood and taken to mean that narrow aspect of curriculum known

as 'content!,

Designers of educational hardware (as well as software designers)

must appreciate and cater to the needs of the learner.
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Up until noﬁ; the media used in education have, for the most part,’
been derived from the entertainment industries (e.g.,ffilm, tele-
vision, radio, records), While some educational research findings
suggest that this is an effective approachﬂ other findings reveal

that educational technology be tailored to specific educational
: o /

’

behavioral goals,

. : _ 37
If education implies 'learning a living', then the vocational and/or

professional-training requirements of the learner must be met. This
indicates that educational communication systems should be developed

to coincide with well-researched educational objectives.

Today, there are four major sources of learning for young children:

a) the home
b) the school - teacher, schoolmates, media

¢) peers - at home, school, neighbours
d) media themselves (TV,radio,books,film) - at home and in" school

Regardless of the theoretical foundations, a quantitative change
has resulted with the availability of modarn telecommunications in

education.
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THE TEACHER'S ROLE AND NEEDS

The teacher's role has been changing in recent years from that

of lecturer/authoritarian figure to that of counsellor/guide/

, 39
facilitator in the educational process.

As modern 'terching machines' gain their foothold in the’
g

educational enviromment, it Becomes increasingly important to
reassure thq teacher that he/she is not being feplaced by a
machihe but is being freed to perform_fhe tasks that novméchine
(in existence today) could .

"Educational technology can provide the learnmer with
more infermation, more accurately, more effectively
than the teacher, ...modern information technology
reduces. the need for the professor to deliver timely
information to his class and requires a shift in his
teaching style. He now discusses the more theoretical
and heuristic-type information in a seminar, and the

~..student obtains 1nformat10n by means of educational
technology." 37

, 4o
Furthermore, ‘he learner recemves individuaiized instruction,

the essential characteristics of which are:

"a) definition of goals or objectives

b) immediate feedback to the student

c¢) mastery of a concept before proceed:ng to the
next «oncept

d) prograssion at the student s own pane

e) proviiing an individual curriculum o meet the
studeut's interest and needs

f) proviling the instructor with a history of
student performance.

To supply this broad spectrum of characteristics we
must necassarily have recourse to technological aids
to educaiion; in particular, to the computer," H*

The modern-day teacher is faced with several major kinds of. problems




16\

W

as outlined below:

a) adjustiné to new 1earniﬁg theories (as they develop)_and
innovations in teaching.techniques;

b)iadju;ting to innovaﬁiqné in audio/visual equipment and other
1earniné média that may be employed in schools;

c) accepﬁing innovations in audio/visual productioh tecﬁhiques.:

Teachers are not‘oﬁly facedeith the necessity of using

instructional hardware and software for teaching but now must

be prepared to use the media to create their own software.

M
Some are adapting to the changes more readily than others.

One method for coping with these changes is the workshop/
conference/retraining program.

b3,
A study of teacher characteristics im the late 1950's in the

United States revealed that teachers were ganerally mobile
working~class individuals whose social status was low, pérsonality was
authoritarian, and suffered from a basic seanse of insecurity. This

view is gradually changing today.
| ) . N

" What does it :nean to be a feacﬁer? One defiaition might be: to act
and react in such a way, employing whatever media seem most bene-:
ficial, as to moti&ate potential learners .- at all ages, levels,
in all disciplines of human, scientific, philosbphic, and comm-

ercial endeavor ~ to acquire knowledge with the goal of fufthering

ménkind's progress and of seeking the ultimate truth (regarding

L
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. _ . the universe and human existence within it),

The Parent Commission on Education in Qﬁébec (1965) sheds
some.light on the goals 6f the new education, In part it

says: "in modern societies the educational system has a tﬁree-
fold goal ‘to afford the opportunity to learn, to make avallable
to each the type of education best suited to his aptltudes and
interests, to prepare the individual for life in society“.M *
CIf effective teaching methods are coupled with %he new atech-

nologies, the promise for achieving these goals is very high.

‘The teacher can be considered as part of an information-process-
ing system. But, what is his/her role?

"The ultimate objective of teacher information processing

is the acouisition of information (i.e., the learning of

. facts, concepts; and rules relating to cognitive, affective,
and psychomotor behaviors) by pupils in order that it.
subsequently may be retrived (i.e., subsequently. recovered
from the individual's "memory' or information storage) for
use in some 11fe situation. " 44

L~

Teacher information rrocessing results i1: teacher behavior. Ve
can assume flve major catepories into which teacher behavior

falls:

. \
"a) motivating-reinforcing teacher liehavior; ‘
3 b) presenting-exrlaining-demonstreiing teacher bebavior;
c) organizing~clanning-managing tercher behravior;
d) evaluating tescher behavior;
. e) counseling-advising teascher beh:vior." U4 &

A study to determine which of the above categories of teacher
behavior can be performed by 'techhology* (machines) - and to'

what degree of effecliveness in each casw - would be most

f‘l' : . ; . . s, s
B . useful in order to determine the priorits importance of the

_various A/V-sy@ems andtechnologies in an educational setting.
. \ , . N
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. THE ROLE OF EDUCATIONAL TECHNOLOGY and THE ACADEMIC ADMINISTRATOR

The. role of the academic administrator (e;g., the high school

or university principal, the school-board superintendent) .

relates to: a) tﬁe learner, b) tﬁe teacher, é) government,

d) industry, e) trade associations, f) other academic institutions,
' s/

g) unions, h) research-oriented groups (foundations,etd,),

i) other pressure groups.

Educationalytechnology communiéation systems can be used not only
for disseminating knowledge in a teacher/learner inﬁeraction sit~
uation but may also assist the educational manager of aaministrat—
“or in his varied respomsibilities of curriculum planning,research,
(. ~ development, evaluation and controli.!“) The compﬁter uﬁility, a

hybrid of many other technologies (with a very specific cﬁaracter
of its own) , offers the greatest promise to thé’educational
‘planner, while freeing him to employ his unique talents in more

creative endeavors than 'data processing' - a function best

performed by the computer;

A major concern of the academic administrator is determining the
technological needs of his educational environment; he must display

sound judgem:nt in accepting one product salesman's pitch over
4o ‘ . -
another's, for innovation often outdates and renders useless an

instructional media system before its cost has been fully

amortized (and sometimes even before the system has been installed,) 1

v. . .




’\. : The role of computer-based management systems,as an aid to academic

19

[« 2N
- .’J t .

planning and administration, is well-documented in the literature
: 49 s
on educational .planning. Computer simulation is just one technique

available to the administrator, enabling him to build and develop

complex educational models. .

Despite the.potential of technology as an aid to educational
' planning, educational innovation - in the past - has met with

strong resistance.
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A NOTE ON EDUCATIONAL INNOVATION,PLANNING, and RESEARCH

Educatlonal pLannlng and development do not necessa111y go hand~
in-hand. For example, development of educational systems have,
till recently, taken place in North America with little or

no long—range planning. In Canada, planning on a national level

: p .
has been all but non-existent., UNESCO feels very strongly, on

" the other hand, that educational planning is essential (in

particular,.in the developing countries) for effective development.

 Educational inmovation should be linked with research in order

to optimize the learmer's interface with his educational

environment, . In the past, education has not developed very -

frapidly, for the following reasons:

"a) Educational institutions are closed systems (usual-
ly keeping outsiders out);

b) Educational instituitions tend to be static;

¢) There is a lack of significant educational research
simply because the effects of education require long
ternm:s to measure (e.g., the effects of a child's
inferior education may only be measurable a generation
later). Therefore, because of the waiting time in-
volved, educational research may not be very popular;

. d) The cost of education is constantly rising and our
value system raises the question: Is education of
sigvificant priority importance to warrant the expense?

e) the "ivory tower'" syndrome: the professor does not
care 1f his theories are pul into practice or not;

f) Lack of knowledge of educational research and re-
search methods has also held back the progress of
‘educational innovation and research." 53

What are the sources of educational innovation?

“a) Some. are conjured up by 'educationists' in order to
.impiove the quality of education;

b) Some arise out of economic and political pressures
(e.g;., the teaching machine is a proposal to handle
the shortage of available high-quelity teachers);
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. c) Technological advance (e.g., the invention and devel-
opment: of the computer) is a cause for innovation;
d) Sociological and psychological research have brought
about innovations in education (e.g., I.Q. testing);
. e) as a direct result of educational research (in such’
areas as child-centered education, individualized
instruction)," gu -

In the futufé, innovation in instructional technology must be foll-~"
_ /

owed by an intensive program of educational research -~ Eovering the

interface between man éteacher/1earner/administrator) and machine -

in the areas of both hardware and software design, Research into

'software design' implies mofe than a study of content that‘will

be created for the hardware system; it suggests an analysis of

the methodolozy required to achieéve specific behavioral goals,

("\. The educational sub-system is inter-related with all of the other
sub-systems that make up the Canadian nation as the following

diagram illustrates.
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The educational literature suggests that certain of the sub-systems

diagrammed above exert greater influence thén others on the field
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of education; the curved arrow on the diagram indicates the order ,
of priority importance that each discipline seemsAto exerl over
the educational system (according to the ovgrall literature on
education and educational technology):‘ In other words, economics

seems to have the strongest influence on educational planning;

'technology, the second strongest, and so on. However, this order

of emphasis is not unchangeable (although it would require major
changes in the nation's value system to effect such changes).

Government can be instrumental in effecting these changes,

From an economic point of view, "while policy normally strives mainly
to increase the commitment of resources Lo innovation, it must guard
against the very real danger that.a society become too innovative,

: s vE
at least in certain direetions."
"Certain controls may be necessary if we are lto preserve any
freedom at all, Of paramount importance is the control of tech-
nological and economic innovation. Control does not mean that new

techniques will not be introduced, but rather that they will be

channeled in such a way as to serve the general rather than simply

a private gocd, ... Means must be found to channel technological

advance into areas where it has the greatest potential for social.
A

.ugefulness, "
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THE ROLE OF GOVERNMENT IN EDUCATIONAL TECHNOLOGY

" To date, for historical/constitutional reasons, the federal govern-

\

ment qf Canadé has not téken any position in.the area of éducation-
al technology - other than in an anciliary-way through communicétw
ion systems thai presently exist and may be used.in éaucation but
have not been designed primarily for educagional use with educat-
ional objéctives'iﬁ mind, Sbecifically, film and telgvision aré
communication media that have existed in Canadé for many years -

as entertainment media,

57

According to the BNA Act, education is under provincial jurisdict-
ion, Until now, this has caused little concern from the point of

view of developing the educational system(s) in the country.

Now, because education is depending more aml more on complex

technologies (which, according to BNA Act, come under federal

jurisdiction; e.g., the regulation of standardization of hardware, -

control of te.ecommunication systems), it bacomes increasingly

- important for governments at all levels (federal,provincial,and

muaicipal) te cooperate in the planning,research, and development

of the future educational 'enviromment' of all Canadians,

In the United States, whi;e telecommunications comes under federal
/jurisdiction,.education is primarily under state jurisdiction.
Nevertheless,.the federal govermment - in raalizing the close
relationship between‘educ;tiénal content and techmnolgical systems -

has intensively researched its potential rule in education; the

el
- d
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President's Commission on Instructional Technology, in its fimal

54

B

Report published in two lengthy volumes last year, recommended the
formation of the National Institutes of Education along with a
National Imstitute of Instructional Techmology.
In Canada, to date, the concerted effort between governments at

/

s
different levels to coordinate educational planning and research

has been minimal,

what are some of the areas in which the federal govermment
could be of assistance to the provincial departments of education?

The next few sections of this report offer some suggestions.
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THE MANUFACTURER; OF EDUCATIONAL HARDWARE

Two major problems exist today in the hardware manufacturing
" L0 (ol
industry: a) lack of standards

b) compatibility problems

Just to quote one example: videotape recording equipment is
becoming very popular in the classroom; bui since no standards
have been adopted, manufacturers are producing VIR equipment

using %" , %", 1", and 2" videotape (although the L yariety

may be the more.popular of them all). A %" tape cannot be

played on a %" machine and vice versa; in fact, éome tapes
cannot be played on various macﬁines using the same width-format,
What is the reason for this? One suggéstibn is that lack of
standards and non-compatibility force the user to buy not jusk
ong component from a given manufacturer but an entireisystem -
since only that manufacfurer's compoﬁents may be compatible

with each other.

This problem, however, has given rise to « new industry: the
interface equipment manufacturer. Electronic firms are now
producing 'black boxes' that interface twu . pieces of equipment

that were,hitherto, not compatible,

Various federal government departments (such as Department of

v

Communications, Department of Industry,Tréde and Commerce) are
now faced with the option of either ggéigfigg in the establish-
ment of educational hardware equipment steadards ox maintaining
the status quo., The implicati;ﬁs of both options éhould be

obvious,
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. Q&b
THE MEDIA SOFTWARE PRODUCER

A more detailed study of the educational media software
producer should reveal his technological, economic, and
creative manpower needs.

At this time ., it will be simply pointed out that the media

e

'producer' presently stems from three sourcas:
a) within the academic institutions, Some of the more
affluent acédemié institutions (at all levels) have access

to media production equipment (TV,film facilities) and produce

“their own learning materials; some, less fortunate institutions

produce learning materials émploying simpler A/V aids;

b) private production houses (film,TV producers,publishers)

¢) federal and provinciallgovernment agencies (NFB,CBC,0ECA)
All of the above must produce spftware that is more than
entertaining;&ig must be informative and educationél. But

it should be pointed out that an educational film Or.TV show
can be entertaining as well as educational in ofde¥ to be eff-

ective,
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A comprehensive list of currently—aVailaBle‘educational comm-
unicatibns hé?dware appears in Appendix I .,

Another apprdach is"to group the‘technology into. clusters in a
functional apﬁroach in terms of capabilities in performing
needed instructional taéks... .

/

Distribution Technology
Ways of Transmitting and Distributing Information

Television (Broadcast)

Instructional Television Fixed Service
Closed-(Circuit TV 624

CATV

Radio

Telelecture

Telewriting

Facsimile '

Satellite Communication

Retrieval Technology

Ways of Storing and Retrieving Information
Remote access information retrieval systems
Microforms

Computel's

Tndividualized Learning Technology
Ways of Ind1v1dua11z1ng Instruction
Filmstrips

8mm films

Video Tapes

Audio tapes and Cassette Cartridges
Programed Instruction

Computer-Aided Instruction

Tele-Class Service (Telephone Teachlng)
Educasting

Electronlc Video Recording/Selectavision

Interac11ve Technology . .
Ways of Obtaining Interaction & Partlclpatlon with the Technology
two-way radio

two~way Television

multiploe~track programs

instruci:tional uses of computers
talking typewriter

languag: and learning labs . i
feedback and response mechanisms" bi &
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Much research remains to be done and many questions have to be
answered regarding educational media; some of the key issues are
raised below.

"What are the characteristics of the several types of
media? How does one medium interact with other media?
How do these media interact with different types of
learners, different types of teachers, and different
class sizes? What happens when different combinations

of mediz are employed? To what extent can media assume
the -instructional function? What is the appropriate role
of the teacher in schools committed to a technology of
instruction? What administrative patterns and arrange-

: . . AR
ments are appropriate in such schools?'" &

While the federal government's restricted role in education o date
has been constitutionally defined; it may,'neverthelesé, be a

very weléomed.move (by educationiéts) if the federal government
were to act in, at least, an advisory capacity in order tbres-
pond o some of the above-stated questions.. Various federal
gdvernment.departments and agenéies might fund large scale

635h

regsearch projects in connection with the above issues.
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EDUCATIONAL COMMUNTCATTONS SOFTWARE

A detailed list of currently-available software mate:ials‘

appears in Appendix J .

Also, the previous section: Educational Media Hardware should

be consulted,

Because of constant innovation in media design, it is /
impossible for a list of software/hardware in instructional
technology to be.up-to-date for veryilpng without continual

revisions taking place.

The problem in software design,today, is trying to attain the
same high-quality of creative production_in software as in

the hardware, for the hafdware we have totfay has almost
unlimited capability; it is the software that réquirés much more
planning and research in order that technology be more effect-
ive in achiéving desired"edﬁcaﬁional objectivés'-(whatévér

they may be).
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COST-BENEFIT CONSIDERATIONS FOR VARTOUS MEDTIA

It is extremely difficult to establish the parameters for

measuring 'cost-benefits' in education.
" what is meant by cost-effectiveness? What are the
difficulties encountered in establishing a cost-
effectiveness study? ... How do we define media,
technique and technology? How do we establish criteria
for evaluation? Communication would seem to be the
keystone' ... Is there danger in confusing economics
with educational effectiveness? Does the educational
system we¢ live with place emphasis upon administrative
convenience units rather than upon achievement satis-
faction? How do you place a value upon the gain that

a disadvantaged youngster realizes? How do we measure
non-performance on the part of the learner?'" ¥

These are some of the questions that were raised at a recent

conference on Media Cost-Effectiveness in the United States.

65
The following chart gives an overview of the process of

' media system selection, \

[ T R Y TR L LI (RS T R LAV S A TN T TS YT
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Political Considerations "
Ete. J3 . .

INSTRUCTIONAL FACTORS
Syllabus requirements :
Learning objectives
Types of learning
Presentation glven to individual - |
© or group

Number of unique presentations
Average length of presentation
Etc. ’
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NOTE:
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indicated for simplicity

‘ V . ’ Selection of a Media System—An Overview

Feedback activities have not been
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The following diagfam illustrates the sequence of general steps:

taken to determine the cost of an educational media system,

Trsgaw

Needed Programs . . Production
N Needs Prod. Cost

Environment

Budget and Resources

Qass30Ce3856

L # of Rec/School

Rec. Cost

DETERMINE SYSTEM CONFIGURATION
. OF CONFIGURATION

Cost Determinations

\
A

The literature on costing educational media systems ig

- Number of Programs # of C'hannels - e
- > Dist. Cost Total Cost ’
Schedule [ o |#of Tx Points 4 6 Accept
- i Modify
Objectives System
-l

[P |
Consider Different System

DETERMINE COST DECISION

extensive, but due to the general scope of this report, an in-

depth study of the economics of educational technology systems

cannot be made at this time.




32

| | 7
EDUCATION OF THE DISADVANTAGED AND OF EXCEPTIONAL CHILDREN

This_caﬁegory of 1eanners,which deserves very special attention,

' consists of the following:

Jdr .

a) the handicappedﬂ~ physically (blind, deaf, crippled,heart)
intellectually (retarded,slow-learners)
-perceptually (aphesic, learning problems)

speech
socially (infantile deprivation)
emotionally 71 b e

oy o

b) the gifted 492
g9d

' ¢) cultural /ethnic m:n011L1es

d) regionally-disadvantaged

Creating optiiaum environmental conditions becomes a major criterion

for the improvement of learning of handicapped children. The

literature on physical environment and special education is profuse.

The media provide great_promise for aiding the education of the
disadvantaged. Four impdrfant points come out of the research on
innovative development (in educational technology) for compensatory
education: |

"a) Media are useful in extending frames of reference and

‘ providing models and motivation for the disadvantaged

- (e.g., 'Sesame Street' from The Children's Television
Workshop); ‘

b) Media can emphasize each individual's approach to learn-
ing (thereby de-emphasizing the learning disadvantages
with which some children come to school);

¢) Media can teach basic skills, but seem to be inadequate
to teach assimilation skills to the disadvantaged (e.g.;
literacy via TV, preschodl skills via programmed mater-
ials, the language lab, 'readers' vs audio/visual tech-

- niques, the Stanford-Brentwood CAI project);

d) Projects that focus on older disadvantaged children or
adults will have greater difficulty in achieving notice-~
able success in a short period of time, mainly because
these individuals are more difficult to reach." 72
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The pervasiveness of telecommunications media (including
broadcasting and computers) offer great promise‘for educaﬁing
the regionally»disadvantaéed with the same quality of education
as the population in the densely-populated areas (where till

now access to information has been more readily available).’

As remote access to information becomes more prevalent (through
: ' | 4 . _

the development of telecommunications media), the physical

environmental factors (so important in educational facilities

design today) will have a reduced effect on the learning process.

However, at the present time, educators and educational technolo-

gists are placing an ever-increasing importance on the role of

the 'enviromment' in aiding effective instruction, not only in

the educatioan of the disadvantaged but in all 1earning;

"The enviromnent in which learning takes place... can be consid-

ered a variable that could affect learning."
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ENVIRONMENTAL CONDITILONS FOR INSTRUCTIONAL MEDIA AND FOR LEARNING

"The classroom as we have always known it..., is fast be-

. coming extinet. It is getting bigger, swelling to lecture-~
hall size so that 100 to 150 students or more can be gath-
ered together for a common experience - a dem¢nstration, a
film, a wise visitor. It is getting smaller, shrinking to
seminar-room size so that 10 or a dozen youngsters can en-
gage in dialogue with a teacher and each other, the cross-
fire of discussion replacing the question~and~answer pat-
tern of classroom recitation. It may even shrink to desk-
size, becoming a carvel or study station or other work
space where one child on his own can acquire, absorb, and
apply information dispensed by books or tapes or slides
or other inanimate sources, preparatovry to discussing
with his teacher and his classmates the meaning of what
he has learned. ‘ :

Or the classroom may disappear altogether, melting into
great zones of mutable, malleable space - the equivalent
in area of four or five classrooms - whose functions are
defined not by size or shape but by what the teachers
and children within them have planned to do together at

- each moment in time. Large group instruction, small group
discussion, independent study - all are accommodating,
not by moving from room to room, but by moving peOple»
and things within the same voom.'"*

The increasing use of telecommunications(''transmission over a

distance") in education opens up further possibilities "in
. . A
instantaneous communication and in the exchange of materials

and resources between schools in all parts of the nation and
%a Ihw
eventually the world," - thereby increasing communications

efféétiQity which is measured by:

"d) the ease with which stored humai axperience can

be accessed;

b) the sime of the common informatica space shared

by the communicants;

c¢) the ease with which the 8001ety uzing the system
can discover and develop a plurality of new and
fresh concensuses.'" 7%

[4

But,:fetﬁrning to the not~so-distant futitre, three types of inter-

related facilities are required if a program of instructional
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.Because.of the rapid changes that are taking place in education-

. technology is to be successful in an educational institution:

"a) spaces for learning ~ in which groups of students
come together with media, and usually with a teacher,
for the purposes of instruction and learning,

b) spaces for production, origination, and support - in
which media in a variety of forms are produced or
originated to meet the needs of particular learning.
situations. Here, also, the teaching staff receives
assistance and support in their uses of media,

c) spaces for storage and retrieval - in which media in
various forms are catalogued, stored and made readily

accessible for individual learning and for developing
group -instruction, ' 11

~

<

al technology, :the one characteristic that must be built into

every environmental facility is flexibility and adaptaﬁility.

This would be the only way of justifying the enormous. expenditures

required for effective architectural design of learning spaces.

The Educational Facilities Laboratories, Inc. (establisﬁed by_the
Ford Foundation to encourage research, experimenﬁation; and the
dissemination of knowledge‘reéarding educational fécilitieé) has
published numerous articles and books on varibus‘aspects of en-
vironmeﬂtél design as it relates to instructional techhology.13

The visual, thermal, acoustic needs of tha media must be considered.

And equally important are tﬁe environmental needs of theAusers of
the space. Viewing angles‘and ambient lijht levels as well as
adéquate hearing conditions must be consilered in order to optim; S
ize fhe learning process. Furthermore, thkarmal conditions affect
learning ability. And one must not ignore the significance of .

aesthetics in design as-an aid to effective learning,
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"Tearning inQolves interaction between.the learner and

his enviromment, and its effectiveness relates to the

frequency, variety and intensity of the interaction." 77
Several experimenté in architectural psychology (the study of the

C 82 &
behavioral basis of design - i.e., how various environmental fact-
ors affect man's perception of ﬁis environnent and can influence
his behavior therein) have rendered correlations between the
spatial, thermal, luminous, and aural factors_Of_thé 1é;rning
environment AND the attitudes of the teachers and learnmers in
the environment. Correlations have also been found betweén the
above and socio-cultural factors. Anglophones and Francophones
react difﬁafently to the various environmenial components

80
(visual, thermal,auditory space).

Therefore, while ""the physicél form of schools and universities

could be altered by the wiring of cities" :in which case 'they

might almost cease to be institutions with campuses, classrooms
g\ :
and large centralized libraries" (@ project is currently under way

at Memorial imiversity, Newfoundland, which using electronic media

de-emphasizes the importance of architecturally designed space),

such is not yet the case in any more than a very few experimental

situations; :onsequently, in the absence of a'wired city' environ-

ment, '"the dasign of a school, its spaces and its facilities must
. 82 A _

permit and support the educational functioa,"
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. . St{-
EDUCATIONAI, TECHNOLOGY IN,,,.

'~ a) pre-school (e.g., Sesamé Street)
b) primary grades

c) high school

A d) vocational traininé 83
e) bnatﬁé—joh training

f) correspondence'schooling
g) universities

h) medical ;chooling

i) continuing (adult) education 87

While all educational media (hardware and software) can be used
in all of the above-~listed levels/categories of training and
education, a more detailedKinvestigation may reveal:

1) that some media are more effective as_teachingllearning
aids than others (depending on the category concerned), and

ii) that the effectiveness of the learaning (short-term and
and long-term retention of concepts, understanding,etc.)
is, in part, dependent upon the quality of the software -
i,e,, how effectively the software is designed to achieve
the desired behavioral goals in tha learner.
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THE ROLE_OF GOMPUTERS IN EDUCATION *’ |
. .

While computers and Computer-Assisted Instruction (CAI) have been

referred to in other sections including Educational Media Hardware.

and Software, they deserve particular attention on account of

their overwhelming potential for educational planning, research,

management, and teaching,

"Few areas of computer application hold greater long- term
promise than the field of education.' £&

In addition to the list of eight "educational’ services that can

be provided by the 'wired city' (as enumerated in the Department
' ' -89

of Communication's Telecommission Study 8(d)), another categor~
ization of 'educational services' is provided in Telecommission

Studies 5 (a),(c),(d), and (e) as follows: . :
"Administrative Services: record storage, curriculum gener-
‘ ation, marketing, financial,
supply, progress monitoring, test-
, : ing, report generation.
- General Encyclopedia: history, mathematics, language,...
. current affairs, art, social,
o sports, trade data... ,
Teaching: drill and practice, tutorial,
‘ dialogue, generation of teach-
ing programs, game playing,
‘simulation." 7; '

The three main areas listed above ''provide a convenient format
for catazjorizing the thousands of possible uses.., the
adminisiirative services area is curreni:ly the most highly
develope: and both 'stand alone' and remote access computers
are in e-tensive use by school systems throughout the world,' %%

a3
The NRC, in cooperation with varidus provincial educational
authorities, is currently undertaking to evaluate some_possible
techniques aid systems configuration in the 'teaching' field with

an experimental system,

" Widespread operational use of compuinr assisted instruction




even in the school environment, not to mention private .
homes, is however still some years away. Major obstacles
at the moment include the high cost and crudity of prog-
ram material; the high cost of terminals; central proc-
essor and communications costs and the need for extensive
research and pilot experiments to determine the proper
role of CAI in the teaching process," 4k

wWhat: is CAI? It can be defined as:

" a man-maclhine interaction in which the teaching function
is accomplished by a computer system without intervention
by a human instructor. Both training material and instr-
uctional logic are stored .in computer memory,' ¢&

Individualized CAI may, in the future, provide:

"each student with the equivalent of a private tutor em-
bodying the best judgment and total experience of the
world's greatest educators. Education thus might become
a continuing process largely independent of age and geo-
graphical location....Both the form of the school. and
the role of the human teacher could undergo drastic
changes as 'fireside computer consoles', universal elect-
ronic encyclopedias, teaching utilities and academic ad-
ministrative utilities come into widespread use.... the
concepts of grades and of classes based on calendar age

might have to be abandoned." 44 -

“Each student would progress in his own_‘track’ at a pace
controlled accofdiné to his individual performance. Mnéh of
the student's instruction and study could take place in the
home, the school being devoted to seminars, group discussions,

and consultarions with the teachers.

"The growing pains of CAI are evidenced by:

a) excessive theoretical speculations which extend to the
notion that there will be a theory of CAI;

b) unreaiistic expectations that CAI will take over the
ma jor instructional role in schools; '

c) the poor quality of many CAI instructional programs
and of the research-evaluation of the programs; and

d) a tendency to become overly concerned with computer
hardware and systems.
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There appear to be some things which CAI will become able
to do better than any other media:

a) secure, store and process information about the student's
performance prior to and/or during instruction to deter-
mine subsequent activities in the learning situation;

b) store’ large amounts of information and make it available
to the learner more rapidly than any other medium;

c) provide programed control of several media such as films,
slides, TV, and demonstration equipment;

d) give the author or teacher an extremely convenient
technique for designing and developing a course of inst-
ruction; and

e) provide a dynamic interaction between student and Jinstr-
uctional program not possible with most other media, " 97

There are three modes that have been almost universally accepted
within CAI. The first and least complex is the 'drill and practice’
mode,which is used for supplemental instruction; the 'tutorial mode’

is more complex 'in that more instructional material is presented

and more sophisticated student responses are often called for."

‘The 'dialogue mode' is the most comﬁlex - in which the student is

{

. in 'conversation' with the computer.

Despite the many praises of CAI, much research remains to be done:

"a) on students' affective reactions to CAI,
b) on the use of CAI to teach creative thinking, loglcal
, thinking, and problem solving,
c¢) on known principles of learning and on specifically
related CAI capabilities, 9¢
d) curriculum development (for CAI)."
. . a
The writings of Anthony G, Oettinger‘%ast a very pessimistic

note on the'educatiqpel;promise of CAI; his work should be read,
if only tO‘balance the optimism of people like Patrick Suppes and

Doug Parkh111 N



-

41

LEGAL IMPLICATIONS OF EDUCATIONAL TECHNOLOGY

Since the legal domain is most competentfy handled -by lawyers,
this section will only draw the reader's attention to the fact

that a need exists for further analysis of legal issues, among

.which are::

a) the federal/provincial jprisdiqtioh in educational
telecommunications (hardware vs soitware; ETV, CATV,
CCTV,ete. ) /of !

b) international jurisdiction (in satellite conmunications,e.g.) 2%

¢) reproduction rights (copyright infringement) /<3

d) regulation of hardware manufacturing industry (to develop
and protect a viable Canadian manufacturing industry) /¢

e) access to information; invasion of privacy (regarding,
say, access to students' academic records) /5.

Lin



SOCTOLOGICAL CONSTIDERATIONS

1ad

ol 2

The -psychological needs of the individual learmer have been

congidered in an earlier section. However, an educational

‘system must also serve the needs of the 'society' at lérge.

P07 4

Individual and group needs are not necessarily congruous,.
s
. s
Modern telecommunication systems provide the opportunity for

regional equality of educational services for ALL Canadians.

This is not to suggest that the technology necessarily creates

" homogeneity (a subject of deep concern to academicians,

anthropologists, and politicians alike).

The technology can not only ease one's accessibility to
y ( y

educational information but also can create a learning envir-
. ne 11

onment that acts as agent: for social change;

for pure research;

for guarding and preserving national,
community, and ethnic ideals and
differences;

for preparing cae for coping . with
techniques of survival (learning a
living);

for self~fulfillment,'** ‘

A most recent development that merits meniion on accountof its’

sociological implications (for developmen* of northern Cahada)

- is the potential creation of a 'University of Canada North',

the brain-child of Richard Rohmer, a Tororto lawver. A conference
to discuss preliminary policies regarding formation of the
UniQersity is being held in:IHUVikthWT} liovember 20, 1971.
;Should'university life in the North take %“he conventional form of“
‘university buildings' 7 or is this not air ideal oppvriunity in

which to experiment with a "telecommunication' teaching/learning<

envinonMent?f nThe aim (of the U. of Canada Nort) is to ploneer a new
form of educational ingditution where tre urpose is all important and

the northern peovle, especiallv the original residents, are fully involved.™ /@4
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PROBLEMS CONFRONTING EDUCATIONAI TECHNOLOGISTS '™

a) Coping with innovation -
i) in technologies
ii) in pedagogical theories
~and the interfacing of the two

b) Compatibility

c¢) Information Retrieval : | .
d)‘Distributioﬁ System Alternatives

e) Research but no development (financial limitation) 7

£) Envirommental needs

’

Throughout the report, numerous problems heve been aluded to.

However, this section will emphasize severzl of the main problems

confronting the educational technologist,

Alvin Toffler,in Future Shock, points to the problem of coping

with innovation and change in the area of education. New tech-
nologies are being constantly developed., Since most teachers are
not trained in the use of the new technologies, they offer
resistance (9 using the media. But, in addition to ienovations

in technolngies, teachers must also cope with changing trends in
pedagogical theories and also in the interfacing of educational
theories with technological developments. New technologies altef
the mix of: choices available to us and change our value system,

which in turn necessitates our adapting to change,

One of the major problems facing educational technology and ed-
ucational communication systems is that of ‘equipment and ‘systems
-compatibility. In the past, major manufacturers of media hardware

have perpettated the system of designing bardware that was not



necegsarily compatible with hardware systems produced by other

manufacturers of similar equipment - for purely selfish economic

reasons. In order to have a viable, extensive educational comm-~

unications network, the problem of compatibility must be solved,

A possible solution to the coﬁpatibility problem lies in the
setting of standards. . The Educational Media Council and the
Bureau of'Librariés and Educational Technology of.thé United
States Office of EDucation recently sponsored a conference in
washingtonnon standardé in educational communications. The

solution strategies discussed included:

"a) short-range What specific steps and actions can industry

take immediately under existing condition to
allev1ate the current problem? What can schools do specif-
ically right now to mitigate the problem? What can govern-
ment agencies do immediately to alleviate the problem or
help brimg about change? What can professional organizations
(e.g., NAEB,AECT,NAVA, SMPTE,ALA,ASCD,AASA,ete,) do in lead-
ing the way in setting standards co-operatively and dissem-
inating the information? :

b) long-range What changes - legal -etc., - need to take place;
and how might industry, schools, and government bring about
‘these chenges? What legislation might be needed? How can
development of standards allow for new product development?"

Traditionally, the library was the source that onme turned to
for storage and retrieval of educativbnal information.

"The pant decade has witnessed an explosion of liter-
ature in forms for which traditional library organiza-
tion has not been designed...The size and subject scope
of research libraries requires computer memories together
with rapid access capabilities which the present technol-
ogy cannot now provide but which may soon be realized,
Economic imperatives will require an integration.of library
functions to justify and support the economic costs of
. such developments," /< '
: C .
As the educational system becomes more complex and as the amount
N



of information fed into the computer utility increases, more
efficient methods of information retrieval become necessary.
The IRTV experiment in Ottawa was an experimental proposal

along these.lines,

At present, there are a number of media distribution system

alternatives (ETV,CATV,satellite communications,etc,). For a-

system to be totally interactive, the various subnéystems must
be compatible. If there is to be a national educational comm-
unications network, there must be cooperation between all

provincial educational authorities(re the medium,if not the message).

Educational research in the United States has been gxtensive
in recent years (more limited in Canada). However, unlike ip
industry wﬂere research is logically followed by development,
rarely is educational research followed by large-écale develob-
ment (The Brentwood CAI project ié just one exampie of large
sumsvbeing spent on research with little followvup in develop«

ing the concept on a national basis).

The environmental factors affecting learning deserve considerable
attention.thile the conventional closed-classroom is a thing of

the past, the student's.interaction with the.envtionment plays a

significant role in motivating the iearner to achieve behévioral.
goals. Educational Facilities Laboratoriesfis dedicated to

e e 0
research in this very area. !
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RECOMMENDATIONS NN

Based on the current and expected role of telecommunication systems

in éducationaljtechnology, the following recommendations are suggested for

) . . I
consideration:

A,

An inventory shall be faken of the current gnd anticipatéd éxtént

of utilization of all educational communication_sysfems‘}n‘Canada
(including f£ilm, ETV,.CATV, filmstrips; ﬁhonograph récords;‘CAIg
and‘all other audio/visual aids).

An inventory"shall be taken of all the major production houses of
educational hardware and soffware in Canada (including both print
and non~-print media - énd including both production and distribution
components of the industries concérned)l’w

An inventory shall be taken of all past,Acurrent, and anticipated
experiments involving telecommunications in Canada (e.g., the Ottawa
Informatiqn Retrieval Television-IRTV-experiment, the TEVEC experiment

in the Saéuehay area in Quebéc, the Memorial University media

experimenf, the Scarborough College ETV gxpefiment, the NRC's

CAI project). ;

A "Deiphi Study”“shall be made involving leaders in academic institutions
(at all leveir), govermment, gnd private inéustfy ékploring the

possible alternatives for educational communication systems in

Canada in 198(,

An invéstigatﬁon shall be made as fb the legal implications of
standardizaticn, compatibility; and inﬁovafion in educational

technology syttems (a) within a given 'community' and (b) between

various 'commnmnities' in Canada.
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An.investigation shall beimade as to the political implications

of standardization, compatibility, and innovation in educational

technology systems (a) within a given ‘cémmunity' and (b) between

varioug 'communities' in Canada. -
18

An investigation shall be made as to the economic implications

Qf standardization,‘campatibility; and innovation in educational

ﬁechnology'systems-(a) within a given 'commuﬁityf and (E) between

various 'communities' in Canada.

An investigation shall be made as to the socio-cultural environmental:

implicationa'of standardization, compatibility, and innovation in

educational technology systems (a) within a given 'commuﬁity' and

(b) between various"communities' in Canada,

A national body on educational technology (such as the National

Council for Educational Technology in Great Britain and the proposed

National Insfitute of Instructional Technology in the U,S.A.) shall

ba formed whose purpose shall be to foster and coordinate the research

and de&elopment of a national educational teaﬁnology éystem.for

Canada while providing assistance to provincial governments on

issues in educational communications of-interestlto all concarned -

with the objective of providing for the highest possible qualiﬁy of

life for evexy Canadian. -

A sﬁudy shall be made investigating the international applications

(and implications) of the various communication and telecommunication

systems availzble for use in an educational setting (including, but

not restricted to, CAI and satellites); organizations such as CIDA and

UNESCO shall t2 consulted as resources.
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'totally replacé traditional lecture methods,

A study shall be made of cost-effectiveness ( in educational terms)
of all currently employed educational media systems in Canada.
A survey shall be made of current and anticipated specific courses

and general programs of study related to both the theory and appli-

cation of cducational communication systems that supplement or

s

-

A detailed inventory shall be made of all the primary and second-
. 1

ary sources such as libraries, clearinghouses, publishers, film

distributors (both outside and inside Canada) from which liter-

ature and non-print media concerning "educational technology'could

be derived,

‘A detailed bibliography of all the literature and non-print media

PR

(related to educational technology) that are available from sources
in M above shall be cfeated.and continually upndated.

A "natiomal library of educational technology'" consisting of mater-
ials ‘(both print and non-pfint) referred to in N above and available
from the sources mentioned in M above shall be formed; the aim of

the library shall be to provide a centralized source of informatiﬂﬁ

on educational technology that would be available to anyone interest- .

. ed in the study of educational technology. The library would bhe

continually up-dated.

Interdisci@linary Curricula shall be created and developed within
pedagogical training colleges or institutes, which are geared to

produciﬁg a new breed of educator - Qr educational technologist -

one who is both liberally educated and technologically trained to
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deal sensitively with the multifaceted educational system of the

decades ahead,

A prelimiﬁéry study shall be made of the environmental design (or

physical or avchitectural) requirements of educational'instifutions'
of the future < the study to take into account,not only the educat-
fonal management requirements, pédagogical theories;/and techhologi

ical systems but also,the behavioral consequenceg of the learning

environment., In other words, the study would come to grips with

the question: -In order to achleve behavioral objective "X",

" what environmental conditions (visual,acoustic, thermal, ol-

factory, proprioceptive);and facilities would most likely tend
to produce tﬁat éoal? if a sﬁrong,pqsitive éoffelation is
found to exist~betweén the results of this study and the work of
the Educational Facllities Laboratory, then Canadian educators

could advisedly turn to E.F.L. for further advice on the environ-

mental design requirements of educational spaces and facilities;

1f, on the other hand, such was not found to be the case, then a

strong recommendation would be to create an "educational environ-
mental design.research.institute" as part of the "mational instit-
ute on educational technology!! (aé mentiOnéd in T above). The
purpose. of this "educational envirommental research institute' -
which would work.bloéely with.écademic 1eaderé, Centrél Mortgage
and Housipg Corporation, the Ministrymof‘Urban Affairs, the New

Learning Media . gecretariat of the Association of Universities
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and Colleges of Canada, and others ~ would be to research and
foster the development of the kinds of educational environments

that would optimize the learning process,
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GONCLUSTONS

Insofar as educational telecommuniqation systems are concerned,
the challenge of the 1970's is how they may:

"a) create a technology specifically adapted to wide-
spread use for the development of human resources,
as vall as for the design and construction of low
cost radio, television and computer equipment, of
satellites with adequate capacity for educational
transmissions and of receivers for non-electrified
areas;

b) allovate adequate resources and frequenc1es for ed-
‘ucational and cultural use;

c) blend the efforts of telecommunications engineers
and management with those in charge of plannlng
and operating educat10na1 systems,

A systems approach is required which englobes all modern
‘ resources of education, including telecommunications,
. : and combines them in such a manner as to draw the maximum
' benefit from each component, benefits not only of an ec-
onomic but equally of an educational and psycho-sociolog-
ical nature. Hence a neéd for new training in education-
al technology which provides, on the one hand, knowledge
of the educational dimensions to experts in telecommuni-
eations, and on the other hand, full familiarity with the
techniques, the production processes and technological

potenticl of the media to educational profesdionals at
all levnls,

What is called for is nothing less than a new profession
which is master of a new technology, which is prepared to
work wi:hin new legal and financial structures, and is
ready i« apply the resources of educational technology to-
new fie:ds and new perspectives for men in thlS age of
rapid change and world-wide interdependence.'

"Is it oo much to comclude that the newer media potent-
ially ccnnect the individual learner with any available
knowledse in the world of past or present? In this sense
the goa. of education - the ultimate development of the
individral - is joined with the ultimate goal of commun-
ication - the unification of human society.' ;4

AAAAAAABRAAAAAANAAAAAAAAAAANLAAAAAAAAAAN
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vigsual aids departments... Unified schools, which replaced

- individual frame schoolhouses, are being combined into
educational parks... A combination of the population ex-~
plosion, educatlonal television, programmed ingtruction,
and the shorter work week may return some classroom funct-
ions ‘to the home and to parents."

Alvin Eurich, Campus 1980: the shape of the future in American
Higher Education (Delta, 1968)  This book suggests that new
teaching methods, courses, -curricula, architectural design,etc.
require imaginative rethinking in order to cope with education
in the future.

ibid. Chapter: 'Learning Never Ends: A Plan for Coﬁtinuing
Education'by AA. Liveright. Also see footnote 89.
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and contained an introductory chapter by UNESCO followed by
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in each country.'" V.C, MacDonald, p.8. Tele-education report,

. unpublishad : Sept. 16,1971,

Telecomaission Studies 5 a),c), d), e). p. 18, figure 7,
ibid. p.13
Nationa! Research Council, Newsletter of Associate Committee on

Instructional Technology v.l, no. L end no. 2 (1970,1971)
CAL: a cooperative research project (Rome 1971) J., Brahan,NRC.

W.G. Hovle,'Information Storage and Retrieval', (NRC, 1971)
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(reprint 1) and Educational Tehhnology: New Myths and 0ld

Realities (reprint 6).

D. Parkhill, The Challenge of the Computer Utility
(Addison-Wesley, 1966) presents a positive view and lists
numerous categories of usage for the computer,

see Canada Gazette,Part II, V.104,no07 , Appendix A ' Definition
for the Reservation of Educational Broadcasting Time and Facilities'
", ..at least one channel of a cable transmission facility be set
aside for the use of a provincial authority for educational
broedcasting,.." direction to CRTC pursuant to section 27 of

The Broadcasting Act.

While not legal documents, the following two publications may
glve the layman insight into some of the problems and potentials
of educational satellites:."Symposium on Commerééal Satellites
and America's Future Communications Network' (in Sept. 1971

SMPTE Journal); 'Possible uses of satellites in education' by

Henri Dieuzeide in Communication in the Space Age :the use of
satellites by the mass media. :

see : An Analysis of University Policy Statements on
Instructional Recordings and their Reuse by Fred S, Siebert
(Michigan State U., ERIC,Stanford) - 'a comparative analysis
of the major provisions of policy statements adopted by a
selected list of colleges and univevsities on the subject of
production, use and re-use of instructional materials which
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also useful is appendix C (photocoyying in educational
institutions) of the Report on Inteflectual and Industrlal
Property (Economic Council of Canadi, 1971).

see ; The Canadian Computer Communi:ations Task Force - notes
for a speech by H,J. von Baeyer for the Federal Institute of
Management, Ottawa, 1971. p. 4 . The task force is addressing
itself to 'provide an aapquate degrae of Canadian control of
industries and services.

t

The privacy issue has social,as well as legal implicatioms,
which are touched on in the next section. VonBaeyer (see

- footnote 104) lists the issues to which the CCCTIF addresses

"itself: "to meet social and economisz needs of Canada, to ensure
equitable distribution of computer power at the most economical
conditions, to provide an adequate ‘lefree of Canadian comntrol
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ofi industries and services, to maintain critical computer-
centres and data banks in Canada."

The list of publications on social communications is too lengthy
to detail here; however, the reader may wish to commence a study’
of the field by reviewing some of the work of Wilbur Schramm,

an authority on the subject of mass communication and its social
effects, In 'Some Possible Social Effects of Space Communications'
in Communication in the Space Age (UNESCO) , Schramm deals with
theeffects of increased information on decisdon making, the rise
of the genenl level of knowledge, the reduction of the sense of
remoiemess, innovation, standards.

)

"Since motivation for learning is cften a function that derives
from the influence of the peer group, a technology of instruction
needs to take social factors into account as a condition both
favoring and limiting learning.' A, Eurich, Campus 1980, p.253.

Several sections in New Media and Education by Rossi and Biddle
deal with .social factors in education. While the amount of
research being done in Canada, sofar, on this subject is limited,
the efforts of the NFB in their "Challenge for Change'" program
should not go un-noticed. Their work follows a suggestion that
appears in Public Television: a program for action (Carnegie
Commission Report on ETV, Bantam, 1967). The broadcasting media,

‘to be most effective, should 'serve as the mouthpiece and mirror

of the local community' (p.234) by designing the technology to

foster interactive participation (p.203), the criterion for ‘interaction'
being that both the program and viewer be capable of influening

each other (p.203).

The essence of media evaluation is in the concept of 'feedback'
During the Summer of 1971, a Media Evaluation Workshop was
undertaken under the direction of Duane B.Starcher of the ETV
Centre of Memorial University, Newfoundland; the results of this

Opportunities for Youth funded pIOJHCt are avallable in a detailed

report.

The results of the Scarborough COLlege media experiment have just
been published in a book Test Pattern by John A, Lee (U. of Toronto
Press, 1971), an analysis of learner reactions to the project,

The Centre for Learning and Develupument at McGill U, does much
research in media effectiveness for learning and publnshes same s
in regularly issued bulletins,

Toward 2000 by Porter, Blishen et ai, is a comprehensive study

of the future of post- secondary eduﬂation in Ontario. OISIE

is heavily committed to educational research as is OECA of the
Province of Ontario. T

see Bernard Trotter's booklet Television and Technology in I
University Teaching (Commltte of Prusidents of Ubiversities of

Ontario, 1970).

The Centre for Educational Research and Innovation of OECD has .
published (1971) a book entitled Educational Technology:the desigu
and iwplementation of learning sysfems The summary of chapters

and summary of main conclusions app:ar as Appendix K to this

report. Two other extracts from this OECD publication appear

as Appendices L and M, M is a chari that suggests the creation of

an Educational Development Instituta2 and shows the interrelationship
of other components of the community. to 1t. :
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see Abraham Maslow's 'Hierarchy of Needs' from physiological
to self~fulfillment, :

wWhile all formal learning used to take place in the "schoolhouse;
today a variety of hew life-styles are taking the learning process
away from the exclusivity of the school; much learning takes place
in the social community. !Jacques Ellul in Technological Society
deals with socialization as a function of technological development.

suggested in a recent conversation with »r. Andrew Molnar of the
National Science Foundation In Washington. Added to this list
of problems dealt with in the report are the 'problems of
educational technology' dealt with in an article by Molnar
entitled media and cost-effectiveness.(in Transactions, 1970)

7
s

see EFIL bibliography attached as‘Appendix N,

The Recommendations of The President's Commission on Instructional
Technology are worth reviéwing for comparison, as are also those
of Bernard Trotter in Television and Technology in University

Teaching.

It must be pointed out that the recommendations that appear in

this report are the personal opinion of its author and reflect

his own biases, based on his own review of the literature,
interviews with people in educational technology and related fields
in Canada and the United States, and his general background in

the field itself,

An example of what is referred to here exists in the U,S,A;.as
Audio Visual Mavketplace : a multimedia guide (1971) - a directory

of the entire industry.

An experiment in 1965 using the Delphi method is documented in
John Pfeiffer's New Look at Education (p.155)

Appendix O details much of the literature (U,S,) available on
the subject of media cost-effectiveuness.

See appendix P for list of ERIC Clearinghouses on education
The Division of Educatiohal Technolugy of A,E,.C.T. provides an
up-to-date detailed bibliography & references on Educational

Technology. It appears in this repcrt as Appendix Q

A list of sources of references on cducational technology appears
as Appendix R in this report.

frrom Telecbmmunications Journalv,37,VII, 1970.p. 317,

107 b) see Appendix S for &a'bibliography of literature on educational-,

75b)

social psychology
See Kiyo Izumi's 'keynote Address' Soﬁeviﬁoughts'about the
Environment and Telecommunications {The Wired City Seminar, June 1970)
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Instructional Technology (Knirk and Childs) p. 153,

from a press release sent to tris writer with the
plogrdm outline for tre Inuvik Conference on the U, of
Canad# North, :

David G. Ryans, "Teacher Behavior Theory and Research:
Implications for Teacher Education, in Ronald T. Hyman,
Teaching: Vantage Foints for Study (Llpnlncotl, 1968)p.32.

~ibid. pe 33 | \ : /

Victor C. Ferkiss, Technological Man (Mentor, 1969) p; 190,

"Solutions for many of the pressing vroblems in our
educational system may be rrovided by engineers associated
with the educational technology field. There is a need for
engineers who have studied the teaching-learning process or
evaluation procedures..... An orgarization is required,at
the Federal level, which cen guide, recommend and evaluate
new applications for instructional technology. One of the
prime Jobs of such an agency should be Lo serve as a clear-
inghouse for the exchange of information on education and
training vrograms, media and instrustional technology , so
that all industrial organizations would know about the
latest develomments."™ paper by Robert E. Wood "Crganizing
Research and Engineering Services to Meet the Need of
Education" in Journal of SMEIE October 1968 (v.77, p.1029)

"”echnologv is cbahglng the role of the teacher, but schools
of the future will provide an opportunity to wmake effective
use of thelunique contribution a teacher can make. The
teacher will cease to be... transmitterof deta.... will
become an educational diagnotician..... “he teachter of the
future must be capable of conducting research into effect-
jveness of his teaching program. be must be able %o take
‘part in the supervision of selection, nroduction ard
utilization of new teaching materials and tools.

Teaching is an art and,... the teacher has become even woPd
important apd appreciated." a paper by Wm C. Lewis "Tech-

nology forEducation" in Jourral of SMFIE (Cetober, 1968). ».1031.

The need for studving educational requirements before investing
heaV11v in hardware is pointed out in this article by

E.B. Crutchfisid, Jr. "An Evaluation of Nonbroadcast
:elevxslon Facilities for E,ucational Instlfutlorq in Journal |
of SMFTE (Yect, 1968) pp. 1037-1CL2.

see cames J. Onder's varer "The Use of Television in

Psybhiatric Treatment and Tducatior™ ir Journal of SMIFTE
(ch 1968) pr. 10341037, Thispaper suggests using the
TV medium as a technique. for self-confrontat:on .

In "How Not to Cheat Children: the Theory of Loose Farts"
by Simon } NMcholson - an article in Landscape &rchltecfur

nagazine (Oct 19719, he suggests that
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"a) there is ho evidence, excent in svecial cases of
mental disability, that sowme younf babies are born
creative and inventive, and others not;

" h) there is evidence that all children love td interact

with variables, such as maverials and shape...

In any envirorment, both the degree of inventiveness and
creativity, and the possibility of discovery, are directly
proportional to the number and kind of variables in it."
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