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Preface

At the February Executive Meeting of CCRE in 1967, Dr, Moffatt,
President, noted that the three main functions of CCRE were to promote research
at all levels, assist with research at the national level and cooperate in
providing liaison at all levels through the Canadian Education Index, publications
and the Annual Conferences. It was agreed that CCRE should experiment with
another sort of conference with smaller numbers in a limited area. The topic,
"Education and the New Technology!, related to a legitimate section of the
research field. It was considered an area exhibiting considerable growth and
interest. It was thought that the seminar could identify both the parameter
of the field and some pertinent related problems for research which might be
undertaken by manufacturers and by education researchers. At the same time,
consideration might be given to considering appropriate liaison measures between
the education research community, companies working in the area, communication
experts and government, It was agreed that this was a suitable area in which

CCRE could experiment with a new sort of meeting.
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The secretariat, after consulting with interested personms, planned to
limit the number attending to 100, but including active educators, communication
engineers, vocational technical educators, education administrators and any-
one developing the new media, Actually, just under 100 attended, made up of
29 per cent from institutes and faculties of education, 29 per cent from other
education units and bodies, 21 per cent from government personnel and 21 per

‘ cent from industry.
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Anyone interested was invited to prepare a paper, Some 25 indicated
interest and 18 papers were distributed before the meetings or at the time of
registration, Those preparing papers were given five minutes to review their
: paper. Bibliographical materials were distributed., This was to save time for
? the five panels and four group discussion sessions lasting at least one hour

each.
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The Symposium indicated that picking the -ight topic and selecting
the right people is the secret of good meetings. Those who reviewed their
papers contributed to the conference, as did the panel members, The dis-
cussion groups had to be stopped at the end of the time, Their discussion,
although related to the assigned topic, varied widely from group to group.
It is too bad these were not taped, since they would probably be of considerable
interest. Recorders of the groups were asked to note the high spots.

This Report gives an introduction, a taped record of the panels, short
reports of the discussion groups, extracts from the reports, or the full report,
if short: and in Appendix II, a list of those attending the Symposium,

i On behalf of CCRE I would like to thank all\those who cooperated
through preparing papers, sitting on or leading panels, directing or recording
group sessions, providing films, equipment and advice, Of these, Mr, Hugh
Humpnreys helped with the planning, Mr. J. Livingston of RCA was responsible for
having Dr. Wilson there, Miss Margaret Gayfer prepared a special section in
School Progress; others are listed elsewhere in this Report.
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INTRODUGTION

Just under one hundred executive and technicians from selected in-
dustries and government, and representatives from the academic world, gathered
in Ottswa in November 1967 at a Symposium cenvened to consider Educaticn and
the New Technology. All of these education-oriented persons recognized that
we are rapidly becoming a computer-assisted society. Many had booked their
flights and made reservations by computer and before long will be paying their
expense account the same way. All realized that their lives and work would
be changed by computers, and had met to consider how the computer could be
harnessed to effect improvement in education, It is true that the Symposium
had not been designed exclusively to consider computer-assisted instruction,
but rather to look at all of the newer as well as the old media., Yet it
appeared thatCAI had grasped the imagination of most; w7ith some skeptical of its

use and fearing its abuse,

The intent of the Symposium was to explore ways in which technology
and science can help to solve the problems inberent in a continual upgrading of
Canadian education, It was recognized that changes are in the wind, but felt
that through planning, the education community, with the cooperation of industry,
can to a great extent determine the direction and impact of these changes,
while nipping Edsels in the bud, ensuring that another teaching machine debacle
will not occur, and at the same time making sure that Canadian education is not

relegated to the backwash as all progressive countries move forward,

It was optimistically hoped that some of the research problems related
to communications engineering could be identified and possibly some priorities
could be assigned, Related research in the education setting might also be
considered, For the time being it would appear that all of this will be left
to the determination of individuals, associations and companies’, although some
lines of communication were developed, and there are efforts being made which
could result in a Canadian-designed "Aristotle',

Among those in attendance were instructors and administrators from
all facets and levels of education, indicating that the newer media will in-
fluence all types of formal and informal education and training, and that
already forward-looking personnel are not only interested but many of them
are exploring ways and means of using the media to advantage.

The degree of urgency expressed by those Zrom various education
sectors, and the pressing problems they mentioned varied rather widely. For
example, the tidal wave of population which passed through the lower rungs of
the educational ladder is now swelling the ranks of all post-secondary and
higher education institutions. At the same time the interest in obtaining
something more than secondary education has increased appreciably, as has the
expenditure for capital and current costs, Colleges and universities are
increasing in number, size and enrolments and class membership in the hundreds
is not unknown. As some professors are more interested in research than in
teaching, students are more mature and greater freedom of operation is enjoyed
by the staff, perhaps we can look for greater changes here than elsewhere
and the use of closed circuit TV, films, tapes and other media would seem to
be more easily introduced at this than at other levels,
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A second likely area is the post-secondary field, where technical )
institutes and community colleges are carving out their niche and attempting R
¢ to meet some pressures of society and the business world, A third is the pre-
E service and in-service area where the scheduling of formal classes is intended
. to interfere as little as possible with production, and where individual
E  instruction by mechanical means, whether at work or at home, seems désirable

and has proven effective. :

: Some time was given to considering what computers could contribute

¥ to education., The most cbvious benefits are the sort of things computers have
been doing in business for some time, such as inventories, payrolls, etc., But
¥  there were more exciting things to report, Purdue University uses the computer
E  to plan nev buildings, OISE arld American institutes have used computers for
designing flexible scheduling systems, Computers will be grading papers, giving 2
tests, providing instruction and taking over a large part of the basic work g
in counselling, They can be used in updating the curriculum and in determining O
grade placement of items. All of this presupposes hours upon hours of careful
integrated research, Fortunately computers have already cut the time for data
processing and lifted the ceiling on numbers and computations,
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Education, Canada's largest industry, lacks the sound research bank
of tested ideas and evaluation information considered adequate to meet the
demands which will presently confront it., In part this is because there has
not been general acceptance that R & D are &s necessary and can contribute as

much to education as they do to agriculture, health and welfare, space de-

f In part, because the education field is broad and complex and

velopment, etc,
does not lend itself to simple scientific treatment, we have been slow in

attacking the complex of problems systemtatically, This is not the place to
discuss the education research structure in Canada, a format which is under-
except to point out that expansion and development
lated to automated education are not to receive
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R & D, related to the use of the newer as well as the older media, 3 ;
(1) basic research information, particularly in the E

d learning theory with findings coming from a variety
-based research

can be categorized as:

A e,
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fieids of communication an
of other disciplines in addition to education; (2) technically

concerned with design, efficiency of operation and such, but with a view to
producing hardware designed to reach education goals set with consideration

of basic research findings; (3) research to develop programs for the hardware

4 (this latter can consist of films, tapes, programmed courses, etc.); and

, (4) research in the school unit to determine how best to introduce the new

. equipment and to evaluate it, In addition there may be product research to
provide consumers with information needed for decisions regarding purchase, use

and such, for both hardware and software,
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There was some awareness on the part of educators of what the advent

. of big business into the education field might mean, It was recognized that the
amalgamation of large companies would result in large and reputable firms
capable of producing both the hardware and software to go with them. Close
coordination in the development of software and hardware is most desirable --
from the beginning they should be designed and made to work together, But this

does concentrate power,
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The new business moguls are now capable of developing educational
systems on a scale hitherto not dreamed of in ecducation. These systems can be
prepared and offered as package deals which in turn can be serviced. 1In addition
systems engineers could be used to debug them, Certainly all educators need be
concerned about the possiblz impact ot "big'" business on education, but should
look upon it not as an impending threat, but as a possible answer to some of
our problems if properly harmnessed, Our objective should be to develop a new
educational technclogy cooperatively, designed to effect changes set out by
educators and to help in evaluating success in achieving gecals agreed on.

There is need to bring together, in one place, basic information on
all of the neu technological devices and systems being mentioned in the news;
to develop guidelines for teachers and school administrators so that they can
prepare themselves for the coming of automated education and fit the contribution
which the new technology can make into a systematic apprcach which will retain
much of the good from the old and supplement it with new approaches. This is
not an extreme view, It falls between that of those who consider the challenge
of technology as a fad to be fought; and those who wish to produce teacher-
proof instruction, for use whether at home, in the new libraries or in new
educational institutions. It assumes that though the new is not a panacea, it
has something to offer so that the new education offerings will be better --
but that the education world will not suddenly become mechanized.

It was a free-wheeling symposium in which divergent viewpoints were
put forward, lively discussion occurred, and the flow of conversation ranged all
over the field, including the rapid growth of technology, its possible impact on
schools at all levels and what can be done to help the schools select wisely
and assimilate the new media into a changing program. It was interesting to
see that there was comparatively little problem in communication among the
educators, business and government personnel and a good deal of similarity of
views., A considerable degree of acquiescence seemed evident for the following

ten items:

1. Computer-assisted instruction (CAI) is in an experimental stage. It has
already indicated possibilities for all levels and types of education and
training, but it will be years before its use becomes widespread, To perfect
it will require the expenditure of fantastic amounts of money and the time of
innumerable professionals and technicians. Development of the software is
perhaps a greater challenge than developing the hardware.

2. Although the provincial governments, foundations and industry probably will
and should contribute appreciable sums, the bulk of the money will likely have
to come from the Federal Government.

3, The role of CAI will not be to replace other media, harness them, or to

take over all instruction. Rather, the purpose will be to ensure that all
promising media are incorporated and used to advantage, It will not be expected
to reinforce curiosity, promote creativity or develop interpersonal relation-
ships, though it can record how well teachers are accomplishing this, It is
likely that at best CAI will be used for perhaps half an hour of a student's
time per day as a beginning and gradually increased up to an hour and a half,
Expansion may be greater out of school than in it for many years.
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4, The role of the teacher is changing and, like the modern housewife, will
move out of the craftsman stage., Teachers will need new competencies and
technical assistants will be added to the staff, Teacher education will have
to be updated so that teachers will be prepared to feel at home in the new
schools, Actually, a completely new education of teachers and administrators
seems necessary if they are to cope with the selection, use and evaluation of
computer input materials and other media.

5. Emphasis will be on breaking the "lock step" type of education adapted for
administrative ease and the stressing of individual differences in speed, depth,
interest and aptitudes, Creativity, power and flexibility will be stressed

and the new media should help make this possible, The optimal role of the
computer in this must be discovered.

6. The need for research of all types and for all situations mounts, Basic
resea; ~h on the learning process and communication is the foundation of good
decisions on curricula selection and allocation. Applied research is necessary
if new discoveries are to be instltutionalized., Program research on a continuing
basis by all units must be undertaken to ensure improvement, and planning is

more necessary today than ever before,

7. Information requirements which cut across all aspects of educaticnal research
and development require a modern sophisticated system for information storage,
retrieval and dissemination, A corollary to this is to provide information on
the specifications, critical characteristics and actual performance of edu-

cational products.

8. The systems approach which can be viewed as "logic design'' for education

can contribute by providing bench marks for determining efficiency in organization
and removing bottlenecks, Possibilities of adopting a more systematic approach

to a greater extent than found at present should be explored.

9., The purpose of effecting changes should no more be to regiment or mechanize
education than modern home technology is aimed at sustenance pills, canned
exercise and a house that runs itself and determines the behavior of the
occupants, Educators have a responsibility to see that schools are operated to
provide a liberalizing education while meeting the needs of the individual and
of society, ZFortunately a compromise can be reached where necessary so that
the individual and the group can be reasonably well satisfied.

10, Most equipment is in the horseless carriage stage and the accompanying
programs are adaptations of one-teacher classrooms with standard-type courses,
questioning and examinations, Two major changes in education have been in
progress for some time; the first relates to subject matter, the seconu relates
to methods, Add to these the impending impact of a variety of media and gadgetry
and one can hazard a guess at the image of modern education -- the form and

content have yet to be determined.
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Discussions in the Group Sessions

LT

: As one publisher remarked, "The most obvious result of the conference
appeared to be the emergence of a need for a clearing house to coordinate the
efforts of industry and education in developing instructional materials"., There
was general agreement in this, but as it had been decided that the purpose of
the conference was not to present resolutiomns, no resolution to that effect

was forthcoming., Such a resolution would have had to be directed back at

those attending the Symposium and their associations, etc., Ideally such a

clearing house should be a cooperative venture.

f There seemed little argument that the groups favoured individualized

3 instruction. A majority were of the opinion that technology could be harnessed

: to assist in this; but such would not necessarily follow. 1In fact the intro-
duction of regimentation and conditioning was considered to be a real possibility
for technology. Nor does allowing youth to progress at their own pace with the
same materials meet the demands for variety., CAI in the long run might provide

a partial solution, but its extensive use seemed a long way off, It was felt
that we cannot afford to sit in wait until CAI has developed and its coverage

Rather, we must press on with independent study, the ungraded
many of which may later be incorporated

O MRS AL

1 made universal,
school, team teaching and other expedients,

into one or more systems,

S

Quality control was discussed. Many thought this was the business of

central agencies who would conduct research, delegate it, or contract to have it
- done., They would publicize the results, devise standards which would be passed
down or imposed on the various units, Some questioned the top-down approach
which, if used to any extent, could work against unstructured, discovery approaches
to learning, and innovations designed to individualize instruction, This matter
3 was aired but not resolved, No answer will be found overnight, and no simple
; solution should be expected. Perhaps a middle ground would be preferable; one
in which we provide for a balanced program of research and innovation organized
at the top but with plenty of elbow room at the bottom where the children are
educated., This would not be aimed at producing a uniformly acceptable product

but at excellence in variety.
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The situation in which private firms are competing for the education

{ market was deplored by few, although there were the usual valid complaints

? against monopoly, fly-by-night manufacturers, high pressure advertising,

; exaggerated or false claims and such, But, generally, reputable firms were
commended for so often taking the initiative and filling recognized needs.

One would be naive indeed to expect perfect agreement as to the best procedures,
and this would be most undesirable at this time. But a willingness to look at
the problems together represents a big step in the right direction., Few
suggested that the education community take over, only that communication be

established.

There was considerable discussion about aims and the philosophy of

e more the situation was left unresolved. This is not to
suggest that the exercise wasn't worthwhile. It was felt that the education
community must reach more general agreement as to what we are setting out to do
in education. It should not be necessary to get bogged down in theory to do
this, nor should we accept too readily behavioral objectives without evaluating

the results of their adoption in the broad context,

education, but cne
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The proliferation of materials and techniques, a situation bound to
grow and increase problems of selection, would seem to make it necessary for
education to set up its own standards and possibly employ specialists, It
should require the producers of materials to substantiate their claims with
evidence of validity, field testing, etc. Reputable firms are doing this and
would probably welcome education's insistence that all competing firms be ex-
pected to follow suit. At the same time there is need for field trials which
might be undertaken cooperatively by industry and education. Assessment is
necessary, whether one is considering a product system or the incorporating of
a single instrument into the regular school program.

Assessment was considered and there were suggestions that cost-benefit
Some felt that cost-benefit analysis must be predicted upon
some total system values. This raised the problem as to whether these should be
economic, social, cultural or some combination of these. Until this is settled
we are at an impasse, Some raised the question of the tramsitoriness ¢f aims;
and while it was admitted that this was true at least for immediate aims, there
was a general feeling that you have to have a destination in mind before you

In education, it is not enough just to go for a walk,

analysis be used.

set out on a journey.

Teacher education was mulled over and among other things it was noted
that the artificial credential method by which our society functions and closed
shop unionism stood in the way of teachers and industrialists swapping jobs
temporarily, Teacher training should probably be extended so that teachers
could develop a philosophy of education. The use of para-professionals was
considered and the questicn as to whether or not teachers were absolutely
necessary was raised., It was pointed out that much of what teachers now do
could be done equally well by machines, or teaching assistants, or left undone.
It is interesting that a question relating to the need for teachers comes after
similar questions have been mooted relating to school boards and to school
superintendents, Few either saw teachers leaving the scene, or wanted this to
happen, but they would not defend teachers doing what machines can do better.
To them the teacher of the future must stimulate independent study, be a
decision-maker, diagnostician and remediator, a professional, not a technician,

It was suggested that the attitude of many teachers is not conducive
to innovation or to the use of the newer media. Internship was considered to be
a good means of maintaining the status quo. We are not as yet sending teachers
out to work, competent to make use of what is presently available, nor ensuring
that those in the field keep up to date with the latest gadgetry and methods as

is done in medicine.

There is great need for educators to make known what is wanted and for
some control organization to evaluate the offerings of industry. The Council of

Ministers could accept responsibility for seeing that they, or better some
independent organization, provide the services required but with their support.

It was also thought that because of the education world’s interest in
the potential for educational technology the Provincial Ministers of Education
should consider seriously the creation of inter-disciplinary, applied research

centres in education technology.
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One group, in considering this matter, suggested that since it was
generally recognized that there was a great variety of materials displayed on
the market at present, and the variety would probably increase considerably, the
Departments of Education should take the initiative and responsibility for
ensuring that research be undertaken to establish criteria for standards and
the utilization of the newer media., It was pointed out that many of these
materials had been devised for other purposes and might have to be modified for
efficient school implementation, and many of them had not been field-tested in

school systems, :

As teachers and teachers in training need special knowledge of the

technology as applied to education, there was general agreement that local and
regional structures should be designed so that educators would have first hand
knowledge and become thoroughly acquainted with the newer media in the schools.

Since the universities play a major role in the preparation of
personnel who will use the new technology, it was recommended that the universities
be given every encouragement in providing courses for people who will use the
newer media, find new uses for it, test it in the field and evaluate its

possible contribution,

i
5

Other suggestions related to CCRE holding other symposia in the
field. Several proposals were made for future meetings, One was that greater
use be made of the newer media jin subsequent conferences; another, that these
should be directed towards providing for intercommunication of French-speaking
and English-speaking personnel, the conduct of bilingual sessions, and the use
of closed circuit television instead of instantaneous translation with receivers
as commonly used today. It was also noted that classes or. youths might be
invited and that demonstration sessions might be valuable.
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Another suggestion had to do with the formation of a Canadian
MAristotle" (Annual Review and Information Symposium on the Technology of
Training, Learning and Education), History of this organization in the United

States is not long but interesting.

o
3

Success in the application of new technology and the discipline of -
systems analysis in the development and procurement of new weapons systems 3
‘suggested that these might have application in the field of education. To ;
stimulate thought and action along these lines, the U.S, Department of Defence,
Office of Education and Department of Labour sponsored a conference in June 1966. 4
Proceedings of the meetings are reported in "Engineering Systems for Education :
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A volunteer organization, under the administration of the National A
Security Industrial Association, was founded to provide a structure to encourage 4
continuing communication within the Government /Education /Industry community.
Its ten task forces of 250 volunteers are expected to contribute to the
advancement of quality and efficiency in education.

T AT

Canadians are presently considering whether or not there is need for ;
some such organization in Canada, It is not likely that either the history or
pattern will follow that of the American MAristotle". Canadians must work
within their context including the BNA Act, the present structures for education
and training and the associations already working in the field of education.
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The work may be parcelled up among existing associations and institutions and
advisory and working committees may be set up, or a whole new organization may
be required with task forces, committees, etc.

The Symposium served to identify several needs which are currently
not met in Canada, such as:

1, The establishment of lines of communication joining those interested
in automated education throughout the Government /Edvcation/Industry community.

2. A system of information collection, storage, retrieval and dissemination
covering research, innovations, projects in automated education, and statistical

data,

3. To provide clearing house functions for those in education including
dissemination of information on media specifications and use, innovations in

education, expertise available, etc,

4, To provide communication at the technical level among the producers
and consumers of technical hardware and software, but especially for those
undertaking research with the newer media.

5. Exploration concerning the possible use of a systems approach in a
variety of different educational situations.

6. The setting up of experimental units, some of which would use a system
of instruction such as CAI complexes for some part of the school day.

Group One was bilingual and much of its discussion was conducted in
French. Dr. Antonio LeSieur provided the following summary:

1. Le monde de 1'éducation doit accepter et exploiter la technologie
comme un trait nouveau de notre culture et un moyen inévitable d'améliorer
1'éducation elle-méme,

2. L'adoption de la technologie en éducation remet en question la formation
des maltres en exercice et en préparation, les programmes de formation, les
méthodes d'enseignement et le conditionnement des locaux scolaires,

3. La technologie appliquée & 1'éducation tend 2 une individualisation
marquée de 1'enseignement et va a 1'encontre du mouvement de socialisation que,

pourtant, tout le monde semble accepter et proner,

4, Les mondes de 1'éducation et de 1'industrie technologique doivent se
rapprocher pour mieux comprendre les problémes d'apprentissage et de communication
et chercher & s'adapter le mieux possible aux exigences de 1'éducation actuelle,

5. la difficulté d'acclimatation de la technologie actuelle au monde
de 1'éducation vient surtout de 1'imprécision des objectifs et du contenu des
programmes actuels d'enseignement que les responsables de 1'éducation devraient

chercher 2 préciser davantage,
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6. Ies experts de 1'éducation et de la techmnologie devraient chercher a

préciser ce que la technologie peut apporter au monde de 1'éducation et qui
pourrait permettre d'alléger les programmes, d'activer 1°enseignement et de

mieux préparer les individus & leur carriére future.
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EVALUATION OF TWO EXPERIMENTAL

CAI SYSTEMS AT STANFORD*

Dr. H.A. Wilson of the Institute for Mathematical Studies in the
Social Sciences of Stanford University got the Symposium off to a fine start
with his keynote talk on two projects currently being undertaken in the field
of Computer-Assisted Instruction at Stanford University, The following notes
are what one listener got from his presentation.

CAI can provide a variety of programs with varying degrees of complexity,

It is relatively easy to put a linear program prepared for a "teaching machine"
on the computer, but it will be no better on the computer than on a simple hand-
operated machine, Dr, Wilson recognized three main levels of CAI, all of which
perform valuable services if properly used., The lines of demarcation between
these levels is based primarily on the complexity and sophistication of the
student-system interaction rather than on the hardware and software used. The
lowest or basic interaction level provides a linear program made up of problems,
When students make errors, the prompt may be a partial or the whole answer, but
there is no selection from a variety of other materials according to the re-
sponse, These are 'drill-and-practice" systems and were used in arithmetic

-and spelling at Stanford.

The second level is classed as "tutorial" and is a branching pro-
cedure in which tﬁe student is able to follow separate and diverse paths through-
out the curricular offering accordingly as he responds to each step in the
program, The variety of paths devends on the ingenuity of the programmer,
but the number of permutations and combinations is large. However, in re-
sponding to the items, the student is restricted to choosing from a prescribed
set of responses, This procedure is used by Stanford for initial reading and

elementary mathematics,

In the upper level of CAI programs we find the "“dialogue' type which
aims to provide student-system interaction in which the student is free to use
natural-language responses, ask questions and generally to treat the system as
a cooperating agency in learning progress.,

One, the Palo Alto experimental study, began in Brentwood School
in East Palo Alto, California in 1966, It was designed to determine how well
elementary school pupils learn to read and to do arithmetic problems when their
regular human teacher, with all the warmth and frailties generally associated
with teachers, is replaced by a well-staged education program complete with
human voice, television screen, light pencil and typewriter keyboard and at
the same time, impersonal, patient and persistent. Each child spends only about
20 minutes each day with the computer; and generally they are so intrigued they
wish to continue longer. For the rest of the day, they participate in the
regular school program,

*Report will be published as the work advances,
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There are 100 school entrants involved as one unit in this project.
For the reading program, half are taught by computers, the other half by
conventional methods. For the arithmetic half of the project the control
group use the computers and the experimental group in reading become the
control group. Brentwood, where this project is conducted, can be described as
a slum area with an 80 per cent Negro enrolment. The average I.Q. is probably
around 89 and the pupils would be considered as disadvantaged. Results look

promising, but it is too early for evaluation,

The Stanford system uses a modified PDP-1 computer and Model 33
Teletype units for the student-systems outlets. The program is expanding.
In 1965 one terminal processed some 41 students per day. The program has grown
and for 1967-68 there are 83 terminals spread into several states and processes

up to 1000 students in a single day.

Tn the Arithmetic Drill and Practice section of the program, daily
lessons with various degrees of difficulty have been given according to how well
the student did on the previous assignment, and review exercises, with additional
practice where necessary, were given at two to four week intervals, Pretests
determined the sequence and difficulty level of blocks of subject matter and
posttests determine the level of difficulty of subsequent blocks, Thus in-
dividualization of instruction is provided through the sequence of blocks of
subject matter programmed for each student., Students determine their rate of
speed and reinforcement is provided after each response. The computer provides
an evaluation sheet of all students for the teachers both daily and at the

completion of each block,

Results of the drill-practice experiment would appear to be encouraging,
but it will be some time before a definitive report is available,

Tt.e Tutorial Program

In this, the second program which is conducted in a special Stanford-
Brentwood laboratory building, each student has available a special typewriter
keyboard, a light pen, a film projection choice, a set of earphones and at-
tached microphone and a television screen for black and white or colour, The
system provides for a processor-contreller, audio control unit, magnetic tape
unit, disc storage, card punch and reader and printer. Two proctor stations
and 16 student stations complete the present assembly, This is basically an
experimental set-up aimed at d-bugging, and various programs have been tested
out. To date the students in the CAL group appear to be doing better than the
control group in many tests, However, it is too soon to assess the situation.
There is also some interesting information on rate of progress, but this re-
lates only to minimal exposure, Evaluation for longer exposure daily periods

will have to wait further research,

An interesting finding of the program is that with a good CAI program

the differences batween the poorer and better students increase during the

a situation other experimental evidence has shown to be necessary if each
Coals of education should not be aimed at

le standard as much as having each one de-

year,
is working anywhere near capacity.

having everybody reach an acceptab
velop according to his potential,
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The suggestion that sex differences in reading accomplishment favoring
girls can be explained by the social organization of the classroom or dif-
ferential rates of growth has been considered. Evidence to date from the CAI
programs suggests that there are no basic differences in scholastic ability
between the sexes. This should not be interpreted to mean there are no sex
differences. While it is much too early to provide definitive conclusions,
the experimental evidence from CAI programs to date would suggest the possibility
of determining to a reasonable degree of certainty many problems providing

conflicting evidence to date.
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z THE NEED FOR INCREASED COORDINATION AND by
: Colin A. Billowes

COOPERATION IN EDUCATIONAL RESEARCH Northern Electric

The emergence of educational technology as a major business has
shown up serious weaknesses in the communications between the three main in-

3 terested parties -- education, government and industry, The fact is well known
¢k and was a probable outcome of the marrying of many disciplines under a new
E umbrella,

This marriage is not a temporary one and therefore there is ample

justification for significant effort on solving some of these communication

problems, Failure to do so will lead to the teaching machine type debacle many

times over,,

The present interdisciplinary dialogue is very much on an ad hoc
. basis, with an increasing number of journals devoting their attention to the
¢ area of educational technology. Annual conventions, sponsored by various
professional and learned societies, are on the increase, with the addition of
the "old boy" and “grape vine" networks comprising much of the interdisciplinary

communication in the area of educational technology.
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This is obviously quite inadequate and more effort is needed to create
a Forum capable of promoting self-sustaining continuous interdisciplinary
dialogue among all parties and at all levels,

AR

In the U.S.A,, project Aristctle is attempting to promote this continuity
by the formation of study groups of interested people and organizations from
industry, government and education, This type of organization seems a most
promising formula, and something which we could well use in Canada, A similar
organization would certainly be an asset in this country at this time, especially

in view of some of these recent developments:
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1. The National Research Council has reformed orne of its electronic technology
groups into an educational technology research department,

9. The Ontario Institute for Studies in Education is becoming a force to be
3 recognized in the land.

The Canadian Council of Ministers of Education has just been formed following the
Interprovincial Conference on Education held in September 1967.
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4. The Federal Department of Manpower has formed the Pilot Procjects Branch to
develop and evaluate new ways and means of improving manpower, training and

retraining especially in economically depressed areas.
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- 5. Many universities, school boards, government departments, industrial organiza-
tions and others are sponsoring or initiating their own research and develop-

: ment projects,

It is no simple problem, however, to devise a working formula which
will lead to the desired synergistic effect of all these splinter group efforts.
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It might be helpful to identify some of the following important factors
to be considered in the formation of such an organization:

1. The organization must have no vested interest, either political or industrial,
for it is important -- indeed vital -- that all the interested disciplines

in this area have confidence in the respectability of the proposed organiza-

tion,

2. Early leadership must be dynamic, for if the organization does not show itself
to be worth its cost and effort of participation, it will rapidly become
sterile, Indeed, there is some wisdom in the notion of controlling the

membership in a manner to ensure active participation,

3. Participation must be of a year-round nature, not simply limited to short
bursts of activity once a year, This is not easy to achieve and obviously
some form of journal is needed for the speedy dissemination of news and

information.

4, The organization must be given the opportunity of making its influence felt.
If, for example, a strong consensus develops among its members, some way must
be found of ensuring that serious and active consideration is given to its
thinking, To this end, consideration should be given to assigning the
organization some sort of official advisory function, perhaps to the Canadian

Council of: Ministers of Education.

Other important factors will undoubtedly come to mind which will be
critical in the embryo stages of such an organization,

This proposal amounts to a suggestion for the formation of a new learned
society with perhaps some unusual characte:i ‘stics. Entry qualifications woulid
be ‘based less on academic prowess but more on ability to contribute. Member-
ship could be on a corporate, institutional and individual basis.

The organization might be best operated independently or perhaps under
the auspices of the CCRE or the new Canadian Council of Ministers of Education.
Perhaps the GCRE should consider a transmutation to this type of organizationm.

¥

It has been the intention, of this paper to point out the urgent need
for increased communications in educational technology., There is a real urgency

here.

Both the author and his employers, the Northern Electric Company,
would be glad to play an active part in spearheading an effort of this nature,

PROJECT ARISTOTLE

The National Security Industrial Association (NSIA) has organized a
joint Government /Industry/Education training and education project which has been
designated Project ARISTOTIE, standing for:
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Annual

Review and
Information
Symposium on the
Technology

of

Training,
Learning, and
Education

The project is sponsored by NSIA and supported by the Department of
Defense, the Office of Education and others.

The objective of the project is to provide a structure to encourage
continuing communication and exchange of accomplishments within the Government/

3 Industry/Education community and contribute to the advancement of quality and
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efficiency of the nation's education and training. This will be accomplished
through cooperative task groups formed from members of industry, government,
national associations, and academic groups.

Ten task groups have been establ”shed as follows:

Project 100,000 Training

Media

Information Storage, Retrieval and Dissemination
Educational Research

New Developments

Systems Approach to Education

Standards, Measurements ‘and Evaluation

Courses, Tasks and Skills

Government /Education/Industry Interface
International Consijderations

effort of these task groups is being directed

% towards the First Annual ARISTOTLE Symposium to be held December 6 - 7 at the
k  Washington Hilton Hotel in Washington, D.C.

quarters as follows:

Further information on the project may be obtained from NSIA Head-

Project ARISTOTLE

Attention: WNorman E. Rogers

National Security Industrial Association
1030 15th Street, N.W,

Washington, D.C. 20005
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DEVELOPMENT OF A COMPUTER-AIDED by

J.H{., Brahan and W,C. Brown
TEACHING SYSTEM (Abstract) National Research Council
Introduction

As automation of industry is introduced and productivity rises, there
will be an increase in available leisure time and the demand for adult education
programs can be expected to grow as automation spreads, Industries also have a
growing requirement for more efficient training facilities within their own organiza-
tions. Teaching machines and programmed texts in general do not provide facilities
for the preparation or modificat’on of course material, They can result in a
heavy administrative load being placed on the teacher, who must compile records
for a large group of students each progressing at his own rate.

The Program at the National Research Council

In the Radic and Electrical Engineering Division of the National
Research Council, an investigation of the application of the computer as an aid
to teaching has been started, The program will include the assessment, and
subsequent design where necessary, of the input and output equipment, information
storage and retrieval methods, and the systems programming required to make
computer-aided teaching effective at all educational levels. It should be clearly
understood that our plans include no work on curriculum content -- that is
strictly a matter for the educational authorities,

Initial System Configuration

Several years ago, a special-purpose digital computer with limited
input-oucput facilities was designed and constructed in the laboratory. Its
input-outnhut and storage capabilities have recently been expanded and it will be
used as the basis of the system for the initial investigation, The general
organization of the system presently being assembled is shown in block diagram
form in Fig. 1. Those blocks in the diagram which are heavily outlined are in
service, the other units are under construction. The main computer has a suffi-
ciently powerful command structure to cope with the required information processing,
but its speed severely limits its application to the problem of sampling a number
of low-data-rate terminals, Hence a small high speed computer (A Digital Equipment
Corporation PDP-8) is used as a buffer store between the main computer and the
student terminals to sample each of the terminals, to arrange messages in a
standard format, and to permit an efficient transfer of information to and from
the main computer. The initial student terminals included in the basic system
will consist of three teletypewriters, a cathode ray tube display, and a film
projection display, each with facilities for keyboard input,.

Lesson Preparation and Presentation

The initial control program is being written using the teletypwriter
terminals as the input-output devices. This will later be expanded to include
the other input-output facilities as they are added to the system., The in-
structional material is divided into blocks which have been called '"lessons'.
Fach lesson consists of a number of items which may be statements, alternate
statements, questions, answers, and error messages, Statements and alternate
statements are used for presenting information to the student and require no
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response to be made. Al:ernate statements are presented only if it appears from
the student's response(s) to the guestion(s) that the original statement has not
been understood. With each question, a number of possible answers may be entered,
at least one of which must be designated a correct answer. Each answer must

¥  contain a reference to an error message which will be presented to the student

when his response matches that answer, Thus the system will be capable of
recognizing common errors as well as correct responses and the necessary remedial
aciion can be taken. During the presentation of the lesson, responses which are
not contained in the list of answers will be recorded for future analysis. This
will permit the author to add to the answer list common responses which were

}©  originally neglected., Provision is made for the author to write or modify a lesson
from any of the teletype terminals, whether or not the other terminals are being

. used. Items may be added to the end of a lesson, inserted within the lesson, or
deleted entirely. In entering course material into the system, or modifying material
already entered, the author does not make use of the basic computer command
structure. A special set of commands are available to him to facilitate writing
and editing course programs. These commands include:
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CALL: The system locates the lesson
or item specified and the next
operation affects that lesson
or item,

T T

-4 DEIETE: This permits any item within a
' iesson to be eliminated. If
the item is a statement, then
all alternate statements and

3 questions and answers based on
that statement will be deleted.

3 Similarly if the item is a

E question, all answers
asscciated with the question
will be deleted along with
4 the question,

z MODIFY: This permits the author to
replace any item within the
lesson with a different item
of the same type.

LAl

SN

1 ADD: This permits an item or series
of items to be inserted within
3 the lesson or at the end of the
3 lesson,

4 Two modes of operation will be possible with the system. The mode

3 must be specified by the author at the beginning of the lesson, and it remains

fixed throughout the lesson, The first mode presents information to the student

in essentially a linear flow. This is illustrated in Fg, 2. In this method of
operation, one set of questions and answers is used for a statement and a number

of alternate statements. If an error is made in answering a key question, or

if the error rate is higher than a specified criterion, the student will be branched
back to a remedial alternate statement and then led thropgh the same series of

questions,
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3 The second mode of operation permits a number of parallel paths through

3 the lesson as illustrated in Fig. 3. 1In this case, branching can take place te

3 an alternate statement at a lower level at the end of any question or at the end

E of a series of questions, The iritial system configuration will return the student
i to the highest level each time he is directed to a new statement. Consideration

3 will be given later to the development of a decision structure which will permit
paths through the lesson entirely at lower levels, based on the system's assess-

ment of the particular student's ability.

; It is recognized that the initial system configuration has many limitations.
% However, the main purpose of developing the initial system is to gain an under-
# standing of the problems involved in a time-sharing system suitable for computer-

K aided teaching and to use this knowledge to develop a more versatile system,
. The system described should be in operation using the three teletypewriter ter-

minals late this year,

Current Related Developments

One of the areas whera much work remains to be done is in the field of
: display-response equipment. For a computer-aided teaching system to be effect‘ve,
¥ there must be very close coupling between the student and the subject matter;
3 the terminal hardware should be easy to use and not require a great deal of skill
E: to operate so that it does not distract the student's attention from the lesson
content. While the typewriter is a convenient device for use as a computer
input-output mechanism, it is noisy, and is subject to mechanical and electrical
failure. It is particularly unsuited to the teaching of young children who could
not be expected to compose a response of much more than one or two characters
using the keyboard., Further, the noise problem can become quite serious if a

number of terminals are being used in one room.

At the moment, work is in progress on a number of developments related
: to the field of student terminals for computer-aided teaching systems. An ex-
: perimental alphanumeric display has been developed and tested. It includes a
facility for the presentation of graphical information as well as text material.
5 The interface circuits to control this display are approaching completion. An

input mechanism is being sought that will allow a student to communicate his

answer to the computer merely by placing his finger on the appropriate point on
the cathode ray tube display. Results so far achieved indicate that pulsed ultra-
sonic surface waves in glass can be used successfully for this purpose. No wires
are needed. The energy is reflected by the finger in contact with the Cathode
Ray Tube overlay, and timing circuits similar to those of radar establish the
position in rectangular coordinates. Such an input device would permit com-
position of complex messages by designation of special "keyboards" on the face
of the CRT, or complete statements could be addressed directly without keying.:
The "pointing" feature would provide a most natural input device, particularly

for young children.

L

Modifications to the Autotutor, a programmed film reader, and to a
conventional television tape recorder are being considered to permit them to be
controlled automatically by digital computer. An indexing system for a multi-
channel audio tape recorder is under development which would permit audio
information to be presented to the student to supplement the visual presentation.
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Future Program

Based on the results ob:ained from the initial investigation utilizing
the configuration outlined sbove, a system will be developed jncorporating a
larger central computer with more extensive storage facilities, which will permit
much more comprehensive experiments to be carried out, Efforts will be con-
centrated _n the areas of development of terminal equipment, development of special-
ized computer facilities such as random access audio and video storage capabilities,
and the development of control programs to provide a system which effectively
communicaces with the student and which can be used effectively by the teacher
in preparing instructional programs and monitoring and updating their presentation.
During this program, very close contact will be required with educational
authorities in crder that the equirements of the educator can be incorporated

and the effectiveness of the system fully assessed.

Conclusions

The program which has been started at the National Research Council
will not be a short one. The value of many individual components of computer-
aided teaching systems has been demonstrated, but many problems remain to be
solved before computer-aided systems can be considered to be truly effective.
The integraiion of these components, the programming, and the improvement in the
input-output terminals will require a major effort over a period of years., In
addition, the educator will be faced with the problem of determining how much
of the student's time should be devoted to computer-aided teaching, and how this
new technique should be integrated with existing teaching methods. During
this time, close cooperation will be required between the educator, the psychologist,
and the technologist if an effective development is to be achieved.
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INSTRUCTIONAL by
William L., Darnell
MATERTALS McGraw Hill

An analysis of the diverse offerings within the instructional materials
market reveals four concepts upon which the materials are based. The concepts are
derived from the manner in which the materials will be used by the educational
community., They also reflect the historical development of methods of instruction.

The four concepts may be described as:

1. Textbook or Media

2. Correlated Materials
3. Integrated Materials
4, Systems

Using the Textbook or Media concept, the publisher or producer provides
either textbooks or media that are unrelated. The textbook is central to the
instructional process and other media are used to enrich or to entertain. Some-
times the methods of instruction are directed by the content and format of the
textbook; frequently they are not. Media other than the printed word are merely
adjuncts, e.g. the 16mm, film that enriches or entertains.

Using the Correlated Materials approach, the publisher or producer
starts with the textbook as the core of his materials program but, in addition,
he creates a host of other items that correlate with the content of the textbook.
These items may include any or all of workbooks, films, filmstrips, records,
tapes, overhead projectuals, activity guides, and evaluation instruments. The
correlation of materials is the responsibility of the instructor, and often the
media other than the textbook are ignored. The extent to which the correlated
materials are utilized determines the methods of instruction,

Under the Integrated Materials approach, all instructional materials
and equipment are purposefully related. Each of the media, including print,
is deemed capable of making limited, unique contributions to the presentation of
a subject, Consequently, the various media are presented as a ''package' to be
used in a predetermined sequence, The '"package'" may include, in additiomn to
printed materials, items such as films, film strips, tapes, records, overhead
projectuals, and materials to be manipulated by the student, 1In addition, the
""'package" may require the use of specialized equipment such as the tachistoscope
or controlled reader. The significant characteristics of this approach as con-
trasted with the Correlated Materials approach are that Integrated Materials are
pre-planned and indivisible., Each unit has an integrity that is not to be
interrupted and the methods of instruction are predetermined., The instructor's
role is to punctuate student learning with appropriate observations, to initiate
and guide student discussion about the experiences they are having, and, based
on the built-in evaluation technigues, to initiate remedial procedures for
students who are not learning effectively. To gain acceptance in a market that
is traditionally committed to "local determinism', producers of integrated
materials are marketing packages designed to be used within relatively short"
periods of time. By varying the sequence in which packages are used, by
selecting from the total array of packages, and by punctuating the use of packages
with more traditional methods of instruction, the instructor has some freedom in

creating his own curriculum,
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The Systems approach is a pre-planned, total environment in which the
students may function without the guidance of a teacher, The complete integration
of experience is accomplished by the machine in response to student feedback,

To quote one authority on computer-assisted instruction: "Tn the computer-based
environment, every aspect of the instructional sequence is specified beforehand

in minute detail, Every visual display and auditory message that the student may
receive -- a reply to every response he may conceivably give -- a decision

procedure for utilizing past performance to determine materials to be presented

next -- a coding scheme for storing information on the student's data record --

must be planned and prepared in advance, 1In addition, one has to spell out how

the computer-assisted sequence of instruction fits into day-to-day school activity,
independent of the computer laboratory."1 The instructor will engage in supple-
mentary activities that may be valuable and enriching, but the system is essentially

self-contained,

The development and production of the four types of instructional
materials form a continuum along which movement is occurring:

X S X hY X N X
P 4 P4 V4
Textbook or Correlated Integrated Systems
Media Materials Materials

[y

The movement from left to right would appear to be accelerating. The forces behind

the accelerating movement are many, but two are most readily apparent, The first

is the scarcity of well qualified instructors. As we move along the continuum, -
the information and methods of instruction are increasingly built into the materials

of instruction, Indeed, proponents and producers of integrated and systems

approaches frankly talk about "teacher-proof" materials, On the other hand, .
critics of the movement talk about the dangers of '"regimentation', "depersonalization",

and "dehumanization'" in instruction,

The second major force behind the movement is the demand for greater
individualization of instruction, Until recently, we have offered, through the
textbook and the classroom, essentially the same experience\to all students.
NMow, the demand is that experience be individualized and personalized so as to
permit the maximum development of each student, The typical cry is, "There are

clearly fantastic differences in human beings, and it is high time that we stopped

batch-processing them through the educational machine!" The utilization of new

media and new technologies presénts in the educational process the opportunity
to recognize and cater to "individual differences",

Where do we stand in Canada? Most of the instructional materials being
produced and used ip Canada are in the Textbook or Medium category., A reliable

estimate indicates that at least 75% of the instructional materials being used
in this country would be so classified. Another 20% of the materials being used

for instruction in our schools could be classified as Correlated Materials. Not
more than 5% of our instructional materials could be considered Integrated Materials
and practically no instruction in this country is using a Systems approach.

However, the same forces that are changing instructional materials in other parts

of the world are at work in Canada, The impact of the new media and the new
technology on Canadian education may be sudden and dramatic.

1Richard C. Atkinson in COMPUTERS AND EDUCATION.
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INSTRUCTION FOR by

TOMORROW'S YOUTH Bell Telephone Company of Canada

Everyone today is aware of the many technological achievements in the
field of education., The full potential of such teaching aids as television,
information retrieval systems (both audio and visual), computer assisted in-
struction, etc, is only beginning to be explored. Development and further
sophistication of electronic teaching aids has become a major concern of the
communications industry.

The rapid strides which have been made in this field have created
problems whereby the electronic or mechanical aid may frequently become an ill-
regarded monster unless its uses and limitations are fully understood. If this
understanding is absent, it then becomes necessary to adjust the art of teaching
to conform with the gadgets available, often with unfortunate or even disastrous
results, In some instances, commitments have been made and capital invested
in elaborate technical equipment and, only after installation, have the admini-
strators or teachers realized the need, from a pedagogical point of view, for
greater depth analysis of its effective uses in the educational processes,

Specific problems which come to mind are:

1, Computer Assisted Instruction: What type of information is to
be retrieved? By what physical means will it be retrieved?
How is it to be used? By whom is it to be used? Who is to
provide the information 'software'? What other uses can be
foreseen for the 'hardware'? These and many other questions
must be answered before consideration is given to buying a
computer, or other such device, Unfortunately equipment is
frequently purchased before plans as to its use have been
worked out,

2, Educational Television: An eminent educator has stated that,
"ETV could well be the most expensive and disastrous single
failure in the history of educational technology'. The reason
lies not in the medium itself, but in its content and use,

If techniques for use have not been fully developed, the in-
clination may be to use the new terminology but apply it to

old procedures, Television may be used, purely as a teaching
device, still maintaining the sacred relationship of teacher
lecturing to pupil, rather than as a means for exploring new
techniques using television's more specific advantages (i.e.
close-up participation by a large group and instant involvement

in current events),

With these and similar problems in mind, the communications industry,
Bell in particular, welcomes the research and study being given by educators to
determine what methods and techniques can make an effective contribution to the
learning process. At present, we have available a variety of communications
equipment which can meet many basic educational requirements, We could provide
complete video systems, language laboratories etc. and offer them as a com-~
munications package, composed of switching and transmission facilities. The
system would use the best combinations of microwave, coaxial cable, 2500 Megahertz,

E.C, Frohloff
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i telephore cable or combinations thereof, However, rather than develop systems
:  based only on our appreciation of educational requirements, we would prefer to
work in close collaboration with the educators; to establish their needs and
then design equipment and systems that will effectively meet those needs.

TN

Several experiments combining pedagogy and communications techniques
are now underway. They include:

(DA% AR S8 5

1., V.E.R.B. (Visual Electronic Remote Blackboard)

This is an electronic device whereby a teacher can write on a
transmitting instrument, and his script and voice are simultaneously
received at a number of remote locationms,

FETAN

R S

This was given a trial last year in Riviere du Loup, Quebec,
to teach mathematics, language and accounting to approximately 300
adults in nine separate locations.

G

Based on the success cf this experiment, the Quebec Associate
Minister of Education decided to adopt this teaching medium in ten
regional School Cormissions in the Quebec Region. The system will
also be used for teacher enrichment programs.

e e R T T

2. School Sound Systems

Yo :f T Wby

; Recognizing a need for a good intercommunication system for
pedagogical as well as administrative use, Bell has developed jointly
with Quebec Telephone a new design which is at present being assessed
by the Quebec Department of Education.

WYL o

RS A

3 3, Coaxial Cable Distribution Network for ETV

: We are cooperating with several School Boards in the distribution
z of ETV programs to schools by means of coaxial cable.

3 Of the many devices available, most realize their optimum efficiency

; when they can be centralized and shared by a number of groups such as School

4 Boards, University Associations, etc, This requires not only hardware, but

5 communications facilities, We already provide certain items of telecommunications
3 equipment suited to the needs of educators and pupils. However, we recognize

3 the need to develop additional devices, designed and produced for an educational

role.

3 it is the hope of the telephone industry that we can work in close

4 cooperation with the educator in providing the equipment and facilities needed

\ to cope with the instruction of tomorrow's youth, 1In this way, we can do the
job of planning and integration that the whole edvcational system needs so badly.




A REPORT ON THE ESTABLISHMENT OF THE

ALGONQUIN REGIONAL LIBRARY AS A

E MULTI-MEDIA CENTRE FOR THE DISTRICTS OF by
f Bruce H. Gorrill
3 MUSKOKA, NIPISSING & PARRY SOUND Encyclopedia Britannica

In any school system a major concern of the educational personnel is
4 the availability of resource materlal Too often the frustration of trying to
y secure books, films, fllmstrlps and other media from a remote centre discourages
teachers to the point where they cease trying, This problem, together with the
: lack of teacher preparation for the effective use of multi-media, has in many
; instances kept an effective audio-visual program from becoming a part of many
school systems in Canada, Add to these problems the difficulty of overcoming
the rugged terrain of Northern Ontario and you then have ‘a background to this

paper.

ey

; In August, 1960, I went to Parry Sound, Ontario, as the newly appointed
Public School Inspector. The inspectorate covered 4,000 square mile: from
Mactier to the French River and east to Magnetawan., In that area there were 36
school boards, 34 elementary schools, 1 secondary school, 3,000 eiementary

pupils and 1,000 secondary pupils. There were 2 public libraries, one in the
town of Parry Sound and one in the village of Rosseau, With the exception of

one local film council which rotated blocks of films and a lémm projector :o
several rural schools, the only other service available was from the Ontario

1 Department of Education which loaned films from the Audio-Visual Branch and
library books from the Provincial Library Service., Only the five schools in
Parry Sound and the one school at nearby Nobel took advantage of the film service
from the Ontario Department, as they were the only schools with projectors,

4 The school libraries in Parry Sound were augmentéd by the Parry Sound Public

f Library, The rural schools made use of the Provincial Library Service in a limited

3 way.,

The whole situation appeared dismal, What was one to do to improve
p this situation? The Ontario Department of Educatlon would make available on
: an extended loan basis a number of films to a school that employed 10C elementary
teachers if that board purchased an equal number in order that the supply would
equal one film print per teacher, No board in the area employed 100 teachers,

In June, 1961, Mr. Ray Smith, the Parry Sound Public Librarian,
approached me stating that he had received a letter from the Provincial Library
Service advocating a regional public library for the Territorial Districts of
Muskoka and Parry Sound, He stated that he felt this would be of interest to
me as the schools could participate in the service prov1ded by a regional library.,
In November of that year a meeting of interested persons ~-- librarians, trustees
and school inspectors -- was held in Parry Sound. The Director of the Provincial
Library Service told the people present how to form a regional library, It was
necessary for five library boards in each district to petition the Minister of

Education for the establishment of the service,
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A steering committee was formed consisting of three people, Mr. R.A,
Smith, librarian, Mr., W.F, Hammell, school inspector and myself, school in-
spector., We went out to solicit petitioners, and approval was given to form the
regional library in January, 1962. It was then necessary for the Minister of
Education to appoint a board of trustees which consisted of five members,
This was done., The first meeting of the board was held in March 1962,

In April 1962, Mr. Smith was appointed part-time librarian. Funds
were provided by the Ontario Department of Education, Mr, Smith purchased
5,311 books. During the summer a book truck was purchased and an operator hired,
In October 1962, the first trip was made to 23 schools and 5 libraries, Schools
and libraries could participate in the service by renting blocks of books. These
were exchanged three times a year. The books were issued in blocks of 100 books.

The next step was to provide service beyond books, I approached the
Ontario Department of Education regarding its offer to loan films to school
boards, Since the board of which I was a member was a library board and not a
school board special permission had to be sought. The argument I used was that
no board in the area would likely be in a position to need 100 teachers, There-
fore, why not permit the library board to offer this service to the schocls?

Permission was granted.

The next problem to be solved was how to find enough money to match
the Department's loan with an equal number of films, Fortunately the major pro-
ducer of educational films, Encyclopedia Britannica, had faced this problem
before and had arrived at a solution. The 1egislétion pertaining to schools
would not permit schools to enter into time payment agreements, Therefore
Encyclopedia Britannica got around this problem by establishing a "rent-to-own"
plan whereby school boards had all the benefits of time payments in spite of
the restriction that a bocrd could not commit future boards. The school board
had the right to terminate the agreement without obligation if they wished.
Ownership of the films remained with the company until the last payment had
been made, Using this plan we were able to commence film service in September

1964 with 351 films and with a very small cash outlay,

In May of 1964 the board met with library trustees and interested
people from the District of Nipissing., As a result of this meeting and several
other meetings the District of Nipissing became a part of the regional system,
The name was éhanged to Algonquin Regional Library Cooperative,

\

With North Bay being a part of the area served by the Algonquin

Regional Library a decision was made to use North Bay Public Library as a

Tn order to make the reference service available to member

resource centre,
Not only

libraries and schools Telex was installed in the North Bay Library,
were members able to get information from North Bay, it meant the librarian in

North Bay was able to secure information from other libraries in Canada where
i

Telex was installed.

The next step was to run in-service programs for teachers and lib -

rarians. The Parry Sound Board of Education was persuaded to offer a Saturday

course in Audio-Visual Education., ‘
with 100 teachers in attendance. One-day workshops and a week-long summer

session were held for librarians.

The course ran from September 1965 to June 1966,
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The following table demonstrates the use being made of the library
services:

5,311 books

1962 23 schools 5 libraries

1963 53 schools 12 libraries 5 community groups 10,514 books
1964 83 schools 14 libraries 6 community groups 18,616 books
1965 96 schools 15 libraries 6 community groups 24,190 books
1966 101 schools 15 libraries 5 community groups 28,563 books

1967 Membership fluctuating slightly with schools Over 36,000 books

Films
1964 351 stock 336 use September to December
1965 355 stock 1,846 use
1966 440 stock 2,100 use
1967 469 stock 2,750 est,

With the increase in the size of school administrative units more and more
school boards are in a position to establish multi-media service, However, there
is need for greater financial assistance to school boards in the form of in-
structional materials grants, Without the assistance of the Ontario Department
of Education neither the book service nor the film service would have been
available, If teachers are expected to perform their duties and if pupils are
to have an adequate learning environment then reference and multi-media materials
must be available, The area servad by the Algonquin Regional Library is too
large to give adequate service in every media, The film library meets the needs
of about one~third of the school population. It is hoped that future assistance
can be given in order that all pupils will have the greatest opportunity to learn.
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COMPUTER BASED COURSES by

Dr, Herbert J. Hallworth
IN TEACHER EDUCATION University of Calgary
Introduction

This is a brief account of computer based courses in statistics within
the Faculty of Education at The University of Calgary.

It is considered that, in view of the impending increase in the use
of computers in schools and colleges1 and the current scarcity of personnel
experienced in the use of computers, it is particularly important to familiarize
future teachers with such machines, Computers have therefore been made an
integral part of all courses taught in the Division of Measurement and Ex-
perimtental Design of the Department of Educational Psychology at the University.

Computer Programs for the Naive User

One of the principal difficulties facing the would-be computer user
is the necessity of learning well a language such as FORTRAN in order to write
his own programs, He may consider this too slow a procedure and attempt to make
use of library programs, whereupon he discovers that these are written for use

by an experienced programmer,

Faced with this problem, the University of London Computer Unit, as
early as 1956, discussed the development of a high-level computer language to
be known as a "Statistical Autocode', The project never came to fruition. In
the early 1960's the British Psychological Society set up a working party which
investigated systems of programs potentially suited to the needs of psychologists
in the U.K. One result of this was the recent publication by the Society of
A System of Computer Programs for Use in Psychology and Education (Hallworth and
Brebner, 1967)2- This system, intended for the naive user, provides a basis
for the computer-oriented courses in Calgary, Originally written in a variety
of English computer languages, the system has now been translated into FORTRAN

to be made operational on IBM and similar computers.

In this system it was assumed that a simple and limited set of con-
ventions must be determined and that, whenever poss:ble, call cards should use
natural language words. From the viewpoint of the user, the system is divided
into several sections. Section I deals with the beginning and end cards, and is
always used, Each section deals with one type of statistical operation such
as product-moment correlations, multiple correlation and regression, principal
components, Varimax rotation, Promax rotation, etc, These sections may or may
not be used as required., Where one type of statistical operation may logically
follow enother, as in the case of a factor analysis‘proceeding from raw data,
several sections of the system may be brought into operation in sequence,

Figure 1 indicates the deck of cards required to obtain principal
components from sample data for twelve subjects. 1In this example, means,
standard deviations and a correlation matrix are punched on cards; and four
components are both printed on the line printer and punched on cards,
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This system of programs is readily available to the user who knows his
statistics, is possibly quite ignorant of programming, and has data which he
needs to process, As such, it represents a reasonable approach to some of
the needs arising from work in education, psychology and certain other disciplines.
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Introductory Statistics Courses

The programs have been used successfully in introductory statistics
courses. The procedure is first to teach the statistics, such as the computation
of means, standard deviations and product moment correlations, The student next
works examples using a desk calculator, He then runs the same examples through

the computer,

B AN i WY e R A 808 R EI 050 1 P dis b O 5 VTS 3147 b

The use of the system can be taught in approximately three hours.
Few education students at The University of Calgary have seen a computer before
beginning the course, They are given one general lecture on computers and
their applications in education, This is followed by a visit to the Data
Centre to see the computer and certain unit record equipment, and to learn to use
a key-punch, There follows one lecture on the use of the system of programs
referred to above., All students then prepare a deck of cards containing test
data and instruction cards to obtain the first simple statistics they have
learned to compute on a desk calculator, and the deck is run on the computer,

X1
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Tt is considered essential to establish the student's confidence in
his ability to make use of a computer. The procedure described appears to give
an adequate understanding of the machine, it takes very little time or effort
on the part of the student, and it provides immediate reinforcement,

Throughout the course, as each new statistical operation is learned,
an example is worked by the computer, Following the initial three hours,
comparatively little time is necessary to explain the use of the system of

programs,

Students are also required to put through the computer data which they
have collected while teaching in school. For each such set of data a complete
analysis and interpretation are required, In effect, all statistics are im-
mediately applied in terms of a classroom situation which the student has
recently experienced, and in interpreting the results he learns to appreciate

their relevance to his future work,

Following the introductory statistics course, all 'students in classes
related to measurement and experimental design are required to be familiar with
the system of computer programs, and with certain other programs ndt presently
part of the system. As part of a further statistics course all students are
required to learn FORTRAN, This language is taught within the Department
of Educational Psychology as recommended in the report referred to above

as part of a statistics course,
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Future Development 3

It is hoped that in the near future it will be practicable to teach
FORTRAN, or a comparable computer language, at a much earlier stage, Possibly
this will be introduced as a computer assisted learning program taken concurrently
with the introductory statistics course. Alternatively, FORTRAN could be learned

TR
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by means of the student programming language available on the IRM 1130 computer
due to be installed in the Department of Educationa. Psychology in early December.

Provided that programming effort is available, the system of programs
for the naive user will be implemented for on-line use in the form of a question
and answver system from a remote console to a 360 computer. It will then be
possible for a' student with no prior experience in computing to sit at the con-
sole and proceed to use the programs. N

Since it is also the intention to introduce, during the coming session,
Iverson's notation in the form of APL or MAT, it may be asked how the use of
programs for a naive user articulates with the teaching of computer programming
languages.

As high-level computer languages are developed it becomes difficult to
make a distinction between languages and suites of programs using their own
instructions, The statistical programs described in this paper are not unlike
statistical autocodes whitch have been proposed, and bear certain similarities
to the facilities provided by some hardware manufacturers on their remote con-
soles. They are not broken down into sufficiently small units to enable the
user to form new programs, although this facility could be included if necessary.
On the other hand, using a simple set of conventions and natural language words,
they allow him to analyze his data by means of a number of operations which he
combines according to his own requirements,

A system such as this is not, however, intended as a substitute for
the learning of a computer language. 1Its advantages are that it introduces a
student to the use of computers quickly (or, in the case of an on-line version
of the system, immediately) and successfully, and gives results which encourage
him to use the computer again, It enables him to gain a better understanding
: of statistical operations by using them on a variety of data, and a keener
3 appreciation of the relevance of such operations by applying them to data which
E he himself has collected. It provides a tool which is readily and easily
available for research workers requiring statistical processing of data, and
has been used not only in education and psychology but also in medicine, chemistry,
physics, engineering, sociology and economics. And, finally, it generates in-
ferest in computing which leads students to continue with further statistics
courses and learn computer languages.

T TN T T e TR
. .
A

The function of computers is, presumably, to aid human cognition, The
4 problem is to bring the machine to the human being in such a way that he can use

] it to perform lower-level cognitive processes while he himself learns higher-

level processes, The purpose of the system of programs here described is to

serve towards this end.
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INSTRUCTION FOR by
Dr. A. F. Knowles

York University

: TOMORROW (Digest)

e Raymond Williams, in many of his writings, has asserted that the

A traditional central concerns of society -- property, production and trade --

] while still important, are now joined by a new emphasis: that society is a form
E: of communication,1 through which experience is described, shared, modified and

: preserved, This new emphasis on communications means that equally fundamental to
society are the new functions of describing, learnihg, persuading, and exchanging

experiences,

Communication, in the society as a whole or in its sub-aspects,
: such as education, begins in the struggle to learn and to describe. To begin
: the process in our minds and our institutions and to pass on the results to others --
3 variously called "citizens", "students'", "learners", 'workers', etc. -- we
7 depend on certain communication models by which to make contact. When these
models become obsolescent or inadequate, we can modify or discard them., The
difficulty is, however, that the rapidity of developments in modern communications
and technology generally has. prevented us from developing or finding the right
institutions ("models') by which the new media, the new te.hnology, may be used.
This is true in the context of education and the society as a whole,

SN A (S b e
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Williams also points out that: "if we understand the importance of

: communication, in all our social activities, we find that in examining the process
: and the institutions we are also looking at our society -- at some of our

2 characteristic relationships -- in new ways'".

What does this have to do with the Canadian educational scene and in
particular the role of technology in education? I suggest some major questions

we might consider:

: - does, the new technology stimulate conflict with existing institutional
structures;

(e e

. if so, what are the implications for technology and media strategy
3 within the educational system;

"“‘“‘ NI

- how can "academic" freedom, the capacity to explore, develop and
seek new approaches be preserved in the face of new conditionse new
pressures and new relationships posed by the new technology;

L,

- what are the effects of the new technology on the teacher-
administrator-student relationship within our schools/universities;

" i , ,
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to what extent do teachers, administrators and students need to be
supported, reinforced, "educated", in their approaches to new technology;

I

, should the new technology be applied conservatively, mcdestly,
3 vigorously, radically, systematically, or how?

Sons
S

1Raymond Williams: "Britain in the Sixties', Penguin Books, 1962, p. 10.

EEARR R A L '\"’"}m't#& ity i

PPV

3
A

LY

2N iy,




ANt TR Y Py YA S ARG S vis

by

BhASE S

L25EaA

SErt o ReNIEA AN

LR

AT et

- 22 -

Even though we begin to ask ourselves basic questions like these, perhaps
we need to dig even deeper, Why, for instance, does the society want to educate
its members? Who shall be educated? And to what ends?

Most of us would site the view that the world of the future is one in
which learning, information and education will be the keys to development of the
society, and the individual. Widely discussed are Yautomated" futures, and the
character of the society in which fewer individuals will perform services on
behalf of the total community, which is involved in leisure pursuits widely varied
in nature, While many of the fundamental economic questions making such a society
possible have not yet been satisfactorily answered, it is clear that we are moving
towards a world in which education and skills will be the indices of social
advance and reward, Phrases such as "the educative society have been coined to

demonstrate the power of education, \

There is another serious social issue involved here, that is tied to
the functions of technology in education, Even if we are to adopt the'view that
the new "educative" society, the new "intellectual" world, is a desirable goal --
even if we assume that no discriminatory barriers, social or cultural, remain in
our society, and that status will be assigned\on the basis of talent (in the wry
term used by Michael Young, a "meritocracy'), the question of what to do about
those individuals still remains -- the lower 207% or 257 of the population -- who

will, be cut off from meaningful participation -~ or any kind of useful work at all --

due to lack of basic intelligence, or lack of motivation, or emotional disturbances
blocking learning. What can our educational or technological "wonderland' --
vintage year 1970 or 2000 -- do for them?

Educational optimists, like Jerome Bruner, assert that "any subject
can be taught effectively in some intellectually honest form to any child at any
stage of development", If this is so -- and it is really not yet proven -- it
will require a tremendous investment in technology and manpower by society,
Faced, even in complacent Canada, with "the revolution of rising resentments",
it is questionable whether we will be willing to make the necessary investments,

Concepts and definitions of what constitutes "teaching" are also under-
going radical analysis and revision, as a result of the pressures from technology,
the new media, and the needs of the society. There are some who still persist in
saying that the "teacher will never be replaced by the machine or the program"
when it is observable that on all sides the role of the teacher is changing --
with many learning functions being handled more competently by machines, programs,
materials, environment, etc, than humans, No doubt the direct contact between
learner and “teacher" will continue -- but the exact nature of the "human relations"
involved remains to be worked out, It must be accepted that technology is going
to become more significant and powerful than less,

This essentially political question -- that of the role of the teacher --
must be dealt with at a number of levels, but the most important applications are
within the professional teachers! organizations., It is a commonplace observation
to most people engaged in education that major educational innovations are usually
introduced by administrators, not by teachers., It would therefore be useful to
examine some of the major influences that are brought to bear on administrators
to bring about innovative processes, whether in the area of technology, or
elsewhere, It would be particularly useful to know a great.deal more about the
techniques by which technological innovations are successfully introduced into

an educational system,
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"The emergence of a new educational technology has brought about the
requirement for a new breed of educational technologist to probe, shape, develop
and evaluate the new products." One cannot but agree with this statement by
Leslie D. Mclean. 1In the same paper, Mclean suggests that the best environment
for the "care and feeding" of such technologists would provide opportunity and
the strong encouragement for interaction with'a diversity of disciplines found
primarily in a large university community. He emphasizes that the university
community model offers independence and freedom, and that these persons must develop
a perspective vhich will enable them to remain independent of suppliers and other
pressure groups, To his analysis of the training required, and the functions of
research and development, I can only bring agreement, with the added recommendation
that prototypes include active working and cooperative relationships with school
board teaching aid departments, and college and university instructional media
or resource centres, so that a broader basis for investigation, reporting and
evaluation may be provided.

It is clear that the learning-teaching function of the educational
system now requires the development of skilled practitioners who might be titled
"educational technologists", What is not so clear are the tasks of education
itself. Are they "to make skilled, even sophisticated, consumers of information",
as one commentator puts it? Is it sufficient that the educational system provide
the requisite competencies for effective citizenship and the full life? Such
views are in essence, expressive of a philosophy of adjustment to society, and
therefore only encompass one attitude towards the objectives of education.
Education has also implications for societal change, ranging from mild evolutionary

modifications to complete revelution, Yet, as John S, Murray points out, 3
"technological devices are purchased to improve a particular aspect of education,

not as part of a systematic deliberate attempt to reform education. This means
that the new technologies are being used to magnify and intensify the way we now
'do education'; they are not being used to change what we do as education."

As many observers have pointed out, much of modern educational technology
is derived from U.S, military research projects, which then have to be adapted
from their original functions by manufacturers whose primary and necessary motives
are profit-oriented. To some extent, in product or program development, education-
ists are consulted, But the basically conservative (i,e. cost-conscious) manu-
facturers, from their point of view necessarily so, due to the heavy expense
involved, are usually not prepared tc consider that there may be major differences
between the goals of education and, for example, a military requirement, If
profit motives are to remain paramount, it is questionable whether an '"entente
cordiale" can be built between education and industry, given these widely divergent

objectives,

The issue is further complicated by the development of complex industries
having interests in a wide range of products or technological functionms. One
American company may include in its "repertoire” such activities as broadcasting,
film production, text-book publishing, programmad instruction, computer-based
learning systems, etc. The real dangers are that education becomes increasingly
dependent on fewer and fewer sources of materials, facilities or products.

21eslie D. Mclean, OISE: ‘"Technology and the Control of Education”, in
a paper presented for discussion at the Conference, University League for Social
Reform, October 1967.

3John S. Murray: In a paper prepared for the Fall Conference, University
League for Social Reform, October 1967,
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How do we cope with these increasingly powerful agencies that exist
outside the "formal' educational systems? In a real sense, these industries are
often so large and all-pervasive as to constitute a new level of educatiogal
"government”, making decisions and setting goals for learning that are within the
capacity of the technique being employed, not those which have been developed
consciously and actively by the teacher (s)-learner(s) themselves. What is required
is that the relationships that develop between the educational and the business-
¢ industry communities be such that goal-setting and decision-making are returned
. to the hands of the appropriate researchers, practitioners, teachers and administrators

in education.
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We cannot look seriously at the question of the impact of technology on
education without scrutinizing the shape and structure of present ways of handling
problems of teaching and learning within our institutions. We must examine the
relationships between these institutions and other sectors of the community.
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We must also be alert to attempts to encroach on the freedom of education
to develop along new lines required by a new world. For example, sudden awareness
on the part of provincial or federal governments of the significance of new media
for learning (e.g. educational broadcasting) may lead to attempts at legislation
to prevent real or imagined misuse for otheix purposes -- e.g. nationalism, propa-
ganda, etc. In a world of new technological media, with immense and as yet
untapped capacities for developing new methods for adult and child education, all
avenues to learning must be kept open. Educators must be increasingly sophisticated
and perceptive about new approaches that have in the past been foreign to their
domain, the classroom. Now, everyone's' classroom is the entire world,
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) Some Random Proposals for Consideration in Solving the
3 Dilemmas of Technology in Education )

f 1. We need to seek sources of greater financial incentives to scholars, in-

b stitutions, and private corporations, provided by appropriate levels of

e government and private foundations, to foster local, regional and national
projects, stimulating awareness of major problems (and finding viable solutions)

related to technology in education,

g 2. An agency, appropriately funded, should be established at the "federal' level
/ in Canada to concern itself with the sponsorship of major studies of' the roles

5 of technolog§ in education,

E 3, Federal-provincial cooperation could bring together in one region a highly
i skilled staff capable of working on the applications of educational techndlogy,
creating a visible resource centre for all levels of education and acting as

a focus for regional or local projects with a technological content,
\
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Such a task force would have as its assignment the definition of significant
4 problems amenable to technical solution, the evaluation of alternative
solutions, the application of systems concepts to'the problems, and the
stimulation of and cooperation with local educational bodies, universities,

etc, to work on specific solutionms,
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The nucleus of such an organization may already exist in the Ontario Institute
for Studies in Education., Perhaps this structure may be broadened and enlarged by:
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a) cooperative relations with other provincial educational centres
b) cooperative projects with local boards and universities
c) effective federal support

The federal government, with provincial participation and cooperation, could
support the establishment of a "Canadian Institute for Research in Education",
providing a national focal point for research on technology in education,
involving outstanding institutions in Canada through grants and contracts,

Such an institute would have a relatively small in-house staff, and would
rely heavily on cooperative projects,

A major Canada-wide conference of Canadian educationists should be convened
to consider the educational consequences and implications of technology. The
business sector should also participate actively in such a conference, in an
effort towards developing a service attitude to education,

Efforts should be made to obtain continuing dialogue and confrontation
between education, governmental levels, and the business-industry community

related to the role of technology in education.
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A SURVEY OF AUTOMATED TEACHING
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AND IEARNING DEVICES by
Dr. W.H, Lucow

Dominion Bureau of Statistics

IN CANADTAN SCHOOLS (Digest)

In September, 1967, a short check-1list was sent to the education
departments of the 10 prov nces and of the Yukon Territory, as well as to 78
city school boards in population centres of over 40,000, The respondents were

asked to add devices that were not on the check-list, and they were also
requested to comment freely on any aspect of automated media in connection with
school use. At the time of writing (October 16, 1967) replies have been received

from all but 5 school boards.

The numbers of children exposed to automated devices, the numbers of
teachers making use of them, the numbers of hours of use, and other associated
measures of use have not been dealt with in this preliminary inquiry, which
presents merely an outline of the picture of the use of automated teaching

and learning devices in the public schools of Canada.

List of Automated Devices

The list sent out in the survey contained 24 items; about half the
respondents added devices that were not on the list,

Computer -- This most sophisticated automated device 1is in use in
several larger centres for the purposes of: (a) maintaining pupil records;
(b) timetabling or scheduling classes; (c) instructing pupils; and (d) cata-
loguing library books for retrieval, One school has a dial access information

device,

-- These devices range from the elementary

r small phrase at a time) to
ached to slide projector),
Programmed texts are also widely

Programmed learnin
tachistoscope (which exposes a single word o
teaching machines, skimmer, speedoscope (att
controlled reader, and key punch simulator.
used in Canada.

Television -- Television receivers, TV cameras, videotape facilities,

and entire closed circuit TV systems are reported.

Laboratory -- The concept of a "laboratory" in automated learning is
different from that in the physical sciences, The laboratory usually consists
of individual cubicles hooked up with earphones, tape recorders, and with master
control in the hands of the instructor, Varieties reported include: electronic
shorthand, listening stations or centres, language and stenographic laboratories.

Sound or audio devices ~-- There are public address systems, portable
radios, record players, tape recorders and some report remote

P.A, systems,
control for these,
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Still projectors -- Devices for still visual display include: manual

and automatic slide projectors, opaque, overhead, filmstrip, and micro-projectors.

There are also: microfilm,microfiche, individual filmstrip viewer, micro-

film reader, and bioscope. Electrically operated screens and other remote control

devices are in evidence.

Moving picture projectors -- Some schools have a rear projection unit,
others project from special stands, There are film clips, film loops (single
concept), silent films, sound films, and one school has an "instant movie
projector, Here too, the electrically operated screen is reported.

Chalkboards -- Special chalkboards include: auto-flow, electronic
remote, and electronic music,

Testing equipment -- Devices are used for hearing and speech testing,

Copying, recording and darkroom facilities -~ In many schools using
automated devices there are support services that provide materials to be used
with the devices. There are: photo-copiers, diazo-printers, thermal copiers,
duplicators, Xerox copiers, transparency makers, Thermofax dri-copiers, and
photo modifiers, Still cameras for slides and movie camera for 35mm, 8mm, and
16mm films are used. There are videotapings and videorecorders, One school
has a complete sound recording studio,

Results of the Survey

Provincial departments of education -- All provincial departments have
audio-visual branches, which provide an extensive service in lending films,
filmstrips, projectors and other equipment to schools in both rural and urban
areas, Advice and leadership are also given,

City school boards ~-- Of the 78 boards surveyed, 73 responded to the
questionnaire, Among the 73 boards responding, the number of different pieces
of automated media equipment ranged from 5 to 34, and the median number of
different pieces (not to be confused with total number, which was not surveyed)
was 15,

Table 1 lists the kinds of equipment used experimentally in order of
prevalence among school boards, and Table 2 lists those in regular classroom
use, also in order of prevalence,
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TABLE 1

EXPERIMENTAL USE OF AUTOMATED MEDIA

NUMBER (AND PERCENT OF 73 RESPONDENTS) OF SCHOOL BOARDS
IN CANADIAN CITIES OF OVER 40,000 POPULATION

DEVICE (USED EXPERIMENTALLY) Number of Boards Percent
Using Device of 73
Programmed Learning Texts 35 47.9
Programmed Learning Machine 18 24.7
Closed Circuit TV System 14 19,2
Tachistoscope 8 11.0
Computer for Timetabling 8 11.0
Computer for Pupil Records 8 11.0
Automatic Slide Projector 7 9.6
Controlled Reader 6 8.2
Listening Stations 6 8.2
TV Receiver 6 8.2
Opaque Projector 4 5.5
Film Clips 4 5.5
Computer for Instruction 3 4,1
Language Labs 3 4.1
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TABLE 2
REGULAR SCHGOL USE OF AUTOMATED MEDIA

NUMBER (AND PERCENT OF 73 RESPONDENTS) OF SCHOOL

T TR

BOARDS IN CANADIAN CITIES OF OVER 40,000 POPULATION

DEVICE (IN REGULAR SCHOOL USE) Number of Boards Percent :
Using Device of 73 :
Record Player 73 100 é
Tape Recorder 71 97.3 §
Manual Slide Pro jector 71 97.3 :
Radio 69 94.5
Public Address System 66 90.5 %
Opaque Projector 63 86.3 :
Overhead Projector 62 84.9 §
TV Receiver 61 83.6 :
Sound Movies 61 83.6 z
Silent Movies 54 74.0 g
Film Clips 51 69.9 ;
Language Labs 45 61.6 g
Tachistoscope 45 61.6 %
Automatic Slide Projector 39 53.4
Computer for Pupil Records 14 - 19.2
Computer for Timetabling 12 16.4
Filmstrip Projector 10 13.7 5
Programmed Learning Texts 10 13.7 :
8mm Film Loops 9 12.3
Computer for Imstruction 8 11.0
Closed Circuit TV System 8 11.9
Videotape Recorder 7 9.6
5 6.8

Programmed Learning Machine

General Conclusions

1. More than half the schools in Canadian centres of population of
over 40,000 have available the following automated teaching and learning devices:
record player (phonograph), tape recorder, movie and slide projectors of different
types, radio, TV, public address system, and language laboratory.

2. Computers are used for pupil records, timetabling, and for in-
structional purposes in 19 percent, 16 percent, and 11 percent respectively

of the school boards surveyed.

3. Experimentally, programmed learning texts, programmed learning
machines, and closed circuit TV are used in 48 percent, 25 percent, and 19

percent respectively of the boards surveyed.
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MISUNDERSTANDING by
Gordon E. Martin
MEDIA National Film Board

The glow of the '50's which surrounded educational television has
faded. The millions of dollars spent, the millions of words written, the life-

times of committee work, may have been of personal value to those who were

involved. But success seems pretty elusive as Carnegie and Ford ask the public

to have another go at it,
Recently, one company took a full-page ad in Saturday Re

covered television set with a bold caption which asked,
TV BECOME A DROPOUT?",

view to suow a dust-
"IT1I, YOUR INSTRUCTIONAL

less than a decade later the rapid rise and decline of another class-
tion, was an accomplished fact. To be sure,
They haven't yet been committed to
d workbooks with sliding masks.

room panacea, programmed instruc
some of the half-warm bodies linger on.
that graveyard of slightly used plastic boxes an

Would it be flippant to predict similar fates for such recent in-
novations as school videotape equipment and computers? Perhaps the tremendous
financial stakes which are involved with the latter development will be enough
to create and nourish a life-giving myth. Or perhaps their contribution to
learning will be inadvertent. Tt's interesting to speculate about the new
roles-which teachers and administrators will adopt when computers remove such
significant prerogatives as recording the classroom temperature twice daily,
collecting milk and insurance money, scoring tests and totalling marks,
scheduling classes and football games, preparing the monthly and yearly sta-
tistical records, and pouring wisely over multi-miliion dollar budgets.

The pace of intellectual and technological development presents
educators with a rapid succession of opporturities to bring about fundamental
social changes. To begin with, these developments have disoriented the public
to the point where it is much more open to new approaches in the schools than
it has ever been. Unfortunately the same disorientation has swept education,
destroying most of the old authoritarian command, and leaving only a modicum of
real leadership for substitute. Into this vacuum have moved both the Y'pro-
fessional and the commercial hucksters -- the interests with simple and '"to
the point" goals. Fortunately a few of them are benevolent and almost sincere.

otential for change requires leadership which
1 levels which usually pass for fact
an operate in the different mystiques
essed by Whitehead

To capitalize on the p
can see beyond the superiicial and materia
and progress. It requires educators who ¢
of science and art and who can entertain the openness €expr

when he wrote:

"In the study of ideas, it is necessary to remember
that insistence on hard-headed clarity issues from
sentimental feeling, as it were a mist, cloaking the
perplexities of fact, Insistence on clarity at all
costs is based on sheer superstitionm as to the mode
in which human intelligence functions. Our reasonings
grasp at straws for premises and float on gossamers

for deductions."
(Adventures in Ideas)

Even the hardware merchants appear to be disillusioned,
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Given openness and honesty, where can the educator apply his energy
to gain insights which will help to create real change?

One significant area of opportunity is in the study of the contemporary
environment, To understand what is happening is to begin to relate the potential

of public education to social improvement,

Our students are accustomed to studying only the physical and material
aspects of the environment. As educators it is imperative that we go well beyond

this stage to the world of effects created by modern media, Today's social
relationships are created much more by jet planes, satellites and television
than by mountains, oceans and the horizon line.

Misunderstanding of media has led to such catastrophies as the demise
of educational television. Four years ago the prototype of a cheap videotape
recorder was demonstrated to leading educators in New York City, They rejected
it because its image was not '"sharp enough for students at the back of the
classroom to read prirt on a 21 inch screen'.

Broadcast School television has suffered not only from being mis-
understood, but from the leadership of educators who refuse to question the
basic assumptions of the present educational enterprise, Hence, we find
educational television used to display pseudo teachers in fancy classrooms
pushing sugar-coated "facts",

Few people seem to realize that the so-called information explosion
requires new approaches, not simply a speed-up in rote learning -- a process
reminiscent of the teacher who had only fifteen minutes in which to use a half
hour radio broadcast, She taped it and played it back at double speed!

The kind of motion picture which we generally use in schools accepts
the basic assumptions of earlier media. Some films are even called textfilms!
They are generally used to provide a body of insignificant and outdated in-
formation to a group of bored students., This is the embodiment of the teaching
aids concept -- the suppression of a technically new medium to the creative
dimensions of its forerunner -- and its introduction into the classroom to
perform obsolete functions,

Perhaps the Maginot Line has to be rebuilt regularly;

The problem is worldwide and from this fact we might ccnclude that it
is a limitation of human perception. R.F., Mackenzie, writing in the Times
Educational Supplement (October 6, 1967), about the limitations in "new"
approaches to today's youth, says:

"There are audio-visual aids, closed circuit television,
new teaching machines, The B.B.C. and S.T.V, vie with one
another in seeking new and compelling ways of putting across the
old information. The educationists are prepared to go to much
trouble and considerable cost to overcome the increasing re-
sistance to their system of indoctrination, They are not pre-
pared to make a fundamental inquiry into the nature of edu-
cation itself,"
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To intelligently understand and exploit media, educators must con- .
sider them in a total world context and be prepared to introduce them into the
schools as part of a total environment. This goes far beyond the customary
3 notion of a systems approach which is generally based on verbal gymnastics and ;
> leaves little room for artistry. It would be interesting to see teacher
education courses in which a Fenton actually practised and exemplified his
medium, the inductive approach. It would be fascinating to find teachers'
college students reading '"Explorations in Communication' instead of "Audio-
Visual Methods"., Perhaps at education conferences we could have Buckminster
Fullers, not as the icing, but as the bread and butter -- a function now
performed by the Goodlads. It would be exciting to find teachers and students
involved together in screen education courses and other environmental studies.
How many educational planners have studied the total environment of a Labyrinth,
a Metro, a Fairview or Yorkdale shopping centre? How many teachers' courses

were held at Expo this past summer?
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These suggestions are dangerous for the embedded. It may even be
discovered that the most significant educational dropout is instruction itself!
But if we believe that the stakes are high enough, we may be willing to take

the chance,
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TECHNOLOGY AND THE by
Dr, Leslie D, Mclean

Ontario Institute for Studies Education

CONTROL OF EDUCATIONl (Digest)

It seems to this writer that technological developments and the question
of control are most crucial in the nursery, primary and secondary schools.
These will be referred to as the "schools" in what follows. There may be threats
to the independence of universities, and surely modern electronic technology
will change the modes and appearance of the learning process, but a great
tradition of critical thought and independence will likely permit universities
to help direct technological development rather ‘han be controlled by it.

There is neither a reassuring history nor present evidence, however,
to convince one that the schools will not continue to sway with the political
and social winds. There are, however, some windbreaks and counterblasts to be
strengthened and established if the swaying is to be held within limits.

Research v. Development

A distinction is made between research, sometimes called basic re-
search, and development, a process usually associated with practical application
of the fruits of research, Sometimes the products of development are called
technology, and increasingly the methodology and devices are implied when the

word "technology" is used.

Focus here is on development as the process which exerts a most
important influence on the day-to-day conduct of education, The dependence of
development on research is cheerfully acknowledged, though it is asserted that
this dependence has been least marked in the field of education,

Both government and industry play a significant role in determining the
amount and direction of attention to the fields of research and development,
The government, through setting priorities in the allocation of public funds,
can direct to a great extent the activities of persons working in universities
and other public agencies. In Canada, for example, very little money is available
from the Federal Government to do research which might be applied in education,
except in the areas of technical and vocational training. The Province of
Ontario, in establishing and supporting The Ontario Institute for Studies in
Education, has committed considerable public resources to research, development
and graduate training in education, and the resulting activities cannot help but

have an impact on the field.

Canadian industry plays a very small role in development because of
its subsidiary nature, Very few of the large American companies, with subsidiaries
located in Canada, have research and development laboratories in Canada. The
implications of this fact for education will be discussed in a later section.

Forces Acting to Shape Development

Much of educational technology in North America today is derived from
military research, Modern technology is primarily electronic technology, and the
development of sophisticated electronic communications systems for defence purposes
has resulted in a considerable fallout for education,
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The technology we receive in education, in other words, is often an .
adaptation of technology developed for an entirely different purpose and shaped
for education by manufacturers interested in profit, It is to the credit of the
manufacturers that they have sought the cooperation of educators to the extent .
that they have, It is often far too expensive, however, to change the configuration
of the product in any important way, should there be a conflict with some of the
. goals of education, If this product is to be applied, the goals of education
B must change -- and they often do.
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3 Another major determiner of the direction and character of development
M of educational technology is the market place itself, 1In order for a product
8 to be produced in quantities sufficient to make an impact upon education, the

4 f product must be profitable. Prediction of profits is a perilous business at

; best and a great many preliminary developments or feasibility studies must

; -i usually be carried out -- at considerable expense -- before even approximate

M predictions can be made. There is always the question of whether it can be made
';-3 in a different way more economically and what effect this might have on the

B  characteristics of the product, Who shall carry out these preliminary develop-
ments and feasibility studies? If these are to be left to commercial firms, then
a predictable reduction in the expenditure of risk capital will result and the
development of devices thought to have marginal utility will surely be slow. 1In
‘ Canada, development in many areas will be non-existent. In short, rather than
¥  exploring devices known tc be expensive but of potentially great value in

. meeting educational goals, development will be confined largely to devices for

L which there is an immediate and substantial market.

Again, it is distressing, frustrating and criminal how little in-
fluence the goals of education have had on the development of educational tech-
nology, in part because the goals have usually been phrased in such broad and .
generai terms that their implications could neither be understood nor determined,
Lip service is paid to such goals and large national meetings set down great
compendia of them, but no impact filters down to those who are producing the
products which shape the schools, All toc often, developers seeking direction
as to detailed 2ducational needs find only generalities -- statements which are
incapable of shaping behavior in any particular way.

How Development Shapes Education

That tangible producis have an important influence on the curriculum

in the classroom does not seem tc be widely acknowledged, but recent attention
paid to the image of the Canadian and American Indian derived from the study
of textbooks should drive this point home very forcefully. The same is true
of the image of the Negro in American history, The text shapes the course to
an important extent, A study of the work-load of teachers in our public schools
should convince anyone that teachers have neither authority nor time for indepen-
dent product innovation, and hence the introduction of a new topic, a new
idea, or a new curriculum, must depend upon the existence of textbooks and
materials. Entirely aside from the possible impact of the media itself, however,
there are dirvect and observable dependencies built in when complex course materials
are introduced into the schools, Course materials are appearing which could
never be duplicated by the teacher and which, if used, will in fact determine

the curriculum, The teacher will certainly never be replaced by the machine or
the product, and the superb, well-trained teacher can dominate any product.

The ratio of the number of good, well-trained teachers to the number of pupils

is ever-decreasing, however, and there is a very worthwhile and desirable trend
toward the individualization of education.
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Product development has only recently become a legitimate concern of
educational researchers. A serious lcok at the process of curriculum evaluation
has revealed that we have paid insufficient attention to the vhole process by
which new curriculum ideas are implemented, At last, research is under way
across North American into the methodology ~- from the statement of community
values through the collection and elaboration of specific behavioral goals to
the construction and manufacture of physical materials designed to achieve these
goals and be consonant with these values.

The necessity for repeated testing of materials and procedures against
stated behavioral goals until some empirical evidence is available that these
goals can be attained has not, however, been emphasized sufficiently for it to
become an accepted part of product development, For this reason we find that
publishers and manufacturers are producing documents for use in schools which have
not been properly tested and whose educational goals are not clearly stated,
Contrast this with the construction and marketing of psychological tests, a much
older area of development, and one nnw much better controlled, There exists a
manual for publishers of educational and psychological tests® which is endorsed
by all of the prestigious educational and psychological organizations. In this
manual are set out all of the conditions which must be met before a publisher
can put a test on the market and have it endorsed by members of the profession.
Social pressure, translated into economic pressure, compels responsible pub-
lishers to conform to these guidelines, Work on a similar manual for curriculum
products should be started immediately.

The emergence of a new educatimmal technology has brought about the
requirement for a new breed of educational technologist to probe, shape, develop
and evaluate the new products, New forms of training must be devised to produce
this new kind of "researcher'. An educational technologist will draw very
heavily upon traditional statistics and research design, but these methods are
only appropr.ate in a part of the process, Trairing personnel and equipping
laboratories for pilot technical development will be very costly, but the
alternatives should be clear. There is a very real parallel between the field
of education and the manufacturers and publishers., If educators put themselves
in the role of subsidiary, simply implementing the products of their "parents",
i,e., the manufacturers, without undertaking any research and development of
their own, then the same sorts of dependencies will emerge here and the control
will reside by default wich the commercial firms.

This dependency is nowhere more obvious than in the field of computers.
Not only educators, but also other customers are encouraged, in fact almost
required, to place themselves completely in the hands of the computer manu-
facturers., If we look upon the computer as it will be used in instruction
as just another product produced for us to use in schools, then we must develop
educational computer technologists as well, The situation is crucial at the
present time in the computer field because a tradition of dependence upon the
manufacturers is rapidly building and could easily grow into a stranglehold.

Several important areas are being developed rapidly and need careful
attention., One of the most important is software for human-computer inter-
action. Specialized to the use of the computer in instructieon, at least two
different needs appear: (1) computer languages for use in preparing instructional
sequences, 'coursewriter” languages; and (2) computer languages for students to
use in interaction, The operating systems and executive routines which will
support such macro languages are crucial, of course.
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It seems time for anew generation of coursewriter languages to appear,
languages which will make it much easier for the coursewriter to employ his
arsenal of peripheral devices, These languages must have very fast and very
small interval representations in order not to displace and impede the real work
of designing and running instructional sequences, The point to be noted here is

that verv specialized training and experience are required to participate, even
in an advisory role, in such development.

Several so-called "student languages' are emerging, the most recent
to come to my attention coming from the City of Toronto Board of Education Data
Processing Division,

The operating systems, executive routines and the like must also come
under the scrutiny of the users, and this again demands that educational in-
stitut ons have a few of their own highly-trained specialists. If the above
needs are real ones, then many of the future educational applications will be
on-line real-time applications.

The Educational Technologist

The resurgence of interest in educational research and in the pre-
paration of educational researchers has given us considerable insight into the
kind of person who succeeds best in this area. Up until now the persons have
almost always received their undergraduate training outside the field of edu-
cation, usually in mathematics, science or engineering. That such a background
is not necessary has been proven beyond doubt,

For the moment one can assume that a budding educational technologist
is a bright Arts undergraduate with good quantitative ability and a high mot-
ivation for work in the field of education, This sort of person can be trained
in tWwo to three years to begin to make significant original contributions to
the field, One calendar year’s training can produce a capable worker,

The technologist should have the opportunity and strong encouragement
for interaction with a diversity of disciplines found primarily in a large
university community, Most important are the areas of mathematical statistics,
computer science, and active educational research, In short, what is required
is a fairly large, high-quality university community., In this sort of environ-
ment students can pursue their interests while being involved in ongoing re-
search projects,

Tt would seem reasonable that the same environment which would best
grow educational technologists would also nurture them in their work. The
university community model seems important here in several ways, the most im-
portant being the independence and freedom such a community offers, It de-
serves emphasis and re-emphasis that these persons must develop a perspective

which will enable them to remain independent of suppliers and other pressure groups

who will have a great interest in their work. Especially in the evaluation of
new products it is absolutely essential that the technologists develop a very
hard-nosed attitude of acceptance only of empirical results,

The Ontario Institute for Studies in Education provides an interesting
prototype model for the environment described above, Innovations and concepts
developed at OISE must be presented to the schools on their merits and cannot be
imposed from above. A spirit of cooperation must be developed for any progress
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INDUSTRTAL INVOLVEMENT IN by

J. Miedzinski
INNOVATION IN EDUCATION (Digest) RCA Victor Company, Ltd.
Introduction

The role of industry in education came into the limelight during the
past five years with the rapid expansion of industrial investments in the de-
velopment of instructional technology, combined with the formation of many
partnerships between electronic equipment companies and publishing firms,

The term "education' will be used in a broad sense, including adult
education, vocational training, special instruction, rehabilitation programs, etc.
both within and outside the formal educational system,

Industry's Stake as a Consumer of Education

The most significant aspect of the current age is not that we have
amenities wnich the previous generations did not have, but that we live in an era
of accelerated change., It is known that the developments in education in general
have not been keeping pace with the explosive growth of knowledge and with the
profound changes in the occupational patterns of our society. The "knowledge
explosion” (now doubling every ten years) defeats any system based on the concept
of equipping students with most of the basic factual knowledge needed for the
rest of their life. The change in occupational patterns defeats systems rooted in
local tradition which tend to prepare sons for the same trade or profess‘on as

their fathers.

Since the major ty of students leaving the educational systems go to
work in industry, industrial capability and competitiveness is directly affected
by the performance of the educational system., The phenomenon of sustained
technological revolution results in an even greater dependence on modernization
of education in industry relative to other occupations. This makes the need for
continuing education also greater in industry than elsewhere (with some obvious

exceptions).

A1l modern industries thus have a first-order stake in education.
In fact the quality of performance by the educational system is felt much more
directiy by industry than by educators within the formal system, For example,
the need for adaptation to the changing environment must be met by industry on a

continuous basis,

An example of a dependence of industry on detailed structure of the
educational system is the requirement for portability of education from one seat
of learning to another, The wide geographic extent of the operations of many
industrial organizations and the general economic requirement for greater mobility
of the labour force necessitate industrial concern with the eguivalence of
teaching institutions at any stage of an individual's progress through the
system, The difficulties in ensuring this without fossilizing the system or
sacrificing important local requirements are well understood.
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Much of the requirement for continuing education of industrial personnel
should preferably be met by educational institutions. Nevertheless, industrial
firms also run their internal educat onal and training programs, sometimes on a
large scale, Educational leave is also being granted to an increasing extent.
Tt is also foreseen that interleaving in time of several periods of education
and employment as a trainee, which is now the subject of several successful
experiments in industry-education collaboration (e.g. the University of Waterloo
Cooperative Engineering Course) may well become a prevalent future practice. By
the time the initial cooperative education and the continuing education programs
overlap in the career of individuals, industry, education and the ever-present
diverse levels of government will become involved in a state of a complete

symbiosis in the educational field.

The electronics industry, being both the cause and the subject of the
greatest growth and change, is particularly dependent on innovation in education.
Fortunately, it is also capable of positive contributions. It commands the very
technology which is crucfal to extemsive innovation. Also, it understands the
total systems approach which has been widely accepted in its own operations.

Tt is therefore both proper and necessary that this industry should cooperate
to the fullest possible extent 'n the interaction between industry and education
and that it should mobilize substantial resources for research and development

work in this area.

Some Roles for Technology

In considering the possible roles for technology one must start with a
recapitulation of the activities of teaclers. The diverse activities of teachers
may be classified into several groups, as presented below for a conventional

situation without technological aids.

1. Exposition®, Drill and Testing.

The initial exposition, the subsequent drill (or other reinforcing
activities) and testing (if any), involving the following sequence:

Selection and/or development of material.

Distribution or presentation,
Collection (observation) of responses and correction or affirmation,

Recording, analysis and selection of subsequent activities.

2. Psychological interaction with individuals with respect to factual learning:

Stimulation and maintenance of 'nterest and attention to the subject,
Stimulation of a wish to learn. y

Observation of learning processes in individuals.

Mapping out individual interests, abilities and deficiencies.
Protection from lack of chalienge and sustained failures.

%The term "exposition" is used here to denote the act of presentation and
explanation of facts or concepts and a discussion of their meaning.
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3. Development of Attitudes.

- Selection and implementation of activities aimed at the development

of desirable physical and mental attitudes.
- Observation and analysis of progress and selection of further activities.
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: 4, Self-improvement through observation and testing and amnalysis of own per-
formance,

Extracurricular education,

Zay
wn
.

- Additiornal activities in connection with extracurricular educational
programs voluntarily undertaken by teachers.
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The basic capabilities which technology at large can offer to make a
teacher's task human instead of superhuman include:

W
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3 i) Storage (recording) of audio and visual information on a short and
3 long-term basis,

3

S

3 ii) Audio and/or visual presentation from records or from real-time

: sensors (including "instant" replay).

iii) . Audio and/or visual presentation from distant sources connected
via communication links,

SLaTa sl

iv) Special audio-visual effects, e.g. juxtaposition or superposition of
signals, magnification, intensification, etec,

v) Facilities for selection (switching) of sources and selection of
parts of records within those sources.
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vi) The memory and information handling capabilities of computers.
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_ vii) Capability of simple two-way interaction between students and sour ces
: under computer control, (e.g. programmed instruction)
% viii) Capability for a complex two-way interacticn between students and

sources under computer comntrol,

ix) Facilities for monitoring, assistance and control by teachers of
individual source-student interactioms, etc.

, The type of the more complex capabilities which are being developed and
: the use to which they are being put is affected by some trends in educational

approach, such as:

? i) the objective of equal opportunity for everybody, including deprived
- children;

ii) accent on learning rather than teaching;

iii) experimental exploration of learning capabilities of humans of all

ages;
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iv) exploration of relations between learning and presentation;
- v) individualization of the rate of progress through a curriculum;

vi) greater need for motivating students;

AN LI R ¥

E vii) growing accent on importance of the earliest stages in education;

together with: rapid growth of teaching material; need for more
frequent up-dating of curricula; expanding adult education and re-education programs.
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9 In Group 1 activity, machines can carry most of the presentation,
collection, correction or affirmation, recording and crude analysis tasks, when
suitably fed and controlled by educators. The after-presentation tasks on
instructional material will be an exception here in most cases, since these tasks
involve teacher's assessment of the adequacy of presentation before proceeding
with the associated drills or tests, On the other hand, in drill &nd testing,
machines can even be programmed to select the subsequent action on a short-term
basis., The teacher then has the option of controlling the progress on a day-to-
day basis, rather than problem-to-problem basis,
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In Group 3 and 4 activities technology can provide the stimulation of
audio-visual and multi-media presentation; the penetrating insight of TV cameras;
the stimulation of real-life recordings or real-time presentation; lectures by
masters of presentation; sustaining of interest through instant reaction to
students feedback; stimulation by permitting team work or competition with students
in distant locations. The technical possibility of simulation games with a computer
or self-observation on TV records can bring a new dimension to this field of

learning activities,

These are important advantages, but the most important benefit is in
teachers' time saved in Group 1 and 2 activities, Relieved from the drudgery of
routine and mechanistic work, teachers can again become Teachers. In other
words, it may be expected that more extensive use of machines in teaching will

lead to teaching becoming more human.

The salutary effect of seeing one's own presentation on a TV recording
is well known, Video tape recorders can tnus be teachers! best friends in self-
improvement work. There should in fact be a fundamental advantage to the self-
improvement work in being able to subject oneself to the instructional material
(or drill and tests) both alone and with one's class.

Finally, the technological aids, once installed, can with relative ease
be provided with further programs for additional educational activities in after-

school hours,

Local Systems

A local system links equipment in one room, one building or a small
campus, The smallest system is just a few tape units controlled from a teacher's
console. Language laboratories are a typical example. Central control is not always
present, In fact, there is a considerable trend towards "on demand" systems.
These are information retrieval systems in which programs available in a central
store are selected from student terminals. Selection by the use of a telephone
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: dial leads to a popular name of "dial access systems'. One hundred audio programs
1 can easily be available; some installations go up TO the order of a thousand.
The limit is set more by the availability of suitable programs and the cost than

by any technical problems.
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When the control unit interacting with a student incorporates a fully

fledged computer, rather than a simple programming unit, computer-assisted
instruction (CAI) becomes possible, Most industrial or military simulators used

for training purposes represent a special kind of CAI.

w3

It is believed therefore that local systems will proliferate rather
than being supplanted by provincial or national systems.
i
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Regional Systems
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Regional systems which link a number of schools or other locations of
learning in a district via microwave or cable links are beginning to operate in
Canada (e.g. Calgary Region Educational Television - CARET), The future of
regional systems lies mainly in CAl applications and in pioneering the development
of Information Retrieval Television (IRTV), 1In an IRTV system access to a vast
store of information is available through closed-circuit television in reply to
demands from users' terminals on a short notice -- seconds or minutes.
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Regional CAI (with or without IRTV) can play a predominant role in
future industrial training and manpower development programs. An educational
system evolved at the New York Institute of Technology has a considerable potential

for such applications,

; Regional systems can also provide dynamic leadership centres for EIV

" particularly if provincial and national networks do not develop soon., In the
purely academic field, they could become the backbone of new educational com-
plexes, as exemplified in a proposal by Prof. J.S. Marshall of McGill University

for Quebec's new Junior Colleges (Les Imstituts).

Provincial and National Systems

A highly significant fraction of school population and potential adult
students are dependent on broadcast programs as the main modern educational aid.
Over 70% of the school population are in the elementary grades. A large fraction
of them are still attending small rural and village schools.

Tn the ultimate development, one-way broadcasting will be superseded.
ETV will command a nation-wide network of cable, microwave and satellite links
providing two-way communication to every school and, in the end, to every home*,
Meanwhile communication channels are very scarce. Much depends on forthcoming
government decisions regarding communication satellites. Even more depends “on y -
the development of low-cost, high reliability video tape recorders (VIR's) and ;.
direct-from-satellite reception, Much cooperation between governments and

y industry is needed in this area, particularly on the planning side,

k<

%The return links to the source do not need to have a capability for

_transmitting pictures. Simple coded messages can be sufficient.
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From the educator's point of view, broadcast ETV imposes the constraint
of its rigid timetable which is extremely cumbersome. This problem can be largely
alleviated by proliferation of tape recorders, particularly if they were reliable
enough to operate unattended dur ng the night hours, recording the 7ideo material
for the next day. Availability of ded.cated channels for on-demand recep:ion of
selected programs is a better, but more costly solution,

Computer Assistéd Instruction

Computer assisted instruction can be introduced at any system level,
from local to national, provided that suitable two-way communication channels are

available,

Computer assisted instruction is a form of progremmed instruction, but
it differs from the capability of a simple "teaching machine" as much as a sky-
scraper differs from a wigwam. There are many forms of CAI and many applications
for it. Continuous improvement of programs makes records of computer-student
interactions more and mere indistinguishable from human interactions. Current
work is concentrated on development of instructional material and design of low-

cost but high-capability student terminals.

It should be stressed that CAI is not only a powerful technique itself,
but is alsc fully compatible with such other modern concepts as EIV and computer-
ized libraries or data banks. In fact, all these systems can be designed so as
to provide mutual enhancement within an overall framework.

Education-Government-Industry Cooperation

1. General Considerations:

The need for close links between education and industry as a "consumer"
of the products of educational institutions has already been stressed. The number
of past and present R & D projects in the field indicates the breadth of possi-
bilities. At the same time it has to be stressed that there are no reliable and
quick methods for evaluating the effectiveness of particular instructional h
strategies-cum-technical aids combinations. Some ideas have enough obvious merit
to obtain support, but years and<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>