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THE GREAT SPIRIT / Canadian Broad
casting Corporation, directed and produced
by Sig Gerber, 1975. National Film Board of
Canada (distributor). 27:50 min. : sd., col.;
$380.

While this is not a very recent film, its im
portance transcends its date. In Saskatche
wan settings of great religious importance
for Indians, Roy Bonisteel talks with Ernest
Tootoosis, spiritual leader of the Crees.

Tootoosis describes the basic beliefs of the
Cree and explains some of the rituals. He
compares Manitou, the god of the Cree to
the Christian god and elaborates upon the
reverence of the elements - sun, wind,
water and fire. While there are similarities
between the beliefs of the Christians and
Cree, the Cree did not have an Adam and
Eve. So, in 1492 when the Whiteman ar-

rived, the Cree were still living in par
Man was humble and recognized he
merely a part of the environment, no
or more important than the smallest s
There was no need to conquer na
Manitou provided everything the Cree
ed. Since that time, the Cree have ad
Whiteman's ways and no longer live in
mony with nature. Nature is responding
this disrespect by such phenomena
polluted streams. Tootoosis feels that the
Iy hope for Indians today is to get back
touch with their spirituality and re-es
the harmony with nature.

The information in this film is boun .
cogently presented and offers a rare i .
important for understanding Natives. In
respects, it surpasses most other films on
same theme which are available now.
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The work of all other authors consulted
can be related to some aspect of Polya's
model. Adams is concerned primarily with
conceptualization. Conceptual blocks are
"mental walls which block the problem
solver from correctly perceiving a problem or
conceiving its solution" (Adams, 1974, p.
11). He analyses several common types of
blocks - perceptual, cultural and environ
mental, emotional, and intellectual and ex
pressive. These blocks may be overcome
through analysis and solution of selected
problems. He emphasizes "understanding
the problem" and "devising a plan".

According to Reif, the teacher can im
prove his teaching of problem solving if he
studies the nature of the cognitive skills of in
dividual students. Effective problem solving
requires three prerequisites (Reif, 1981):

I. an effective strategy for breaking a
problem into simpler, readily solvable prob
lems;

2. a suitably selected repertoire of readily
solvable problems to serve as building blocks;

3. a carefully organized knowledge base.

To attain the first of these, one should
describe the problem in familiar terms. The
breakdown of the problem is done most
effectively by successive refinement, just as
an artist would begin with an outline, add
structural details, and end with those refine
ments which complete and perfect the work.
The knowledge base and repertoire of
simpler problems should be organized hier
archically for better recall and adaptation.
Logical components such as definitions, prin
ciples, symbols, and equations must be ac
quired through wide experience to give them
functional value. (This was of great impor
tance in this study). Finally, Reif emphasizes
the importance of revising and evaluating
any solution.

Often, in spite of systematic effort, the
solution falls into place suddenly and unex
pectedly. It is as if the subconscious were
working on the problem all along and sud
denly presented its results. Such reactions
are referred to by psychologists as "aha! reac
tions". Martin Gardner has written a delight
ful book in the belief that one can develop
unconventional nonlinear thinking through
practice. He is convinced of the significance
of such thought (Gardner, 1978): '

There certainly is a close connection be
tween aha! insights and creativity in science,
in the arts, business, politics, or any other
human endeavor. The great revolutions in
science are almost always the result ofunex
pected intuitive leaps. .. In many cases the
solution is notfound by exhaustive trial and
error. '" In many cases the solution is a
Eureka insight. (p. 7)

Throughout the writing of the authors
discussed one can find implications of
Gestalt psychology (Wertheimer, 1945). Or-
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related to properly constructed objectives
necessitate a systematic problem-solving ap
proach. A·coherent program must be built
within the framework of a society of rapidly
increasingly complexity and change. The
teacher must also prepare his students for
this world and hence must in some way
teach problem solving.

Problem Solving

The basis for the approach to problem
solving adopted in this study is the following
list of questions elaborated by Polya in this
dictionary of heuristic (Polya, 1957).

Carrying out the Plan

Understanding the Problem

"It is assumed in this study that
problem solving ski~s in mathe
matics can be acqUIred, can be
taught, ~nd are. bet.ter le~rned "if
explicit mstructIon IS deSIgned.

. recent years. There is increasing evidence
:~at a scientific approach to the teaching of
roblem solving can lead to significant
~provements (Reif, 1981).

First. You have to understand the problem.

What is the unknown? What are the data? What is the condition?

Is it possible to satisfy the condition? Is the condition sufficient to determine the unknown?
Or is it insufficient? Or redundant? Or contradictory?--------------1Draw a figure. Introduce suitable notation.

Separate the various parts of the condition. Can you write them down?

Devising a Plan

"A key hypothesis in this study
that conceptual tools, applica
to a wide range of problems,
be developed through ins
tion."

Second Find the connection between the data and the unknown. You may be obliged to con
sider auxiliary problems if an immediate connection cannot be found. You should obtain

--------------teventually a plan of the solution.

Have you seen it before? Or have you seen the same problem in a slightly different form?

Do you know a related problem? Do you know a theorem that could be useful?

Look at the unknown! And try to think of a familiar problem having the same or a similar
unknown.

A great discovery solves a great prob . "
b th' . ifd' ery in the Here IS a problem related to yours and solved before. Could you use It? Could you use Its

!-it ifere IS a g':tm 0 y,'SCOVroblem moy result? Could you use its method? Should you introduce some auxiliary element in order to
tlOn a any p~o .em. our p . ' make its use possible?
modest; but if It challenges your CUfl

and brings into play your inventivefacul' Could you restate the problem? Could you restate it still differently? Go back to definitions.
and ifyou ~olve it by you,r own meaf!S' If you cannot solve the proposed problem try to solve first some related problem. Could you
may expeflence the tensIOn and .enjoy imagine a more accessible related problem? A more general problem? A more special prob-. h if d' S ch expeflences 01 •mump . a Iscovery. u lem? An analogous problem? Could you solve a part of the problem? Keep only a part of the
susceptIble age may ~r~ate ~ tas~~f:u:;n condition, drop the other part; how far is the unknown then determined, how can it vary?
work and leave .th~1f Imprmt Could you derive something useful from the data? Could you think of other data appropriate
character for a lifetime. to determine the unknown? Could you change the unknown or the data, or both if necessary,

Thus a teacher ofmathematics has a so that the new unknown and the new data are nearer to each other?
oPf~rtun~ty. Ifhejil!s his a!lotted tim,e Did you use all the data? Did you use the whole condition? Have you taken into account all
dflllmg ~IS. students m routme ~p~rations essential notions involved in the problem?
kills thelf mterest, hampers thelf mtellec
development, and misuses his opport "
But if he challenges the curiosity of
students by se.tting them problems pro Third. Corry out your plan.
tionate to thelf knowledge, and helps, .
to solve their problems with stimu Carrymg out your plan of the solution, check each step. Can you see clearly that the step is
questions, he may give them a taste for, rrect? Can you prove that it is correct?
some means of, independent thinking. (P"

It is assumed in this study that prob Looking Back
solving skills in mathematics can be Fourth. Examine the solution obtained.
quired, can be taught, and are better I Can
if explicit instruction is designed. The a.u You check the result? Can you check the argument?
has noti.~d a definite improvement 10 Can you derive the result differently? Can you see it at a glance? Can you use the result, or
own ability to solve problems as he~ the method for some other
studied the process and attempted to tea ---=.:.=.;=~~~~~~~~~~~- _.J

The joy of discovery and the opport
for the teacher to foster it are stated by
mathematician and teacher whose prob
solving model is at the root of this stu
(Polya, 1957).

lems have well-defined given elements,
ditions, and solutions. Some attention
also given to problem finding as a methOd
exploring uncharted intellectual territory.

The study was conducted in an a
teaching situation. The author
employed by the University of Saska
wan as a Sessional Lecturer for the D
ment of Mathematics during Summer
sion 1980. The course taught was Math
An Introduction to Modem Mathema'
The course was attended by teachers
students in the College of Education.

Rationale Problem solving skills are of double
significance to teachers. Increa.sing demands

There can be no question that every on teachers to produce learnmg outcomes
has need for the capability of flexible, it,'_----------------------------..,

dependent thinking. If problem solving s
are highly developed in an individual he
be more competent to deal with new
challenging situations and will have
stronger will to see himself through
ficulties. Such a person will be intrinsi
motivated.

When a teacher identifies a task which
cannot be handled automatically in the daily
routine, it is appropriate to approach the
problem from a higher conceptual level.
Such was the case with the author's attempts
over the past ten years to improve the prob
lem-solving skills of several groups of
students. The thrust of this study was
twofold: to develop skills in instructional
design and to use these skills to develop an
effective approach to teaching problem solv
ing. The first entailed adapting tools of in
structional design to the character of the
author. The second entailed assembling a
framework for understanding the anatomy
and physiology of problem solving, prac
tising the diagnosis of problem solving dif
ficulties, and developing effective prognoses.

Consider the following example from daily
life. A husband was required to unpack and
assemble a new vacuum cleaner according to
the manufacturer's directions. The simple,
structure-blind solution, following the in
structions, was rejected by the husband, who
dislikes following written instructions (emo
tional block). He felt that if the machine
were well designed, he should be able to
assemble it. Two sections of the handle had
to be bolted in place. The first was to be at
tached to two pre-drilled brackets mounted
on the machine. There was some difficulty in
determining which bracket should take the
bolt and which, the threaded collet into
which the bolt was to be fastened. There was
also some puzzlement concerning the orien
tation of the handle section. Eventually it
was fastened securely. The next task was to
bolt the second section in place. Its orienta
tion was dictated by the bend at the top
which had to face back to serve as a handle
(correct solution dictated by proper
function). At this point the wife, who had
begun to supervise, pointed out that the cord
cleats of the two handle sections were not
aligned. Both sections were removed and the
lower one rotated. Finally the two sections
were mounted correctly and the dust bag
was hooked in place. The husband noticed to
his dismay that a piece, whose function was
to cover the mounting brackets for appear
ance sake, was lying on the floor (failure to
use all the given). Finally the handle was
disconnected at the base, the additional piece
inserted, and the handle reattached. Why did
the husband not seek through simulation
(laying out all the parts in order and imagin
ing the assembly procedure) to plan his solu
tion? Why did he focus on one subproblem
(bolting the first section in place) without
considering its relations to the whole?

A key hypothesis in this study is that con
ceptual tools, applicable to a wide range of
problems, can be developed through instru?
tion. It is also assumed that the automatic
employment of these tools will be enhanced
through directed practise.

Attention was restricted to formal prob
lems in mathematics and logic. Such prob-

William J. Egnatoff teaches at North Bat
tleford Comprehensive High School in
North Battleford, Saskatchewan.
2
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a random sample of five or six stu
dents, to observe them in the process
of problem solving. Make observa
tions based on self-reporting with
some prompting from the experi
menter. (This type of clinical obser
vation was begun but abandoned. It
could have been a rich source of in
formation.)

4. Simulate each lecture with two or
three students, one day in advance.
For the actual lecture, these students
would serve as catalysts and super
visors. They could also assist with in
dividual instruction. (This was done
several times, and served to uncover
difficulties which were subsequently
avoided in the actual lecture. The
classroom dynamics in the lecture
were very different from those in the
simulation. The simulation thus
served primarily to provide extra
help for the individuals who partici
pated.)

5. Promote self-knowledge of problem
solving skills by:
i) having students write down

everything they know about
problem solving and expand on
this as the course progresses.
(This was done early in the
course. Each student handed in a
summary on a 5 inch by 8 inch
file card. The cards were ana
lyzed vis-a-vis Polya's modeL)

ii) commenting on the significance
of student responses and ques
tions in class. (This became an in
tegral part of the instructor's in
teraction with the students.)

6. Study the literature on problem solv
ing and related topics, and incor
porate appropriate ideas into the sys
tem. (Books and articles added to the
author's library over the past decade
were supplemented with recom
mended articles and references. This
search method avoided the distrac
tions of a comprehensive search us
ing reference journals and
automated data bases.)

"The pace was adjusted carefully
at the beginning so that the
students were not swamped with
new and abstract ideas."

Course Descriptions

The goals of the course, as specified in the
course outline given to the students were:

I. To expIore algebraic structures;
2. To use the language of mathematics;
3. To distinguish between proof and con

jecture;
4. To develop problem solving skills.

The first goal specifies the subject area. The
other three all have to do with solving tormal
problems. The "language" of mathematics
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EVALUATE
PROTOTYPE

B. Teaching formal problem solving skills
Minimal system
1. Employ Polya's list of questions in

lectures, tutorials, and individual
conferences.

2. Design a pretest/posttest pair (inde
pendent of course content) to
measure the learning of problem
solving skills. (The pretest was ad
ministered on the first day and the
posttest one week from the end.
There were two comparable sets, A
and B, of three problems each. Half
of the class used set A as the pretest
and set B as the posttest. The sets
were switched for the other half of
the class. Any significant improve
ments would thus have to show in
both halves of the class.)

Additional Components

I. Keep a journal on lectures and
tutorial sessions, including informal
feedback.

2. Modify regular (content-oriented)
tests to measure the attainment of
problem solving objectives. (This was
done to a limited extent but the eval
uation was obscurred by difficulties
in understanding the questions.)

3. Set up individual sessions at the
beginning and end of the course with

course. (This was done after the mid
term exam and resulted in modifica
tions of lectures and assignments.)

8. For each test, construct a sample test
and a retest. (The sample tests were
given the day before the test and the
retest, one or two days afterwards.
This was done for the midterm test
and the third quiz. All tests were
scored by the students immediately
after writing them. Sample tests were
not always close enough in form and
content to the text to provide good
guidance. Retests gave students ex
tra opportunity to master content.)

FABRICATE
PROTOTYPE

TEST
PROTOTYPE

Figure 2. Model for system design and operation.

INTEGRATE
NEW COMPONENT10-----1

WITH SYSTE~1

DESIGN
MINIIo\AL
SYSTEIol
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A. Operating the course Math 205
Minimal system
I. Prepare topical outline and time

table, including test dates.
2. Plan lectures and assignments one or

two days in advance. (pacing of the
lectures and assignments was adjust
ed daily according to difficulties en
countered.)

3. Construct tests several days in ad
vance.

Additional components
l. Obtain personal information, rele

vant to instruction, from each stu
dent. (This was done on the first day
in written form, and verbally as
needed afterwards.)

2. Set up regular optional tutorial
periods. (This was done from the be
ginning, twice a week, in one-and-a
half hour sessions. In response to stu
dent requests, additional periods
were set up in the morning for those
who could not come in the after
noon.)

3. Provide for individual conferences.
(The instructor agreed to be avail
able after class and in the afternoon
by appointment. A few students
took advantage of this and one or
two more made use of the telephone.
Often brief conferences were held
just before or after class, or during
break.)

4. Specify instructional objectives and
design formative evaluation of learn
ing and teaching accordingly. (This
was done informally, but not in writ
ten form.)

5. Teach problem solving. (See part B
for details.)

6. Provide for individual contracted
study projects during the second half
of the course. (No student opted for
breaking away from the class entire
ly; however, all students conducted a
minor project of their own choice,
worth 15 percent of the total mark.)

7. Conduct a written evaluation of the

"The influence of systems en '
eering has begun to find its
into public educational circles
its full application is impracti

It should be noted that each new co
ent is designed in relation to the e . ,
system and that at each phase of the dev ,
ment one k!Jeps checking that too much
is not being taken from the mainstream
teaching and that the component und~,
velopment is still of sufficiently high pno
It should be kept in mind that the
presented here are merely formal
tions of what many experienced tea
already do as a matter of course.

Course Design

A minimal system was designed to opeil
the course and to teach formal problem
ing skills. Additional components were
designed and integrated into the systell1
time permitted. Initially a much more e~,
ate system was envisaged. The .
system approach served to keep
thinking under control. The minimal s
was implemented as planned. The extelli.
which each additional component was
plemented is indicated in the following

"Often, in spite of systematic
fort, the solution falls into pI
suddenly and unexpectedly."

Using Kemp's approach, one designs
system which will provide an adequate Ie
of instruction with a modest en
Although there will be room for impl'01
ment in such a system, at least the teac
will be ready to conduct a satisfactory co
without undue wear and tear on teacher
students. The first offering of the course,
the first class receiving the course in s'
taneous presentation) can serve as proto
for debugging the minimal system.
system can be maintained as is until
teacher is prepared to introduce ch
These can be developed as time permits
cording to the model of Figure 3. They
then be introduced into the system as sh
in Figure 2. Final debugging takes pl~

the contest of the whole system. In this
the whole system can eventually rede
itself completely.

of students simultaneously or in successi
Time is then available for modification of
system. The author constructed a model n
flecting this developmental process.
model provides for gradual change with
damaging the integrity of the sy
(Egnatoff, 1980). It also provides for sim
tion which too often takes place in a hap
ard fashion. The flow chart model is given'
Figure 2.

through the central feedback circle. The
order of development is not determined. No
element need be completely developed
before proceeding to another.

The influence of systems engineering has
begun to find its way into public educational
circles but its full application is impractical.
For the classroom teacher to specify all the
components of the teaching/leaming situa
tion and to chart the interconnections would
be an unwieldy task. It is more practical to
extract key elements from systems analysis
to produce a simple model (Gerlach, Ely, and
Melnick, 1980). Such a model delineates ma
jor activities and their interconnections. It
should allow for flexibility in sequencing and
should provide for revision of components as
the system is developed. The model of
Gerlach, Ely, and Melnick is similar to that
of Kemp. It is more sequential (a drawback),
but gives separate attention to allocation of
time and space, and to the organization of
student groups (of proven value for
teachers).

It often happens that a teacher has the op
portunity to teach a course to several groups

Figure 1. Kemp's model for instructional d~ign. The ~iagram shows the mode in which
goals, topics, and general purposes are bemg deterrnmed. They may need to b~ chan~ed
as a result of learner characteristics, see arrow outward, or may cause changes 10 subJect
content, see inward arrow.
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ganizing knowledge hierarchically, avoiding
a blind trial-and-error approach, separating
periphera from essential details, seeking rela
tions between the parts, considering the
function of each step, and thinking in steps
which lead to structural improvement are all
keys to productive thinking. All authors
agree that these elements can be developed
through practise and good teaching.

Instructional Design

In order to improve his teaching of prob
lem solving, the author elected to use current
ideas on instructional design, integrated with
his own model for producing a teaching!
learning system. A systematic approach was
needed to identify, solve, and evaluate in
structional problems.

A recently developed model, see Figure 1,
offers great flexibility while keeping the
whole system in focus (Kemp, 1977).

As each component is developed it may re
quire revision of other components. For this
reason, the diagram shows the elements con
nected in a circle and interconnected



1. Having students complete gaps in
given solutions (practice in looking for sensi
ble relationships, similar to Cloze procedures
in reading);

2. Having students look for errors in
given solutions (Practice in looking back);

3. Having students analyze and diagnose
their own solutions (development of concep
tual schemata for problem solving);

4. Presenting students with pairs of
similar problems, some related structurally
and others only superficially (used for diag
nosis of structural thinking);

5. Having' students construct their own
problems based on given data, conclusion, or
other problems (development of exploratory
skills through problem rmding).

7

Through this study the author has devel
oped a manageable approach to instructional
design. It was particularly satisfying to be
able to conduct practical research and to
teach simultaneously. Progress was made on
a topic of long standing interest. The author
is in a much stronger position to teach prob
lem solving. A realistic idea was gained of
what can be accomplished in a short time
span.

The course was enjoyable and challenging
to teach. The students gained exposure to
abstract mathematics and an increased
awareness of problem solving strategies.
There was good rapport amongst the
students and between students and instruc
tor. This made it easy to adjust plans as the
course evolved.

The major problem which came into focus
was the need to move away from a blind
trial-and-error approach to problem solving
and towards an approach based on sensible,
productive processes.

Conclusion
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problems each were given at the beginning
and near the end of the course. Half of the
class was given set A as pretest and set B as
posttest. The opposite was done for the other
half. There were seven students in each
group. According to a cursory evaluation of
their written answers, nine students did
slightly better the first time, one did about as
well, and four did better the second time. Of
these four, the improvement was very slight
for three. The fourth student made little pro
gress on any of the first three problems, but
almost completed all three problems on the
posttest.

The problems were matched in type on the
two tests. Very few students correctly solved
the first problem. Those who got it on one
set, failed on the other. Four students added
to the given on both sets, in order to obtain a
problem which they felt was solvable. Sever
al students thought they had complete, cor
rect solutions; however, they had either er
red or had left large gaps in reasoning. (These
may have been gaps in reporting but not in
thinking.) Most students obtained an answer
for the second problem on set A, but none
gave an argument proving correctness. In
the corresponding problem on set B, those
who solved the problem correctly (six stu
dentS) saw the answer, and saw that it was
correct, at a glance. (No other possibilities
were written down.) Other students failed to
understand one of the conditions. A concep
tual block arose from applying the condition
to individual parts of the problem separately
rather than applying it to the whole. About
half the students solved the third problem.
One student could not get started on this
problem in either set. Apparently he was
unable to construct a schema for applying
the conditions one at a time to eliminate
possibilities. Other students had difficulty in
interpreting the conditions even though they
made a start in the right direction. Of those
students who solved the problem completely
some kept a record of eliminated possibilities
on a three by three matrix. Others appeared
to have no need for such an aid. There was a
strong correlation between those who solved
the third problem in set A and those who
solved it in set B.

The pretest/posttest instrument did not
prove useful for the intended purpose of
determining whether changes had taken
place in ability to solve formal problems.
Certainly there was no dramatic change. On
the other hand it proved useful in testing the
problem-solving models used in this study.
The author found little difficulty in analyz
ing the solutions using Polya's questions and
Adam's list of conceptual blocks. An excel
lent framework for diagnosis of the dif
ficulties has thus been acquired. Much work
remains to be done on prognosis.

The author would like to incorporate the
following elements into the design for teach
ing problem solving as part of his Grade 10
science course:

Analysis

Most topics were extensions of work done in
class. One student studied the arithmetic of
boOlean algebra and another did an essay on
mathematical literacy appropriate for the
level at which she would be teaching.

Assigned readings were intended to broad
en the perspective of the stUdents, but were
not tightly integrated with topics under
study. There was insufficient extrinsic moti
vation to get students started on them. Some
students found them interesting and helpful.

Of the sixteen students, all completed the
course satisfactorily except one who dropped
the course in the first few days because of
conflicting commitments. The marks submit
ted were high (seven A's, six B's, and two
C's) because of the mastery approach to eval
uation and the keen interest of the students.

Two students were majoring in statistics,
and one in pharmacy. The rest were teachers
or were working towards certification. All
had positive attitudes towards the course.
They were appreciative of the adjustments
that were made as the course progressed and
were frank and open in providing feedback.

DEBUG
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(structure,
function)

SmULATE
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those of the daily problem assignments. For
the midterm test and third quiz, a sample test
was given to students one day in advance.
Solutions were also provided. The students
were advised to use the sample test as a
simulation and to analyse their answers by
compariso~ with those provided. Following

"The greatest work needs to be
done in the design of problems."

Figure 3. Model for component design and fabricat~on. Th~ circle containing a 1 indicate!
branching to check the clock and then appropnate action.

was provided by discussing the solutions t~e tests, a retest w~s given for students w
after the test was written. Each student dId not do well at ftrst.
scored his own paper. The instructor then The first test was designed by setting
conducted his own evaluation and placed the the objectives and criteria for evalua:
papers in files which were b~oug~t to class Questions were constructed to require
each day. The fIles were ':lsed m thIS stud~ to ing at various cognitive levels. The same
evaluate improvements 10 proble~ s?lvlOg proach was taken informally for subseq
skills. QuestIons on the tests were SImIlar to tests. The difficulties students had were

analyzed taxonomically in great depth.

Course topics were chosen from abs
algebra. Basic notions of sets, relations,
tions, binary operations, groups, rings,
polynomials were studied. Examples
chosen based on familiar concepts. Exte
study was made of modular arithmetic
of symmetry.

At the end of the course students
given free choice of ~pic. for i~divi
study. Assistance was gIven m finding
ences and in structuring the study. I

students consulted the instructor frequen
and others worked quite independen

The instructional design model of Kemp
freed the author from working in a single se
quence. The author's model for designing
and operating the course also proved effect
ive. The model for component design was
too detailed to be applied in depth in such a
short period. In order to use it effectively one
might first determine to what extent existing
components could be understood and im
proved using the model.

The greatest work needs to be done in the
design of problems. Students experienced

L------------------------------1 great difficulties understanding definitions
and using symbols. They also lacked ex-
perience in exploratory work. This made it
difficult to start on many of the problems.

The written feedback obtained at midterm
was particularly useful. It provided support
for the method of instruction and direct
inforntation on required changes. Students
felt they were mathematically more literate
~ at the beginning of the course. The
asSignments were frustrating but the
tutorials were helpful.

The schema for problem solving which the
students handed in were analyzed in terms of
Polya's model. Those students who had the
leasht detail were the weakest students. Most
s Owed concern with understanding the
problem but few gave details on planning or
eValuating.

There was noticeable improvement in the
Way SOme students organized their written
~ork, but it was more difficult to determine

what extent problem-solving ability im
Proved.

to In order to test for improvement in ability
SOlve formal problems, two sets of three

"Questions were constructed to
require thinking at various cog
nitive levels."

provides powerful tools for solving problems
which would otherwise be intractable. The
third concerns a very important logical
distinction essential for evaluating the validi·
ty of a solution.

The course spanned a six-week period. It
met for 29 two-hour sessions consisting of
lectures, d~ussions, and group and individ
ual work on problems. Tests were also held
during these sessions. Optional tutorial ses
sions were held twice weekly for one and a
half hours in the afternoon. Extra sessions
were set up on the morning to meet the
needs of students who couldn't come in the
afternoon. The instructor was generally
available for consultation throughout the
day. There was no lack of opportunity for
the students to get help if they so wished.
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A set of problems was constructed to ac
company each lecture. Some of the problems
were worked together or individually in the
class session. By student request, the instruc
tor gave an introduction to each problem to
increase the students' understanding. It often
happened that the sessions deviated from the
plan. Assignments were adjusted according
ly. The pace was adjusted carefully at the
beginning so that the students. were not
swamped with new and abstract Ideas. T~e
prescribed textbook was abandoned early 10
the course because of the difficulties students
had in reading it. Often, a large portion of
the class session was spent dealing with t~e
assignment from the previous day. In thIS
way students were provided with a model of
what should go into their solutions. Occa
sionally problems which proved too difficult
were simply dropped. Problems were of ~hree
types, those asking to find a.result not given,
those asking to prove a given result, and
those asking to explore (Le. to create and
solve problems on it given topic). Students
found the latter two types the most difficult.

At the end of major sections a sheet of
problems was given out. The first of th~se
was handled quite well. The second and thrrd
sheets were largely exploratory in natur~.

The students were simply not ready for thIS
type of problem after such a short time s~an.
At the request of the students, solutiOns
were placed in the library, but some stude~ts
had difficulty even following them. The m
structor then selected those problems which
he felt were most useful to discuss in detail in
class. In some cases, the problems w~re

broken down into simpler problems WhICh
the students were able to solve as the discus
sion proceeded.

Formal testing was done weekly. Each test
had a strict time limit. Immediate feedback
6
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Figure 1.
QUESTIONNAIRE

46 and older36-45 years

Code _

Associate Degree (or 60 semester hours)

Bachelor Degree (or 120 semester hours)

other

female

26-35 years

Check the category that best describes your background.

male

25 or under

Educational
Attainment:

Age:

SECTION I

Sex:

SECTION II

This section contains a list of general statements which are intended to measure your perceptions of educational media. You are re
quested to indicate the degree to which you agree or disagree with each statement on the scale beside each statement. The scale appears as
follows:

Strongly Strongly
disagree agree

2 3 4 5 If an outstanding instructional film was available in my subject area, I would obtain a projec-
tor, thread and operate it for my class.

2 3 4 5 If an outstanding film strip was available in my subject area, I would obtain a projector and
operate it for my class.

2 3 4 5 If an outstanding slide presentation was available in my subject area, I would obtain a slide
projector, load and sequence the slides and operate it for my class.

2 3 4 5 If an outstanding recorded audio tape was available in my subject area, I would obtain a tape
player and operate it for my class.

2 3 4 5 If an outstanding transparency was available in my subject area, I would obtain an overhead
projector, and operate it for my class.

2 3 4 5 If an outstanding video tape was available in my subject area, I would obtain a video tape
player, thread and operate it for my class.

2 3 4 5 If the preparation of transparencies would significantly enhance my instruction in class, I
would produce and present the transparency.

2 3 4 5 If the preparation ofa video tape would significantly enhance my instruction in class, I would
produce and present the video tape program.

2 3 4 5 If the preparation of an audio recording would significantly enhance my instruction in class, I
would produce and present the audio tape recording.

2 3 4 5 If the preparation of ditto materials would significantly enhance my instruction in class, I
would produce these handouts for students.

2 3 4 5 If the preparation of display materials would significantly enhance my instruction in class, I
would produce these materials for observation.

9

(strongly disagree) 2 3 4 5 (strongly agree)

If you believe a statement definitely reflects your belief you should circle numeral 5. If you are undecided, you should circle numeral 3,
and so on.

tween instructional procedures and studen~

classroom perception and found statisticaDJ
significant differences in understanding
concepts, attitudes toward the subject m
ter, and interest in subject. In additict
Harkell states the need to "empirically deter
mine which combination of lecture, di
sion, highly-structured, loosely structureda
direct-indirect oriented teaching produ~

optimum student growth ... " (p. 3).

Soar (1966) and Castaneda (1965) indicaU
that student attitude and/or anxieq
significantly affect learning.

Stiltner (1973) examined the differenced
responses of students involved in groq
teaching techniques and those who were not
A major point of interest noted was leclU1l
methods promoted unequal distribution ~
power in the classroom resulting u
psychological withdrawal of the student, an4
this implies a reduced learning rate. StaIJ
(1976) identified and defined skills associakJ
for the improvement of student learning. ~
examining the range of teaching metb(lil
from formal lecture to open discussion/COlt
mentary, he states that "teacher co~1:1l

tary is one of the pivotal periods of time 111 1

classroom instructional episode" (p. 4). v:
ing the commentary period, when the tea
er is clarifying information, and providini;
lesson set, greater learning takes platt.
parallel in the present study to the conun I

tary period would be a "hands-on
laboratory period during which the ins(llt
tor clarifies and provides the lesson set ~

"As stated earlier, this researd
sought to validate the belief thaI
students who operated equi~

ment or constructed materials in
a laboratory using their manipu·
lative skills would possess more
positive attitudes toward audio
visual aids in their classroom."

Although it would seem obvious that in
teractive instruction or "hands-on" exper
ience, would have a significant positive in
fluence on students' confidence on the tasks
being taught, there is not a large body of
literature investigating this instructional ap
proach. Smith and others (1973) paper on the
improvement of instruction concluded that
one must have "appropriate learning exper
ience for the attainment of the objectives" (p.
4). Gagne (1970), Popham (1970), Coates
(1966), all indicate that learning can be
significantly effected by the choice of presen
tation method.

Harkell (1975) assessed relationships be-

Background

Prominent instructional design programs
(Designing Effective Instruction, 1970;
Teacher competency development systems,
1973; Criterion referenced instruction, 1974;
Learning systems design, 1974) champion, as
one of the essential elements of instructional
design, the inclusion of interactive instruc
tion (instruction which requires that students
"do something" during the teachingllearning
process).

This is the report of a study conducted at
the University of North Florida to ascertain
if confidence in using media equipment and
materials varies with the instructional ap
proach utilized to present instruction.

"Although it would seem obvious
that interactive instruction or
"hands on" experience, would
have a significant positive in
fluence on students' confidence
on the tasks being taught, there is
not a large body of literature in
vestigating this instructional ap
proach."

Ronald K. Bass is an Associate Professor
in the College of Dentistry at the University
of Florida.

Wellington C. Morton is an Assistant Pro
fessor of Education at the University of
North Florida.
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Quality in Product

So, if we do actually need a Canadian
educational television network what educa
tional. p~ilosophy s~ould it edtbody? With
out sinkmg to natIonalism chauvinism or
is?lationism, I would like' to parallel my
fflend's concern for quality in the products
of culture. I agree that we should in New
foundland hear the Toronto Symphony, the
Montreal Symphony and the National Arts
Centre Orchestra. But if quality of product is
our main criterion, why don't we import in
stead the Philadelphia Orchestra, the lon
don Symphony and the Berlin Philharmon
ic? They are not only infinitely superior to
the Newfoundland Symphony but are
usually adjudged to be well ahead of Toron
to, Montreal and Ottawa. If excellence is our
criterion, we should be limited oQ.ly by what
~e can afford, not by its geographical'loca
tlon. We should all buy Mercedes and

11

The public is far less confused about
sports. They can tell the difference and even
their governments can tell the diff~rence,be·
tween the Stanley Cup and the PARTICI
Paction program. The federal authorities ac
tpally make commercials lauding the fact that
physical activity can be its own reward and
justification. But they are less certain about
music and philosophy. And, as the federal
government is not officially in the education
business, the provinces reign supreme in
separate confusion.

"If excellence is our criterion, we
should be limited only by what
we can afford, not by its
geographical location."

culture, or even to defend the processes of
education, to those who are themseives not
inclined to participate. Too much of educa
tion has been taken over by the behaviour
ists, who prescribe simplified, step-by-step
procedures, predict standard outcomes and
quantify results and who believe that learn
ing does not in fact take place unless it can
be so quantified. This narrow definition of
educational television is also enshrined in
Canada's broadcasting laws, even though we
no longer obey most of them.

As our argument progressed, he finally
allowed that Newfoundland really didn't
!Ieed an orchestra anyway. Why did we not
Import the Toronto Symphony or the Mon
treal Symphony or the National Arts Centre
~rchestra and ~rap the whole impossible
Idea of marshallmg an admittedly third- or
fourth-rate orchestra far off the beaten
cultural track? Whom were we kidding,
anyway?

In other words, he became completely
enmeshed in the standard confusion of reo
garding culture as product, as against also ac
cepting culture as a process. Most consumers
(and we are all consumers) - most con
sumers are indeed confused. It has always
been difficult to clarify the processes of

.Do we? We AMTEC members naturally
thmk so, but how about the public? At a din
ner party this spring, I was mousetrapped in
to a discussion with a friend over the relative
benefits to the Province of the Newfound
land Symphony Orchestra (NSO). The NSO
is an amateur orchestra under a professional
conductor, bolstered by three full-time pro
fessional players, with another dozen or so
under contract on a fee-for-service basis. Still
and all, it remains a community orchestra a
collecting point for the student and amate'ur
musicians of the area to display their musical
skills and bring some live orcheStral reper
toire before the public.

My friend found little to praise in the or
chestra, especially as it was at that time ask
ing for public support through a fund drive,
and he suggested that the best way to im
prove its quality would be to pay all its
members, especially the amateurs, who
would thereby practice more diligently and
become better players. He felt that amateurs
by definition, brought too little personal in:
centive to play well and that an infusion of
money would somehow improve their musi
cianship.

"It has always been difficult to
clarify the processes of culture, or
even to defend the processes of
education, to those who are
themselves not inclined to par
ticipate."

EdDqa~e B. Starcher is the Director of the
U~catt?nal Television Centre at Memorial

ruverslty of Newfoundland.
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of instruction identified in previous research
as being the most utilized/produced audio
visual aids was administered to all 134
students. The questionnaire is reproduced in'
Figure l.

The responses of the two groups were
analyzed utilizing a T-test and the conten
tion that "hands-on" or interactive instruc
tion would produce more positive affective
responses toward utilization of or production
of educational media was supported in all
cases.

The difference in attitudes toward opera
tion of: 16 mm projectors, filmstrip projec
tors, 35 10m slide projectors, audiocassette
recorders, overhead projectors, videocassette
recorders were all significant beyond .0005
in favor of the "hands-on" group.

The difference in attitudes toward produc·
tion of: overhead transparencies, video
cassettes, audiocassettes, dittos, drymount
presentations were all significant beyond
.0005 for the "hands-on" group.

It thus appears, even though a literature
search didn't support the contention, that
the prominent instructional design programs
cited earlier in this paper are entirely correct.
Interactive instruction is an essential ele
ment of instructional design.

The major hypothesis of this study was
that student confidence and attitudes toward
the utilization of media would be enhanced
by "hands-on", or interactive, instruction.

The subjects for this study were 134
students enrolled in a teacher education pro·
gram at the Univerity of North Florida,
Jacksonville, Florida.

The students were randomly assigned to
one of two groups. The control group was in
structed using a straight forward lecture
demonstration approach. Students took
notes and discussed each presentation (piece
of equipment or constructed material with
the instructor). The experimental group
covered the same amount of material but in
struction was accomplished by assigning
students to a piece of equipment on which
they duplicated manipulative action or con·
structed the presented materials. Both the
control and the experimental group were
given a step-by-step, logical sequence pres
entation in how to operate each piece of
equipment or how to construct each piece of
instructional material. While the classroom
control group observed and took notes on
the presentation, the laboratory experimen·
tal group actually had to operate the equip
ment or construct the material at the same
time the instructor made his presentation.

As stated earlier, this research sought to
validate the belief that students who
operated equipment or constructed materials
in a laboratory using their manipulative
skills would possess more positive attitudes
toward audiovisual aids in their classroom.

After instruction in the two groups, an
II-item questionnaire designed to measure
attitudes toward confidence in the 11 areas

10

the accomplishment of the manipulative
audiovisual skills.

"Interactive instruction is an
essential element of instructional
design."
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Toyotas instead of Fords and Dodges 
after the oil begins to flow.

"It is not enough to have culture
piped in to us in the same manner
as broadcasters pipe in entertain
ment."

Up until June 12th, 1981 in St. John's and
in Comer Brook, the PBS satellite feed was
being piped out to cable subscribers. Yes, it
was illegal (or, in the current jargon of the
CRTC, "unauthorized"). PBS broadcasts
many excellent concerts in the performing
arts and programmes about nearly every
topic of interest to be found in western
culture and, by my friend's argument, ob
viates the need for Canada or Newfoundland
to compete in the same product line. Cana
dian policy in fact permits the overland im
portation of the best public broadcasting ser
vice on the continent, so why would we
want to bother with our own poor facsimile?
The exisiting local and, by definition,
second-rate Canadian services such as
Memorial University Television, TVOn
tario, and ACCESS Alberta, would have no
further purpose beyond regional programing
specific to their provincial educational and
social mandates. To the extent that all of
North America partakes of western culture,
PBS clearly offers a product both suitable
and satisfying to most of our population in
terested in such topics. Beethoven and
Gunter Grass, Murray Shaeffer and
Margaret Lawrence travel well; they need no
borders. As long as we concentrate on the
products of culture, we can do no better than
buy the best we can afford.

Ifwe extend the product parallel only a lit
tle bit farther, it could well be argued that we
really don't need Canadian violinists,
dancers or actors - we can nicely watch
German orchestras, French ballerinas and
British comedies - over our American
public television channels.

In Opposition

Obviously, I do not favour this future, but
I am worried that it is not just a possible
future. For many of us, it is the real present.

12

Whether a Canadian television network,
educational or cultural, is created through
our efforts, those of the CBC-II staff or
through the marketing department of
TVOntario, I foresee few differences in the
look of it if it is based on the product model
rather than on a philosophy of national
interconnection and local access. It is not
enough to have culture piped in to us in the
same manner as broadcasters pipe in enter
tainment. A society needs access not only to
the products of culture and education, but
also to the means through which it can par
ticipate in the processes of education,
culture, politics, sports and all the intellec
tual pursuits that define a society. If Cana
dians are also to be hewers of sculptures and
drawers of etchings, they must inhabit a
social milieu in which such activities are
judged important, as against a marketplace
in which most cultural products are foreign
imports. In Canada, as elsewhere, value is
measured in money and even our dollar is
quoted daily against the American model.

"There is more to Canada, to
culture, to education than the
CBC."
Nearly all of our standards are comparisons
to those held by the United States or to a
world standard exemplified by the American
version.

Interconnections

So, perhaps we don't need a Canadian
educational television network after all,
perhaps we need a world educational tele
vision network (English Service). Ultimately,
I think this will be the likely direction of the
future. But, given time, I could bear witness
from my own backyard to the many benefits
of having our own Newfoundland educa
tional television network service, that some
times brings even the imperfect Newfound
land Symphony Orchestra to a wider au
dience. And, I could also tell you how impor
tant it is for us to be ready to plug our ger
minal Newfoundland ETV network into a
larger Canadian enterprise when the time is
ripe. It is socially and educationally impor
tant for Newfoundland to participate in the
building process, rather than import either

PBS or TVOntario's product line wholesal~

Why even bother with TVOntario if we can
have PBS and BBC? Well, if TVOntario isa
part of a larger national enterprise bUilt
around process instead of product distribu.
tion, then hooray for TVO. Otherwise they
are just a little better version of the New.
foundland Symphony and we might as well
go straight to New York and get the Philhar.
monic. If a network is to be only a technical
means to distribute products, we could even
contract CBC-II to be the carrier of the im
ports. But if a network is conceived to be an
interconnection of strong, participating
regional contributors to educational and
cultural programing, engaging local popula·
tions, yet consistent with stated national pur·
poses, then, yes, we need a network, and
have needed it for a decade.

Alternate Models

What is such an enterprise worth in a
country that is not lavish in its support of the
arts or education, a country that expends
nearly two-thirds of its federal cultural funds
in support of one cultural enterprise, the
CBC? There is more to Canada, to culture,
to education than the CDC. In fact, one
thing we clearly do not need is a second
CBC, bringing us more products from mOle
foreign distributorships. There are many
possible models for a network other .than
journalism or entertainment. We are actual
ly rather well-served by CDC in both jour'
nalism and entertainment, especially in
radio. Any new enterprise must build upon
those agencies now filling the voids left by
CBC, from the small fry such as Memori~
University Television, through TVO and
Radio Quebec, through the flatlands and the
hills to the Knowledge Network in the far
West. The new service will obviously have to
respond to local educational needs, and ~
must be in part a joint creation of the eX'
isting bureaucracies. But after those duesaJe
paid, we need to approach this new creation
with an equally new openness and inventive
ness. It should itself be an expression of the
ideals of participation in educational and
cultural pursuits, more a PARTICIPaction
than a Stanley Cup. The Stanley Cup ~
winners and losers. In PARTICIPaction, 1JI

cooperation, we can all be winners.

~~T~C '82 1180 Notre Dame Ave.
nnlpeg, Man. R3E OP2

Phone (204) 772.2474

Welcome to
Winnipeg

Winnipeg, Manitoba, a bustling energetic city
with a population of 580,000, is situated at the
confluence of the Red and Assiniboine rivers, just
60 miles north of the Canada-United States border
and almost mid-way between the Atlantic and
Pacific shores. It's at the crossroads of Canada's
commerce and travel. And we're waiting to greet
YOU!

Site

The 1982 conference, June 6-9, will be housed
on the University of Manitoba campus in the
spacious University Centre. During the regular
academic year it accommodates up to 20,000
students comfortably. The park-like campus is
peaceful and relaxed, away from the distractions
of the downtown environment. University Centre
is designed so people can meet, mingle and work in
an easy and casual atmosphere. An exciting
building, bright and spacious, complemented by
excellent university facilities, it's equipped to han
dle all AMTEC requirements. Plenty of exhibition
space is available too. Restful lounges. Conve
niently located dining rooms. And never more
than a short walk away - two economical and
comfortable residences.

Housing

Excellent financial arrangements have been
made with the university to use their residence ac
commodations. Give your pocket book a break,
and you'll find them comfortable and convenient.

For those who prefer, Holiday Inn South,
Ramada Inn, and Montcalm Hotels are a ten
minute drive or bus ride. There are also numerous
motels along the Pembina strip. Accommodation
in downtown Winnipeg will be booked with two
other conferences.

Theme

This year's theme "Resources in Context" is
designed to emphasize the human and material
resources of media communications. As inflation
and cutbacks threaten budgets across the nation,
media professionals must examine the various
contexts in which materials are produced, ac
quired, revised, shared, and utilized. Are we really
getting greatest efficiency and effectiveness for
our time, energy, and money?

Modem communications calls us to take a
broad view. Today's communicator orchestrates
people, facilities, equipment, programs, and
materials to achieve a pre-determined end in a
context of many and varied constraints. Today's
communicator is not as concerned with hardware

and the other artifacts of technology as with the
basic principles of communications, of change in
systems, of learning, and of cost-effectiveness.

And still, today's communicator must find the
interesting, the intriguing, and the artful way of
transferring ideas between persons.

We're planning a program of international per
sonalities to challenge your thinking. We're also
trying to focus on what's happening in our own
Canadian centres. Let us know if you've got
something to share, or if you know of someone
who should be asked. This could be the year that
AMTEC puts out its first conference proceedings.
Wouldn't you like to be included?

Media Festival

The annual Media Festival will again recognize
top Canadian educational media programs. The
festival will feature all types of recent audiovisual
productions: slide - sound, film and video. The
programs will be available for viewing continuous
ly throughout the conference.

Exhibits

The latest, up-to-the-minute developments in
media technology will be on exhibit with represen
tation from the commercial organizations
throughout the four days of the conference.

Social

To help celebrate the 25th anniversary of the
founding of the first audiovisual association in
Canada, we have a super special planned. A
"Folklorama" especially for everyone will start the
conference with verve and energy. The momen
tum will continue through a unique awards even
ing, and climax with the famous Red River's Pad
dlewheel Queen cruise. Don't miss this ex
travaganza. And during the day, the hospitality
will be truly western - from the airport, to the
Prairie Gophers, to the sessions - until we roll
you back on the plane exhausted and ready to go
home for a rest.

Spouses

Yes, we've got something terrific here too. The
Winnipeg Royal Canadian Mint has booked a
special visual presentation, as have the touring
personnel at the famous Museum of Man and
Nature. Shopping eltcursions can be arranged for
Old Market Square, Osborne Village, St. Vital
Shopping Mall, or some specialty shops. Special
historic tours are tentatively scheduled, including
the Legislative Buildings, Floral Conservatory,
Assiniboine Park Zoo and the Planetarium. For
the athletically inclined a special all-inclusive pass
can be purchased at the U. of M. Physical Educa
tion Complex for swimming, tennis, and other
related fitness activities.
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to be confirmed by the more recent work of
others, the uniformity of the answers of each
a.verage age group in terms of similar concep
tIons about phenomena is proof of the validi
ty and utility of this mode of investigation.

There are definite advantages to Piaget's
approach toward clinical investigation of
children's thought processes. However there
has also been criticism directed at his
Methode Clinique. It becomes apparent that
what may be an advantage according to one
school of thought may prove to be the seed
for growing criticism from another point of
view.

Disadvantages

The advantages, as seen from the Piage
tian point of view, have also led to criticism
of La Methode Clinique by the more empiri
cal schools and even by some neo-Piagetians
interested in a more standardized approach
to intellectual assessment. The issue of
reliability and validity of the technique has
predominated the discussions of any weak./'
nesses in the procedure.

Hyde (1970) accurately summarized the
critiques of La Methode Clinique by stating
that the main disadvantage of the technique
was "lack of precision, controls, and exact
repeatability" (p. 66). Not only did Piaget
corne under attack for varying the procedure
from subject to subject, but was criticized for
not describing fully what he did in his experi
ments. The reliability and validity of Piaget's
measures were questioned by those leaning
more toward quantification of results. These
individuals challenged his methodology and
data analysis procedures (or lack thereof).
Beilin (in Modgil, 1976) even accused Piaget
of using the ambiguity of children's respons-
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"The key to the process ... is to
understand the world through
the child's own perspective."

Advantages

The main advantage of the method is that
it allows the child freedom to express his
point of view without the constraints of a
standardized testing procedure. The child's
own stream of consciousness is revealed in
interaction with tasks and questions which
force the child to stretch and expose the
fabric of the imagination.

According to Piaget, the child is made to
feel comfortable in the relaxed conversation
like atmosphere in which the questioning
procedure takes place. The examiner also has
more freedom in use and selection of ques
tions (Ginsburg & Opper, 1969).

Finally, the clinical approach allows the
child to respond at his/her own rate always
encouraged to express an idea in the best
way he/she knows how.

The plan of La Methode Clinique is to in
itially engage the child into a conversation
about the particular subject of investigation.
The examiner formulates questions and pre
sents problems based on the child's previous
responses. In the revised Methode Clinique,
the examiner presents tasks to the child, and
through observation and interrogation at
tempts to uncover the mental operations or
mode of thought involved in solving a task.
This exploratory descriptive approach to ~x

amining children's conceptions of the world
provides the link and describes the "con
structive relationship" (Furth, 1980, p. 23)
between the individual and his/her world.

Piaget's systematic approach to in
vestigating children's thought processes is by
no means objective. Through probes and
prodding, the examiner forces the child to
reach the highest levels of thought for which
he/she is capable. The key to the process, as
pointed out by Cowan (1978), is to under
stand the world through the child's own
perspective.

Piaget's works are filled with anecdotal
recordings of the statements made by chil
dren. Perhaps, as some have pointed out, this
time-consuming approach leaves much to be
desired methodologically and statistically.
However, as Piaget predicted, and this seems

thoughts while utilizing the child's own
answers to determine the course of question
ing. The latter was a cardinal rule of La
Methode Clinique - no pre-set questioning
strategy, no standardized testing procedure!
Primarily relying on children's verbaliza
tions, Piaget later revised his method of in
vestigation by introducing concrete objects
to children. The combination of a child's
manipulation of these objects and simultan
eous verbalizations revealed the organization
of cognitive structure a child brings to the
task.

Piaget indicated that it takes much train
ing to become expert at La Methode Clin
ique. The free flow mode of interview or con
versation required an experimenter to be ex
tremely alert and flexible as each new
stimulus situation is set up for the child
following each response. The paradigm of
questioning followed a stimulus-response
stimulus-response sequence with the experi
menter constantly adapting his/her behav
iour to the child's mode of reasoning (Flavell,
1963). The method required such diversifica
tion of questions across subjects that as
Flavell pointed out "no two children will
receive exactly the same experimental treat-

/' ment" (p. 27).

" ... the examiner presents tasks
to the child, and through observa
tion and interrogation attempts
to uncover the mental operations
or mode of thought involved in
solving a task."

as restrictive .in nature. To ~iaget, sta.ndard
jzed testing dId not allow chtldren to liberate
themselves from the rigid questioning pro
cedure imposed. up0!1 them by the ~xamine~,
nor did it permIt chIldren to delve mto therr
store of knowledge to elaborate on and ver
balize about the casuality of real world
events. Piaget's goal was to ~escribe mental
~, not to test it. His extensive
lifework laid the groundwork for others to
adopt and modify. Interestingly, standard
ized diagnosis seems to be the direction
Piagetian followers are moving toward re-ex
amining means of psychometrizing his
technique.

Aims, Method, and Use

To investigate the~volution of knowledge,
Piaget needed an approach which would
allow children to verbalize~y and honest
ly about their cOi@iitions of the world.
While meeting his central goanlirougli open
dialogue with children, Piaget also left
himself and his method open to criticism
from those of the more empirical schools of
thought.

Piaget's feeling was that to describe the-.
evolutionary process involved in the acquisi
tion of meaning about the world, one had to
allow children to freely verbalize and lay
bare their hypotheses and problem-solving
strategies. La Methode Clinique allows for
open dialogue between the examiner and the
child. As Piaget noted, questions evolve
from the child's own reasoning and not from
some standardized test of measurement. The
open-ended, more process-oriented, c1inicial
approach to questioning a child "reveals
something of the spontaneous tendencies of
the mind" (Piaget, p. 14).

As Flavell points out, Piaget's clinical
method "gets at the heart of the child's
cognitive structure and describes it as it real
ly is" (p. 28). Flavell further describes
Piaget's approach to the study of the
development of cognitive structure as being
a quasi-anecdotal rather than quantitative
statistical approach. His main aim being to
comprehend and describe the mechanisms of
thought and not specifically to determine
ages and stages in which certain though oc
curs, Piaget felt he could best meet this ob
jective using a free conversation format in
Which changeable questioning strategies did
!t allow for strict statistical analysis.

"... a cardinal rule of La
MethOde Clinique '- no pre-set
ques.tioning strategy, no stan
dardIzed testing procedure."
--:::-------------

Infl.uenced by the clinical tools of
:chuttry, Piaget stringently followed a
sof~t or child-centered approach to problem
st ymg. The line of questioning used, in the
v~ctest sense of La Methode Clinique, in-

Ved fOllOWing the flow of the child's

3. What is the nature of the relation be.
tween the person and the environment1

4. What is the difference between W~l
things seem to be and what they really
are? (Ginsburg & Opper. 1969. p. 207)

Concerned with a philosophical basis or
knowledge, Piaget's "methode" emphasized
the interaction and functions of the 'knowet
and the 'known' in the pursuit and expres
sion of knowledge. The individual and the
external world were both essential elemen~

involved in the process of thought, and n
was Piaget's goal to examine the role these
elements played in the evolution of cogni.
tion.

"To investigate the evolution of
knowledge, Piaget needed an ap·
proach which would allow chil·
dren to verbalize freely and
honestly about their conceptions
of the world."

Given the task of re-working Binet's scak
of intelligence, Piaget reached back into hi!
clinical experience (he had worked in a
psychiatric clinic for one year), an~

discovered that he could best study the
reasoning of children through a more open
ended, unstructured interview approach.
The incorrect answers rather than the cor·
rect responses given by children on standard
ized tests interested Piaget. How, he
thought, did mental structure and the in·
fluence of the environment continue to fOlID
a representation of the world that became
the child's conception of reality? Note !hi
emphasis on "how", for Piaget spent his life
investigating the process of mental opera
tions and the acquisition and use d
knowledge. He was not interested simply in
children's overt responses to questions II

how many children could pass his tests, bul
he examined the how and why behind every
response. Concern for process was tbI
catalyst for Piaget's developing a more open'
ended approach to investigating the modal,
ty and logic of children's thought. Piagel
believed that by freeing children from tbI
constraints imposed by the more stan~'
ized testing procedures, he could better tn·
vestigate a child's own "inventions" (Piagel
1969, p. 13), or as Furth (1980) has describ~
it, the child's "imaginative elaborations': ~
23) about the world. In Piaget's evalualtOll
there was no right or wrong, just a cancelli
with revealing the structure and devlopmerr.

________________ of thought itself.

As an epistemologist, Piaget was con- Although openly admitting to certain a~
cerned with answering the following ques- vantages of the more standardized test pill
tions: cedures (Flavell, 1963), in order to satisfy:
1. What are the origins of knowledge? criteria of his own examination into .
2. Do we acquire knowledge by reasoning or nature of cognitive structure, and mor~ ~

through direct experience with the ex- keeping with naturalistic investigaltO~
ternal world? Piaget rejected the "tests", describing thel!

Jean Piaget had been considered by many
to have been first and foremost a psycholo
gist. This is a mistaken assumption. Piaget
identified himself primarily as a genetic
epistemologist. With roots in both the areas
of biology and philosophy, the thrust of
Piaget's efforts was to establish a theory con
cerning the evolution of thought processes in
children. Thking an embryological perspec
tive to describe the growth of logical think
ing in the child, it was not Piaget's intention
to present a psychological age-stage theory.

"Concern for process was the cat
alyst for Piaget's developing a
more open-ended approach to in
vestigating the modality and logic
of children's thought."

In Jean Piaget's search for a theory to
describe children's acquisition and use of
knowledge, he not only developed a hypo
thesis of cognitive-development, but also
revealed a mode or methodology to in
vestigate the problem. Although running
counter to the psychometric controls of em
pirical research, La Methode Clinique has
nevertheless proven to be quite a reliable and
valid method of assessment (as demonstrated
by more recent efforts to psychometrize his
method of investigation). While rejecting
what he saw as limitations of the psychomet
ric school with its emphasis on standardized
tests, Piaget's main aim was to develop a
logical-mathematical model of the growth
and development of thought and knowledge.

This paper examines the evolution of
Piaget's thinking respective to modes of in
vestigating the thought processes of children.
Piaget's Methode Clinique, its aims, advan
tages, disadvantages, and present acceptance
and use are described with an emphasis
toward examining its utility as a means of in
vestigating the nature of the interaction be
tween children and television.This paper is a
methodological discussion and in no way a
description of Piaget's cognitive-develop
mental theory. The emphasis here is a de
scription of La Methode Clinique - its ap
plication and benefit to descriptive evalua
tion in the field of research on children and
television. A description of my own and
others' adaptation of Piaget's method is to
follow this account of Piaget's own motives
for adopting such a process-oriented ap
proach to evaluation.

Process Evaluation

Lois Baron is an assistant professor at
Concordia University in Montreal.
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searchers can build on is certainly a major
contribution to science,
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The results of the forced-choice and levels
of understanding data have been analyzed
and are in the process of further analysis and
interpretation as related to developmental
trends. Results on most variables seem 'to in
dicate that shifts from less to more sophisti
cated levels of understanding do indeed oc
cur with a definite turning point being the
onset of concrete operational thought (ap
proximately age seven or eight).

My experience has lead me to believe that
the contribution the Piagetian model has
made. to this research project is a positive
one. Although not following La Methode
Clinique in the strictest sense, utilizing a
semi-clinical approach brings children out of
the lab and asks them what they think. The
more process-oriented method which has
been applied to this and other similar work in
the field has proven to be a valid method for
investigating the area. Most importantly
however, it has shown that the work of
Piaget has evolved into a reliable model for
research. That one man's professional
endeavors have laid a framework other re-

"Results on most variables seem
to indicate that shifts from less to
more sophisticated levels of un
derstanding do indeed occur ... "

this nature requires that young children in
particular understand the items. It appears
that conformity of responses over large
samples of children at particular age levels is
indicative of a certain level of validity.
However, as Piaget discovered, verbaliza
tions are not enough. The introduction of
more concrete stimuli would certainly add
validity to the testing procedure. It is this
researcher's intention to develop such
stimulus materials for future research of this
nature.

Anecdotal recordings of the children's
responses were coded in terms of levels of
understanding. Using a methodology devel
oped by Dorr (1976), children's understand
ing was coded on a scale of one to six as
follows:

1. No Understanding - Absolutely no in
formation is given.

2. Misconceptions - Subject's response
indicates misunderstanding of the con
cept.

3. Understanding Peripheral Facts 
Partially correct knowledge.

4. Understanding Isolated Facts - Sub
jects had accurate knowledge of certain
facts without connecting them
together.

5. Partial Understanding - Subject
knows either one or another of the
possible responses to a question.

6. Full Understanding - Subject knows
the answer and possible different
reasons are mentioned if there are such
reasons.

rocess-oriented research approach of the
~agetian philosophy served my own needs
'n terms of examining the relationship be
:ween the medium and receiver of its
messages.

To examine the concerns of my research
rogram a thirty-two item questionnaire

~irected at investigating children's
understanding of such television-related
elements as fantasy/reality, actors' roles,
television, technology knowledge, under
standing the manipulation of time and space,
and television as a learning source was
developed. In effect, the nature of the ques
tionnaire which covers a number of areas of
understanding only opens the door to more
indepth research in each of the areas in
vestigated. However the main focus of the
work was to explore the possibility of
developmental shifts in understanding. As
reported in Baron (1980), preliminary results
demonstrated shifts in children's thinking
about television while also pinpointing
specific areas where certain television-related
elements such as technological knowledge
are not well developed even into the more
formal stages of development.

In tenns of the methodology, the question
naire was designed using forced-choice ques
tions as well as open-ended probes. Pilot
work demonstrated that although young
children gave responses similar to those
made by older children on the forced-choice
items, the probes actually revealed dif
ferences in levels of understanding or
sophistication of thought. This latter finding
supported the need for more open-ended
probing - perhaps, not as unstructured as
La Methode Clinique, but certainly open
enough to allow for individual children to
respond as spontaneously as possible to
items.

Examples of questions including probes in
clude:

I. How are cartoons made?
Probe: How do you know? (Why do you
say that?)

2. Could the Flintstones move next door to
you? Yes No
Probe: Why do you say that? (Why? Why
not?)

3. When your mother or father buys a T.V.
set, are the T.V. shows in the T.V. set
when they buy it? Yes__ No__
Probe: (i) Why do you say that? How do
you know?

(ii) How do the T.V. shows get to
YOur T.V. set?

4. What happens to Diana Prince's clothes
When she spins into Wonder Woman?
Probe: (i) How do you know?

(ii) Where do they disappear?

. Measurement of reliability has been built
~nt~ the instrument as at least two items are
Vesl~ed to question similar knowledge.

a1idlty of the questions is certainly of con
cern here, for developing a questionnaire of

"There was room for more re'
search of a cognitive-develo~
mental nature in the children an~
television area ... "
--------------

Influel1ced particularly by Furth'S ~
Elkind's adaptation and use of a Piageban
approach to investigating cognitive-deve!ili
mental issues, I began to formulate my:
thoughts and questions concerning the. '
ject of children's understanding of telev~
There was room for more researc~ III
cognitive-developmental nature In-/l.
children and television area, and the IIJI'"

The work of Hans Furth, who is presenUy
investigating children's conceptions of sociaJ
institutions, served as the catalyst for my
utilizing a semi-clinical approach to examin
ing children's understanding of televisio~

related elements. In his most recent wor~

Furth (1980) describes how he explored tIr
questions of children's understanding ofs~
societal institutions as banks, governmeD\
and stores. His general hypothesis is tIr
assumption that children adapt to the en
vironment in which they live in terms of hOi
they conceptualize social stimuli within thei
environment. The aim of his descriptive, el'
ploratory research is to look at developme~

tal shifts in understanding utilizing a PiaJ
tian framework not only for investigatiOll,
but also for interpretation. Furth's mode II
gathering data genuinely follows that of tII/
Methode Clinique. He allows children ro
openly express their thoughts, stretchinl
their imaginations without using a struc,
tured approach. His collection of anecdotal
recordings are then interpreted for COIIf
monalities of "ways of thinking" across aw
levels and other child-related characteristill
He, like Elkind (1978), who exploreJ
children's understanding of religion aJll
prayer (albeit using a far more struc~
methodology), assigns specific stages m

children's transition from global undifferen
tiated thought to the more highly differen
tiated mode of thinking characteristic ~
Piaget's formal stage of mental operation~-

Research

children's conceptions of the world that Vie
can now take some methodological sholj,
cuts, so to speak, to examine the understand,
ings children may exhibit toward specif~

stimuli in their environment at partiCUlar
stages of development. Piaget's haVing
already laid the groundwork, a balance in
research design can now be reached whic!J
hopefully pleases the empiricists and yet does
not lose the essential quality of openness ill
charact~ristic of L~ ~ethode Clini9ue. By
developmg a media hteracy questionnaire
which involves closed-ended questions COil}

bined with probes intended to force children
to reach into and stretch their imaginations,
I hope I have achieved this balance.

" ... Piagetian philosophy ... can
serve as a starting point in eval
uating children's apprehension of
what they see ... "

In another study, Hawkins (1977) used a
closed Likert-scaled questionnaire to assess
children's perceived reality of television. The
results of his data on a sample of 153 four,
eight and eleven year olds indicated some
developmental trends. Reviewing t~e
literature on children's responses to advertiS
ing and aggression, Wachman and Wartella
(1977) and Wartella (1979) found the results
of the more cognitive-developmental studies
in this area also demonstrated development
ally-related shifts in children's understanding
about television.

There are a number of other studies which
have looked at developmental differences in
children's conception of television. For ex
ample, Salomon (1979) found age level shifts
in the analytical skills of children exposed to
segments from the program Sesame Street.
This and the other research examples of
cogditive-developmental investigations into
the interaction between children and televi
sion illustrate the point that Piagetian
philosophy (admittedly perhaps more so t~an

his methodology) can serve as a startmg
point in evaluating children's apprehension
of what they see not only on the tube, but
also within the production industry itself 
its technology, its relationship to the
business of advertising, and most important
ly its relationship to themselves. One must
keep in mind that it has only been through
the efforts of Piaget's extensive research into

world. Television plays such a pervasive role
in all children's lives that research must
develop and continue in the cognitive ~o
main in relation to both what the chdd
brings to television and how children make
sense of its effect of them.

Aimee DOff (1976) and her research group
did a series of studies investigating children's
critical evaluation of television content,
modes of evaluating the credibility of televi
sion content and knowledge of the television
industry. U~ing semi-clinical interviews she
questioned children on such topics as general
opinions about television content,
knowledge of the television industry, and
awareness of stereotyped portrayals on
television. Her questions did not directly
focus on the specific elements of television
(e.g. zooms and edits), but were open in order
to assess what elements children of partic
ular ages chose to attend to. DOff analyzed
children's responses by developing a scale
related to levels of understanding. Dif
ferences in levels of understanding allowed
her to make conclusions about development
al shifts in television comprehension.

"A shift in direction has necessi
tated a change in method."
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Flavell and others see Piaget's work as lay
ing the necessary foundation for further
research in the cognitive-developmental
area. It is generally felt that the advantages
of La Methode Clinique could be retained in
some ways through more quantitative and
semi-standardized procedures. Much ongo
ing cognitive-developmental work in the area
of children and television, including my own,
has borrowed from Piaget's model to develop
more modified version of his "methode". Un
fortunately in some ways this has led to mod
ifications of his technique in favor of a more
"test-oriented" approach. However with a
sound theoretical Piagetian base to fall back
on, the benefits appear to outweigh the
disadvantages.

Cognitive-Developmental Area

Developmental theory supports the point
of view that it is particularly during the
formative years that children develop
perceptions and understandings about the
16

es to fit his research purposes.

Piaget himself even stated that "it is so
hard not to be suggestive." (in Flavell, 1963,
p. 29). Besides the possibility of biasing the
child's answers by guiding them along, an ex
aminer may also be at fault by missing the
importance of particular verbalizations or
behaviors of the subject.

In rebuttal to the above criticism, Tudden
ham (in Green, Ford, & Flamer, 1971) cau
tioned about criticizing Piaget's lack of con
trol by emphasizing that one must also look
at what he originally intended to prove. As
Tuddenham stated "the nature of our prob
lems places constraints on our method .. :
psychometric considerations must nece~n
Iy alter considerably the format of cogmtlve
problems originally approached by the
Methode Clinique" (p. 66).

As a matter of fact, the problems presently
being investigated by the neo-Piagetians are
different than those which Piaget sought
answers to. A shift of direction has necessi
tated a change in method. With the ne~ ~m

phasis on psychometrizing and stan~ardIZl1~g

Piaget's technique in search of a ~agnostIc

tool theorists such as Inhelder, Vmh-Bang,
GOldschmid and Pinard are actually leaning
toward the' empirical school. Interestingly
enough, as reported in the literature, the
results of standardization efforts have also
exposed a degree of reliability and validity
for Piaget's methodology. In essence, as
pointed out by Flavell, a posit~~e approach
results in using a sound cogmtlve·develop
mental theory to establish "good empirical
predictions of the sorts of cognitive achieve
ment society is interested in" (p. 417).
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AMTEC Membership Records
Guy Leger, Secretary-Treasurer of

AMTEC, will supervise the membership
records for AMTEC beginning January I,
1982. Any changes to addresses or renewal
information should be sent directly to Mr.
Leger.

Gord Jarrell, Coordinator of Learning
Materials for the Scarborough Board of
Education in Ontario, will initiate a new pro
gram when he begins a membership recruit
ment drive. Mr. Jarrell will personally ap
proach people and agencies in the Toronto
area about joining AMTEC.

For further information about the recruit
ment program, contact:
Mr. Gord Jarrell
AMTEC
P.O. Box 53
Station R
Toronto, Ontario

For membership changes, contact:
Mr. Guy Leger
AMTEC
P.O. Box 53
Station R
Toronto, Ontario

interested in critical viewing could go on and
do some more examination of effects of
sound, music, dialogue, sets and scenery,
etc., in programs and commercials.

Examine newscasts and documentaries.
What arguments are put forth? What are the
counter arguments? Perhaps you could
prepare a short documentary or biography
(even with pictures) on your family or its
members or your friends.

What can we learn about language from
viewing television? Make up a game about
listing the kinds of words that are used over
and over again in commercials, for example,
new, bigger, better, savings, now, relief, com·
pare, and so on and on.

When it comes to critical evaluation of
TV, your local librarian will be able to help
you find books and reference materials.
TVOntario can provide assistance too.

CANADIAN JOURNAL OF EDUCATIONAL COMMUNICATION

lems and how they are solved. I>o you know
any policemen in real life? What do they
think of police shows?

This approach could lead to the whole
study of violence, problem solving and role
stereotyping on TV. Sometimes it helps to
see that the roles are played by actors who
have played other parts. (e.g. Quincy's Jack
Klugman was Oscar in The Odd Couple.
Your family can find and discuss other ex
amples.)

Perhaps, if your family has had any recent
experience with doctors or hospitals, you
might like to discuss medical shows (House
Calls, Trapper John. Marcus Welby, etc.).
Again, the whole point is examination of
stories, situations, characters, and perhaps
most of all relationships, to help us examine
our own relationships in family.

Parents and students who become more

Debra Linington
Marlin Motion Pictures ltd.
47 lakeshore Ad. E.
Mississauga, Ontario
l5G 1(9
(416) 278-5235

AMTEC '81 delegates who were fortunate enough to
attend John Matoian's workshop at the Conference in
June '81 will be delighted to learn that a videotape of one of Mr. Matoian's
workshops is available. Marlin Motion Pictures is pleased to offer on loan a master
3/4" tape from which you may make copies to use within your organization.

For those of you who couldn't attend the workshop write today to fmd out what
you missed!

To arrange a loan of the master tape contact:

TEACHING BASIC
SKILLS WITH
FILM!
FREE VIDEOTAPE AVAIIABLE

running for several years. Discuss with each
other what changes have occurred. Are any
of the characters different kinds of people
now from what they were in the early years
of the show? (Any of Barney Millers group?
M.A.S.H? e.g., "Hotlips" Hoolihan has cer
tainly changed over the years.) What charac
ters have left the show and been replaced?
How and why were the replacements
chosen?

You might examine the "family" shows.
(The Waltons. Happy Days. The Jeffersons,
etc.) Discuss the family behaviour and such
things as relationships of parents to children.
What are the problems of growing up in
these families. Are they the same problems
we have?

How do persons under 10 years of age in
your family think of policemen? Look at a
crime show together, and discuss the prob-

Week Three

episodes you've seen, but could happen.
Name another actor or actress who migh,

play the part. Name a friend or acquaintan~
of yours who might suit the role.

Naturally, you may not have time or iJJ.

clination to try all of the above. They 8It
suggestions. You may have others. You
might want to make them into games d
guessing character, stories, actors, and situa
tions.

The whole point is that you will start par.
ticipating in your TV viewing and dom,
something with what you see.

Week Four

Let's go back to characters again. Pick a
situation comedy, or drama, that has beeJI

Let's talk about commercials. Why do we
have them? Are there some programs - or
networks - that don't have them? Why?

Everyone should choose a commercial be
or she likes, and one they can't stand.
Discuss the reasons for likes or dislikes with
each other.

Discuss the types of products that are
advertised, or endorsed, on the programs you
like. (What do we mean by an endorsement~

Why are these products advertised at these
hours on these programs?

Choose a character or person who appears
in the commercial and ask yourself the same
questions as you did about the charactell
you chose in week two. Are they real peoplel
Believable? Would you want to get to knoW
them, or have them over for dinner?

Take a good hard critical look at a COOl'
mercial that you see over and over and play
some games with it to find out more aboul
the elements of a commercial. Listen to the
sounds and/or the music. Tum the sound off
on your TV set and just watch the picture·
What's the effect? Have someone cover the
screen and just listen. Many commercials~
made so they can be used on both radio an
TV. Discover which ones they are. .

Again, you may have other ideas. The lIII'
portant thing is to keep discussing and par'
ticipating as a family, class or group.

Week Two

On the weekend or early in the week,
decide, as a group, on one mid-week program
that most of the people enjoy and plan to
watch it together. Situation comedies or
dramas might be the best choice here. Each
member, or student, will have a simple
assignment. Younger people (below ages
seven or eight) might just tell some of the
story after the show. Others should pick out
one character and discuss him or her along
the following guidelines:

Tell why you chose the character (more
than one member might choose the same
character, but strive for variety)

Is the character believable? I>o you know
anyone remotely like this person? Is this per
son a "type," a certain nationality or
stereotype?

If you invited this character to your home,
what would you serve for dinner?

Make up a little story using this character,
a story that did not happen in any of the

Jack Livesley is an Educational Design
Officer for TVOntario.
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Many teachers tell me they are often
~ ....\ asked by parents for advice about home tele
~~ vision viewing. The following suggested

,~0 four-week outline might serve as a basis for
_ ...\ ~' teaching units and provide some guidelines

.,.\o'\.° <'\0~~ forfamily viewing.,

~ ,... ,l \ ~ Week One
~\~ .. \. '"' ,,0

;(",00-C.••...1'O,V~, Keep a simple log. Record the number of

0
" · ~t:.. .V hours each member of the family views and

~ ~1\>-;.J the kinds of programs watched.
~ ., ~ Dramas

~ (\ • :<.Cb:(\ Situation Comedies

~0~ ~\~'!> '\.00-C:~"~~~~ ~~:~~~ries

~
n..'\V Cb ,\0:\'4.° '\.~ C<'\'\.'\ Sports Events
V . o~ C", ~ 0 Movies

0Cb'\.'\0~'\. ~~0~ 'l..\o~· Specials - education, etc.
c.'V~~c. 0-"0 ,,\o~ ,,0C\'O- Discuss, as a family or class, the kinds of

0'" ~'\.~ A0'4.v <'I~' programs watched. Perhaps one person
c...o~ 0-<.0" 0 V A 0-\" might log the hours and have each person in
~ 0 ~ 0-~ 0-~v the group report to him or her their viewing
0-~ _..i.\~~ ..\o~ times. Another could keep track of the types
\0"4' . <'10-" of shows. All the family or class should par-

'4. \.\C'\'(' N ticipate and get used to discussing TV habits,
~0-'(, . 0Cb\0 likes and dislikes.

\..\'4.
~0-C'f..
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John H. Syrett is the manager of the
Telidon and Education Project being run by
the Ontario Educational Communications
Authority in Toronto.
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In a well-known essay, Robert Louis
Stevenson wrote, "To journey i.s better tha~
to arrivt: and the true success IS to labour.
IfSteven'son was correct, then I put it to you
that TVOntario's Telidon project team has
already been an outstanding success!

As I look back on the more than two years
of activity associated with the Telidon and
Education project administered by TVOn
tario it seems to me that the distinguishing
char~cteristic of that activity is its frontiers
manship. Like people on a new physical fro.n
tier, the project team has sought to ma~e ItS
way using implements not yet fully refmed,
not yet up to the challenge of per!"0rming all
the educational tasks that we felt Impelled to
undertake. It would be somewhat comical to
draw a close analogy between the micropro
cessing apparatus of Telidon and the axes,
plows, and hand-saws of the early settlers,
but the point should be made that the first
page-creation terminals loaned to us by the
Department of Communications were a far
cry from the Norpak IPS II's with graphics
tablets that we now employ. The first decod
ers posed performance problems that the
latest generation of terminals have address
ed. The communications hardware and soft
ware made linkage between the host com
puter and the various terminals both ineffi
cient and cumbersome. Systems crashed;
work was delayed; tempers were frayed.

Systems Improved

These days, refinements to the techno~ogy

are still going on, and will doubtless contmue
on for some time to come, but one is aware
that more and more people, especially in the
education sector, are talking confidently of
Telidon systems that will far exceed the
limitations of the pioneering stage. They
speak of user terminals that are microcom
puters with added Tel!do~ capability, t~at
display Telidon graphiCS m color, receive
Telidon pages via modem linked to the tele
phone system or by broadcast carriage, ~r
that generate Telidon pages and depoSit
them in the host computer. They speak of
host computers that do far more than res
pond to requests to ship out pages stored in
the data base under a number; that process
data supplied from the user terminal; per
form calculations; generate random
numbers; switch requests to other computers
for processing; and accept and store course
ware originating at a user terminal fitted
with keyboard and capable of carrying on an

alphanumeric dialogue with the data base.

Much of this is already here. All of it SOOn
will be. TVOntario hopes to progress with
the technology and explore its potential in
the field of education. Meanwhile, however,
we have proceeded on the assumption that
our ability to understand the new medium
and its applicability to a variety of educa·
tional environments is best approached by
direct involvement with the generation of
technology currently available. And like
some of the ancient Greek philosophers, we
have tried to push the basic concepts as far
as they will go.

Capabilities

The current situation features efficient
generation and display of graphics. on a
535-line television screen. Such graphiCS are
not infinitely detailed, but offer enough
resolution and variety to support many reo
quirements for illustration and explanation
in an educational context.

Similarly, the prevalent form of data base
organization of Telidon pages in a tree struc·
ture presents certain limitations, but it was
apparent from the start of our exp~~ratiorn
that it offered more opportumtles for
computer-assisted learning than is summed
np in its ability to supply indexed i~forma.

tion upon request from the user termmal.ln
particular, it offers the user a set of branch·
ing pathways. These pathways can of course
be employed by the data base designers to of·
fer the user menus that branch to sub-menus
and to the information thus indexed. But
they can also be employed to offer the user
opportunities to weigh options, .make
choices, and encounter consequences 10 ~e
form of responses that reinforce or modify
the user's knowledge. In short, a form of
computer-assisted-Iearning is possible, eve.p
without the use of a full alpha-numenc
keyboard and of higher-language prograJlllll'
ing in the data base.

I am not making a pitch for numbered
keypads and information retrieval in prefer'
ence to keyboards and more complex infor'

I d ·ngat·mation processing. Rather, am raWl "11
tention to some of the opport~b ~
presented by the simpler system. Havmg
mind the prospect that the videotex I~'
minals that will find their way into people~
homes may employ the simpler t~chnol~
it is important that the potential of
technology for education be explored.

Courseware
All of the "courseware" developed by

TVOntario thus far is based upon keypad ac
cess of numbered data bases. We have begun
10 explore other opti9ns, especially NATAL,
and we are working with some schools that
wish to use keyboard-equipped Telidon ter
minals capable of accessing NATAL
data bases. 'Most participants in our field
trial, however, are using the simpler tech
nology.

One advantage in this for the people
creating data base materials is that it is not
necessary to learn an authoring language.
The branching pathways that the user is to
follow can be planned on paper, and the se
quence entered on the IPS terminal, which
can be mastered in a very short time. The
principal impediment thus far has not been
the level of difficulty associated with
creating and recording the pages, but rather
the accessibility of the IPS terminals. When
more and cheaper terminals become avail
able, that problem should disappear.

In TVOntario's field trial, we have pro
ceeded on the assumption that the simplicity
of the page creation process makes it possible
for users of the data base materials to be the
producers of these materials. Schools and
colleges are assumed to want to test
materials that have been designed specifical
ly to meet their own curriculum objectives.
They create the materials; they use them;
~ey evaluate them. TVOntario participates
~n the process of creating data base materials
m much the same way, having its own
courseware objectives, designing and in
putting its content, and evaluating the result.
In proceeding in this way, we expect to
clanfy and to lay a foundation for our future
role as a designer and distributor of Telidon
courseware.

Future Plans

We Operate in the field of educational
CO~unications, under a mandate to make
available educational opportunities to the
peop~e of Ontario in whatever part of the
provrnce they may reside, and under what
~r f0?f~ the school, the home, the plant.

f pnnclpal arm has been the TVO net
~ork, .and our principal service has been
l' ~cat1on~1 television. We are therefore par
le arly mterested in exploring broadcast

Telidon for its capability of extending the
scope of educational opportunities using the
existing broadcast facility and its extensions
via satellite.

If we are to make considered decisions
about the utility of broadcast Telidon, we
must learn all that we can about the system.
We are therefore studying, and in some
degree contributing to, the evolution of the
technology itself - its present performance

.levels with respect to reliability of transmis
sion and ease of levels with respect to
reliability of transmission and ease of access
by the user to data base content.

Because Telidon can be "piggy-backed" on
a television signal, not only can the carriage
of Telidon pages be provided free, but a
number of other possibilities emerge. We are
interested, for example, in exploring the rela
tionship of the Telidon cycle of pages to the
television programs that are being transmit
ted at the same time. Captioning is one
possibility, but equally interesting to an
educational agency is the prospect of pro
gramming the Telidon cycle so that at least
some of the content relates to the TV pro
gram that is being transmitted or that has
just been viewed. Theoretically, the option
could be provided for the user to switch from
television to Telidon at the time of the broad
cast, or alternately, to capture the related
Telidon cycle in local memory for follow-up
later on. Again in theory, there is no reason
why such material could not be received
and/or retained in a million homes all at the
same time, something that would present im
portant traffic problems on a wired distribu
tion system.

It is possible to argue persuasively that the
distribution system of the future will be a
mix of broadcast and wired networks. One
interesting prospect is the ability to use wired
connection to a host computer in order to
place requests for information to be
transmitted by broadcast. The request would
occupy the long-distance line for only a few
seconds, but it could release for short term
broadcast an entire set of pages that the user
may wish to capture in memory and review
at leisure.

Content

Whatever the degree of sophistication
achieved by the delivery systems of tomor
row, the central question of what content is
carried on the system will remain. As modem
connection makes possible intercommunica
tion between microcomputers, it is conceiv
able that the principal content carried on the
telephone system will be messages generated
for the occasion, whether electronic mail or
learning exchanges between individuals, in
cluding the professional teacher and the
enrolled student.

Even assuming that to be the case, there
will still be the requirement for quality data
bases that have been developed to serve the
educational purposes of the community.
Who is to create those data bases is one of
the central issues, as is the question of how
production is to be funded.

The field trial TVOntario has been con
ducting has provided one model of a col
laborative approach to creating data bases.
Schools, colleges, and universities have been
invited to participate in an exploration of
educational applications of Telidon on a
barter basis. TVO provides expertise and
facilities such as page-creation and user ter
minals, and the participant creates a data
base sequence and tests it in the field. All of
this - training, production, evaluation 
takes time. And time is money. Within the
time-frame of the field trial, the necessary
resources spring from the needs of all parties
- the Department of Communications,
TVOntario and the participating educational
institutions - for reliable information that
will help shape development. The immediate
return on expenditure is the laying of a foun
dation on which to build. From the user
standpoint, part of that foundation is an
educational data base that is emerging from
the flowing together of the separate efforts
of the participants in the field trial.

I put it to you that in the time-frame that
stretches beyond the field trial to the day
when educational Telidon services are in
place, there is something to be said for a
similarly collaborative approach to data base
development. I have no recipe for how that
might be worked out on a grand scale. But I
perceive that there is a need for quality
materials that closely reflect the curriculum
objectives of Canadian communities - lots
of materials, and soon.
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Vancouver Offers Publications for Sale

Arthur Shears, former media specialist at
Holland College, Prince Edward Island, has
assumed a position with A.RA Consultants
on a project in Dorin, Nigeria. This World
Bank sponsor¢ project is involved with the
establishment of the Agricultural and Rural
Management Training Institute (ARMTI);
ARTMI will playa key role in the Nigerian
Government's overall development strategy.
Initially the Institute will concentrate on
traditionally delivered, short courses in
management but plans do include possible
expansion into distance education. In terms
of programming, the ARMTI project will be
developing courses in agricultural manage
ment, project planning and evaluation,
financial management and organizational
behaviour.

A number of institutions in Canada have
developed expertise in program develop
ment, packaging and delivery of courses in
agricultural and other related areas. ARMTI
would like to hear from any of these institu
tions, with a view to possibly setting up an
exchange of information and/or sample
materials. Of interest are such items as:
research reports, program development
reports and evaluations, reviews of various
instructional delivery systems, annual
reports, printed and audiovisual materials
catalogues, price lists, etc.

Please forward all information:
ARMTI-2
A.RA Consultants
151 Bloor Street West,
Suite 701,
Toronto, Ontario
M5S IS4

Nigerian Project
Seeks Assistance
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For information on obtaining these
videotapes:

Communications Consultants
331 Cooper Street
Suite 703
Ottawa, Ont.
K2P OG5

health - from allergies to emotions - for
children. The series outlines the general prin
ciples of healthy body mechanics and disease
states; promotes healthy attitudes and
habits; aims to instill confidence in medical
staff, adults, and the family; and promotes
the concept of the uniqueness of the in
dividual, especially in development.

All the HealthWise productions use a
combination of puppets, animation, line
drawings, and live action.

The set-up of the system requires the in
itialization of data files; from that point, the
software handles the normal day-to-day
operation. The three files are (1) film and
equipment master file; (2) holiday file; and (3)
cost centre file.

The film and equipment master file can
contain the following information: film or
audiovisual equipment number; title/descip
tion (can include model number and serial
number); status codes (N • New, S - Sold, P
-Used for parts, M -missing, D -damaged, W
- withdrawn); purchase date; purchase price;
disposal date; selling price; current year code;
booking summary (by each week of the
year); current year data (bookings, cancella
tions, denials and negotiations statistics); and
subsequent year data.

The system provides the flexibility to
allow boards different ways of numbering
their films and equipment, and this usually
depends on how their media department
catalogues are set up. For example, some will
have three copies of the same film and may
number them 1020, 1020A, and 1020B.
Others may have duplicates of the same film
with entirely separate numbers - in this
case the software is programmed to "point"
to the second copy (number) of the film if the
first is fully booked.

By entering the purchase price of film and
audiovisual equipment a board always has a
total value available for insurance purposes.

With the holiday file, a board can enter a
maximum of 60 school holidays for a given
year, and the system will not allow a book
ing, return, or pick-up on a school holiday.

The cost centre file simply identifies the
schools that come within the board's jurisdic
tion - school number, address, postal code,
etc.

tion uses puppets - one of which has a
stomach ache - to explain the digestive
system, digestion, elimination, and the com
mon causes of stomach upsets. The body
organs "speak for themselves" from their
positions inside the Iifesize, if somewhat fan
ciful, Magnificent Body Model.

In the same Health category, Take III
received honourable mentions for "Fitness
Fun" and "Good Eatin'''. Honourable men
tion was also given to "Families: Growing
and Changing" in the family relations cate
gory. All are 14-minute, broadcast quality
color video productions.

"We submitted only these four entries,"
says Mr. Abelson, "and every one was
cited."

The productions are part of Take Ill's
HealthWise library, a series of 13 video
cassettes that deal with various aspects of

An Ottawa-based health education com-
anY has taken first prize and three

honourable mentions in the video competi
tion of the 23rd annual American Film
Festival, held recently in New York City.

The prestigious Blue Ribbon Award was
presented to executive producer Robert
Abelson, president of Take III Health
Education, for "The Stomach Story".

Take DI Health Education produced the
award-winning 14-minute colour video
cassette in association with Patrick Lee/
Sloth Enterprises of Toronto and indepen
dent Toronto directors Jay Sampson,
Graham Parker, and Rupert Macnee. "The
Stomach Story" was written by Doug
Lavender of Toronto and Julie Voyer of Ot
tawa, and used the talents of Ottawa pup
neteer Noreen Young.
. Aimed at six-to-ten-year-olds, the produc-

Larger collections of resource materials in
cluding more films, more slides, and more
videotapes have increased the circulation
problems of media centres. A variety of com-

) mercially made computer programs have
been developed to assist in solving circula
tion tangles. One such program was
developed by Gordon Molnar & Associates
and is used in many Ontario centres.

Certain basic assumptions have been
made when designing computer software for
use in media centre bookings. One is that
most school boards have a media centre for
storing, promoting and distributing films,
and that these centres produce catalogues
which give a brief synopsis of films/audiovis
ual equipment available for distribution in
local schools. In tum, these schools will book
films/audiovisual equipment by various
methods (mail, telephone or pick-up) with
the responsibility for distributing and con
tr?~g the films delegated to one person
WIthin the school, frequently a librarian,
secretary or teacher.

Using a commercially developed film and
~OOking equipment booking system, a school
IS able to call in to a board's media centre
~here an operator with a telephone headset
Thseated at a terminal on-line to a computer.

e Operator keys in the booking request
and an instant confirmation of that booking,
can~lIation or denial appears on the screen
for InStant relay to the caller.

Thus the person calling in knows exactly
the status of the material; it is no longer
n~ry to fill out order forms or wait a
penod. of time before learning whether you
are ~omg to get a particular fIlm or piece of
~U1pment you ordered. Instant confirma-
~n, or denial, is the basic key to the success

o the new soft\yare system.

Health Videotapes Win U.S. Awards

computer Helps Media Bookings

Single Items

Approximately 400 Cross Reference
Cards are available in French for French
language collections. $15 prepaid, including
periodic updates.

Find Out About Canada! is a resource'
based cooperative teaching unit in secondarY
social studies. A learning stations approac~
to Canadian reference materials with ques·
tions at the easy, average and difficult level
for forty titles. Answers and suggestions for
grading included. Revised edition, 1980.
$4.50.

Finding The Facts offers a learning sta·
tions approach to reference materials for
senior business education. Developed and
taught cooperatively by teacher-librarians
and classroom teachers, the unit includes I
questions at the easy, average and diffic~ I
levels for 28 titles. Answers and grading U1'
eluded. 1980. $4.50

To order:
Resource Materials
Program Services
Vancouver School Board
1595 West 10th Avenue
Vancouver, B.C.
V6J lZ8

Periodicals. $10 prepaid for calendar year.

People Like You and Me
International Council for Educational
Media
FilrnNideo Competition

Students are encouraged to participate in
an international competition in visual
language productions, particularly the pro
duction of a film or videotape. The competi·
tion is open to all ages from primary students
to persons in teacher training institutions.
All shows must be contemporary in theme
and be understood without words.

For further information, contact:
Hans Kratz
ICEM Project
Alberta Educational Communications
Authority
502 - 10053 - 111 St.
Edmonton, Alberta
T5K 2H8

to be considered are copyright, televisio~
awareness, videotape, computer literacy, etc.

For further information, contact:
Mr. Gerald Brown
AMTEC Conference Chairman
1180 Notre Dame Ave.
Winnipeg, Man.
R3E OP2

Resources in Context
Association for Media and Technology
in Education in Canada
June 6·9, 1982
Winnipeg, Manitoba

Presentations and papers on the use of
materials and resources in education are re
quested for AMTEC '82. Among the topics

This conference provides an opportunity
for librarians from around the world to share
their experiences. Proposals have already
been received from England, Japan, Austral
ia and the United States.

A post conference study tour will begin
immediately after the conference and ex
plore the Banff National Park and Lake
Louise areas.

For further information contact:
John G. Wright, Chairman
Faculty of Library Science
University of Alberta
Edmonton, Alberta

International Association of School
Librarianship Annual Conference
Red Deer, Alberta
Aug. 1·6, 1982

Of Interest

The Vancouver School Board Library Ser
vices has announced that some of their publi
cations will now be available for sale. For
five years the VSB Library Services has pro
vided materials on an exchange basis with
district coordinators and university faculty;
this will continue so long as the service is
reciprocal. Publications are offered for sale
at cost to others. The Vancouver School
Board Library Services offers for sale only
those publications and services which do not
appear to be available commercially.

Subscriptions

The Curriculum Resources Series provides
annotated lists of recommended materials
and services on specific curriculum topics.
Approximately 8 times per year. Available
for $15 prepaid, September - June only.

RecommendedMedia summarizes reviews
of audiovisual materials appearing in the ma
jor reviewing journals. On 3 inch x 5 inch
cards arranged by Dewey classification num
ber. Approximately three mailings per year.
$20 prepaid for calendar year.

The KWIOC Index is an annual compu
ter-produced index to periodicals used in
secondary schools but not indexed in the
Canadian Periodical Index, Readers' Guide
to Periodical Literature, or Index to Free

Andre Ouellet, Minister of Consumer and
Corporate Affairs, and Francis Fox,
Minister of Communications, said today that
they have requested their departmental of
ficials to work closely together to prepare
legislation proposals to revise Canada's
Copyright Act within the next 12 months.

The Ministers said they both regard new
copyright legislation as an urgent priority, in
view of contemporary cultural conditions
and technological developments.

The existing Copyright Act came into
force in 1924. Although it has been amended
several times, it has not been substantially
revised since its adoption.

"There has been considerable examination
of the issues that need to be addressed by
new copyright legislation," Mr. Ouellet and
Mr. Fox said in a joint statement. "Creators,
users of copyright materials and the general
public have had opportunities to present
their views through briefs and consultation
with federal government officials, and their
views have been carefully examined by the
Interdepartmental Copyright Committee.
Most of the necessary groundwork has been
completed, and it is now time to proceed
with the task of preparing legislative pro
posals."
22

Copyright Update

Math Wise Series
On Line for Fall

Alberta, Ontario and Quebec are showing
a new ninth and tenth grade math series pro
duced by the Agency for Instructional De
velopment to help students recognize the im
portant connection between mathematics
and life.

Twelve, IS-minute programs are organ
ized into four modules - measuring,
comparing, locating/interpreting and predic
ting. Each program includes a documentary
and a dramatic segment. The documentaries
introduce mathematics skills and illustrate
their use in everyday situations. The dramas
show teenagers using the skills to solve prob
lems.

This new series, called "Math Wise", has
been sponsored by a consortium of 25 agen
cies including EXXON Corporation and the
Shell Companies Foundation.



Richard F. Lewis
Serafini, Shirley and Andrieu, Michel The

information revolution and its implications
for Canada, Hull, Quebec: Canadian Gov
ernment Publishing Centre, 1981, 113 pages,
$4.95.

As professionals in the field of communi
cation, we will have to learn more about the
field of information, storage and retrieval.
The book, written by people at the Com
munications Economics branch of the De
partment of Communications in Ottawa,
places considerable emphasis on the econom
ic impact of the information revolution. It
considers the economic ramifications of the
information revolution on a wide range of
areas in Canadian society; but implications
unrelated to economics are given only
minimal coverage.

This book does not give in-depth coverage
on why the information revolution is occur
ring. Although the subject is mentioned, the
reader would be wise to consult Gutenburg 2
by Godfrey and Parkhill (Porcepic Press,
1979) for detailed information. It does, how
ever, contain an excellent chapter on the im
plications of the information revolution. It
also suggests an information plan for Can
ada. In this review, I would like to deal with
the impact of the information revolution on
Canadian sovereignty, on the individual, and
on the Canadian economy. I would also like
to briefly describe the proposed plan for deal
ing with the effects of the information
revolution on Canada.

One principle is repeated frequently in the
book: the information revolution is
unavoidable, but by planning and concerted
action, Canada can realize economic and
social benefits and can avoid undesirable ef
fects.

Sovereignty

Canada has been trying to assert its sover
eignty in a number of ways, including the
development of Canadian learning materials
and television content regulations. The
authors of this work suggest that the ad
vances in technology wil make Canadian
sovereignty more difficult to maintain. Im
proved telecommunications techniques will
increase public access to U.S. television pro
grams, thus decreasing viewing of Canadian
materials. In data processing, improved
digital transmission techniques mean that
Canada could find itself using U.S. central
computers for data processing. This means
that databanks could be based in the United
States under American legal regulations
rather than in Canada. The expansion of
24

videotex may mean that U.S. sofware pro
ducers could flood the Canaian market mak
ing Canadian content less desirable.

How realistic are the authors' perspec
tives? Canadians now watch more U.S. tele
vision than Canadian. In addition there is
evidence to suggest that Canadians prefer to
watch U.S. television. This point naturally
raises the question of whether the global
village created by the information revolution
will leave room for any single country's
culture.

In terms of data processing, we can be
reasonably sure that the forecast will be ac
curate, because of the increasing trend to
centralization. Centralized databanks de
mand much financial backing thus indicat
ing the United States as a site. In the field of
videotex, the adoption of the Telidon stan
dard by the U.S. indicates that Canadians
could be overwhelmed by American-made
Telidon pages. As a result, we could have the
latest Canadian technology educating with
an American brain.

Effects on the Individual

The individual Canadian is likely to be af
fected by the changes in a number of ways:
threats to privacy and artificially imposed
isolation. Increased interconnection of
databanks and sharing of information on in
dividuals may mean that a person's records
will be accessible to a wide range of users
with many interests.

Electronic surveillance of workers using
electronic devices such as cash registers
could also become a problem. Systems used
to control sales and inventory could easily be
modified to monitor individuals. Safeguards
regarding storage and access to information
will have to be developed to avoid invasion
of privacy.

People in our society could become elec
tronic hermits, connected to the outside
world only through their Telidon terminals.
They could learn through distance educa
tion, shop through catalogues, write using
text processors, and bank through electronic
funds transfer systems without ever leaving
home. Although this scenario may be appeal
ing for Canadians in February, the implica
tions for social interaction are grave.

The book places too little emphasis on
privacy and individual rights. The title leads
one to believe that the implications of the in
formation revolution will receive attention.
However, it stresses the economic and mere
ly scratches the surface of the personal and
social implications.

Effects on the Economy

Most of the book focusses on the effect of
the information revolution on the economy.
Its effects on workers, design, engineering
and production is presented in some detail.
Specifically, the information worker will see
changes in job tasks and output. Increased
productivity will mean that fewer but more
highly trained professionals are needed to
perform the same tasks. Reduced employ-

ment could be counterbalanced by incJ1
demand for information. The authors
gest that increased leisure time may inc
the desire for educational materials th
stabilizing the demand for informa'
workers.

One chapter deals with the experience
Japan, Sweden, the United Kingdom t
United States and France in dealing with
information revolution. Each country's
duction techniques ~re analyzed and es .
ates are made on the economic impact of
information revolution. Production of inf~

mation machines, data processing equj
ment, information electronics and sof
are discussed. The authors consider
with its advanced technology in satelli
communication, cable television and swi
ing and transmission techniques could take
leadership role in transferring technology
other countries.

The topic of economics is the strength
this book. The reader seeking information
the implications of the information rev
tion on Canadian business will certainly fi
a great deal of useful information here.

Action Needed

The book calls for action from gOY
ment and private sources to develop an infer
mation plan for Canada. Critical to
whole process is the application and .
sion of information technology through
every sector of the economy. People
have to use more of the potential of informa·
tion technology in every phase of their livrli
from learning to employment and use Ii
leisure time. Diffusion to ever sector of the
economy will mean increased employment in
design, engineering and production areas of
information technology and will also allow
for the development of expertise useful in ex
porting technology. The authors suggest that
Canada should encourage applications ~

information technoloy in areas whe
Canada has a competitive advantage. N
information-producing companies should
nurtured and protected. Workers will n
to be retrained while civil liberties are
tected.

In the proposed plan of action the auth
assume that Canada should adopt the n
information technologies because of
potential benefits. However, the econo .
benefits may mean that a number
undesirable effects on the individual and
the society will result.

Professionals in a variety of fiel
especially those of us in communicati
may need to challenge the assumptions m
by the authors. We will need to ensure
civil liberties are protected. We will need
ensure that decisions in the field of
munications will benefit individual eana
dians and not just established shareholders .
business and industry.
. The book is well worth its purchase pri
We need to know more about the iSSU
.aised by the information revolution.
through knowledge can we deal intelligen.
and effectively with the inevitable change.'!
society.


