
'SP 
i S S O t 

c s ! ^ NFOfNEEO 
Published by the Fédération nationale des enseignants et des enseignantes du Québec VOL. 2 No 12 

APRIL 1984 

COMPUTERS FOR THE CEGEPS 
NEW D IRECT IONS OR NEW ILLUSIONS 

O o I g é î a 

s^ -Tpr ise AWiS 

WeeK O a d d q T 

f j o J " t h ' s VJeeVv 

n s D a d d v ^ ' s 

•Vurn ! . . 

SPECIAL 
THiS WEEK 

M d T M TIKIIE 
ïpmmi^^E 





FOREWORD 

The following workshop papers and pro -
positions regarding technological inovations 
were submitted to the Bureau federal , which 
is in turn passing them along to union lo-
cals for purposes of discussion. 

Since the issue is new for members, 
the Bureau Fédéral feels that we must take 
our time in hammering out a union position 
on the subject. We do not foresee formula-
tion of a union stand be fore next fall at 
the earl iest. 





CONTENTS 

INTRODUCTION 4 

2. Why All These Upheavals? 5 
1 .1 A World-Wide Phenomenon 5 
1.2 Québec and the Economic Crisis 5 
1.2 New Technology and Employment 6 
1 .4 A Dual Economy 7 

2 . Implementing the New Technology: 
Government and Employer Strategies 10 
2 .1 Is There a Federal Policy vis-a-vis 

the New Technology? 10 
2.2 Computer Science and 

the Pequiste Social Democracy 10 
2.3 Where the School Fits in this 

Game of Monopoly 13 
2 .4 Does the Quebec Government want 

Unquestioning Adoration of the Machines? 15 

3. Will Schools he Transformed? 16 
3.1 Educational Repercussions 19 
3.2 Teachware 22 
3.3 Working Conditions 23 
3.4 Repercussions for Students 29 
3.5 Effects on Administration 

and School Organization 30 

CONCLUSION 32 

APPENDIX I - Terminology 34 
APPENDIX II - Propositions 35 

Readers who are not familiar with computer science terminology 
should consult appendix I . 

These workshop papers were produced by P.E.C and F.N.E.E.Q in aollaboration. 
Five working documents on the following topics provided the source material: 
- Strategies for the implementation of the new technology 
- Culture and the new technology: formatting knowledge 
- Computer technology and freedom 
- The introduction of the new technology into the schools and its impact on 

teaching 
- Union stands on the introduction of the new technology 



INTRODUCTION 

Microelectronics have been under public scrutiny for 
some time now. Newspaper art ic les, television and radio 
broadcasts daily discuss the impact of the new technology on 
our l ives and on society; but we do not yet have a clear idea 
of the extent of the impact. The agricultural revolution gave 
way to the industrial revolution with the mechanization of 
secondary industr ies, and we are now witnessing a revolution 
in the processing of information. In all job sectors where 
information constitutes the raw material automation of the 
work process is prov ing more prof i table than sim.ple brain 
power . 

With society in the process of major transformation, 
can the school remain unaffected? Any and all hypotheses 
are open for consideration, the most pessimistic and the 
most optimistic. With each major technological breakthrough 
the school has managed to use the invention of a new medium 
to advantage , be it the radio, the television or even the 
computer. These exper iences with new inventions have only r e -
af f i rmed the deep conviction of teachers that the school and 
the role of the teacher will not be fundamentally altered by 
the introduction of microelectronics. 

However , unlike other media, which could be used either 
independently or as a support for traditional teaching 
m^ethods ( f o r peripheral teaching tasks ) , microelectronics 
integrates all media, br inging together the computer and 
telecommunication (data communications). With a multi-media 
approach, the micro-computer can become the center for both 
learning and intellectual work . Data communications 
applications in Quebec must be closely examined and 
evaluated, particularly use of the Telidon system. 

The Quebec government's decision to apply computer tech-
nology in the schools leaves us faced with a number of tech-
nical choices. As far as the government is concerned, how-
e v e r , choices seem to be made on the basis of political rath-
er than pedagogical considerations. All of the machinations 
between Quebec and France, between the school boards and the 
government, on the AXEL-20 purchase indicate that "the school 
computer has not yet a r r i v e d . " The time is ripe for criti-
cal consideration of the changes taking place and the direc-
tion in which they are leading us. 

The government's unilateral decision to apply computer 
technology in the schools—school personnel were not con-
sulted pr ior to the making of the decision—has aroused fear 
among some teachers of the rev iva l of the "audio- visual mir-
ac l e , " albeit a new and rev ised version of this old pedagog i -
cal pannacea. Others are rightly questioning what e f f ec t the 
use of computers will have on their pedagogy and their work-
ing conditions. Does computer technology o f f e r techniques su-
perior to traditional teaching practices or to educational 
applications of other types of technology? Vv'hat e f f ec t will 
the new technology have on teacher/student relations? Is 
there any danger that sooner or later teachers will be r e -
placed by machines? Will work organization in the schools be 
subject to the same upheavals as those presently transforming 
industry? These are the kinds of questions which vje must 
consider in our general assemblies, so that we can deepen our 
analysis and develop a well thought out crit ique of the 
changes taking place in our schools and in society in 
genera l . 



Technological 
inovations at 
the expense of 
workers 

Private firms 
benefit from 
reductions in 
social expen-
ditures 

Facing the econom-
ic crisis with 
new personnel man-
agement policies 

Employers are 
asking for 
removal of con-
trols on the 
economy 

1 - WHY ALL OF THESE UPHEAVALS? 

1.1 A World-Wide Phenomena 

The technological inovations taking hold in most of the 
developed countries must be seen in the context of an economic 
crisis characterized by increasingly f ierce competition for 
new markets. The competition includes not only Japan, the 
United States and the countries of western Europe, but also 
newly industrialized countries such as Taiwan and South Korea, 
countries which have considerably reduced production costs 
through shameless exploitation of labor. 

In the context of this f ierce competition the industrial-
ized countries are indulging in an intense economic war which 
will culminate in success for some countries and de—industri-
alization for others . Transnational capital thus insists on 
the necessity of adapting the most e f f ic ient production tech-
niques, and this means acceleration of technological changes 
while at the same time forcibly rev iv ing traditional methods 
of exploit ing labor. 

Proponents of the necessity for rapid adaptation to the 
world market propose and support policies which imply a return 
to commercial liberalism, to f ree enterprise and to the aboli-
tion of protec tive tar i f fs so as to eliminate barr iers to the 
f ree circulation of products between one country and another. 

Such people also attack governments which according to 
them are no longer functioning in accordance with the demands 
of the situation. Thus the reversals in economic policies: 
from the support of expenditures for social services to " tech-
nological" armament budgets , from increases in minimum wage to 
remission of taxes on pro f i t s , from interventionism to a r e -
duction of public controls, from support for educational and 
health serv ices to subsidization of private f irms, from Keyne-
sian measures for stimulation of consumption to wage control. 

1.2 Quebec and the Economic Crisis 

Quebec has followed suit, managing the crisis with great 
s eve r i t y . 

Cuts in expenditures for health and education have even 
involved reductions in serv ices o f f e red to the public. The 
government has developed a personnel management policy f a v o r -
ing multiplication of the number of government employees whose 
status is insecure—part-t ime employment, temporary engage -
ments, sub-contract ing. 

Fieorganization of the structure of the economy has become 
a subject of discussion throughout Quebec and Canada. The 
Canadian government's position is clear: we must meet the com-
petition from other countries and invest in advance technology 
industr ies . Canadian employers, like their U .S . counterparts, 
are asking that the government cease to regulate the economy 
so as to allow full implementation of the new technology. Are 
we to expect the same line of argument in Quebec? 

The Canadian government's position includes statements 
about a shortage of manpower with the qualifications essential 
for application of the new technology. We are led to bel ieve 
that the workers do not have the necessary skills and that 
there is a dearth of highly qualified personnel. 

Although the government and the employers are try ing to 
reorganize the economy from top to bottom by replacing human 
beings with microchips, the unions will not accept technologi-
cal inovation—and the prof i ts these inovations will bring the 
companies—at the expense of workers and students. 
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1.3 New Technology and Employment 

The new technology has had and will have an e f fect on 
the number and the types of jobs available, on obsolescence 
of training and retraining, on work pace and work organiza-
tion. 

Unions are very worried about the impact of the new tech-
nology on employment. According to a report from the Canadian 
Ministry of State for Economic Development the next 6 years 
will be very di f f icult . 1 The use of new production tech-
niques will mean 2 million unemployed Canadians in 1990: em-
ployment in manufacturing will be cut by 50%, of f ice employ-
ment will be cut by 30% and employment in financial institu-
tions will be cut by 25%. Canadian government reports in-
dicate that women, young people and older workers will be the 
principal victims of these changes.2 In Quebec, although 
the overall rate of unemployment is 13.4%, the unemployment 
rate for young people between 15 and 24 is 26% (that is , 
171 ,000 people ) , and 15% of the active female population is 
now unemployed. 

According to the analysts this unemploym.ent is struc-
tural, and we cannot expect any appreciable improvements for 
at least 15 years.3 

It is clear that we cannot predict or plan which new en-
terprises will dominate the market in the coming years, or 
what new skills these enterprises will demand."* At any 
rate, education and training should not be designed solely to 
meet the needs of the corporations; the needs of the popula-
tion must also be considered. 

Introduction of the new technology in the context of 
economic recession will mean an increase in the rate of unem-
ployment. Concern about the structural unemployment which 
will result is expressed in the Fulton report :^ "The new 
jobs which are be%ng created can not necessarily be staffed by 
•people who have been displaced by technological change." 

This phenomena is already visible in factories connected 
with advance technology. For example, between November 1981 
and July 13, 1982, Pratt & V/hitney laid off 1 ,775 workers;® 
6,000 of the 24,000 aeronautical industry workers in the Kion-
treal area have been laid o f f .^ Kianufacturing as a v/hole 
has been af fected by the introduction of numerically con-
trolled machines programmed to change the tools themselves. 

The introduction of microelectronics during a period of 
economic recession has af fected the rate of employment, and 
current information available on the subject gives us no rea-
son to be optimistic. Research undertaken by the unions des-
cribes this phenomena as it af fects banks, insurance compa-
nies, retail businesses and health institutions. 

But it is in office work—where the majority of workers 
are women—that the loss of jobs has been highest. In her 
study of the employment impact of the microchip Katharine Mc-
Cuire re fers to reports from various countries which expect a 
30% drop in of f ice and bank employment.® Researcher and 
journalist Heather Kienzies describes the same phenomena in 
Canada, with reference to employment in head o f f i ces , insur-
ance companies, banks and supermarkets: 

1. Kocky Koad to 1990, Iblicy Formation Branch, IVinistry oi siare for Econorric 
devebpnent, January 1983 _ , . x , j 

2. Fulton Report, In ttie Ch^: OpportunHies, People, E^rtnership, labor Canada 

3. J?D. V.hitley and R.A. V.ilson, Quanti^ring the Enf>loym«it Effiacts of Mcroelec-
tronics. Futures, Eecemfoer 1982, pp 486-495 _ ^ . 

4. Laurin Canilte, Reflexicns sur les rapports entre ense^rœment ̂ pen^ et yœ 
^ve, Consea des ninistres de KdTcation, Toronto.^tcber 1982^d Canada 
Kanpower and Immigration, Apprendre a gagner sa vie au Canada, iVbi 

5. Eulton Report, Cp. cit, 1982, p 43 r- loc? 
6. Action travail des femn-es, Mcro-technologie et mega-chomage, October 198̂  

si K & S S ^ K . ^ S Î a ^ î c ^ ^ f Impact of the Motr-Ch^, The C^adian labour Con-
gress 



An increas-
ingly wider 
gap between 
"men's work"— 
design and plan-
ning and "women's 
work " —performance 
of routine tasks 

A dual economy 

"Premièrement, une diminution graduelle de la demande pour 
la maind 'oeuvre effectuant dee tâches administratives, du tra-
vail de bureau ou du travail de surveillance" (concentration 
de femmes). 
"Deuxièmement, une hausse de la demande pour le travail de 
type professionnel, technique ou de gestion, ainsi qu'un in-
tensification de ce travail" (concentration d'hommes). 
"Troisièment, g 'ai observé que l'écart existant entre ces deux 
groupes professionnels ne cesse de s'élargir sur le plan des 
compétences. 

How are we to explain this widening of the gap between 
those who carry out the work and those who design and plan it? 
Does introduction of the new technology imply continuation of 
the current division of labour or its break down? The work of 
Colette Bernier indicates that introduction of the new tech-
nology means more multi-purpose jobs.2 However, although the 
new machine systems mean concentrating in the hands of one 
worker tasks previously divided up among di f ferent workers, 
the new systems also involve greater monopolisation of de-
sign and planning tasks and a reinforcement of controls, b e -
cause both knowledge and control of the work is incorporated 
in the machine systems. In other words, traditional principles 
relative to division and control of labour will continue with 
the introduction of the new systems. 

1.4 A Dual Economy 

With the introduction of the new technology there wiU be 
a tendency for intermediate jobs to disappear, for workers to 
become divided into two categories—highly quali f ied, well-
paid specialists and untrained, low-paid manpower.^ 
L'évolution des machines...A la suite de la modification du 
produit grâce à des systèmes de contrôle électronique, quel-
ques ^350 pièces^mécamques des machines à coudre automatiques 
ont été remplacées par des micro-processeurs (fabriqués à l'é-
tranger ou selon des procédés automatisés, et les travailleurs 
ont été relégués^ au montage final. Par conséquent, on avait 
plus besoin d'opérateurs de machines spécialises et la popula-
tion active s'est trouvée polarisée entre d'une part les em-
plois de niveau supérieur et, d'autre part, des emplois rela-
tivement peu .spécialisée du montaae. J''^ ^^ , . ^ , 

Ihere is great danger tnàt m the long term a dual 
economy wiU emerge: a highly competitive official structure 
manned by very well-qualified personnel and an underground 
structure based on labor trained on-the-spot for maintenance 
and monitoring duties carrying no job security. Japan, where 
computer science applications have a firm hold, is a good ex -
ample of a dual economy. 

A large number of the skilled jobs which will disappear 
(welders, painters, machinists, tool makers) are in unionized 
sectors of the economy , whereas the nev/ jobs being created in 
the advance technology industries are generally for untrained, 
low-paid labour. 

In the United States, most of the firms are setting up in 
the south, instead of hiring unemployed workers in the large 
industrial centers, such as Detroit and Chicago, where union 
traditions are firmly entrenched!^ 

Such procedures can only widen the gap between the social 
classes, by eliminating the gains won by workers through l eg -
islation and union act iv i ty . 

le nilieû Se travail 1. N'fenzies, PT; Dœ eiiets Së El incro-élBcurmiiqûë sur 
Labour Canada, March 1981, p 133 

2. IRAT, Nouvelles TechnoJpgies et CaractéristLq^ du travail, KJî  1983, p 35 
3. Rapp^ du Conseil des sciences du Canada, n«)arcns la sodéte in&nWtisée: 

Denoân sera trop taid, 33, March 1982, p 50 ^ 
4. Van Loom, M.R., Les repéraissims des ehangements tochnoloraques sur la société 

canadienne. Labour Canada and Canada Nfanpowcz- and liuiigraticn, October 1S63, p 14 
5. Mgh Tech, is no Job F^nnacea, N.Y. Times, Septsmber 18, 1983 



WORKING AT A MACHINE 

"Is it conceivable that the computer revolution with its 
industrialization of the processing of information will lead 
to a loss of control over work and a compartmentalized view 
of the process of intellectual labor? 

V/hat is new here is the emergence of a radically new 
function, the control/monitoring function discussed by 
Pierre Baville at the beginning of the 60s. Through the use 
of automatic machines, the worker is able to carry out^ a 
number of operations previously carried out by several dif-
ferent workers. This seems to represent a reversal in the 
prior trend towards greater and greater subdivision of la-
bor. In effect, the use of computer systems seems to in-
volve "recombination" of tasks; however, it is the machine, 
not the worker, which assumes responsibility for this recom-
bination. With the Taylor system, although the worker en-
gages in only one routine operation, he is responsible for 
the different phases of that operation. With the use of 
computer technology, the human/machine team carries out sev-
eral operations, but the part of the work left in the hands 
of the worker dwindles considerably: since the worker is 
'incapable, ' on his own, of carrying out the different oper-
ations effected by the rmchine, his only role is to control 
machine performance. 

The worker thus loses all direct contact with the pro-
duct of his labor. Not only does his activity have no ef-
fect on product quality, but he does not even understand the 
production process. The worker's labor is thus transferred 
from the realm of matter to the realm of signs. ^ With the 
greater and greater abstraction which work done with the ma-
chine assumes, the importance of skills, of tricks of the 
trade, an essential element in the value of labor, tends to 
disappear" ( Pas t r l , O . , L'informatisation et emploi, 
Maspero, 1983, pp 52-53, our translation). 

THE JAPANESE MIRACLE 

Those who are optimistic about the employment level o f -
ten cite Japan as an example of economic success. 

Japan, despite widespread introduction of the new tech-
nology, has, according to official f i gures , the lowest unem-
ployment rate of all the industrialized countries. Eowever , 
in Japan anyone who works one hour per week is not consid-
ered unemployed. In addition, obsolescence of training is as 
prevalent as the introduction of the new technology; the lot 
of young Japanese students may well be an indication of what 
we can soon expect for our own students. 

"Young people entering the labour market find work only 
if they are willing to accept a radical lowering of expecta-
tions. They are all "grey collar workers":^ their parents 
finance an education in a second rate university and the 
students end up as salesmen, waiters, policemen, postmen or 
taxi drivers. Job insecurity, acceptance of jobs which do 
not require the skills in the which the youth is trained, a 
decrease in buying power and underemployment are wide spread 
phenomena. It is an old Japanese tradition to find a solu-
tion to a serious situation by making an economic leap for-
ward and a social leap backward." (Kamata, Satoshi, Le Ja-
pon, l'Envers du Miracle, Maspero, 1980, p 17, (our trans-
lation) ) . 



TECHNOLOGY AND WORK ORGANIZATION 

With its capacity to sample, store and process information even while operations 
are in progress , the computer constitutes a new management control of production time 
in schools and shops. 

Greater control over the circulation of information and a reduction in dead time 
are the new object ives, and this is being accomplished through a further extension of 
the division of labour, that is, through monopolisation of the planning and des ign-
ing of the work via incorporation of work knowledge and control into machine sytenis. 
In other words, traditional principles of division and control of labour still hold 
true with computer technology work organization. The following table summarizes the 
d i f ferent historical stages of work organization. 

THE DÏNAflCS OF VOiK CRGANIZATICM 

TAYDCRiavI FŒlDiavI AUTCMATIGN 

Cb j ec t i ve s Elimination of id l e 
manpower 

Elimination of idle 
material ( f l ow 
production) 

Elimination of id le 
information (control 
p r inc ip l e ) 

Me thods 1 . Div is ion be-
ween design and 
operational work 

2. Establishn,ent 
of work norms 

Idem 
Sub-division of 
operational work 

Incorporation of 
time into rrachines 

Idem 
Reconbination of 
operational tasks 
Conpartmentalization 
of part of the de-
signing and planning 
Incorporation of 
knowledge into 
machine systems 

F i e ld Ivianu facturing 
and management 
Mass production 
Process work 

K'anu facturing 

Nia s s production 
Process work 

Nknufacturing and 
management 
Kiass and small-
scale production 
Non-stop and d i s -
continuous process 
work 

The major objective in employer strategies, as far as work organization connected 
with applications of the new technology is concerned, can be summed up as an attempt 
to control the amount of idle information, that is, to reduce the amount of idle time 
related to circulation of information. 



2- IMPLEMENTING THE NEW TECHNOLOGY: 
GOVERNMENT AND EMPLOYER STRATEGIES 

In the absence 
of clear govern-
ment policies, 
companies will 
themselves de -
termine re- indus-
tralixation 
procedures 

Does the new 
technology offer 
a way out of the 
economic crisis? 

The Quebec as well as the federal government feels p res -
sure to introduce niircoelectronics in all sectors. Do the 
federal and the provincial governments share a common, wel l -
def ined strategy for this purpose? If we are to develop a 
union position which takes our interests into account, we must 
at all costs understand the governments' and the employers' 
positions on the issue. Vvhat are their aims? How are they g o -
ing about the installation of all this new hardware? 

The following is an overv iew of both federal and prov inc-
ial approaches, a view which includes re ferences to the real -
ity we are now experiencing in our work situations. 

2.1 Is There a Federal Policy vis-a-vis the New Techno-
logy? 

Throughout a series of study groups on the new technology 
the government has, above all, tried to assuage anxiety about 
the fu ture , even though a secret document (Rocky Road to 1990) 
predicts 2 million unemployed Canadians by 1990. The expected 
increase in unemployment v/ill be due to technological inova-
tions in manufacturing and serv ice industr ies. 

The federal governnient's position is c lear: "We must be 
competitive with the Japanese and the Americans. International 
competition is forcing us to invest in the field of e lectron-
ics , and to do this we must remove economic controls and r e -
frain from examining the consequences of computer science ap-
plications as far as labour is concerned. " During the "Can-
ada Tomorrow" conference, which took place in Ottawa last 
fall, conference participants wanted the school to take the 
necessary steps to train students for the skills of tomorrow. 
Employers blamed the backwardness of the school system for the 
current upheavals in the Canadian economy. 

The way in which the federal government and the employers 
are going to set about the installation of microelectronics 
does not seem clear . The pressure for removal of controls on 
sectors of the ecomomy connected with information is very 
s t rong . The companies will determine almost entirely on their 
own what procedures will accompany the re-industrialization 
process . In addit ion, the government does not seem to be 
stopping at the development of hardware or so f tware . 

2.2 Computer Science and the Pequiste Social Democracy 

In 1979 the P . Q . government presented a white paper on 
the economy, a program which did not then constitute a coher-
ent industrial pol icy . Eut 1979's "Challenges for Quebec" 
gave way to "The Technology Conversion" of 1982 to 1986, a 
process involving over 19 governm.ent ministries and 12 state 
corporat ions. No less that 193 measures der ived directly from 
the document entitled The Technology Conversion are now 
being put into operation. Many of these measures a f fec t 
manufacturing. The overall orientation of the government with 
respect to the introduction and the development of new-
technology in Quebec is based on the following g i vens : 
1 - Quebec is technologically behind Ontario 
2- The manufacture of electronic equipment, particularly of 

so f tware , should be supported 
3- Quebec must be competitive internationally: companies must 

reorient operations to accommodate advance technology 
The ratification of the Canada-Québec agreement on occu-

pational training of adults indicates that Quebec agrees with 
the overall outlook of the federal government with respect to 
the new way of managing the work force via the introduction of 
school/work alternation. 

In October, 1983, the government organised a sectorial 
summit conference on communication. In its source document 

10 



SPECIAL CENTERS AND THE NEW TECHNOLOGY 

A^^ork session on special centers , organized by FNEEQ, took place February 24, 

1 - A SUMMARY OF THE DISCUSSION 

The way in which the issues were d is-
cussed seemed to depend on the proximity 
of the deadline for installation of a 
f e c i a l center in the CEGEP concerned. 
Three categories emerged-
A ) CECEPs which were granted a special 

center in October 1983 and are now in 
the implementation stage, properly 
speaking. These centers should be in 
fuU operation as of the fall of 
1984. The CECEPs concerned are as 
fol lows: 
- CEGEP de La Pocatière (physical 

technology) 
- CEGEP Lionel Croulx (data process-

- c ê c E P de St-Hyacmthe ( tex t i l es ) 
- CEGEP de la Caspésie ( f i sh ing ) 
- Institut de Marine at Rimouski, 

with its special status as of last 
January, in accordance with article 
17a of the college act 

E ) CEGEPs which have sent the MEQ an o f -
ficial request and are awaiting au-
thorization for the opening of a spe-
cial center . The CEGEPs in this cat-
egory are as ^follows: 
- CEGEP de Lévis-Lauxon (CFAO and ro-

bot ics ) 
- CEGEP du Vieux Montréal ( the ar ts ) 
- CEGEP Edouard Monpetit (aerotech-

nics) 
- CEGEP de Thet ford (mineral techno-

) 
- CEGEP de Tro is -R iv ie res (metal lur-
f y , pulp and paper ) 

GEFs with fiiore long term pro jects . 
- CEGEP d'Ahuntsic (graphie communi-

cations) 
- CEGEP de Hauterive (cyneget ics and 

halieutics) 
- CEGEP de l'Outaouais (political 

econommy and applied electronics) 
- CEGEP de Sept- l les ( f i sh ing ) 
- CEGEP d'Alma ( a r t s , sub-center for 

Limoilou) 
The motivation for the setting up of 

these centers seems to be financial, 
f i rs t and foremost. The CEGEPs con-
cerned want to take advantage of federal 
funds allocated for enhancement of occu-
pational qualifications (Bil l C-115). 

•̂ n addition, they hope to obtain the 
special subsidies promised by the MEQ 
for the next three years (a maximum of 
$160,000 per center per y ea r ) . 

Situations d i f f e r , depending on whe-
ther a traditional f ield is invo lved , or 
one of the so called f ie lds "of the f u -
ture " : it is the latter f ields which the 
federal government intends to support-

Encouragement of research in advance 
technology seems to be the principal aim 
of the special centers . The appearance 
of competitive sub-centers is to be e x -
pected. Vïhen a program is g iven at sev -
eral CEGEPs, there is a danger that the 
special center v>/ill siphon students from 
other CECEPs and downgrade the level of 
instruction o f f e red at these other 
schools. Other ministries besides 

( industry and commerce, agr icul ture, sc i -
ence and technology, also intend to open 
special centers . 

Most participants mentioned the 
necessity for guidelines so that the spe-
cial centers can be integrated into the 
current CEGEP structures and there will 
be no danger of the emergence of parallel 
CEGEPS. T h e r e are two except ions, ^how-
e v e r ; the Centre spécialisé en pêches 
maritimes and l ' Institut de marine, where 
independence is desirable and the 
creation of a parallel structure thus a 
move in the r ignt direction-

In many unions relations between the 
various departments involved and the 
union execut ive are d i f f i cu l t . However, 
the closer we get to actual instaUation 
and operation of the special center, the 
more teachers indicate their unwilling-
ness to work there. Teachers want to 
be assured of the working conditions they 
can expect in the new centers . Thus in 
certain CEGEPs the teachers in the de -
partments a f fected hesitate to apply for 
posts related to the installation of the 
special centers . ( Two posts have been 
off icial ly awarded—to be f i l led by the 
150 teachers retained according to the 
decree—for the colleges in the process 
of installing special c en t e r s . ) Other 
teachers have been f reed from teaching 
duties in order to pursue relevant 
studies. 

The organization charts which appear 
in the def ini t ive plans for several spe-
cial centers are v e r y d i f f erent from 
those outlined in the preliminary plans: 
departments are now responsible to the 
director of the special center and the 
management comrrittee, which are in turn 
responsible to the Director General and 
the Board of Directors of the CEGEP. A l -
though organization charts d i f f e rent 
slightly from one CEGEP to another, one 
thing remains constant: the Director of 
Academic Serv ices and the academic coun-
cils have disappeared. In St-Hyacinthe, 
the new director of the center comes d i -
rectly out of the texti le indust ry , at 
the express demand of this indust ry . 

A minority of the work session part ic-
ipants see the special centers as an op-
portunity for revital iz ing teaching, as a 
chance to put greater control of content 
and education in the hands of teachers. 

What then are the advantages of these 
special centers? Participants stressed 
the necessity of warning highly 
enthusiastic teachers of the real 
problems engendered by the setting up of 
;hese new structures. Far from creating 
new job openings, the special centers 
will probably render teachers' status 
even more insecure. Teachers may find 
themselves saddled with new research and 
technical assistance duties. Plans for 
special centers must, as a result , be 
presented to and studied by the academic 
council. FNEEQ's union advisors are well 
versed in the special centers dossier and 
unions affected can call on them for 
assistance. 
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THE HEW TECHNOLOGY AND THE SPECIAL CENTERS 

2- Union Responses, Union Responsibilities 

Determination of the government's real motives 
for setting up special centers 

Description of the situation as a whole 

Demands on both the local and the national level 
that project proposals for special centers be sub-
mitted for analysis 

Demands for the establishment of a policy on both 
professional development and recycling of teachers 

Demands,for a policy on training periods for both 
teachers and students 

Study of research in CEGEPs so as to discover the 
research relations between the universities and the 
CEGEPs, as well as between the special centers and 
the CEGEPs 

Demands that re search equipment and materials be 
accessible to both students and teachers 
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A government 
which asks for a 
cooperation 
after refusing 
to négocia te 

A new direction 
for the economy: 
top priority 

entitled Le Quebec et les communications. Un futur simple? 
the government develops a key concept, revitalization of the 
economy via mastery of the new data processing technology. 
Reestablishment of competition in service industries, gradual 
removal of controls from regulated sectors of the economy 
( the liquor commissions, for example) , integration of communi-
cation networks and last ly , via the support of all appropriate 
measures, the establishment of a microelectronics industry are 
all part of what the government foresees for the creation of a 
data processing society . And , "the government is very much 
aware that successful establishment of broad sectors of this 
data processing society requires cooperation." ( p 16, our 
translat ion) . Cooperation and consensus, among the various 
parties invo lved , on s t ra t egy , object ives and methods is a 
social democratic must! The summit conference on computer 
science and microelectronics should lead, in 1986, to the f o r -
mulation of a national communications policy which will take 
into account social, econoniic and cultural impact. 

The object ives of this summit conference require that 
during the next two years union centrals use their energy to 
grasp the import of turning Quebec into a data processing so-
c ie ty , to accept the strategy of economic revitaUzation via 
the new technology and to agree on actions with "shared r e -
sponsibility . " 

2.3 How the School Fits into this Game of Monopoly 

The government paints glowing pictures of all the advan-
tages workers will obtain if the technological inovations are 
introduced in Quebec, but it is clear that the objective of 
ministers such as Paquette and Biron is the protection of Que-
bec capital. 

From this point of view Quebec's public services are v i r -
gin t e r r i t o ry , as yet untouched by the new technology, and the 
plans of the Ministry of Science and Technology and the ^Lin-
istry of Ind ustry and Commerce for a $180 million investment 
in computer hardware for schools will open up the market for 
the electronics industr ies . It is thus not hard to understand 
how the MEQ and its partners arr ived at such a decision. The 
decision made, the school boards declared publicly that the 
government was so obsessed by technological mirages that they 
were putting the cart be fore the horse: teachers must be 
trained be fore hardware is purchased. Few have been those to 
protest the government decision. Those who dared and still 
dare to question government behaviour are treated as heret ics, 
as enemies of progress who re fuse to accept the unquestionable 
thesis that Quebec is technologically behind Ontario and an 
enonomic revitalization is requi red . The Fédération des CEGEPS 
has taken a stand: on October 5, 1983, a notice was sent to 
the MEQ regarding its plan for the expansion of micro-computer 
appHcations in the CEGEP. The Fédération stated that g iven 
that pedagogy is a college's primary concern, the plan of 
action proposed by the government and subsequently endorsed by 
the MEQ "is neither the only possible approach, nor 
necessarily the most viable as far as pedagogy is concerned. " 
The Federation has also asked for a certain amount of 

autonomy with respect to procedures for the introduction of 
the new technology. 

In the words of Mr. Cnil Roy , assistant to the Deputy Minister of In -
dus t ry , Commerce and Tourism, "the stimulation of advance technology indus-
tr ies , electronics in particular, is a major preoccupation of the ministry . " 
The program, for purchase of micro-computers for the schools testi f ies to 
this preoccupation. The aim, according to the deputy is to create a center 
of attraction for the growth of a native electronics indust ry . 

(Journal le travai l , Nov. 83, p 15) 
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WITH THE SIGNING of the Canada-Quebec agreement last year , 
the province authorized the federal government to meddle in edu-
cational a f f a i r s , occupational training for young people being 
particularly a f fected due to abolition of administrative dist inc-
tions between adults and young people. 

THE CEGEPS AND THE FEDERAL GOVERNMENT FUNDS FOR THE 
ENHANCEldENT OF OCCUPATIONAL QUALIFICATIONS (1984) 

INSTITUTION 

CEGEP Vanier 

CEGEP Cutaouais 

CBGEQ Cutaouais 

CBGEP Lionel-Groulx 

CEGEP de La Pocat ière 

CEGEP de T ro i s -R i v i è r e s 

CBGEP du Vieux^vtontréal 

CEGEP de Shawinigan 

ŒCEP de Levi s-La uz on 

CEGEP André Laurenaeau 

ŒCEP de Rimouski 
( I n s t i tu t de marine) 

ŒCEP Edouard4vbntpeti t 

CEGEP de Lintoilou 

CBGLP de S t -Fé l i c i en 

CEGEP de iJauterive 

CECEP de Sherbrooke 

FIELD 

CFAO - Archi tec ture 
Electrotechnology 

Systems Technology 

Ana ly t i ca l Chemistry 

Corrputer Science Ins t i tu te 

Physical Technology 
(automation and robot i cs ) 

CEAO - mechanical 

ŒAD - mechanical 

Data Processing 

ŒND - mechanical 

Physical Technology 

Sinu lator-radar 

Aerotechnics 

Systerris Technology 

Data Processing 

Systems Technology 

Systems Technology 

CONTRIBUTION 

2 146 250 $ 

533 000 $ 

240 000 $ 

10 568 414 $ 

1 219 500 $ 

914 750 $ 

2 333 421 $ 

579 901 $ 

2 823 585 $ 

752 151 $ 

1 200 294 $ 

8 615 795 $ 

743 930 $ 

524 264 $ 

527 671 $ 

499 465 $ 

Even the Conseil des College is wondering about this phen-
omenum: " . .wha t will be the e f f ec t in the short, the medium and 
the long term of sums obtained by the CEGEPs from, the federal 
government's budget for the enhancement of occupational qual i f i -
cations? To what extent will the federal government, g iven this 
funding as well as the federal allocations for the training of 
adults, impose its own pr ior i t ies on the development of the 
teaching profession in Quebec?" 

Conseil des Col leges, December 8, 1983:4 
(our translation) 
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Subtle pressure 

2.4 Does the Quebec Government Want Unquestioning Adoration 
of the Nlachines? 

How does the government intend to introduce the new tech-
nology into the schools? Minister Paquette has given a partial 
response to the question: "There is a certain amount of 
pressure involved, but at bottom, the pressure comes from the 
whole of society ... It is not we who are going to say you are 
now going to adopt computer science, and starting September, 
1983, you will teach it in the schools. Not at all. The 
tools will be there, and i f , at the beginning, the teachers 
are not interested in them the youngsters will go into the 
room where the micro-computers are and they will start working 
with them." ^ 

The minister's hope is also based on the multiplication 
of "experiences which lead to the learning of this new sci-
ence. "^ The proliferation of computer clubs, the creation 
of associations of teachers interested in pedagogical applica-
tions of computer science, the many conferences and courses in 
basic computer science, not to mention the OctoPuce exper i -
ment, are all indications of a strong demand on the part of 
teachers, as well as of the pressure they are fee l ing. In many 
CECEPs the administration has set up a research and develop-
ment center for teaching via computer (Centre de recherche et 
d'animation en enseignement par ordinateur, CRAPO) . These lo-
cal centers are connected with a provincial CRAPO center 
which keeps track of computer research projects. 

This pressure—well orchestrated by the government and 
uncritically reinforced by the media—prompts teachers to 
train themselves in the field out of fear that their current 
job skills will become obsolete. 

With teachers so recently sujected to downgrading of 
diplomas and lowering of salaries, insecurity am.ong teachers 
is high and leads them to invest hundreds of hours learning 
new skills, so as not to be left behind by "progress . " 

1. La i-resse Hus, Nay 14, 1983, p 4 (our transJanon) 
2. La. revohiticn inficxTratique: Subir ou chdisir, 

November, 1983, p 17 (our translation) 

£j(cuse me-. Oo voo ^ooijj 
ujVxx̂  s Çor \v>nc>i cA tW 

tVie. rint-up's noVÇortV\*, caÇeAe.ria. 
It's for +Vi« otoj proVeiiionol <AtVt\o9-

Oy vovitttKc <a nomb̂ r"̂ . 
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3- WILL THE SCHOOL BE TRANSFORMED? 

3.1 Learning and the Micro-computer 

When one tries to determine the real impact of the intro-
duction of micro-computer science into the field of teaching 
one confronts a problem right at the start : the Ministry of 
Education provides no guidelines as to the way in which the 
computers are to be used. S .G .M .eI strategy tends rather 
toward the support of local initiatives in terms of the deve l -
opment of computer assisted teaching; thus the field seems an-
archic and it is dif f icult to determine the real implications 
of the MEQ position. Although the government does not yet seem 
to have made a choice as to which type of pedagogical approach 
is pre ferable , we already know that several types of computer 
assisted teaching exist , and that each of them has a d i f f e r -
ent pedagogical impact. 

Are There Good Ways and Bad Ways 
Of Using the Technology 

"Computers are one medium among many—the spoken word, the 
written language, audio-visual materials—which can be used 
for educational purposes. But computers are a medium of for-
midable power and of a special character, given that they can 
process as well as store knowledge, and it is time that we re-
membered that no medium or tool is "innocent" or neutral: a 
medium is created in order to meet certain objectives and its 
worth can be judged only in terms of the ends it serves or 
means to serve. 

With this in mind, let us look at the uses to which 
teachers and administrators can put this tool. 

1. Sectsur général des moyens d'enseignement "Jrour une 
politique d'utilisation pédagogique de Ibrdinateur." 
April, 1982 

2. tienri Bernard, Revue ProEpective, Feb., April, Oct., 
1983, p 29 (our translation ) 

A HISTORY OF MICROELECTRONICS 

In only 23 years, the electronics industry has moved from glass tubes to whole 
computers on a chip not much b igger than a button 

THE E\«JJUnCN OF ELBCIBCNICS Al® OCMPCJUR SCIENŒ 

LLECITiŒICS 

Vacuum tube 
(1900 - 1906 Kkrconi) 

Transi stor 
(1947 L e l l ) 

Integrated Circui t 
(1959 Ba i rch i ld ) 

Mi cro-processor 
(1971 I n t e l ) 

ŒîvjHJIERS 

Large Tube Corrputer 
(1944 lEM) 

Transi s l o r i zed 
Corrputer 

Mini -corrputer 

v 
Micro-corrputer 

The most influential educational applications of technology were the 
educational radio of 1925 to I960, the educational television of the 60s, 
the computer assisted teaching of the 70s and data communications in the 
80s. 
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A TYPOLOGY OF COMPUTER ASSISTED TEACHING 

A ) The Computer as Companion 
With this approach the machine plays a highly active role 

as a tool and a companion for the student. The machine creates 
a world for experimentation, and it is through exploration of 
this world that the student acquires knowledge. This approach, 
popularized by Seymour Papert, uses language environments such 
as Logo or Small Talk. 

This method is mostly used in elementary schools, since 
at this stage in the development of the method college level 
educational objectives are beyond its capabilities. 
B) The Computer as Laboratory Tool 

Here the computer is acts as a tool for experiment con-
trol and allows experimentation which would otherwise be im-
possible. The computer is used for psychology experiments in 
particular. 
C ) The Computer as Research Tool 

The computer is used by the student outside class hours 
—the machine provides access to electronic l ibraries and to 
data banks of all sorts, and it can also be used for calcula-
tion, classification and arrangement of data. 
D) The Computer as Simulator 

The computer is used for disciplines such as physics or 
biology to simulate experiments involving far too many para-
meters to be e f fected in practice. The student can choose the 
values of the parameters and thus see very quickly the conse-
quences of his choices: "model errors do not inter fere with 
the logic of the approach," and knowledge and methodology are 
integrated. One of the main advantages of simulation is the 
ability to obtain a comprehensive, synthetic view of the 
data. 
E)The Computer as File Keeper 

This is probably the machine's most limited function, 
since here the student has no direct contact with the 
com.puter. The teacher uses the machine as a word processor, 
as an electronic file for storage of documents or lists of 
examination questions.^ 
F) The Computer as Course Manager 

With this approach the computer presents "object ive" 
tests or exams and compiles the results to produce "class pro -
f i les" which the teacher then uses to guide his or her teach-
ing . The Speedy program used in Japan is an example of this 
type of approach; the computer ranks the students in terms of 
their results.^ In less than one minute forty students are 
classified and graded and the teacher can thus know in advance 
what he or she must review or deal with in greater detail in 
his or her next class. Thus it is the program, and not the 
teacher, which determines what shall be diagnosed as a d i f f i -
culty ana what pedagogical rueasures are required. Besides 
downgrading the job of the teacher, this approach raises a 
number of questions. 

"While attempting to eliminate subjective factors in test 
correction, is there not a risk that the quality of the tests 
will degenerate if they are adapted to the mode of correction 
rather than to pedagogical objectives? ... 0iat are we to 
think of an education based solely on memory rather than on 
the development of critical skills, careful analysis and the 
ability to write?'^ 
G) The Computer as Teacher 
With this approach the machine takes over a large part of the 
teacher's functions. The objectives of the course, the con-
tent, the exercises and the pedagogical approach are all in-
tegral parts of the program, and the teacher simply 

1. Leclerc, Y. Lffaime Ihfca-matise, La Presse, 1983 
2. Le Monde, LEducaticn, Decenber, 1983, p 26 
3. Le Mcnde, I/Bducaticn, December, 1983. p 26 (our trans-

lation) 
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INSTALLATION OF TECHNOLOGICAL INOVATIONS IN THE CEGEPS 
THE CURRENT STATE OF AFFAIRS 

REPORT OF FNEEQ MEETING, FEBRUARY 17. 1984 

bThe new technology is gradually being introduced into 
the CECEPs, although the way in which this is happening d i f -
f e rs from CEGEP to CEGEP. In some CEGEPs there is no o v e r -
all plan, whereas in others the administration has created a 
committee to work on the issue. 

1 - Local employers spend between $50,000 and $100,000 for 
the purchase of equipment. The total three-year budget 
for this purpose is $5 million. 

2 - Usually the science departments and the occupational 
skills departments are consulted. 

3- Some CEGEPs have set up computer centers , so that teach-
ers can use and experiment with the equipment. Pressure 
is exerted on teachers to make them feel that computers 
are a necessity . 

4- Most CEGEPs have set up committees to deal with the i s -
sue. In some CEGEPs teachers are members of these com-
mittees . 

5- In many colleges there is a data processing club for 
" f ans . " 

6- Once a computer science departm.ent has been set up, com-
plementary courses in data processing become more and 
more numerous. 

7- In some CECEPs (Va l l ey f i e ld , Chicoutirni) teachers have 
been rel ieved of their teaching duties so that they can 
devote their time to creating interest in data 
process ing, within the CEGEP, and to planning and 
leading extra-curr icular data processing act iv i t ies. 

8- Teachers who are victims of the new technology exert 
strong pressure on professional development committees 
to g ive priority to funding of computer science train-
ing . In the short term, some colleges are using the 
Performa program for initiation to computer technology. 

9- Very few unions have asked the College to submit their 
plans for the introduction of the new technology. 

10- V.'here special centers have been instal led, or are sched-
uled for installation, discussion among teachers on the 
new technology seems more developed than e lsewhere. 
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administrates programs designed by others to meet objectives 
arranged in hierarchical order . We are dealing here with 
nothing less than canned courses, a technique employed by 
large systems such as Plato and Control Data—ready-to-wear 
computer teaching. With this approach the role of the teacher 
is downgraded even fur ther : the teacher loses all control over 
object ives, content and learning approaches. As the Superior 
Council on Education points out, with this approach the 
teacher and the student "are dependent on the machine and the 
program designer"^. The Council also notes that this 
approach results in "a computer sub-culture in a 
technology consuming society. Some master and produce the 
technology and others submit and punch buttons." 

SOME EDUCATIONAL REPERCUSSIONS 

Does the intro-
duction of the 
micro-computer 
mean automation 
of the learning 
process 

There are a number of possible repercussions, depending 
on the use to which teachers put this tool. The arrival of the 
computer in the school will entail automation of learn-
ing processes, an indication of the industrial character 
of the changes in store for the school. 
"There is an undeniably industrializing quality to the intro-
duction of computers into the schools, hinting of automation 
of functions and the use of machines to replace the people now 
performing certain jobs. 

This automation itself implies a rationalization of ped-
agogical act iv i ty , which, according to the Superior Council on 
Education " . . l eads to systematization of education processes, 
standardization of learning stages, and undermining of 
interrelations between ideas through arrangement of content in 
terms of hierarchically arranged object ives. As long we 
conceive of education as the accumulation of knowledge which 
is perfectly "object ive" and capable of being rationalized, as 
a linear progression, then education is programmable." 

Hcllc 

Omigod '. V/hoA um I suppose^ . 
to soy?,.. (0 HI? U)V\t\\olft)Oo 

yoo come Viert oÇ'teoîf*) Oo ^ou \ivfc 
v l̂Vh your paTeo"Vs7... Oh ̂  if X 

only hcwi my vnicto - computer!. 

1. Suœrior Coundl on Education,Unfanmlique et la télé-
matique dans lensdgnemrait supérieur, April 1983, p 13 

2. Leclerc, Y. , Op. dt., p 159 
3. Superior Counffl on Education, Op. cit. p 20 
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What are the 
consequences of 
general use of 
computer tech-
nology, as far 
as the social 
development of 
the individucal 
is concerned? 

Are computers 
more human 
than teachers? 

the Superior Council adds, later on, "University education, 
in its entirety, is incompatible with such a pedagogical op-
tion." , 
"University education goes beyond the acquisition of d^rectly 
applicable knowledge; it's aim is to develop a capacity to 
think critically and to act in consequence..."^ 

The Superior Council's conclusions apply at the CEGEP 
level as well, since we cannot reduce education to an accumu-
lation of information, to the detriment of training whose aim 
is to make the student more capable of acting upon the society 
around him. We must remember that the computer is a tool 
which individualises learning, and that with general use of 
computer techniques there is a risk of degeneration of the so-
cial development of the individual—since it is not only the 
learning pace but the learning environment as weU which is 
individualixed. And even though we often say that computer 
technology and telecommunication improve communication, we 
must realize that the term communication does not really mean 
very much, as Benyahia states: 
"In fact there are two types of communication: functional 
communication, which is an activity directly related to work 
and which takes the form of instructions, directives, etc... 
which a teacher gives to his students; and existential commun-
ication, part of the human relationship established between 
teacher am student and consisting of conversation for its own 
sake about one thing or another. With the arrival of computer 
and data communications, the intensity of the existential com-
munication may weaken in favour of a growth of functional com-
munication—in other words, a strengthening of man/machine 
language and a weakening of natural language."'^ 

In our view, this individualization has a decisive im-
pact on the social development of the individual—while he 
or she supposedly becomes "more product ive . " Isolation is a 
poor way to develop critical thinking, and this will certainly 
please employers, who are constantly in search of a more dis-
ciplined, more docile labour force . 

If use of educational technology can produce di f ferent 
e f f ec ts , we can rightly question the tool i tsel f . 

Does the tool itself necessarily entail a particular 
type of logic? There are two ways of examining this ques-
tion: from the productivity angle and and in terms of the pro-
grams for computer assisted teaching, programs designed by ex -
perts who adhere to a well defined value system.. 

PRODUCTIVITY ORIENTED LEARNING AND THE COMPUTER 

The appearance of a productivity oriented model for 
teaching, based on the new industrial model is particularly 
evident in the behaviourist approach to educational software. 
There is an expression which is gradually becoming common in 
the schools: A computer is more human than a teacher! The 
machine will repeat endlessly without getting tired or impa-
tient. It never punishes the student and thus avoids "useless 
traumas" which only slow down the learning process. Vvithin the 
man/machine relationship the computer creates a micro-world 
unlike the real world. But the social reaHty of the indiv i -
dual is not limited to a series of positive reinforcements; 
negative reactions are a real part of every person's l i f e . 
The social environment is not as aseptic as the machine env i -
ronment, and it is certainly desirable that it never become 
so. 

Superior Council on Education, Op. cit, p (our trans-
lation) , , . 
Benyahia, H. Educatkn et innovali^ techoJogiques; per-
fcmance pédagogique et rentabiSte eccoonique. Ed. Ren-
ouf, 1983, p 11 Tour translation) 
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Affective devel-
opment of the 
student is 
neglected 

Does the comput-
er lead to cre-
ativity or con-
formity ? 

Cultural imperial-
ism is accentuated 

Is computer 
assisted teaching 
superior to 
traditional 
teaching 
methods? 

Studies of the impact of classroom computer use on the 
students' a f fect ive development are rare . Most studies of 
educational applications of computer science deal with 
performance and with cognitive approaches. As Bordeleau 
points out. the affective element is desdt with only 
incidentally. 1 

Another aspect of the e f fec t on learning has to do with 
the adaptation of the intellect to the machine's method of 
" th inking. " When a problem is to be dealt with with the help 
of a computer, it must be posed in a way which is logically 
and formally acceptable to the machine. What must be dealt 
with then is no longer the orginal problem, much less the 
reason why the question was posed in the f irst place, but how 
to go about reducing the question to machine comprehensible 
language. If the individual wants the machine to do his 
b idding, he must become immersed in the languages required by 
the machine and thus train his mind to think to the letter in 
machine logic, since any deviation will be interpreted by the 
machine as an inacceptable error—and the machine itself never 
makes e r rors . The machine plays the role of master, of 
authority, and if one wants to speak to the authority, one 
must speak HIS language. 

By imposing a particular way of thinking, that is, a cul-
ture, machine use can lead to the creation of an IBM culture, 
since IBM is the principal agent concerned in decisions as to 
the intellectual processes required in order to operate the 
computer. 

All this, without taking into account that computer tech-
nology allows an extraordinary transnational flow of informa-
tion, abolishing geopolitical barriers and imposing English as 
the hallov/ed language. This cultural imperialism becomes even 
more striking when one realizes, as Benyahia indicates, 
"... that today 70% of the world's dxxta banks, banks which 
hold 85% of the world's scientific and technical information, 
are in the United States. This country thus becomes the 
keeper of the world's 'collective memory', and the resulting 
hegemony poses a serious question of national sovereignty for 
countries such as Canada which must ask for the 
information. 

ONE AMONG MANY APPROACHES TO TEACHING 

Despite aU the virtues attributed to the machine, its 
superiority over traditional teaching techniques has not yet 
been demonstrated. "^e far as academic achievements are 
concerned, affirmations that mediation and individualization 
of the teaching process can considerably improvement academic 
performance seem exaggerated: when teaching effectiveness is 
defined _ in temis of traditional educational objectives 
evaluative studies most often conclude that there is not much 
difference between the academic results achieved by a student 
taught in a classroom by a teacher and the same student taught 
by the same teacher using a television or a computer terminal. 
In general, both types of teaching are just as effective; in 
other words, recourse to educational media is far from 
producing the anticipated high levels of teaching 
effectiveness. 

In addition, if current trends in the United States are 
to be trusted, at the CECEP level the computer will be used 
for peripheral teaching tasks, since computer assisted teach-
ing has been considered a f a i l u r e . ^ 

Lastly, we must state that no technology, no matter how 
complex, can by itself serve as means to a comprehensive, in -
tegrated education, even if its usefulness for limited tasks 
can be demonstrated. 

1 • LCirdeleau, 1'., et ses effete sur 
le plan affectif, les Défis du changement. Colloque de 
IfU'raversite fvkrCill, Decerrber 1983, p 6 

2. Lenyahia, Cp. dt, p 24 (our translation) 
3. Benyaliia, C^. dt, pp 8-9 (our translation) 
4. Tlie Superior C-ounaTor Education, Op. dt, p 18 21 



Are we moving 
towards standard-
ization of 
course content? 

Will we have to 
compromise our 
pedagogy to meet 
the demands of 
technology? 

3.2 TEACHWARE 

Teachware re f e rs to all of the programs required for the 
d i f f e rent phases of computer assisted teaching systems in any 
particular f ield of knowledge. Teachware is indispensable 
for the creation of learning situations which allow the 
student to interact with the machine. 

In Quebec, at the present time, there is a scarcity of 
educational software, and the software available is more often 
than not of poor quality. 

The development of quality teachware by teams of p ro f e s -
sionals is still a costly process . To cover costs companies 
must sell the software in quanti ty , and hence the danger that 
teaching procedures , as well as course contents, will become 
even more standardized than they are now. 

It is noteworthy that as far as the designing of teach-
ware is concerned, the government has clearly opted in favour 
of contracting private companies, although there is no reason 
why the resources of the school system can not be used and the 
number of teachers on availability thus reduced. The Minis-
try of Education has abandoned its responsibiUty to these 
teachers so that private enterpr ise can prosper . 

One of the problems posed by educational software is the 
question of lock-out. At the moment it is relatively easy to 
make pirate copies of programs. Some companies have , as a r e -
sult opted for software engraved in micro-chips mounted on im-
printed circuits and thus incorporated into the computer. 

The e f f e c t of this policy will be that companies will be 
forced to make access to their programming more d i f f i cu l t , and 
as a result teachers will be less able to modify program con-
tents . V̂ e all know that any course, no matter how well p r e -
pared , requires adjustment to the particular group of 

I . Uuebec Science, May iV6:5 

THE SOFTWARE MARKET 

The microelectronics war has begun to take a new turn in the United States. 
What is at issue in this war is not just the computers themselves—the hard-
ware—but the software as well, that is the instructions which tell the machine 
what to do. 

The stakes are h igh . The president of Softsndth of California stated that he 
can sell software like soap, with retail outlets in shopping centers and college 
bookstores (Business Week, May 1983). 

More than 3000 firms share the software market for total sales of $10 billion 
dollars this year ; sales over the three preceeding years totaled $2.6 bi l l ion. 
Sales are expected to increase at a rate of 30% per year for total annual sales 
of $30 billion in 1988. There will be only a few software firms left by 1990. 
During the coming years we can expect sharp competition which will result in a 
reorganization of the whole com.puter technology indust ry . Is this industry to 
prove as promising as an oil well? (Business Week, February , 1984) 

Software companies operate independently of the firms which make hardware, and 
with the growing demand companies are specializing in software for specif ic 
f i e lds . 

"Vyithout suitable basic so f tware, a micro-computer d i es , " says Eugene Helms, 
v ice-pres ident of Texas Instruments. Many manufacturers o f f e r "cassette courses" 
for home computers. Texas Instruments has sold two hundred thousand Speak and 
SpeU programs. This is but one example of this new phenomenum, the develop-
ment of a private market for educational materials. 

There is an annual market for 450 million pieces of software in Canada, and 60 
million pieces in Quebec. However , Revue Commerce (November 1983, p 28) deems 
these f igures an underestimation of the true market. 
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Students who are taking the course. The important question is 
whether we will have to adapt our pedagogy to the demands of 
technology and private enterpr ise . 

Since teachers will have di f f iculty gaining access to the 
software program, the whole system of values and principles 
underlying the software's learning program will be imposed on 
the user . 

In addition, in the separation between those who design 
software and those who use i t , can we bel ieve that there will 
be equal numbers of women in both groups? If this projected 
dichotomy becomes a rea l i ty , it is not unreasonable to think 
that the separation between designers and users will also be a 
separation between men and women. And , g iven that most of the 
software designers will be men, what kinds of conceptions of 
the situation of women are we to expect in our academic so f t -
ware? Some might say that men are not that hostile to women's 
demands relative to the role of the school, but experience in -
dicates that when practice is divorced from theory the theory 
degenerates . 

3.3 IMPACT ON TEACHER'S WORKING CONDITIONS 

In this section we will try to examine possible impact 
of microelectronics on work load, job security and pro fess ion-
al aevelopment are concerned. 

TOWARDS A REDEFINITION OF WORK LOAD 

Are administra-
tive duties to b e -
come more and more 
numerous? 

We will look at two of the d i f f e rent teaching functions 
tlie computer can per form: the computer as file keeper and the 
computer as teacher 

A Tool for Course Management 

In Japan^ and the United S t a t e s ^ teachers now use the 
computer as a tool for COURSE MANAGEMENT. It is used more 
for marginal teaching tasks than for the actual giving of 
courses—for v^ord process ing, electronic correspondence and 
Library catalogues. 

Thus a teacher for the Thousand Islands area uses a 
micro-computer to correct chemistry laboratory work. Once the 
computer has been programmed he records the students' data and 
presses "Re turn . " The computer then prints comments confirming 
the students' results or suggest ing improvements. In the past, 
says René E e a u c h a m p ^ this same teacher would devote up to 
two hours of his or her time per student to correct such work. 
Now the job is done in several minutes. If the use of new 
techniques changes the amount of time which must be devoted to 
correcting student work and to course preparation, it is high-
ly possible that the government will take advantage of the 
situation to alter the weighting factor and, in the final an-
alysis , the teacher/student ratio. 

In putting an administrative tool in the hands of teach-
ers , it is not out of the question that a significant part 
of a teacher's work load will be taken up by more and more nu -
merous, more and more refined "administrative duties," i n -
volv ing methods of student evaluation ( g roup means, histo-
grams, e t c . ) , among other things. Given microelectronic po-
tential, it is foreseeable that the administrative duties will 
eventually involve processed rather than raw data. 

Computer Assisted Teaching 

In the 70s, the Niinistry of Education endowed itself with 

1. Le Mundfi de ïEfîucatk», japan:"Les ïrltes de Itordln-
ateur en classes," Eecen±ier, 1983, k-' 24-26 

2. Ihe Superior Council on Education, Çp. cit. p 18-19 
3. nirco-infDrnatique a l'école, Vîe pédagogique, Janu-

ary 28, 1984, p 15 
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Will teachers 
be replaced by 
machines? 

a laboratory for experimentation with computer assisted teach-
ing . Quebec experimentation in this field was considered a 
relative fai lure, at that time, given the impossibility of o f -
fering computer assisted teaching throughout the Quebec school 
system. It is perhaps possible today for the personal home 
computer to monopolize education, replacing both teachers and 
schools. Vvith a personal computer in conjunction with in-
dividualized instruction each student works at his own pace in 
his chosen f ie ld, and hence the traditional structure of 
classes and programs may be called into question. 

No m»atter how the computer is used in the school, can we 
really claim that in the long term it will never replace the 
teacher? Given the teaching tasks most often assigned to the 
computer, we can probably say that this will not happen. But, 
as Yves Leclerc explains, "In reality the computer will 
never completely replace the teacher in all of his or her 
functions, but it can allow a single teacher to accomplish 
work now carried out by several teachers... and this will mean 
loss of jobs. And since parents and administrators complain 
that the schools are costly, it is not impossible that they •i-y, 
will be open to this type of argument. 

Whether arguments are based on one hypothesis or another, 
one thing seems certain in all this speculation about the im-
pact of the new technology on the teacher's role: The use of 
computers for teaching purposes and the recourse to systems 
analysis will mean complexification of the educative a act. 

The teacher will no longer be the only agent involved in the 
teaching process, since in order to accelerate the process the 
government calls on software " exper ts , " systems engineers, e x -
perts in educational test ing, specialists in data processing 

" 1 

JOB SECURITY 

Widespread use of computer technology throughout society 
causes considerable upheaval in secondary industry (automation 
of assembly Unes) and o f f i ces . 

The school, a place where information is dealt with dai-
l y , will not escape. Course contents, the progams themselves, 
the return to institutes of technology—this time linked up 
with advance technology—will all probably have an e f fect on 
job security. 

1. LecJerc, Up. oî^ p ibU, (our translation; 

TEXTBOOKS VERSUS TEACHWARE 

The use of software designed for computer assisted instruction will entail 
greater control over teachers' work than the control exerted when traditional 
teaching with textbooks is the rule. Teachware is both a set of learning 
procedures and a pedagogical approach based on a particular educational theory . 

Thus the whole approach to education will be predetermined in conformity with 
an educational technology which standardizes both course content and learning 
procedures. The academic textbook, on the other hand, even when published by a 
private company, leaves teachers more latitude to adopt a pedagogical approach 
which they themselves, or other teachers, have developed or are developing. 
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A SHIFTING CLIENTELE 

Wm the dis-
api>earance of 
certain jobs in 
industry mean 
the disap-
pearance of 
particular 
programs? 

In the short term, the introduction of the new 420 com-
puter science program and the increase in complimentary 
courses in data processing will siphon students from the 
social sciences and humanities into advance technology 
sectors. In the process , the ar ts , the humanities, 
philosopy and the social sciences are d iscredi ted, downgraded 
in the eyes of both students and government. 

PROGRAMS WILL BE TRANSFORMED, OTHERS WILL DISAPPEAR 

In the medium-term the new technology will a f f ec t the 
demand for teachers in certain discipl ines. The radical 
changes in certain occupations and the disappearance of others 
wiU have a direct effect on the viability of certain 
occupational programs. In the field of health, for example, 
the whole course of a patient's treatment, from the ve ry f i rst 
symptoms up to r e cove r y , will be computer control led. In 
combination with the system of programs for rationalization of 
nursing care ( P R N ) , such technoj^^y will have a direct e f f ec t 
on the training of nurses ( f ewer skills may be r equ i r ed ) . In 
addition, new technology applications will mean loss of jobs 
for 90% of the laboratory technicians and dietetic s ta f f . 
Machines will carry out almost all of the work currently done 
by technicians. ! 

In certain so-called niasculine domaines, technical eng in-
eer ing , for example, the tool maker will be replaced by 
numerically controlled machine tools which can fashion metal 
parts all on their own. 

In just a few years the number of teachers on availabil-
ity will increase. 1 here are three reasons for expecting this 
increase. 
1 - Transformation, or partial or total shutdown, of a 

department, due to the introduction of the new technology 
in the occupational field the department serves 

4 
1. Lorenzi , J .H . et a l . , ^Mémoires volées, 1979, pp 51^2 

-C 
I hopt +ht >̂Vieet 

chan '̂.nu rotaôV hasn't been 
Vay ^et. The rob<5t iV̂ df̂ s supposctl 
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it out o? ûricr. 
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WiU school 
remain the place 
to get an educa-
tion? 

Will the role 
of the teacher 
degenerate? 

2- An increase in student/teacher ratio, if the computer as 
course manager option is chosen 

3- At the ve ry least, displacement of new teachers now in com-
puter science departments, when teachers on availability 
who are retari ing in computer science return to their 
posts . 

THE BREAK-UP OF THE SCHOOL? 

What will happen in the long run? Are we to envisage com-
puter science trained teachers working from their homes via 
via a telecommuncations terminal such as Telidon?^ 

As a general rule , guiding principles for the organiza-
tion of " te leteaching" are division of labour and extensive 
use of media. This is an industrial approach to teaching, with 
the accent on division into teams: planning, des ign, deve lop-
ment, production and distr ibution. In terms of student/ tea-
cher contact, the teacher will take on new roles—as tutor, 
correcter, educational consultant. Communication will take 
place via correspondence or audio cassettes, and these will 
eventually be replaced by viewdata. 

Within the next ten years we will be able to link up with 
data banks which will prov ide information on a variety of sub-
jects . Vvithin three or four years , 150,000 intercommunicating 
terminals will be available in Quebec. A s t rugg le between t i -
tans has begun: the cable companies and Bell Telephone are 
competing for control of this vast potential market, of which 
the educational market is only one part .^ 

According to DGEC^, teleteaching could provide a 
means for reducing increases in the costs of regular teach-
ing. Teleteaching could be developed as an alternative to 
instruction within an institution. Both formal and informal 
education would be af fected and school education become mar-
ginal or simply cease to ex ist . We would have not only the 
cottage industry but the cottage school, and DCEC's intention 
here is not to create new jobs but to make job status in this 
sector insecure. 

But in the short term, data communications means that the 
school must compete with a private market in education. 

1. Report of the CânâdA Sdence Couhdl, f̂er<̂ h 1982 
2. Commission Jean, 1982, p 391 
3. Direction generate de Itenseignerrient coUegial, Ltensâ-

gnemait a distance, October 1982 

A FINE EXAMPLE OF REMOTE CONTROLLED EDUCATION 

The Te le-Univers i ty experiment clearly shows the whole process of the indus-
trialization of teaching and the ensuing degeneration of the teachers' ro le . 

At Te le-Univers i ty course design is entrusted to a sub-contracted team of 
des igners ; the teachers who dispense these canned courses have no control 
whatsoever over course content. They are only intermediaries, and this is 
re f lected in their salaries—they are paid according to the number of students 
reg istered for the course—and in the lack of job secur i ty . In certain 
discipl ines, French language for example, even the correction of student work is 
handled by a team of correction specialists. 
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Is the educa-
tional system to 
fall into the 
hands of p r i -
vate enterprise? 

"Manufacturers of computers and so f tware have already begun to 
sell 'cassette courses ' f o r home computers , and they display 
more enthusiasm fo r this enterpr i se than fo r the preparat ion 
of educational so f tware f o r schools. 

What has happened in France is s igni f icant in this r e -
spec t : with the pro l i ferat ion of educational toys—such as the 
two hundred thousand "Speak and Spel l " programs sold by Te 
Texas Instruments on the French market over the last two 
years—wi th the marketing of educational cassettes by the pub -
lishing house of Nathan and Thomson, the school is faced with 
the development of a pr ivate market f o r educational mater-
ials . The danger is that teaching methods and course con-
tent will sooner or later be imposed on the schools by an i n -
dustry anxious for outlets for its products.2 And the 
whole process will rece ive government blessing ! 

Quebec industry has begun to use the Plato computer 
teaching system. Air Canada, Hydro -Quebec and General Motors 
use it to train personne l , in preparat ion f o r automation and 
robot izat ion. Each student takes the course on a terminal 
which is l inked to a la rge computer at Control Data; Control 
Data produces both the computer system and all of the s o f t -
ware . The computer p rov ides the course material, which is 
presented gradual ly according to the student 's p r o g r e s s . S tu-
dents are evaluated via per iodic t es ts . 

Oo I ge^ a 
surpri«ac 'VWiS its Da-ddy's 

^ turn\ . . . 

SPECIAL 
+HiS WEEK 

twE 
pvjRCHf\5e 

oç OWE SifoWPiC 

IS EDUCATION TO TURN INTO CRASS CONSUMPTION? 

In Quebec, the process has really only just b e gun . A l -
though the government—in the bel ief that the government 's 
will alone is suf f i c ient for transformation of rea l i ty—has 
announced its program for the application of computer techno-
logy in the educational system, the technological direction 
implied leads us to be l ieve that the Ministry of Education 

1. LèdêK:, Y. to. d t . , p 160 
2. Le Kioode, LEducation, April 1983, pp 51-54 
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is neither initiator nor controller of the whole of the 
operat ion. Are we not right to be concerned about teaching 
in Quebec falling into the hands of private industry? And 
that pr ivate industry is deeply involved is evident in the 
contracts for software manufacture accorded to pr ivate 
companies, in the educational toys produced and distributed by 
private companies and in the v e ry strong pressure , both in 
Quebec and elsewhere, to have users pay for educational 
se rv i ces . 

The development of a parallel private market for educa-
tion and the too strictly economic approach to education 
(cost/benefit analysis) denies the legitimacy of the school as 
an institution for training and education. And the status 
of the teacher is debased. 

This whole transformation of education into a consumer 
product will mean degeneration of the teaching act ; teachers 
will become intermediaries and students consumers. 

PROFESSIONAL DEVELOPMENT 

The required 
professional 
training often 
means a complete 
reorientation 

The introduction of the new technology into the f ield of 
teaching is the result of the Quebec government's political 
will. Social pressure on teachers to become skilled in this 
f ie ld is v e ry great . 

Is it so urgent that we invest all our energy in the 
field of computer technology when experts say that within a 
few years micro-computers v/ill be as easy to use as 
telephones?^ 

We must make a distinction between professional 
development and recyc l ing , that is , between further training 
in one's f ield and training in an entirely new f i e ld . In 
fact, in certain occupations the changes due to technological 
progress are of such scope that the teacher must literally 
retrain for a new profession; it is not merely a question of 
taking one or two re f resher courses to remain up to date. At 
the moment, the government and the CECEPs are allowing 
pressure to be put on CECEF professional development budgets , 
but priority should be g iven to allocation of funds to other 
forms of professional development than training in computer 
technology. 

This pressure on local professional development budgets 
is even stronger in regional CEGEPS, where the cost of 
transportation to large centers is a fac tor . 

In addit ion, based on American experience in this area, 
we must determine the f ie lds of work and the disciplines for 
which microelectronics are more or less applicable, so as to 
avoid extended and useless training in certain f ie lds . 

On the whole, the introduction of the new technology into 
the schools must be seen in relation to the government's s t ra-
tegy of attacking and debasing the status of teachers by 
- decreases in salary 
- increases in work load 
- the announcement, during a négociation per iod, of the intro-

duction of micro-computers into the schools ($157 rrilhon) 
- encouragment of professional development outside working 

hours 
- personal purchase of equipment for training in data 

processing 
- pressure on teachers to buy their own personal 

micro-computer, due to a lack of equipment within the system 

1. Vvteizenbaum, Le Nouvel Observateur, Decen±)er 1983 
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Will the new 
technology cre-
ate new job open-
ings? 

Certain skilled 
jobs will dis-
appear 

From now on we 
will have to con-
cern ourselves 
with the health 
and safety of the 
students 

3.4 Impact on Students 

THE WINNING TICKET? 

The e f fec t on students must be part of any discussion 
about the introduction of computer science technology into the 
schools 

The tendency, among both students and administrators, is 
to set a high value upon education limited to intense occupa-
tional training in a particular f ie ld. The introduction of a 
certif icate of collégial study (GEO) bears testimony to this 
utilitarian mentality. 

Despite strong pressure on students to train in the new 
technology, the future holds few new jobs in areas where the 
new technology has been applied. Recent studies carried out 
by American universities indicate that of the twenty occupa-
tions expected to produce the most jobs in the next ten years, 
not one has any connection with advance technology: the occu-
pations listed include secretary , nursing assistant, janitor, 
salesman or saleslady, messenger, cashier, truck dr iver and 
waiter or waitress. Two thirds of these jobs pretty much r e -
quire unskilled labour. 

By the same token, jobs which require skilled labour to-
day will disappear with the introduction of the computer. 
This is the case, for example, for mechanical draughtsmen. 
Between now and 1990, jobs in advance technology sectors will 
account for only 7 to 8% of all jobs. And among the jobs in 
these sectors many already require less skilled labour than 
previously; tasks are routine, the pay is low and there is 
little job security. 

In the United States in 1952, 20% of those who completed 
college studies found employment which did not require college 
level education. In Quebec in 1980-81, 40.8% of those who 
completed a CEGEP occupational training program found jobs un-
related in any permanent way to their training. These students 
perform allied tasks. It is particularly the students who 
complete their training in the so called feminine occupations 
who end up working at jobs unrelated in any permanent way to 
the occupation for which they were trained; percentages are 
lower among those who train for the so called masculine occu-
pations. 

HEALTH AND SAFETY 

Teachers are concerned with two other aspects of the use 
of microelectronics for pedagogical purposes. General use of 
this technology for all courses means dealing with the issue 
of student health and sa fe ty . New demands will be made on the 
student, demands of several types, as Eric Verdier indicates: 
- large amounts of time spent in front of screens causes a 

nervous fatigue which can he quite severe; the flicker phen-
omenum, related to the color of the letters printed on the 
screen, demands efforts at perception, 

- mental load is increased due to the necessity to use two 
languages, a natural language and a coded one 

Visual, vertebral and cerebral problems can result. Visual 
problems develop as a result of eye distance from the screen 
(the musculature of the eye works to provide accommodation and 
convergence), the density of the messages (as many as 3000 
characters can appear on the screen at once) and the complex-
ity of texts interspersed with codes whose meaning is not al-
ways well understood; an effort at identification is therefore 
involved, and this too increases the mental load. These prob-
lems, to which workers who already have eye problems are par-
ticulary subject (hence the necessity for preventive mea-
sures), can be aggravated by reflections on the screen which 
force workers into impossible postures and thus causes verte-
bral problems. 
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Will computer 
technology become 
a tool for con-
trolling our 
work? 

The human/computer interface also poses serious prob-
lems: for a computer the unit of time is the nano second, 
whereas for the human train it is one hundredth of a second. 
The human brain can, of course, receive 10^ bits per second, 
but it can only process 5p. The computer is infinitely supe-
rior in this respect. The result is overloading of the human 
brain, and the brain itself to eventually accelerates cere-
bral activity to a much greater degree than when a worker is 
under supervisory pressure. This uncontrolled acceleration 
sometimes leads to a reduction of the cognitive field, and 
then sudden incapacity to continue working. After four unin-
terrupted hours tn front of the screen, resistance to focusing 
lowers by more than 24%: four hours in front of the screen 
per day seems to be a maximum to be respected.^ 

Vve will have to be concerned about both the maximum num-
ber of hours per day a student spends in front of the screen 
H hour maximum) and the number of consecutive hours (2 hour 
maximum). We feel that the question is already an issue in 
disciplines where students do computer assisted designing, use 
word processors or work any other computers to assist their 
education. In the long term, we must think of orienting r e -
search so that machines can be designed to adapt to us and not 
vice versa . 

There is a second issue relative to student behaviour. 
What type of student do we want to produce via machine medi-
ated teaching? 

Before the new technology is introduced into the schools, 
it is imperative that we examine the educational objectives we 
are pursuing. We must examine whether the teaching method 
used encourages isolation of the student and the development 
of individualism, and in what ways computer assisted teaching 
does or does not favor such individualistic attitudes. 

3.5 Effects on Adndnistration and School Organisation 

For several years now the government of Quebec and the 
Fédération des CEGEPs have been trying to recover certain man-
agement rights entrusted to the department. Measures used in-
clude 
- g iv ing more power to the board of directors (Bil l 24-25) 
- g iv ing more teacher management power to the Director of aca-

demic services (Projet de règlement d'étude collégial) 
- firming up of the line of authority, via the departmental 

coordinator 
- settingup institutional policies for evaluation by local 

academic councils 
What role will microelectronics play within this more hi-

erarchial administrative framework? In the f i rst stages 
(1970) the computer was used to gradually automate financial 
serv ices, schedules, report cards and student f i les. In a sec-
ond phase (1985-1990) microelectronics may be used to fuse 
production and the managem.ent of educational services, via 
pre-programmed instructions for work p r o c e d u r e s . ^ 

A H INCREASE IN ADMINISTRATIVE CONTROL 

In the medium term teachers in all programs will have to 
incorporate the computer as a work tool. Via coupling of 
administration programs with programs for the use of the com-
puter as a work tool for teachers, the computer allows the in-
troduction of new management controls The computer will 
most certainly be used for exchange of information between 

1. Verdier, E., LB. bureautique, 
1983, pp 85-86 (our translation) 

2. Verdier, E., Op. cit. p 87 

TS. découverte /IvJaspero 
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administrators and teachers, that is for the transmission of 
information from the employer, the union and the individual, 
for requests and orders , for control of complex productions 
and simultaneous coordination of employer and s ta f f , college 
and private f irm, in the carry ing out of such productions. 

Like the bank manager who can obtain a prof i le of all 
bank operations, the director of the school "can also ask the 
micro-computer for a student's or a teacher's f i l e , even if 
the fi le is stored in a central computer"^ or another micro-
computer. Thus directors of academic services will be able 
to bypass their departmental coordinators and directly examine 
data on course plans (which in certain CEGEPs are stored on 
diskettes ) or communicate with the micro-computers in the 
reg istrar 's o f f ice to f ind out why students have abandoned or 
done wellin a course g iven by this or that teacher. Informa-
tion on teachers will be readily and v e r y rapidly available to 
employers. 

The computer will be used for rapid retr ieval of p ro -
cessed information, and teacher's work can thus be controlled 
and checked; rapid analyses of course plans will indicate 
whether they conform to adminstrative standards, for example, 
and it will be easy to keep track of teachers' professional 
activit ies and behaviour. Processed information g ives its 
user much m.ore power than does raw information recorded on 
paper . 

Like private enterpr ise , CEGEP administrations will seek 
to "protec t " their data banks from piracy and remote con-
trolled theft via a whole panoply of student and staff 
controls. 

1. Eeauchamp, P.. Op. cit, 1984, p 15 

At CEGEP de Trois-Rivières, the administration installed 
a closed circuit TV in the computer room» Computer sci-
ence teachers now give their courses under the complacent 
eyes of the security guard and their confreres using or 
waiting to use the photocopy machine installed in the 
security guard's control room. 
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CONCLUSION 

As we have seen, re-industrial ization is a world-wide phenomen-
on, part of a restructuring of the economy and a profound reorganiza-
tion of work. The reorganization is accompanied by a decrease in em-
ployment and a trend towards separation of the work force into h igh-
ly skilled professionals and unskilled workers . 

In this context , the changes taking place in the schools are a 
response f i rs t and foremost to economic imperatives ( the rev i ta l iza-
tion of industry and the adjustment of school programs to meet p r i -
vate enterprise 's manpower needs ) . Since jobs where less skill and 
training is required are becoming the rule in indust ry , and since the 
governments tend to impose training which will meet immediate man-
power needs, the level of the course programs o f f e red is degenera-
t ing . It is idealistic to think that the school will not be a f fected 
when jobs in the work world in general are undergoing radical t rans-
formation. 

Occupational training programs are being a f fec ted just as much 
as general programs. The new technology's impact on learning depends 
largely, on the type of computer assisted teaching chosen. However , 
we can still state that more or less in the long term we can expect 
automation of learning procedures and the reduction of the teaching 
act to a series of logically arranged hierarchical s teps. 

Although in the medium and the short term teachers will probably 
not be replaced by machines, the tasks a teacher will be expected to 
perform will be v e r y d i f f e rent from those he or she performs now. 
Job security will be a f fected as a result of changes in the disc i -
plines chosen by students and the transformation or disappearance of 
certain occupations. Given recent legislation and policies (PREC, 
institutional evaluat ion) , the computer makes increased control of 
students and teachers possible. 

Even though the motives behind the acceleration of technological 
changes are often scarcely commendable (militarism, reorganization of 
the capitalist system) , we must not become entrenched in an attitude 
of systematic rejection of the new technology. Although we have al-
ready amply demonstrated that the moves towards technological inova-
tion f i rs t and foremost serve the interests of advance technology in-
dustries and capital (government subsidies to advance technology in-
dustr ies , removal of controls on the economy, transformation of 
school programs to meet employers' manpower needs ) , and that the 
workers pay for these moves in many ways (decreases in expenditures 
for social serv ices , reductions in salaries and employment, degenera-
tion of job tasks, prol i feration of insecure jobs, e t c . ) we cannot 
pretend that the technology does not ex ist , since it is gradually 
creeping into our schools as well as the work wor ld. 

Vv'e know that in the field of medecine the technology has meant 
real p rog ress , and in other f ie lds it has meant the elimination of 
dangerous jobs (handling of toxic and radioactive substances, for e x -
ample). Vvhat we n.ust realize in all this is that the government 
makes use of these highly positive applications to get us to accept a 
re-industriaUzation whose primary aim is to satisfy demands for a 
reorganization of labour and higher product iv i ty . 

How, then are we to react ? Government choices are still yet to 
be made. V̂ e have time, and we must use it to thoroughly examine this 
issue which touches us deep ly . 

In this whole vast operation of making a show of ways for g e t -
ting out of the economic cr is is , the introduction of the technology 
into all sectors of economic activity constitutes, for the government 
and the employers, an occasion for developing new strategies to ob-
tain a more doci le, less costly labor f o r ce . We must absolutely draw 
the line in this whole process of re-industriaUzation ; it must not 
be done in a savage manner. The prof i ts generated by the increased 
productiv i ty must materialize as benef i ts for workers . 
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A social policy for creating a data processing society 
presupposes a clear program from both governments regarding a 
general law on technological changes, so that the r ights of 
both unionized and non-unionized workers can be protected. 

Such a law must not prevent action on the level of col-
lective agreements, in the form of model clauses. Vi/ithin this 
legal framework, both at the level of the company and the 
country , our f i rs t union demand as teachers should be for 
maintenance and improvement of employment leve l . 

The introduction of the new technology in the f ield of 
teaching raises the question of productiv i ty , and may possibly 
lead to new work load models. Teachers should consider the 
principle of an overall reduction of work time with no reduc-
tion in salary as a way of answering our f i rst demand. 

Our second demand has to do with professional deve lop-
ment. Although the federal government sees the necessity for 
educational leave , that i s , paid leave for the purpose of p ro -
fessional development, the Québec government's policy state-
ment on education for adults was strangely silent on this sub-
ject. The measures proposed by the governments are always 
individual solutions. Collective training programs must be 
o f f e red for workers who are victims of collective dismissal. 

Last ly , a series of related demands. Government and lo-
cal administration desires to introduce technological change 
in the schools and in other sectors of social life poses the 
problem of the speed at which the changes are to be introduced 
and of union/administration relations. At the moment, teach-
ers are consulted as individuals and/or as department mem-
bers . 

It is essential that we choose technological teaching ap-
plications which do not downgrade teaching and our jobs as 
teachers. Hence the department's responsibility for pedagog i -
cal control must be rea f f i rmed. This reaff irmation seems even 
more necessary since recent Ministry of Education policies 
tend to transfer responsibil ity from the department to the 
CEGEP and the Ministry—through the transformation of 
coordinator roles via the decree , through adoption of the 
Règlement des etudes collégiales and through revision of 
course content by Québec. 

These three main demands (protect ion of jobs, collective 
tra ining, control over the pace and especially the nature of 
the changes) provide a general direct ion. Union meetings can 
use them as a basis for discussion, so that we can develop a 
union position which re f lects the concerns of members. 

These workshop papers , a cooperative e f fo r t on the part 
of the two teaching federations (CEQ and C S N ) , are an attempt 
to def ine the issues with which we must all deal. 

Unless jobs and salaries are protected, it is hard to beleive that the deve lop-
ments in progress are being undertaken in the interests of workers . 
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TERMINOLOGY 

Computer 
A machine designed to receive binary 

coded information and to produce p r o -
cessed data through application of p r o -
cess procedures determined by a p r o -
gram 

The machine's approach to problem 
solving is algorithmic, involv ing a se -
quence of steps by which a series of 
choices are made based on the exclusion 
of a l ternat ives. 

Algorithm 
A set of operational rules which can 

describe the sequence of actions r e -
quired for performing a task 

The algorithm is based on the mathe-
matical binary system and boolean logic 
(an attempt to f ind a mathematical lan-
guage to describe human thought p ro -
cesses ) . The algorithmic approach means 
reducing reality to its quantifiable 
elements. 

Hardware 
The physical components of the com-

puter system, the apparatus and the 
circuits 

Software 
The set of coded instructions for 

carry ing out a group of data processing 
procedures . Software used in the f ield 
of education is usually teachware or a 
software package. 

Software Package 
A comprehensive and documented set 

of programs designed for distribution 
among many users with the same needs 

Computer Assisted Instruction 
Interact ive use of the computer as a 

teaching tool at the center of an educa-
tion relation between learner and teach-
e r . During computer assisted learning, 
the learner works with teachware. 

Simulation 
The computer can provide an abstract 

representation of the most d iverse p ro -
cesses, anything from the way in which 
the atom functions to the movements of 
the planets 

Data Communications 
This term re f e rs to all techniques 

and services which use both computer 
technology and telecommunications. 

Viewdata 
A technique which allows data from a 

data bank or a source document to appear 
on a television set or a specif ic t e r -
minal. The information transmitted can 
appear in the form of t ex t , f i gures or 
graphic i l lustrations. There are one-
way viewdata systems and interactive 
systems. Vvith an interactive viewdata 
system information can be sent back and 
fo r th ; an intell igent terminal is 
requi red . The Canadian interactive 
viewdata system is called Te l idon; 
however , a special decoder is required 
for use of this system, unlike other 
simple viewdata systems to which access 
is open. 
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PROPOSITIONS REGARDING THE NEW TECHNOLOGY IN EDUCATION 

1. THAT unions encourage all critical debate be fore and d u r -
ing the introduction of the new technology 
T H A T local unions organize act iv i t ies, including classroom 
act iv i t ies, to make people aware of the issues involved in 
br inging computer technology into the field of education 

CSN DECLARATION OF PRINCIPLE 
REGARDING TECHNOLOGICAL INOVATION 
— Whereas the CSN is proceeding towards a demand for a gen -

eral law on technological change, 
- Whereas we must move in the direction of social sharing of 

economic profits and other advantages created by the new 
technology. 
Whereas our priority in the present context of economic 
crisis is maintenance and improvement of employment level, 
b 

2. The CSN maintains that an overall reduction in work time 
is an essential measure to our objectives. As a resut the 
CSN is adopting a declaration of principle to this 
effect: 
THAT teachers study this declaration of principle in r e -
lation to their work load 

3. THAT in discussion of collective agreements (and decrees) 
and during preparations for the next set of négociations, 
we study the problems related to technological inovation 
and its impact on work load and professional development 
THAT we study the possibility of having a technological 
changes model clause applied in education 

4. THAT unions use the CSN docuirient "A nous le progrès" as a 
basis for discussion of the pertinence of a general law on 
technological inovation 

5. THAT unions demand that employers submit their plans for 
installation of the new technology (new budgets, recycling 
plans, place of installation of equipment, type of equip-
ment, policies on computer assisted instruction) 

6. RECOMMENDATIONS FOR THE SCHOOL 

6.1 THAT as far as teaching is concerned, the following offer 
a rough model for a union response to the employer's o f -
fensive : 
- Technological solutions are only marginal in the solv-

ing of educational problems. The computer can provide 
support in certain disciplines; however, we must see 
how the equipment, the environment and the human fac-
tors interact in the learning situation. 

- It is important to refuse the imposition of a single 
pedagogical model based on individuahxed teaching and 
course management via computer. We must continue to 
use teaching methods which have already been put to 
the test and to demand respect for differences in 
teaching methods. 

6.2 Given that a software's approach to teaching is much more 
systematic than that obtained when a textbook is used 
Given that much of the software is locked out 
Given that most software is written in such a way that it 
is practically impossible for someone who is not a p ro -
fessional in computer science to modify it 

THAT software be designed so that the teacher can adapt 
it to the needs of the students in each of his classes 
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6.3 THAT software content be completely free of sexism and 
racism 

6.4 - Given that software is becoming a very important in-
dustry 

- Given the danger of massive use of translated American 
software, much like what occurs with the federal gov -
ernment's imposition of a minimum of Canadian program-
ming on radio and TV 

THAT the government place controls on the private 
teachware market, to ensure that the culture context in 
Quebec is taken into account 

6.5 THAT unions discuss the role of private enterprise, as 
opposed to the teacher, in the designing, manufacture and 
distribution of teachware. 

Given that employer strategy g ives priority to retraining of 
teachers, we present the following set of proposals related 
professional development. 
- In order to prevent too large a portion of the professional 

development budget from being absorbed by the new technol-
ogy 

- In order to respect professional development programs in 
fields other than computer science 

7. THAT local professional development committees do not 
adopt a policy of granting priority to training related 
to the new technology, so as to favor access to a range 
of occupational as well as general types of training or 
education 

8. THAT it is important that CEGEPs use other sources of fi-
nancing (special budgets, supply . . . ) to support activ-
ities related to the implementation of the new technol-
ogy 

9. THAT the unions demand that retraining and updating of 
knowledge take place during work hours 

10. THAT professional development committees establish clear 
policies distinguishing between pvofess-ionoL develop-
ment (increasing one's knowlege in one's field, peda-
gogical training ),kcepi7ig' up to date, and Te-
eycling (in effect a complete change of field) 

11. THAT teachers have access to aU employer data banks 
where personal information about themselves is stored 

12. THAT without the agreement of the union the employer can-
not set up a data bank on any union activity or on the 
involvement of union members 

13. THAT students do not have to pay to get access to teach-
ware and data banks 

14. Given that use of micro-computers in the schools poses 
the question of health and safety of students and teach-
ers who work in front of the screen 
THAT the unions demand that teacher and students who 
work in front of the screens have schedules which respect 
the following norms: 
- a maximum of 4 hours in front of the screen per day 
- a maximum of 2 consecutive hours in front of the 
screen, followed by a 15 minute pause. 

15. THAT funds for maintenance of the equipment come from 
special budgets and not from operating budgets 
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