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FRANCE’S relationship with data processing has always been diffi-
cult.

Since the “plan calcul” leading to various failed attempts on the Euro-
pean level and ultimately to an agreement with the American Com-
pany HONEYWELL, a considerable number of attempts have so far 
been undertaken without much success to establish a real French ap-
proach to data processing.

But it was probably in 1976, with the publication of the “Vora Minc” 
report that the authorities really became aware for first time of the im-
portance which this new technology could assume in everyday life. 

Education has always constituted a major problem in an advanced so-
ciety. 

The acquisition and transmission of skills have for centuries been per-
petuated through similar methods. These methods were perhaps ade-
quate when education was the prerogative of a small social elite, but 
this is no longer the case with popular education which is today the 
rule. 

The simple listing of the subjects taught in secondary school shows 
that, with the necessary specialization of teachers the teacher-pupil ra-
tio forms a relationship which is increasingly deteriorating. 

In short, National Education – about one million employees in 
FRANCE, and one of the largest budgets of the State – is a monstrous 
devourer of money.
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Economists have all the more trouble tolerating this spending as it 
can’t be translated into terms of industrial productivity, rather we are 
dealing with very long term investments. 

It was thus fated that from the beginning of the computer, its role in 
Education should be envisaged. So it was, and since the sixties the ex-
perts foresaw in the short term a straightforward replacement of the 
teaching body by the machines. 

This vision was soon to prove unrealistic, for which we can feel re-
lieved. However technology advances rapidly and we have now the 
giant computer shrunk to the size of a television set and attempting to 
pose as man’s best friend.

At the same time, a demand has emerged, brought to light , in recent 
poll (I F O P 10 October 1979) devoted to modern languages. 

44 % of French people (and 48 % of the pupils’ parents) found the 
teaching of languages unadapted to their needs as against 18 % (and 
23 %) who found it well adapted. 8O % of the people asked consid-
ered English as the most important foreign language. 

One answer to this demand may prove to be the utilization of this new 
tool, which is today within everyone’s reach: Data Processing.
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I) A SHORT HISTORICAL BACKGROUND 

“The idea of using large electronic calculators for educational pur-
poses is a recent one. 

The experiments in this field are still limited in number but are rapidly
multiplying. 

Two types of research have permitted the development and the subse-
quent realization of the first Programs of computer-assisted instruc-
tion. 

In the first place, psycho-pedagogical research in the field of pro-
grammed instruction resulting in the presentation of courses and 
lessons which can be accepted by a machine.

On the other hand, research into programming of the computers allow-
ing the pupil to manage without too many difficulties the lesson 
recorded in the machine. And to engage with the machine in a dia-
logue sufficiently free and advanced so that instruction may truly take 
place, that is to say : questions, answers new information depending 
on the answer and a measure of the results of the learning”
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I1) PEDAGOGICAL ASPECT 

The use of computers in Education follows on from an evolution 
which is by now very long : the progressive introduction of machines 
in Education. 

We mention the certificates of teaching machines since 1809 but in 
fact, it was especially the experiments of SIDNEY L PRESSEY in the
U.S.A. which, around 1920 mark the starting point of the most con-
structive efforts in this field. 

PRESSEY, a psychologist at the State University of OHIO, con-
structed machines whose aim was to administer tests by series of mul-
tiple choice – questions on a band of paper to which the subject 
replied by pressing one of four possible keys. If the student replied 
correctly, he was presented with the following question. If it was not 
the case, the machine recorded a mistake and asked student to try 
again. 

The machine compact and simple could also be used for learning pur-
poses. Indeed, as PRESSEY wrote in a text published in 1926 : 

“The machine immediately tells the pupil when he has made a mis-
take, it conserves each question to which the subject has given a mis-
taken reply until he finds the right answer. The pupil must obtain the 
right answer to each question before going any farther. When he gives
the right answer, the machine immediately informs him of the fact…

In short, the machine opens interesting paths for an efficient teach-
ing”. Unfortunately, PRESSEY received very little encouragement at 
the time and was hardly followed.
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The experiments of SKINNER of the University of HARVARD 
(MASSACHUSETTS) in programmed teaching and teaching ma-
chines were to revive a movement of interest for modern teaching 
methods. His article of 1954 had considerable consequences. 

After this date, a large number of American companies started up ei-
ther the production of programmed teaching courses, or the construc-
tion of more or less complex teaching machines. 

All in all, the lack of standardization of the machines prevented the 
use of all the courses which were written, and many machines de-
prived of sufficient contents were abandoned. 

Nevertheless, a new pedagogical technique was born which subse-
quently was to undergo a brilliant development, while it has not yet 
given of its best and we may legitimately hope that the use of the com-
puter will contribute to words to its perfection. The programming 
teaching proposed to the student courses atomized into elementary 
fragments (items) most usually presented in the form of questions.

Instead of providing a reply from time to time as in traditional teach-
ing (in exercises, written or oral questioning, or exams) the pupil had 
to provide reply to every question, by means of which he could start 
the following question and so on till the program was exhausted, 
which, in all evidence considerably increased the activity of each stu-
dent. 

Another consequence : an elementary control being linked to each 
question/answer, it became possible to have a more detailed knowl-
edge of the ability of each pupil.
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Finally, since the signal for continuing was only received when the 
pupil had given an answer and received the approbation, the rhythm of
progression became individual. 

The work of SKINNER thus already contained by essential advan-
tages of the methods although the latter has been repined by later re-
search, in particular that of NORMAN CROWDER, President of US 
Industries. 

CROWDER’s method allowed the pupil to choose in a list of replies 
the one which seemed to him to answer the question (what we call 
multiple choice questions). 

The machine, still fairly rudimentary, worked on this reply, and de-
cided the order of the lesson by presenting a new choice of questions 
depending on the result obtained. 

It was subsequently at the University of SHEFFIELD in GREAT 
BRITAIN that research in perfecting the techniques of programmed 
teaching developed the most rapidly, thanks in particular to the work 
of Prof. K HARRY KAY and Prof. DAVIS. 

The aim of this research is principally to make as flexible as possible 
the techniques of programming lessons in order that they may adapt 
themselves with increasing efficiency to different minds, but it must 
be recognized that having recourse to an advanced technology to 
present these courses is an obstacle to flexibility of this method. 

These obstacles presented by the rudimentary aspect of the machines 
in use led, in the 50‘s, a certain number of researchers to think that 
electronic computers might become machines better adapted to the 
diffusion of programmed education.
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Indeed the computer can accept and evaluate replies constructed by 
the pupil, disposes of almost limitless possibilities of connections and 
can base these connections on a great variety of criteria. The machine 
can also record very accurately the performances of each pupil with 
respect to each element of the course and can assume charge of the an-
swering stations, or complexly equipped terminals, with for example 
typewriter, apparatus of visual presentation, tape recorder. The review 
“IBM Research Reports” of January 1966 tells us that the first experi-
ment in using the computer in education was probably that which 
Nancy ANDERSON and Gustave RATH conducted in 1958 at the 
IBM Research Center, using a computer to teach binary arithmetic. 

They mention, moreover, the experiments at about the same time of 
the University of ILLINOIS, the work of System Development Corpo-
ration, that of BOLT BERANCK and NEWMAN. We must also cite 
the research report established at IBM in 1962 by Prof. W. R. UTTAL
which takes stocks of the possibilities of the computer as a teaching 
machine. In this report, he insists particularly on the calculator’s adap-
tive possibilities, its capacity for logical decision, and its vast enor-
mous memory.

Subsequently, machines like the computers IBM 1440 and IBM 1500 
were to permit very interesting experiments in several important 
American universities. 

Other machines produced by G.E. (General Electric) and C.D.E. (Con-
trol Data Corporation) were also to give rise to research in the educa-
tional field. We shall mention among the pioneers of the use of the 
computer as a teaching machine the following : Prof. H. LONG, Dr. 
ADAMS, Profs. BUNDERSON, STOLUROW, SUPPES, ATKIN-
SON, GRUBB and authors such as SILBERMAN and CARLSON.
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It must be printed out that at present in the UNITED STATES, some 
twenty universities and research centers are already experiencing 
teaching by computer. The press has given a particular attention to the
primary school of PALO ALTO near SAN FRANCISCO, where Prof.
SUPPES and his team are experimenting with the use of the computer 
IBM 1500 for the teaching of the elements of spelling and arithmetic 
calculation (in the class corresponding to the first year of French pri-
mary education, that is children of seven to eight years old). 

As for FRANCE, it seems necessary to draw attention in the first 
place to the efforts of the scientific departments of the companies 
IBM-FRANCE, CFTH (THOMSON HOUSTON), etc... 

As far as IBM is concerned, we must mention in particular the re-
search of Pierre DEMARNE and Maurice PEUCHOT, who have de-
voted themselves to the perfecting of the developed advanced lan-
guage of the dialogue between Man and Machine.

The simplification (and the “naturalization”) of this language was to 
open the use of the computer to an ever larger mass at all educational 
levels : elementary, secondary and higher. 

All research and the fact that some twenty-four specialized publishing 
houses have been created in these last years about the principal elec-
tronic firms, well demonstrate that the scientific and technological re-
lief of educational tasks is becoming more and more the order of the 
day. 

Concerning the relations between programmed teaching and the learn-
ing of Modern languages see the article which follows (Media interna-
tional : Mai Juin 1975).
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I2) A RECENT EXAMPLE : GREAT BRITAIN

GREAT BRITAIN has recently conducted an in depth experiment in 
the use of computers in Education.

Here is an article which sums up the essential contents of this experi-
ment.
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A computer in 1960
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The computer installed in the lycée du Mirail in 1968
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l3) SOME TECHNICAL POINTS

In early days the electronic calculator all but died out as a result of the
inconveniences associated with their size. The AIKEN MARK I 
weighed 5 tons and contained more than 3000 electronic relays, the 
ENIAC, ECKERT and HAUCKLY weighed 30 tons, occupied a vol-
ume of 85 m3 and consumed 150 kw/h. 

More recently the stretch of IBM (announced in 1956) the “range 60” 
of BULL (announced in 1957) for example did not fulfill the hopes of 
the manufacturers. It required the invention of the transistor (in 1948) 
and later the miniaturization of the circuit to save the product from the
gigantism which condemned it to a limited role in university laborato-
ries or in the computation centre of a government service. 

Of course, there was no question at the time of envisaging the applica-
tion of these “monsters” to Education. 

However, the first studies of IBM date from 1958. But the technologi-
cal revolution continues in a direction which favors an improvement 
of the general relationship between cost and performance, and a re-
markable level of cost-efficiency has now been reached. 

In 20 years (1959-1979) this relationship has increased by a factor su-
perior to 100, the time of an operation has diminished by a factor of 
10. A micro-computer today occupies a volume approximately l/
30.000 of that of the ENIAC, it costs 10.000 times less, it is twenty 
times quicker, it consumes 10.000 times less energy. This evolution 
should continue a few years yet, and before the physical limits of mat-
ter stop this evolution, we may hope for a further improvement of a 
factor of 10.
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Ten years of evolution

1 using valve 

2 solid state 

3 large scale integration
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II THE EXPERIENCE IN FRANCE : ORGANIZATION

Since 1970, a middle scale experience of introducing Data Processing 
in Secondary education has been attempted in FRANCE. With this ob-
ject in mind, a post of Director with responsibility in charge of Data 
Processing was created at the Ministry of Education. 

Prof. W. HERCOUROFF was the first such Director in charge of Data
Processing studies from 1970 to 1974. 

At that time, the “VI Plan” was being prepared. At the instigation of 
Data Processing delegation of the Ministry of Industry responsible for 
promoting the “plan calcul”, a Commission was set up to inquire into 
the needs for professional training in Data Processing, under the aegis 
of Secretary of the interministerial Committee of vocational training 
and Social Promotion, the whole placed under the authority of the 
Prime Minister. 

This Committee sat in 1970 and 1971. It counted the number of posts 
hold by computerers at present, and described the tasks leading to 
Data Processing.

The general conceptions of the Commission gave rise to important 
measures taken by the Minister of Education in 1970 and the years 
which followed, to introduce the teaching of the rudiments of Data 
Processing in Secondary Schools. Indeed, starting from the generally 
admitted idea that a considerable number of computerers would have 
to be formed to answer to the needs of the development and applica-
tion of Data Processing.
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The Committee attempted to define a strategy and not simply to draw 
up a tactical plan to face the most pressing needs. 

II1 THE MOTIVES

Besides the needs for experts, it seemed necessary on the one hand, to 
introduce a broad initiation to Data Processing in order to give access 
to this tool to all those who would have to use Data Processing in their
future professional activities without being necessarily computerers.

On the other hand, this training had to lean upon a broad initiatory ap-
proach to the teaching of Data Processing, destined to contribute to the
general culture of the citizens and to prepare the minds to the intro-
duction of Data Processing to an increasing number of human activi-
ties in a modern country. 

So it appeared very important to concentrate on these aspects of pro-
fessional training linked to the advancement of Data Processing. One 
of the means of facing these problems was to develop the formation of
general culture ; this is situated naturally at the level of Secondary Ed-
ucation. Its aim is not the teaching of Data Processing, but rather the 
teaching of the existence of Data Processing. 

Thus Mr HERCOUROFF conceived the introduction of Data Process-
ing in Secondary School : “as an element of general culture and not as 
the apprenticeship of certain technical operations”. 

Other objectives can be added to this idea of general culture. Indeed, 
the introduction of an initiatory course in Data Processing may help to
open the Secondary School to the contemporary world by allowing the
pupils to experience the Data Processing revolution. In other respects, 
this initiation may have a secondary effect on traditional teaching by 
compelling teachers to think about the content of their teaching.
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The lycée of Mirail

The computer
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The role of general culture in Data Processing has already been under-
lined in the OCDE Conference which held in 1970 at SEVRES which 
advocated the introduction of Data Processing in Secondary Educa-
tion. 

But in which form should this Data Processing culture be introduced 
into Secondary Education, and how should all the needs be fulfilled ?

It is obvious that the solution of this problem can only emerge from a 
certain number of experiments of limited extent, thus allowing further 
generalizations. 

The undertaking of this teaching was to rest on certain number of fun-
damental choices.

• It would be necessary to teach Data Processing as a part of sec-
ondary school curriculum, by showing the pupils what a com-
puter is, and by teaching them to communicate with the machine
by means of a program. . 

• We are assuming that Data Processing is not the Science of 
computers, but that there is a computer science characterized by 
its own principles of the representation and manipulation of in-
formation leading to Data Processing. 

This second perspective has been stressed with the result that Data 
Processing would have to be envisaged as an independent discipline, 
but should not be taught in Secondary Education at the same level as 
the other traditional disciplines, rather it should be taught as a method 
of reasoning and analysis, by
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illustrating the contribution which it could make both in its intellectual
processes (algorithms and flowcharting) as well as its technical meth-
ods. 

Another option is the perfection of educational methods and teaching 
programs. Thus an experimental perspective of pedagogical methods 
has been chosen, perhaps slower and more difficult than any a priori 
method, but certainly richer in its content. 

Finally a last choice concerned the Data Processing equipment neces-
sary for this experiment. 

If it seemed out of the question to embark upon the introduction of 
Data Processing in secondary schools by the widespread installation 
of computers, it seemed nevertheless necessary to illustrate the first 
step in Data Processing by the use of computers. 

The option chosen consisted in seeking a more versatile form of Data 
Processing with small independent computers which carried out basic 
operations at the level of each educational unit. 

The initiatives 

All of the initiatives so far taken have rested on the opinions of Educa-
tional Committees, consisting of the main responsible officials of the 
Ministry of Education, representatives of the General Inspectorate, of 
the Civic Education of all disciplines, and a certain number of Univer-
sity specialists. 

Naturally, the various initiatives taken closely overlap, though they 
were variously set into motion. It is mainly a question of teacher train-
ing, of the elaboration of an associated pedagogical method and of the 
installation of equipment.
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Still in the lycée of Mirail, the teletype and 

the wire printer
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II2 TEACHER TRAINING

Teacher training is obviously the major problem, for the option chosen
for Education implies that the teaching profession, or at least a large 
percentage of its members in a wide range of disciplines will be able 
to assure an initiation into Data Processing. There is no question of 
training teachers in Data Processing but rather of teaching Data Pro-
cessing to teachers in all disciplines. 

Two types of training have been established:

• The first so called “in depth” training, consisting in an academic
year of full-time study, which was set up in 1970/71, with the 
collaboration of computer manufacturers. 

This form of training was followed up in the academic year 
1971/1972 in a university context, in four centres (PARIS, Ens. 
ST CLOUD, GRENOBLE-IMAG, TOULOUSE-IUT, NANCY-
IUT), to which was added in 1973/74 a fifth center, RENNES 
University. 

These courses of an academic years’ duration have been made 
possible by the creation of eighty posts, divided between the 
various centers. 

These eighty posts comprise the teachers of Data Processing, as 
well as those undergoing the course. 

In PARIS, a part-time schedule has allowed an increase in the 
number of the possibilities created with these posts. Between 
1970 and 1975, 429 were thus trained, that is to say in all more 
than 4 % of teachers who hold posts in Secondary Schools.
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• The second type of training is less thorough and takes 
place by correspondence. 

The material responsibility is assumed by the Centre Na-
tional de Télé Enseignement. 

A course has been specially adapted to the needs of teach-
ers by a technical committee composed of experts in Data 
Processing.

This form of training has reached more than of the thou-
sand teachers between the years 1970 and 1975. 

The idea behind these two degrees of training is to use teachers 
who have undergone full-time training, not only in their usual 
work but equally in the setting up of information sessions for the
benefit of pupils and colleagues and further training on a local 
level. 

The development of a pedagogical method suited to pupils and 
teachers alike was put in the hands of the teachers thus trained, 
who were accorded, once returned to their original educational 
establishment, supplementary hours for directing this educa-
tional research.

The coordination of this initiative was placed under the respon-
sibility of Institut National de Recherche et de Documentation 
Pédagogique, which set up a department of Data Processing and 
Education in 1971.
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THE RESULTS 

As for the training of teachers, we may assume excellent results,
as far as the “in depth” training is concerned. 

Another successful result of this training was to reveal the per-
fect ability of teachers of arts subjects to come to terms with 
Data Processing. 

In the field of pedagogy a considerable amount has been accom-
plished by the teachers at the end of their “in depth” training.

We now have access to a series of pedagogical documents of 
which certain go as far as writing programs for LSE, in the prin-
cipal disciplines and in a certain number of inter-disciplinary 
fields. 

Certain disciplines are further advanced than others, linked with 
the presence of various dynamic personalities. 

Thus, for example, the arts subjects seem to have greatly fur-
thered their ideas on the increasingly pervasive role of Data Pro-
cessing in education. 

However other disciplines have equally developed interesting 
ideas which would have important repercussions, such as mod-
elisation and simulation in Physical Sciences.



37



38

II3 EQUIPMENT IN USE

The definition and installation of equipment was the subject of a
study from the beginning of the teacher training courses with 
special emphasis on Data Processing in 1970. 

A simulated experiment in the Academy of TOULOUSE 
showed that using equipment already installed in universities 
and in secondary schools (for technical education), and grouping
these educational establishments around a specific autonomous 
computer, placed in one of them, and using for the rest of needs 
equipment available installed in local private enterprises, almost 
all needs could be catered for in tolerable financial conditions.

After a first, general study on the available equipment, a defini-
tion of this specific equipment was arrived at, comprising a 
mini-computer equipped with eight visual consoles, a disk and a 
teletype, which could function without specialized operators. 

A technical consultation was initiated in 1971 in coordination 
with the principal French manufacturers of computers, and was 
to result (in 1972) in the propositions on the part of the suppli-
ers, one built around the computer T 1600 of the Télémécanique
and the other around the MITRA 15 (see table 3).

2 computers of each type were ordered and installed in the 
course of the academic year 1972/73 in four secondary schools 
near the training centres. Fifty-four other systems should have 
been installed since then.



39

THE MINI COMPUTERS OF THE 58 LYCEES - HARD-
WARE IN SECONDARY SCHOOLS.

MITRA 15 or T 1600 have central units with words of 16 bits, 
equipped with a fixed-head disk, in order to speed up as well as 
possible the exchanges between the memory and the disk;

The teletype serves both as a control-unit of the printing-system 
and as a means of exchange and of preserving files, thanks to the
read-punch unit and the tape. 

This last function is far better carried out by the flexible disk 
unit of 8 inches, which permits the making of a complete copy 
of the fixed disk into one or two diskettes.

The visual consoles are classic terminals making use of one key-
board and a 24 line screen. 

This equipment seems to present satisfactory solution to the 
problems ; however the variable adjustments, (the size of the 
disk, number of consoles, etc...), will be determined by experi-
menting. 

Already the units of the flexible mini-disk have been added. 

The most delicate problem is one of the preparing the educa-
tional establishment of receiving the equipment, both on a mate-
rial as well as on a psychological 1evel.
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 At the lycee of Mirail, a console

and the graphic terminal
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II4 THE LANGUAGE USED

At the same time, the study of a programming language adapted 
to the pedagogical problem similar to that of the french problem,
started. 

It was to result in 1972, thanks to a contract of the Delegation in 
Data Processing, in a symbolic language of Education (LSE).

LSE 15 version MITRA 15 of the symbolic language of Educa-
tion “defined by l’Ecole Supérieure d’Electricité” is a language 
of initiation and rudimentary approach to Data Processing, con-
ceived specially for Secondary Education and Universities. 

LSE is nevertheless used in the framework of other applications 
thanks to its exceptional characteristics which make it a very ad-
vanced machine but at the same time within everyone’s reach.

• Use in the conversational mode in all the phases of ‘the 
work (program writing, compilation, preparation, execu-
tion, setting of files in libraries) allowing the machine to 
guide the pupil efficiently.

• Functioning in time-sharing, 16 pupils can work simulta-
neously and on various subjects.

• A clear and well-defined syntax in french, abolishing any 
linguistic constraint for the users.

• Conception of a language allowing the equal handling of 
arts and scientific subjects (the handling of chains of char-
acters).
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• Possibility of storing in libraries both programs and data.

• An economical method, which needs only a light configu-
ration (memory consisting of 4096 words of 16 binary fig-
ures) allowing also to manage up to 16 visual consoles.

The starting of operations in the symbolic language L E 15
is extremely simple and does not require any special 
knowledge. 

After the switching on of the computer the user carries out
some manipulations on the console and the system is auto-
matically loaded into storage from the disk.

N.B. : For more details about the symbolic language LSE, 
see appendix 2.
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II5 THE EXPERIENCE IN TOULOUSE

a) The lycees equipped

The Academy of TOULOUSE is privileged by virtue of its
Data Processing equipment. If we study the table we can 
notice that only the Academy of PARIS (with 9 lycees) is 
better equipped than the Academy of TOULOUSE in 
which 8 Secondary Schools were provided with equip-
ment. There are perhaps two reasons for this:

On the one hand, the inclination of TOULOUSE for Data 
Processing. The town has received three sets of equipment
marked by the local setting-up of the CII, which produces 
the MITRA 15, on the other hand, the existence already 
pointed out in TOULOUSE of a so called “in depth” 
teaching center. 

b) Teacher training

This center (IUT of RANGUEIL) formed many teachers 
of this region (table I) that is to say 59 teachers i.e. 
12,40% of the total number of the teachers in 8 schools. 
Of this total, the number of English teachers trained in 
Data Processing in the Academy of TOULOUSE is not 
exactly known (we can estimate this number at three or 
four). In TOULOUSE itself, three lycees St SERNIN, 
Raymond NAVES and MIRAIL (lycée polyvalent, rive 
gauche) have been equipped. 

Among the teachers formed, some abandoned the use of 
the computer, others have been transferred to lycees with-
out equipment.
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At the lycee of St Sernin, the class room

and the computer
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Among those who have continued with Data Processing, 
we should mention in TOULOUSE, Mr BLAZY, a teacher
of Mathematics, who also works supplementary hours to 
take charge of the computer of the lycée du Mirail, and in 
English, Mme MIGNOT at Raymond NAVES and Mme 
GOXE at ST SERNIN.

Unfortunately Mme MIGNOT who could not obtain sup-
plementary hours, has little opportunity to use the com-
puter. Thus we shall study especially the way Data Pro-
cessing functions of the Secondary Schools of the MI-
RAIL and ST SERNIN.

c) The equipment

The lycee of MIRAIL is presently equipped in the follow-
ing manner :
- a computer MITRA 15
- a teletype of a rather old model
- 8  consoles Sintra provided with a visual screen and key-
board similar to that of a typewriter.
- a hard disk unit incorporated in the computer and used as
a memory.
- a flexible disk unit enabling the easy stacking of pro-
grams and data.
- a graphic computer TEKTRONIC, enabling the illustra-
tion of all the mathematical applications, used especially 
for scientific disciplines.
- a printer TALLY, which works as a bidirectional termi-
nal, that is to say as a console, the sheet of paper of the 
printer replacing the visual screen of the console. In addi-
tion to a broad script, this printer writes extremely quickly 
(more than a line a second} which
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makes it valuable for editing operations in Science and 
economic techniques, research into the processing of texts,
and also some administrative work (management of stock 
in the Intendance for example).

The lycée ST SERNIN is provided with an equipment 
similar to that of MIRAIL, although simpler.

- a computer T 1600, almost identical to the MITRA 15 
computer
- a hard disk unit
- a teletype which, although receiving larger sheets than 
that of the MIRAIL has not, by far stretch, the quality of 
TALLY printer, in particular the quality of printing is 
mediocre, and the performance is very slow.

None of these two lycees is equipped with a plotting table 
which would allow to keep a tracing of the graphs. 

d) The timetable

Although the equipment of the lycees MIRAIL and ST 
SERNIN are of good quality, it is nevertheless true that 
only 8 consoles are available for the whole lycee at any 
time. The first problem is that of the timetable. It has not 
been possible to organize a regular schedule during the 
academic year, because the uses of the computers are not 
themselves regular. 

In these two lycees a week by week timetable was put up, 
so that teachers could reserve the computer. The teachers 
who want to take their pupils to the computer room, put 
down their names on the timetable a week in advance, 
which avoids having several classes at the same time.
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In fact, if the use of the computer is developing, the situa-
tion is rapidly going to deteriorate. 

The second problem is that of the number of pupils in the 
classroom. For profitable work to be carried out, there 
should be no more than two pupils per console, that is six-
teen pupils at work at the same time. This necessitates a 
division into two of a class, which is nowhere mentioned 
in the rule-book. The problem has been resolved in a a 
general manner by the juxtaposition of another class-room 
next to the computer room, where the other half of the 
class carry out different work, which imposes on the 
teacher himself a division of the class which is hardly 
compatible with efficient teaching. Fortunately, languages 
are privileged, for it is possible to bring in the language as-
sistant, who then takes the half of the class which is not 
working on the computer. 

e) “Self service”

In secondary schools the present timetable of the class 
takes no account of the introduction of teaching by Data 
Processing, except for technical education section H of the
lycee (Data Processing and Management). 

Thus the role of teachers is not to give lessons in Data Pro-
cessing, but rather to show the pupils how they can use the
computer as a teaching aid. However the conception and 
the realization of the programs is a long process, and the 
teachers have but little time to devote to it. Moreover this 
realization is a very formative process (that is, it necessi-
tates logical mental operations) and thus it is very desir-
able to bring pupils to carry out this realization.
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All this had led on the on the one hand to the establishing 
of a “self-service” timetable, when pupils free for one rea-
son or another, can go to the computer room in order to 
use the programs and on the other hand to the establishing 
of a “club”. A number of teachers, with a sufficient degree
of expertise, voluntarily assure an initiation into program-
ming. These initiatives have met with a great success, and 
an ever-increasing number of pupils manage to realize 
their own programs in collaboration with the teachers con-
cerned. 

This especially benefits, as we shall later see, teachers of 
languages, where all sorts of programs of games have been
realized, the only imperative being to make the program 
function in the relevant language, that is English as far as 
we are concerned.
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III Various uses of the computer

III1 Algorithms 

III2 The broad categories of the uses of the computer

III3 The applications in Toulouse
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III VARIOUS USES OF THE COMPUTER

 III1 ALGORITHMS

The concept of the algorithm is linked to the development 
of mathematics, but it is equally associated with the appli-
cations of Data Processing. We are going to try, with P. 
WERMERSH (”Human Work” 1971) to give a definition, 
and to define its position. 

III2 THE PROBLEM OF DEFINITION

   In mathematics, at an intuitive level of definition, an al-
gorithm is synonymous with the calculating process, 
method of resolution. The most basic operations in arith-
metic are algorithms. 

When you have learned the algorithm of addition, you can 
do all additions. But this led the mathematicians to set up 
many theories seeking to demonstrate the existence or 
non-existence of an algorithm for resolving general prob-
lems, aiming to find one algorithm enabling the resolution 
of any problem. 

This was materialized for example, by the machine of 
TURING, a fictitious machine which would be able to re-
solve all the problems. According to GROSS and LENTIN
(1967) this machine is constituted of:

• a central unit which can take a certain number of in-
ternal states (91-92-93...) in limited number. 
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• a tape on which data to be processed is recorded and
on which intermediary calculations are also regis-
tered.

• a read / write head assuming the communication be-
tween the central unit and the output. 

Our purpose is not to develop the mathematical aspect of the machine 
of TURING, but if this machine represents for mathematicians the 
materialization of algorithms, we must assert that the computer is the 
existing machine which most resembles it. 

In the educational field (which is ours) the first researches were car-
ried out by the Soviet and particularly by Landa. He defines algo-
rithms in this manner : “we give the name algorithm to a set of opera-
tions so rigorous that it allows us to resolve all the problems of a given
class”. 

Mathematicians mentioned above were not concerned by the realiza-
tion or the functioning of their “machine”. BIRUKOV and LANDA 
(1969) thus introduced the notion of the resulting algorithm that is of 
an algorithm allowing us to reach a concrete result, taking account of 
the constraints of the calculators, including the human user. 

III12 PROPERTIES OF ALGORITHMS

 An algorithm is defined, that is completely described in its slightest 
details, it has a finite size, even if it has many instructions, it is “effec-
tive”, that is, efficient a priori, it is more or less powerful that is, it al-
lows us to resolve a more or less broad 
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set of problems, but as we have already mentioned, these properties 
must be adapted to their user. 

These algorithms have their own mode of representation, we could al-
most say “their language” an example of which is given in the appen-
dix, but which is not here our main preoccupation. 

IIIl3 ALGORITHMS AND EDUCATION 

The interest of algorithms is evident as soon as we notice that the 
child, spontaneously tries to construct systems of rules, to find algo-
rithms in order to resolve problems of punctuation or concordance. 
This attitude is pointed out currently by the teachers. We may come to
the conclusion, as does Landa, that, if children try to construct algo-
rithms, the latter are often wrong or incomplete in the eyes of the ob-
server, and that it is justified to construct complete and rational algo-
rithms for these problems (Landa 1961). 

Some authors (VERGNOND 1968) establish a dichotomy between the
learned and consequently unmotivated algorithm, and the spontaneous
and consequently motivated algorithm, “its value is not only a descrip-
tive, but also theoretical : the existence of a spontaneous algorithm im-
plies in the subject a cognitive representation of the situation”. 

These reflections on algorithms which we have but slightly touched 
here, is the main justification for the introduction of Data Processing 
in Education. Indeed, a computer has no intelligence of its own, can-
not resolve alone any problem.
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A class room

A floppy disk 8” wide
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A computer makes an algorithm operate, which implies that the_algo-
rithm has been established before being introduced into the computer.

The practice of the computer, and above all the practice of program-
ming leads the pupils to search for and construct algorithms similar to 
spontaneous algorithms and consequently to develop a highly efficient
process. A very important point of view about the significance and the
importance of algorithms in the teaching of Modern Languages is 
given in the appendix (appendix Nr).

In practice, if the programs are always obligatorily based on algo-
rithms, it is not always possible to make the pupils find the algorithms,
so the pupils have to be satisfied with using the programs. 

Could we speak of a pedagogical revival ? 

We cannot really be sure, we could speak, at most, of a new educa-
tional technique. 

The interest of the computer, such as it is used here, is however, to al-
low all possible approaches from the most advanced to the most tradi-
tional. 
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III2 THE BROAD CATEGORIES OF THE USE OF THE COM-
PUTER

We may distinguish several levels of use of the computer in educa-
tion : 

• The realization of the programs dependent on the theory of algo-
rithms as we mentioned before. 

• Computer Assisted Learning (C.A.L.) or C.B.L. (Computer 
Based Learning) : the computer used as a teaching machine.

• Computer Managed Learning : the computer no longer has a 
merely educational role, but also plays a part in the administra-
tion, thus filling for it a classic role. 

We have sufficiently spoken of the first form starting from “self ser-
vice” and algorithms, we shall see various examples further on, and so
now we shall turn our attention principally to C.A.L. 

III2l COMPUTER ASSISTED LEARNING

At the outset of Computer Assisted Learning, are to be found, as we 
have already seen, the experiments in programmed education (SKIN-
NER…), this programmed education proceeding by questions and the 
summary analysis of the answers, rapidly posed material problems.

The pupil would find himself faced with instructions such as : “if you 
answered X, turn to page 35, if you answered y, turn to page 57...” 
which obliged the pupil to a tedious turning back and forth from one 
page to another of the book.
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More seriously, nothing could prevent the pupil from glancing at the 
solutions to the following exercises, thus at the same time falsifying 
the whole process. This is where the computer reveals all its qualities 
indeed, it is capable itself of supplying the questions in the order made
necessary by the successive answers, without any waste of time and 
without any possibility of manipulation on the part of the pupil. 

It must not be forgotten, however, that the computer does nothing by 
itself, it merely follows instructions given to it in the form of a pro-
gram. There still remains the task of writing the programs. 

The writing of a program for programmed education (the vocabulary 
sometimes has instructive affinities) requires a considerable amount of
time, between a hundred and a thousand times the duration of use of 
the program depending on its complexity. 

Also in this way, the conception of the programs is a progressive one 
in time, any program being perfected little by little in the light of ex-
perience. This progression covers fairly comfortably that of dis-
cernible categories.

The simplest program is that covering the use of the well-known GCA
(multiple choice questionnaires),

In this case the computer replaces the typing out on paper of the ques-
tionnaires, and instantaneously supplies the results. Thus here we are 
dealing with a simple test of knowledge. 

The next up consists in providing a commentary on the pupil’s reply. 
Indeed the computer is capable of writing out its screen any message 
which the programmer has stored in its memory. 
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When the message has been well chosen, the pupil has the impression 
of carrying on a real dialogue with the machine. The term “conversa-
tional mode” is often employed, but let us make no mistake. In order 
to obtain the result it is necessary for the programmer to have foreseen
all the possible replies of the pupil. In the case of multiple choice 
questionnaire, this is easy, since the pupil must choose between a 
number of possibilities presented by the machine. But this procedure 
is tiring, limiting for the pupil and in the end uninstructive. A more 
elaborate procedure is followed.

Now the pupil must provide his own reply to the question. This re-
mains fairly simple in scientific disciplines, where the exact answer is 
most often the only one, but perhaps extremely delicate in languages. 
If the reply is merely provided by a single word, the comparisons with
a dictionary may permit an adequate reaction. 

But already, even for a computer, the task of searching is a long one 
and the reply may take several seconds. But if the reply is a sentence, 
it is necessary that the program be capable of analyzing the sentence, 
of extracting the significant elements and of drawing the appropriate 
conclusions. 

Programs of this last type are at the moment being elaborated, and a 
certain number are already available. However they require a size and 
complexity of material, still at present superior to our current possibil-
ities. 

At this level are to be situated the so called “tutorial” programs, which
lead the pupil from ignorance to knowledge by means of a path 
claimed to be individualized. Here the true difficulty is not a material 
but an educational one, since the paths to knowledge are not very well 
known.
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These programs have for ambition the transformation of the computer 
into teachers. They even go as far as using audio-visual teaching, by 
joining a slide projector and a vocal organ. A children’s toy has re-
cently made its appearance in FRANCE (”speak and spell” produced 
by TEXAS INSTRUMENT) originally conceived for young Ameri-
cans, for a few hundred francs, it can teach accent (an American one 
alas) to young french children. 

But until now it has been the case more of replacing the teacher than 
of helping him, and this aspect of the use of the computer, very devel-
oped at the outset, is now showing a tendency to recede into the back-
ground. Now the development of the computer as an aid for the 
teacher is preferred either as a very powerful calculating machine, or 
to simulate phenomena which are difficult to recreate in the laboratory
or the studios (and very often used for the teaching of automatisms).

The use of simulations is very infrequent in modern languages. On the
other hand, they are common in a last sphere which is that of games.

“Video games” now well known, are perfect examples of the simula-
tion of tennis, motor races or of battles waged against the invaders. As
long as these games take place in English, they are the object of ma-
nipulation of the language in this case the computer is a pretext for 
speaking English.
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III22 EFFECTIVENESS AND PROBLEMS OF COMPUTER-AS-
SISTED INSTRUCTIONS 

The effectiveness of computer-assisted instruction is hard to evaluate, 
apart from the effectiveness of such component factors as pro-
grammed instruction, well written material, individualized instruction,
and the special motivation that goes with being a part of experimental 
work in a new field. 

Even if, as has been done, a course is given in the traditional way, 
then the course material is programmed for CAI presentation, and stu-
dents taking the course in different ways are given the same tests, the 
results alone are not sufficient to tell how well CAI performed. 

How does the experimenter remove the effect of heightened interest of
students in this new way of teaching ? It could well be that the novelty
alone accounted for the difference in performance, and this might 
wear off soon. 

As a generality, the studies that have been done, both in PI and CAI, 
tend to show that students do better with these methods than with tra-
ditional ones, that they like them, but that they do not want to see the 
teacher removed from the classroom. 

In one of the few industrial trials of CAI, IBM’s field Engineering Di-
vision used the technique to provide field engineers with a uniform 
background on fundamentals before bringing them together for more 
advanced classroom training. As a practical matter, such an applica-
tion, aside from the effectiveness of CAI as a teaching method, re-
duces the cost of training by giving the personalized remedial instruc-
tion to each individual at his own office, cutting travel costs and time 
away from the job, and enabling the main training courses to be 
scheduled more effectively.
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The field of CAI is not Utopian. There are problems, some concerned 
with the machinery, or hardware, and some with the computer pro-
grams and instruction programs or software. 

Hardware problems include the very existence of the student terminal,
for to some it is an interesting gadget and could replace the course as 
the object of attention. 

Computer assisted instruction systems tend to depend heavily on type-
writer input from the student ; and although there is usually no need 
for high speed or expert typing, a high price can be paid for typing er-
rors or lack of purely mechanical skill in using the keyboard. Also 
used are pictorial displays, CRT displays that enable the student to re-
spond by using the light pen to point a selected answer, audio instruc-
tion, and audio responses. 

Good use and mixing of these devices can help reduce the dependency
on mechanical skill on the part of the student, at the risk of over-
whelming him with gadgetry. 

In all these devices response time is a problem. How quickly should a 
computer respond to a student answer ? How fast should the computer
be able to type ? How quickly should it change pictures or frames of 
pictorial display ? The ideal answer is that response should be as rapid
as possible or as rapid as the student wants it, but reaction speed plays 
a large role in determining the cost of the computer system. We wish, 
then, a response and output rate that minimizes interference with the 
student’s thought processes, but enables the computer to stay within a 
price the school can afford. Attempts to fix these parameters are con-
founded by the consideration that students can adapt, given
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time, to devices and performances that seem intolerable on first en-
counter. 

In regard to software, the biggest problem is course writing. How do 
we get courses that can take best advantage of the power of the com-
puter ? 

Compared to book writing, CAI course writing is in its infancy, with 
only a comparatively small number of people ever having written a 
course, and few having taken one. None has used CAI throughout his 
educational career and thus become as familiar with these courses as 
most of us with books. 

Writing a CAI course is roughly comparable to writing a text-book on 
the subject, in terms of the author’s time and effort, and there is not 
yet the incentive for the best teachers to present their material in this 
way. Also, computer programming is an unfamiliar art to most in-
structors, and they are unable to make as lucid and interesting a pre-
sentation through the intermediaries of a program and a computer as 
they can in face to face interaction with students in the classroom. 

This further militates against authors who are not directly involved in 
P.I. (programmed instruction) or CAI research devoting themselves to 
programmed courses instead of standard texts (and standard royalties).

We are given no choice but to wait and watch the software of CAI de-
velop, to encourage more authors to try this mode of expression, and 
to find ways of capitalizing on work done by others. 

In fact, one almost wishes, as this is written, that hardware develop-
ment would be arrested for a few years while teachers concentrated on
seeing how well they could prepare material for the machines at hand. 
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Compared with the continual and extremely optimistic predictions 
about its foreseeable future, the history of CAI has been, since its out-
set, one of high investments and fairly meager results. 

For this situation, there are a certain number of reasons. , Indepen-
dently of the obtained results, the natural resistance to change which is
more powerful in the Education system, than in any other context, has 
been a considerable obstacle.

For these reasons a new tendency entails being much less ambitious 
for CAI than in the Past. 

Rather than claiming for it the capability of replacing the teacher, CAI
is however increasingly presented as a supplementary means which 
brings to Education something which cannot be obtained by any other 
means. 

CAI is presented as a new medium in today’s education which is al-
ready multi-media.
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III3 THE APPLICATIONS IN TOULOUSE 

It is possible to do anything with the computer, even ask it to intro-
duce itself, but let us not forget that in FRANCE we are still at an ex-
perimental stage, which explains the modesty of these examples. 

In the examples which follow, certain lines are incomplete, which 
arises from a fault in the length of the printer. Indeed the majority of 
programs are designed to be realized on visual screens, and were only 
printed at our request. 

Where this has proved necessary, the elements introduced by the 
pupils have been underlined. 

III3l THE COMPUTER INTRODUCES ITSELF 

First of all (and why not ?) let us allow the computer itself to tell its 
own story. 

We must notice by the way (after the first “terminé” on the first page) 
that the computer drew the user’s attention to a mistake of handling 
use (here the use of small letters instead of capitals). 

The writing of a whole page (page 2) takes a little more than half a 
minute on the printer (it would have required more than 5 minutes on 
the telescripter). Thus there is no question here setting the various 
printing processes and photocopying against each other. However the 
printing of texts in a limited number remains possible
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III32 LEARNING TO USE THE COMPUTER

What follows is not a program but rather a short Data Processing 
course given by a teacher to her pupils. Of course since we are dealing
with an English lesson, everything is given in English.

Let us notice immediately the presentation of the flowchart, a form de-
veloped from algorithms and page 3, remarks on the mistakes. As the 
computer does not accept any mistake, it obliges the pupil to be rigor-
ous. 

This is one of the main advantage of the method, even if not all the 
pupils appreciate this quality. 
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 III33 WHAT IS A PROGRAM ?   

Before looking at examples of execution let us examine the listing of a
program (page 75). 

It is a set of operations executed in sequence, that is to say one after 
the other. The lines are here numbered from one to 145, one by one. 

This shows that the program is definitive. 

Indeed in general the program is numbered with ordinals (lst, 2nd, 3rd...) 
so as to allow the placing of complementary intermediate lines. 

Even without knowing programming in LSE we recognize in line 1, 
the title “the Possessive Case”, in line 5-6 and 7 three possible 
replies ; line 21 an order of execution “Now turn into possessive 
case” ; in line 24, the file call proposes a text to the pupil ; line 112, 
the message informing the pupil that he has made a mistake “your an-
swer is wrong” “try again”, Line 108. 

If more than two wrong answers are given, this order displays the cor-
rect answer “Here is the right answer”. We see that the order of execu-
tion is not necessarily the same as that of the lines (since here Line 
112 is executed before line 108). Indeed, the instruction “Allez en...” 
here visible at the end of the line requires an order of instruction dif-
ferent from the numerical order of the lines. 
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III34 FIRST ORDER OF EXECUTION FOR, SINCE, AGO, BE-
FORE 

Here is an example of part of an exercise “with gaps left”. The pupil 
has to complete the sentence. 

The program begins, most often, with the choice of an exercise, which
is done in French. Afterwards the exercise is translated into English. 
Notice that from the first exercise onward, the computer supplies an 
adequate answer to a slightly eccentric or unusual answer (for exam-
ple, a typing error) then to provoke a reinforcing effect, the computer 
repeats the right sentence, then passes to the next question. 

In the fourth sentence (”they have been smoking… hours”) notice that
the reply of the computer is not the same as for the previous error. The
computer has noticed that the answer is incorrect but not “eccentric”. 
In more elaborate programs it is possible to provide more complete 
commentaries. Here only the right answer is given. At the end of the 
program the pupil’s result (or score) is given, not taking into account 
the light errors. Nine out of ten possible correct answers were given, 
and a program of grammar revision is given, after which further exer-
cises are presented.



78



79

   



80

One of the advantages of the computer is the possibility of choosing 
its work in a large library, a library which, besides, can be extended in
the course of years, which allows us to improve the programs gradu-
ally and profit by previous experience. Here is an example of these 
possibilities in the framework of a program of revision. A first con-
nection proposes a choice between vocabulary and games. See the fol-
lowing page for examples of three possible answers. If the pupil an-
swers “grammar” that is “l” a new choice is proposed to him between 
various chapters of the course of grammar. Naturally, to each chapter 
corresponds the adequate program, which would be too long to show 
here. If the pupil answers “vocabulary” or “game” (2 or 3) on the fol-
lowing page, the program allows him to choose in the first case be-
tween various kinds of exercises, in the second case between various 
games. Here the term “game” would be inappropriate. Indeed, we are 
dealing with English exercises, but presented in an attractive form, fa-
cilitating the acquisition of current English.
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Here is a grammatical exercise which relates to the “Past Tense”. It 
begins, as usual, with a connection with a choice. Here, the pupils 
chose the first series of exercises. 

Having been given the infinitive of a verb, the pupil has to provide the
tense corresponding to the requirements of the sentence. 

A reinforcement is obtained by the repetition of the right sentence. 

In the case of a mistake, in this program, the right answer is provided 
immediately to preclude any possible mistake in the pupil’s mind. 

At the end of the exercise, the score is indicated and a short revision 
course is proposed. We can see the beginning shown at the bottom ; it 
is an explanation of grammatical rules, along with numerous exam-
ples.
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Here is another exercise, with a program which recognizes the right 
answers, the wrong but understandable answers and the “eccentric” 
answers. This characteristic is important, for it allows a typing or 
spelling mistake not to be considered as a grammatical mistake. Natu-
rally, this characteristic complicates considerably the program writing 
since it is necessary to store all the acceptable forms and not only the 
exact form. But it is a step forward to‘ wards the “intelligent” pro-
gram.   

A further improvement which might in future be added, would be a 
commentary of the mistake, in the style of “The tense which you have 
chosen is out of place here”. There follows a description of the correct
conditions for the use of this tense or a suggestion for revision.
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Here is now an example of an entertaining program. Let us notice that,
this program has been realized by pupils during their free-time in the 
club or “self service” hours, but of course, under the supervision of 
their English teacher. 

We have here the presentation of an horoscope. The first page shows 
the beginning of the list of the programmed instructions. We can rec-
ognize easily the text which shall be shown. But this extract allows the
teachers to be aware of the fact that the pupils have acquired a consid-
erable mastery of programming techniques. 

The following page gives the partial result of the execution of the pro-
gram. This program asks the pupil for his date of birth and gives the 
astrological sign. Then, a series of questions, with at the same time the
possible aid of a lexicon, the use of which appears in the fifth sen-
tence. 

In response to the answer “yes” the computer asks the words to be 
translated, then gives the right translation for the sentence in question 
and repeats the sentence. Notice (question 4) that in the case of a 
wrong answer the computer asks the question again, here, the pupil 
had printed N and zero instead of O (the computer bars the zero Ø, to 
differentiate it from the vowel O).
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Here is now a game of “Hangman” or rather a simplified version. 

This program is an exercise of filling in the gaps. 

The pupils must find the missing letter in a word. 

The originality is here to have only a limited time of about 10 seconds 
which is regulated by the internal clock of the computer. 

In the case of a mistake, a silhouette is shown and the game continues.

It would be possible to get closer to the traditional game, that is to ask 
for all the words and to construct the gallows step by step. 

But the program has been produced by the pupils, and this version has 
been preferred so as not to make the program too complex. 

The present program has also the advantage of testing a large number 
of words in a limited time.
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The computer can be used for educational administration. Here is a 
program which permits the writing of a timetable grid. But a more in-
teresting use is that which relates to marks. 

From a list of pupils (which is to be introduced but once and can be 
used by each teacher) the teacher here, the teacher of Mathematics, 
(but also the teachers of English use it) introduces the marks for the 
term. The computer immediately gives the total and the average. 
Then, at the end of the list (which continues here on the following 
page) the program gives the order of pupils and their average mark, 
then a diagram showing how many times each mark has been given. 

These diagrams can be interesting for a statistical analysis of the 
marks. A single teacher may see where the level of the class is situ-
ated. Comparisons between teachers require a more cautious ap-
proach.
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The examples shown here do not constitute the whole range of pro-
grams used, even in TOULOUSE, the list of which is given later. 

Taking account of the experimental nature of the introduction of the 
computers in Education, and the small number of teachers formed, we 
may consider this list as interesting, while not forgetting the constant 
possibility regularly put into practice of improving the programs.
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ENGLISH PROGRAMS

Chosen and developed (in collaboration with their English teacher) by 
the pupils of 2° and 1° A and C, as well as the pupils of the Terminale 
class of the Lycée St Sernin. 

Exercises and games allowing the control and reinforcement of gram-
mar and vocabulary. 

The pupils suggest and invent the types of exercises. 

They work on the production of the program. 

They type the programs and files ; they use the programs, either alone 
or with their class. 14 programs have been realized, consisting of (l) 
exercises of filling in the blanks, (2) replacement exercises, and (3) 
games. 

At the end of each exercise the user 1) obtains his score, 2)may ask to 
try the exercise again or choose another. 3) May obtain a reminder of 
the grammatical rules. 

The games enable the revision or acquisition of vocabulary : Hangman
(alias “Le Pendu”) 400 words listed under different headings or 
“Horoscope” difficult words are provided, on request, by a lexicon. 
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 IV SUMMING UP OF THE EXPERIMENT AND ITS FUTURE 

IV1 Evaluation 

IV2 Negative aspect and difficulties 

IV3 Positive aspect 

IV4 The”Future Anterior” ( what is happening at present in the field 
of microprocessors) 

IV5 Future perspectives
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IV1 EVALUATION

The installation of computers in 58 secondary schools is proposed as 
an “experiment”. 

As a scientific concept, an experiment consists of three phases : the 
setting up, the functioning and the evaluation. It must be asserted that 
the third phase has been almost totally non existent, which, consider-
ing the size and breadth of this educational experiment, is at the very 
least, regrettable. 

No inquiry, no questionnaire has been undertaken up to the present 
moment, with the aim of comparing the level of the pupils now with 
that attained before the experiment. 

A normal procedure would be to entrust two parallel classes to the 
same teacher, one to act as a reference and which is taught by tradi-
tional methods, the other making use of the computer. 

Certain tests of this kind have been carried out, but to our knowledge 
none in English, and in any case not in TOULOUSE. 

The explanation for this state of affairs is complex, and is linked 
partly to the equipment, for the fifty-eight secondary schools were 
only equipped progressively, and a certain number of them have 
hardly past the intalment stage. Equally because the equipment always
being beyond reproach, breakdowns and frequent shortages, especially
at the beginning, diinot facilitate the setting up of a structural experi-
ment. 
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It is linked to software, that is to say to the programs, for these were 
quite simply nonexistent. Now as we have just seen, a program takes a
long time to make, and it is essentially the program which should form
the object of the experiment. In fact the experiment should have been 
pursued for a much greater length of time. 

The first phase, that of installment, was considered completed in 1976,
and the perfecting of programs is only just reaching completion at the 
present moment, while the following phase has already begun, as we 
shall see. 

On a practical level, a questionnaire is currently being distributed, and
which may serve to bring supplementary information. However, it is 
still necessary to execute this, which does not seem so easy to do. (cf. 
The first two pages of this questionnaire). The questions relate to age, 
sex, position, (pupil, teacher, other) the level of education, the subject 
and the degree of training in Data Processing. Other questions relate to
the equipment, clubs, the programs and the conditions of their use, as 
well as an appreciation of the work. 

When we know the replies to this questionnaire, we shall know the 
opinions of the users on the use of the computer. Unfortunately, there 
is no question of objective data relating to its efficiency.



109

IV2 WHAT ARE THE DISADVANTAGES OF THE USE OF THE 
COMPUTER IN EDUCATION ?   

One may divide them into two categories : disadvantages of principle, 
and practical disadvantages. 

Contrary to what one might think, the first misgiving arises from the 
uniformness of education which might result. Indeed the practical dif-
ficulties which we later cite, mean that truly elaborated teaching pro-
grams cannot be produced by the user. Instead they are perfected by 
the Data Processing “giants” - IBM has just joined the ranks – or by 
the commercial “giants” of education. 

We may expect in the next few months to see the proliferation of pro-
grams offered by the classic editors such as Hachette, Nathan… 

When a book was used, the relative passivity of the work allowed the 
teacher ample opportunity to intervene. The room for maneuver is 
largely reduced in work with the computer, and if it is no longer a 
question of replacing the teacher, he seems fated to assume a lesser 
role. 

Henceforth the essential part of educational production will be central-
ized, signifying equally that it will be taken under protection, both at 
the level of the explicit contents (the notion of program will not even 
have to change its name) as at the level of the implicit contents, ideo-
logical and thus political. This threat is the more considerable as it 
risks to go beyond frontiers, as the allusion to IBM suggests. This may
be favorable to English but entails a mortal risk for the entire French 
culture. 
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Teachers are fully aware of this, and are preparing themselves for a 
hard fight for the control of the tool and its applications. 

The practical difficulties are not all different from the difficulties on 
the principle. Indeed the effectiveness of the use of the computer 
largely depends on the conditions of execution and in particular on the
receptivity of the pupils, on the attitude of the teachers and that of the 
administration. If the one or the other refuses it, or, more simply, fail 
to grasp the profounder objectives, it has a great chance of not being 
efficient. 

We have been able to establish the difficulties of introducing the fact 
of Data Processing into secondary schools, where in particular only 18
% of teachers use the equipment. This reticence may equally be linked
to the difficulties of programming. 

Teachers have at all times felt distaste for the use of the “ready-made”,
thus they themselves wish to produce their own programs. But despite 
the quality of the LSE, we have established that the writing of a pro-
gram is not feasible without training, and thus even the examples 
which we have looked at remain very simple. Now these simple pro-
grams quickly become tedious, the initial curiosity wears off, and it 
soon becomes necessary to go even further. 

But at this stage the notion of dialogue between pupil and machine 
causes difficulties in programming. It is fairly easy to make the com-
puter speak, even properly, but it is extremely difficult to allow it to 
understand the pupil’s answer.
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In all the programs that we considered in the previous chapter, the es-
sential part of the dialogue is entrusted to the computer, and the pupil 
must restrict himself to answering “yes” or no”, or a letter, or more 
rarely a word. Allowing the pupil to reply with a complete sentence, 
or rather to reply orally, which is particularly valuable in languages, 
would be a great advantage, but is alas still a long distant hope. 

The other technical problems relate to problems of trustworthiness, of 
speed of work, and of the capacity of the memory. They are not very 
important, for solutions already exist and will soon be incorporated 
into the commercial product. 

There remain some administrative difficulties relating to the size of 
the classes and which require the division of the class into two work-
ing groups, and to the demands of the timetable. These may seem like 
secondary problems but multiplied several times, they have a consid-
erable dissuasive effect.
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IV3 Beside the drawbacks, small in number yet serious, and which 
frequently repeat themselves, the computer presents nonetheless a cer-
tain number of striking advantages. Some of these do not stand up 
well to criticism, while others are more resistant and well founded. 

In scientific subjects the use of the computer as a “super calculator” is 
self-evident. This use does not directly concern us but it is a supple-
mentary justification for the presence of these machines, which can 
then also be used for languages. 

The advantage to which most attention is drawn, and certainly the 
most genuine one, is the individualization of education. The pupil 
works at his own rhythm, on the other hand nothing prevents him 
from consulting supplementary documents before replying, the speed 
of the answer, with a few exceptions (as in the case of the game 
“Hangman”) being of no consequence. 

Of the same order is a fact that the computer permits the best possible 
execution of a programmed education, the qualities of which are well-
known : each pupil’s individual progression, and the reinforcement of 
the teaching at each level. This quality is all the more important, as it 
does not prevent mass use ; a very large number of pupils can have ac-
cess to the program, either at the same time, if there are sufficient con-
soles, or successively. 

The work with the computer changes the pupil teacher relationship : 
the pupil generally finds himself in an asking situation vis-a-vis the 
teacher, who now seems a help rather than an adversary. This impres-
sion is reinforced by the fact that the pupil works on his own or in a 
small group of two pupils.
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The pupils enjoy working with the computer, for the brevity of com-
munications is compensated for by their frequency ; the questions are 
rapidly renewed as soon as the answer is found, which does not allow 
time to become bored ; the pupils have the feeling of commanding the 
machine which in turn gives them confidence, many of them have the 
impression “of learning while playing”, they have a lot of motivation. 
However a weariness arising from skill is to be feared, and short ses-
sions are to be preferred to longer ones. Two contradictory “qualities“ 
are often put forward. On the one hand, the computer grants to each 
student the right to make a mistake, the possibility of restarting unsuc-
cessful exercises and thus prevents feelings of guilt, the dialogue be-
ing limited to the student and the machine. 

On the other hand, through a technique similar to that of multiple-
choice questionnaires, the computer allows a very detailed questioning
of the pupil, in such a way as the final exam is replaced by a succes-
sion of partial exams, which have a far larger chance of being statisti-
cally correct ; this permits both a self-control and a control with 
recording of the score with the control being all the more severe for 
being applied to each question. 

There is the contradiction which shows that a program can conserve, 
perhaps in the circumstances without the pupil’s knowledge, results 
which are presumed to be insignificant.
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Fortunately that is not all. When the pupils have used the programs of 
educational aid, their curiosity is often whetted, and they wish to 
know how the programs have been written. Some return during the 
hours of free use to learn programming and to change roles, turning 
from pupil into teacher. Trying to teach is an excellent method of 
learning, especially when, as here, the result can be supervised by a 
teacher and used with the pupils’ friends. 

Certain pupils who were at something of a loose end in traditional ed-
ucation, not knowing how to occupy their free time, come sponta-
neously in idle moments, to “play” with the computer. 

This attitude has a double interest : on the one hand, especially in lan-
guages, for it leads to a fine manipulation of language, secondly, in 
the confrontation, this time genuine, with the machine, for it requires 
an extreme rigor, since the machine does not accept any mistake, and 
does not allow the possibility of revolt. 

What conclusion can be drawn from this confrontation ? A definitive 
statement would be premature. We can assert the great vitality of this 
experiment seven years after its starts, which is not very long, consid-
ering its importance. 

We can also assert that if the number of users is still not very large, 
this is compensated for by their enthusiasm. 

In short the computer is a marvelous teaching machine while at once 
possessing both advantages and disadvantages. 

It is not a “panacea”, we do not believe that it can take on the whole of
education. There is no question of man abandoning his human prerog-
ative before the machine.
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IV4 THE “FUTURE ANTERIOR” OR THE USE OF MICROPRO-
CESSORS.

We have spoken up till now of the experience of the fifty-eight sec-
ondary schools. But since 1979 the following stage has been em-
barked upon, and it has already seen an important development. 

This stage is essentially due to a technological fact. The MITRA 15 
computer, like the one installed in the Lycée du Mirail, with its con-
soles, is worth about 350.000 F or can be rented for 16.000 F a month.
Now in the last eight years since this machine was first produced, 
technology has made the extraordinary progress while has already 
been mentioned. 

The result is that for the same price as the monthly rental of a MITRA 
15, it is now possible to buy a complete computer which is as least as 
powerful. 

In the last two years in the USA, since last year in FRANCE we have 
been seeing a boom in the sales of what is called the PSI (Petit Sys-
téme Individuel) PSI are based on microprocessor technology which 
enable computer to occupy the mere volume of a classic type of tran-
sistor radio. The PSI consists of a typewriter keyboard without rest of 
the typewriter, under which is situated the computer itself, of a porta-
ble television which serves as a memory. In this form the initial price 
in FRANCE is 3500 F while in the USA it is $400, that is 2000 F, and 
in scarcely over a year a hundred thousand specimens of this machine 
have been sold. 

In the last few months three shops offering this machine (TANDY 
RADIO SHACK) have opened in TOULOUSE.
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The French government has taken notice of the problem, and at the 
beginning of the school year in 1979, decided to put into operation 
10.000 micro-computers. In the first days an order for 500 machines 
was placed with two French firms, LOGABONE (Lx500) and OCCI-
TANE D’ELECTRONIQUE (Xl), the last based at TOULOUSE, in-
deed at the Mirail. 

Simultaneously during the school year the equipping of schools and 
the training of teachers has been embarked upon. In TOULOUSE two 
teachers have been reserved full time for this. For example, on the 15th

March the Lycée technique Déodat de Séverac was equipped with 
eight X1 machines, and a training course was set up, which concerned 
thirty teachers in all subjects, and entailed four sessions of 3 days 
taken out of working hours. The repercussions of this measure were 
extreme : more than 90 teachers applied to be candidates for this 
course. 

It is evidently a bit too early to draw conclusions, but the development
of the installation of computers is henceforth assumed in Lycées, 
CES’s and LEP’s.
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IV5 FUTURE PERSPECTIVES 

The article of Jacques HEBENSTREIT, engineer of the École 
Supérieure d’Électricité, Doctor of Science, and especially, as far as 
we are concerned the director of the team which defined LSE lan-
guage, and which rendered it operative on the MITRA 15, the article 
herewith reproduced sums up the question in a mastery fashion. 

Perhaps we can complete it with the following : the mini revolution of
microprocessing was brought about by a technological advance. Al-
though one may not affirm it for certain, a number of projects already 
underway give rise to the belief that the evolution of computers may 
prove similar to that of electronic pocket calculators. Indeed some 
companies, such as Rank Xerox are currently researching into com-
puters, where the keyboard, the computer proper and the screen would
form a static unit, formed by a single enormous integrated circuit 
about the size of a sheet of writing paper. On the other hand, the tech-
nology of the “Bubble memory” characterized by a density of directly 
accessible information never before been attained and even having a 
better information/ volume relationship than floppies, has already 
been perfected and is being distributed. 

The fact that they also envisage the recording of sound (instead of tape
recorders) and images (instead of video-recorders) shows the object’s 
importance. If this is realized, and we shall know within five years, 
within ten years we shall have at our disposition for a price under 
1000 F a machine which can be programmed and which can record 
sound as well as images, which we might qualify as revolutionary. At 
this price, even the least fortunate might acquire a specimen, and the 
computer as it is usually the case with calculators today, might be au-
thorized for use in examinations. Dream or reality ? We shall soon 
know.
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C O N C L U S I O N
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CT MEADOWS describing “the future of interactive systems” says : 

“It appears to us that man-machine interaction is going to become the 
way of problem solving.

People today who are problem solvers whether physicists, physicians, 
programmers, or ship’s navigators, expect to be provided with certain 
basic tools; Depending on the profession, these may include stetho-
scopes, slide-rules, telephones, drawing instruments and other equip-
ment. 

In the future, much of the work, of these professionals will change 
from direct use of their instrument - that is from personally making 
measurement or performing calculations - to telling a computer what 
measurement to make and what calculation to perform (...) 

Men will no longer be able to compete in these professional areas 
without the computer, just as today a physician cannot meet profes-
sional standard of practice without the use of the most modern instru-
ment”. Thus, the problem is not “should we or not use the computer at
school” but rather Shall we be the only teachers who do not use it ?

There is scarcely any doubt that the computer, at least in “pocket” ver-
sions, will soon be as much used as the dictionary. Certainly modern 
languages is the discipline the least ready to accept this change. 

After all the dictionaries used today are hardly any different from 
those used a century ago. But this computer revolution whether one 
likes it or not, is currently invading our everyday life, and education 
cannot stand apart. Shall we know how to use this tool, master it and 
draw profit from it ? We must hope so, and FRANCE, although a late 
starter in the competition, seems on the right road to succeeding.
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