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INTRODUCTION

I. GENERAL CONSTDERATIONS

The first impression which emerges from reading tre following
Studles or from considering the educational systems of other
European countries not represented in this Symposium of articles
is that of a common trend as regards three points:

(1) Raising of the school-leaving age to 14, 16 and
indeed cven 18,

(2) The appearance, in all systems, of a middle school,
thrcugh which the majority of enrolled pupils of
12 to 15 or 16 pass. This "observation and guidance
4 period" corresponds generally to the first four
- years of secondary education (sixth to ninth grade
in European terminology).

(3) " Introduction of experimental use of a new subject or
[ a new method of teaching at this level known as
- . "technology" or better as "technical education",

The underlying reasons for thus introducing technical
gggcation may be of some interest.

We shall not dwell on the origins of the term and the
concept (1). We would briefly point out, that since the dawn
of industrial mechanlsation in Europe, there has always been a
more or less perennial current of thought in universities
concerned with the consequences of technology, and which
appears to have originated with a CGerman, J. BETCKMANN, a doctor
of fiscal sciences at Goettingen University. It seems to
contrast clearly with the practical technology vhich the
technician experiences (2) and apart from this undercurrent in
universities, there was notning to enable yourgz people to
understand technology as such, except for practical work.

Why should things be any different today? First and
foremost compulsory schooling and the middle school bring
together, within a single system, a more varied and less
motivated school population than in the past, A more democratic
educational system will not be successful if changes in structure
are not accompanied by revised curricula and new teaching methods
to provide pcsitive guidance to all pupils in middle schools.

e

(1) cf. Y. DEFORGE, Apergu historique sur les origines de la
technologie in "Apprendre A apprendre" Encyclopédie du
CEPL, Paris 1971.

(2) DRECKMANN (J.), Anleitung zur Technologie, Goettingen, 1780.
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In this context techrnical education is seen everywhere as
having to fulfil three purposes:

(1) To facilitate observation of students, either individually
or in teams, faced with a specific problem requiring them
tc dismantle, rcassemble and to create objects of their
own design;

(2) To promote guidance, particularly towards technical and
sclentific education, by arousing positive motivation;

(3) To give both boys and girls the tools to understand the
environment in which they live; an introduction to
technology, interpreting diagrams, methodology, and the
organisation and sociology of work (1).

This latter point alone is sufficient justification for
technical education. The natural environment of children living
in our industrially devzloped countries 1s increasingly technical.
The child is in constant contact with technical objects: household
electrical appliances, motor cars, various machires, etc. Quite
independently of any new educational 1idea, it makes sense that
technical objects can be studied by the same methods and within
the framework of traditional disciplines such as the physical
sciences, the natural sciences or history. This tendency to merge
the subject with others, justified though 1t may be, leads to
a certain amount of confusion since technology as an entity thereby
disappears, even if the name is still used.

Lastly the trend towards the standardisation of European
educational systems and of curricula can be explained by
international conferences (SEVRES seminars, Council of Europe
symposia) or by cultural exchanges which lead to the rapid
circulation of ideas in Europe and beyond. Deliberate imitation
also plays a part in certain choices.

However, since technical education 1is outside the framework
Of traditional formal subjects and is still flexible, it leaves
teachers an appreciable margin of freedom. This rather blurred
aspect is both 1ts strength and its weakness and therefore, on
the European scale, there is no single form of technical
education but several different forms. This emerges particularly
clearly from the German Federal Republic's report.

./o

(1) Council of Europe report on the Symposium on upper secondary
technical education. CCC/EGT (69).
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It 1is therefore interesting to become acquainted with each
system from a general outline of their special features.

II. MAIN TRENDS -

To show the mailn trends we must have recourse to excessive
simplification. The reality 1s rather more complex, as will be
seen from the reports which follow.

We shall distinguish four main purposes and four different
forms of teaching.

1. The four purposes

These colour technical education. The r'irst two are inspired
by social and human, the other two by psychological and educational

considerations.

A. Technology and social education: the polytechnic approach

The guiding principle is that the school should not b2 cut
off from the outside world and particulariy not from the world
of work. Polytechnical education tends to give the child a place
in a particular social system by ensuring for him very real
contacts with workers of all kinds.

B. Technology and. people: group work

By contrast with polytechnical education the purposz of
group work 1s to lncludé the pupil in a group of people rather
than in a partizular society. This involves motivating the
group, first throagh designing and then through manual work.
Each child must find his proper place according to his ability,
his ambitions and his knowledge.

c. Technology and 1nterdisciglinar1t1: the projeet method

The project method stems from psychological and educational
considerations. It makes the study of a technical problem a
centre of interest to which the other subjects contribuyte both
practical skills and informstion. The general direction is towards
synthesis and practicality.

D. Technology and disciplinarity: the analytical method

Technology is used as the basis for the study of one or
more basic subjects which retain their traditional independence.
Abstract physical concepts such as force, torque or the motions
of translation and rotation, or mathematical concepts such as
network applications, bzcome clear from the analysis of real
phenomena.,
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2. The four forms of teaching

As the Federal German report stresses, the pedagogics of
technical education introduces a variable which, although not
entirely unrelated to the above-mentioned purposes, makes it
possible to distinguish between four major forms of technical
teaching which we give here in order of decreasing inter-
disciplinarity.

A. Technology as a guiding theme

To be successful, teaching by themes presupposes a single
teacher who, starting from a technoiogical theme, develops a
whole spectrum of knowledge in keeping with circumstances and
requirements., In itc extreme form there is no longer any time-
tabling of separate subjects.

B. Technology as an end in itself

Where this approach is used, technical education stands
above a group of subjects taught by different teachers working
as a team. The pupils use technology to apply their previously
acquired knowledge. :

c. Technology as a subject in its own right

Here, technology is timetabled separately and is developed
without any formal links with other subjects. This presupposes
a proper definition of what is understood by technical education
(as distinct from manual work) and the provision of properly
equipped classrooms and specialised teachers,

D. Technology as a form of motivation

Here each subject teacher 1s asked to use technology to
i1llustrate or form the basis of his teaching. Interdisciplinartty
is more or less non-existent.

5. Approximate situation of technology in France

The table below groups the purposes and forms of technical
education, but in real life, of course, such education in no
case fits precisely into the squares of a diagram.

" For instance, technical education in France as defined by the
Instructions Officielles", is not geared to social education

at all, oaly slightly towards human training, more towards

synthesis and very much towards 2nalysis. It is both a subject in

its own right and a supporting subject. By and large, its general

- aspect 18 therefore as shown by the shaded area.

The different types of technical education which we shall

come fcross could also be approximately situated on the diagram.
This would show that they are a long way from overlapping.

o/a
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III. BRIEF SURVEY OF TSCHNICAL EDUCATION IN DIFFERENT COUNTRIES

We give below a few short monographs relating to various European
countries with a view to stressing the characteristic features of
their technical education (form, purpose, compulsory or optional
nature, etc.). Included are the four countries on which the reports
which follow give further information.

It will perhaps be surprising to find here a short survey of
technical education in the USSR and in East European countries which
are only marginally European, and yet 1t seemed of interest to point
out that the conclusions of the third seminar on polytechnic
education in schools (Sofia, 1965) are precisely the same as those
of the Council of Europe Seminar at S&vres in 1968!

TECHNICAL EDUCATION IN THE USSR (1)

Technical education in the Soviet Union and in East European
countries 1s very much influenced by the 1idea of polytechnic
education. Lenin, (in "polytechnic education", 1920), gives a
detailed plan of polytechnical studies for all pupils of 12 to 17
including practical work, visits and training courses in factories,
the setting-up of small museums (we would call these collections of
technical objects) and the construction of small appliances or
mechanisms under the guidance cf specialists.

/e

(1) ANWEILER (0.), Polytechnische Bildung und technische
Elementarerziehung - Bad Heilbrunn, J. Klinkhardt, 1969.
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To Lenin, polytechnic education was of prime importance for
industrial development and increased productivity in factories.
In the Soviet Union, from the outset, there was concern with
creating a new drive towards techrology. This objective may seem
pragmatic but it should not be forgotten that at that time Russia
was a poor country and its economy urgently required skilled
{ workers and economically viable factories.

Since 1its beginnings, polytechnic education in the USSR has
evolved from vocational training to preparation for social 1ife
and the third international Seminar on polytechnic education in

I schools (Sofla, 1965) was therefore able to define the relevant

| aims in these terms: to establish a closer relationship between

‘ school and life outside; to motivate pupils and guide them towards
full technical education, and to promote technological and
sclentific modes of thought.

Polytechnic education existing in the Soviet Uaion and in

nearly all East European countries is compulsory and generalised.
Its development 1s as follows:

i In primary school classes this mainly involves manual work

with the construction of utilitarian objects and, if there is a
school garden, the cultivation of vegetables and flowers., It

should be noted that the product of the pupils' work is frequeptly
put up for commercial sale. The pupils also have to visit factories,
meet workers with advanced training and discuss production techniques.

In middle schools (fifth to eighth years) polytechnic educcation
i1s increased and diversified thanks to workshops (wood, iron and
other materials, electricity, internal combustion engines, etc.).
All the teaching methods are linked to these activities according
to the slogan "learn as you work, work as you learn" (perhaps
reminiscent of Dewey). They are supplemented by club activities.

In the ninth and tenth years of study, the pupll must develop
a deeper knowledge and greater ability in a specific field of
activity. Practical training courses are provided, which broaden
the pupil's horizon in the polytechnic field, promote interest
in theoretical instruction and lay the way open for guidance.

TECHNICAL EDUCATION IN THE UNITED KINGDOM (1)

Education in the United Kingdom is characterised by what could
be called "free enterprise". The organisation and curriculum vary
from one county to another, and variations can even occur between
neighbouring schools. Since any action taken at the top, through
national curricula or officic.l instructions, is ruled out
innovations come from the bottom and through joint effort

»

of o
(1) UNESCO information fopr young people Nos. 578-579, July 1970.
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It could be said that there is a general trend towards
setting up a middle school (11 to 16) in which technical
education can be provided in a form which reconciles what we
have called the "project method" with group work.

"Project technology" which was begun in 1960 by the
Schools Council 1s experimental until 1972 and affects only
a limited numher of educational establishments. This project
is designed to charnel into the classroom thc inventive spirit
and initiative which young people show in so many extra-
curricula activities.

Technical education 1s not compulsory, and teachers and
pupils chocse a study theas or "pilot project" vary freely
and when desired this is undertaken in small groups. Young
people work on their own for several weeks or even a whole
term according to their particular abilities; some undertake
research, and others design or write a report. More often
than not the project leads to the construction of an appliance
or original mechanism of which several examples are provided in
the report on technology in the United Kingdom.

Many publications give examples of themes or "topies" (1).
The extraordinary variety of projects developed by the groups
is quite dumbfounding. From the hover train to the barometer,
from an anti-theft device for babies (thought up by a class
of girls) to the improvement of a watercourse or Roman oil
lamps, the common denominator is that the completion of these
projects involves three processes which are essential to
training the scientific mind: conception, construction and the
application of theoretical knowledge. English teachers have
summarised their concept of technology in a quip which is
lacking in neither humour nor significance. "What matters is
not what John does to the plece of wood, but what the piece of
wood does to John", We could say that the activity is considered
more lmportant than the objective.

From the point of view of organisation, the unusual topiles
selected by pupils require a great deal of flexibility and
perfect co-operation between teachers, since none, despite the
Trairing courses he may have attended, is able to deal single-
nanded with all the problems raised by the grcups. Co-ordination
between subjects necessarily occurs even though it may not be
formally required. And it 1is not unusual to see the group call
in speclalists from outside the school: parents, engineers,
skilled workers or teachers from higher education.

/.

(1) "Learning about Space": Education Pamphlet, No. 55, 1969.
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By contrast, the project method does not seem to demand
particularly expensive equipment. English teachers feel that
having to "make do" with limited means acts as an incentive to
the pupils who must show initiative and imazination either
individually or within the group. Prizes are awardec for the
best work.

TECHNICAL EDUCATION IN FEDERAL GERMANY (1)

"Positive and negative experiments, discussions between
teachers and soclologists, and the most diverse opinions, are
reflected in the recommendations of the German Commission for
Education set up in 1953 which as early as 1957 was inviting the
Hauptschulen to take into account the requirements and techniques
of present-day society, and to develop the child's awareness of
technology and his ability to adjust. But 1f was only seven years
later, in 1964, that the "German Commission', in the light of
experiments carried out in the meantime, recommended modern work
processes as a basis for teaching in the Hauptschule. Arbeitslehre
(the term used for technical education) 1s seen as an introduction
to the world of work and economic life.

The detalled syllabi for Hauptschulen issued by the Ministry
of Education in the Land of North Rhine-Westphalia (1968), which
seem to us to be the most significant, apply from the fifth to
the ninth year of education (2). Technical education is compulsory.
In other types of schools Arbeitslehre is still trying to establish
itself.

As organised at present in North Rhine-Westphalia, Arbeitslehre
includes several disciplines and activities:

~ practical and theoretical technical work, introduction to
elementary economics, home economics, study of the
organisational structure of the firm, courses in firms.

As regards teaching methods, provision has been made for many
approaches:

- exercises, manufacturing, solving simple and complex
technical probiems, surveys, projects, and even studies
on models and simulated firms.

/e

(1) Trautmann (I.), Arbeitslehre, études et documents No. 17,
1970. Service central des statistiques et sondages, Ministére
de 1'Education Nationale.

(2) A complete technical education curriculum for Land Berlin
can be found at the end of the German report.
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The project met..od (or the method for acquiring knowledge
through motivation) is the framework for complete pluri-
disciplinarity. All curricula are designed in the form of work
programmes centred on major themes or majcr problems.

) No subject of instrucilon is unaffected by Arbeltslehre
which it is felt should no longer be cont'ined to the "Hauptschulen"
but should provide a new way of thinking and teaching in all
classes,

TECHNICAT, EDUCATION IN FRANCE

In France, technical education is comnvlsory and generalised
in the first two years of the middle - . Zhe fact that it
is classified among the "basic subjec iheutrd be stressed.
France is the qQnly European country to give technology such a
marked place as a school subject, with speclalised teachers,
set timetables and curricula.

Technical education is based on the study of specific
technical objects of which a list is provided in the curriculum
although the teacher can always introduce innovations.

The teaching method used 1is analytical and the teacher
must allow basic concepts of physles, mathematics, and
chemistry to emerge from the subject studled. The latest
"instructions”, do not mention "technical education" but
"physics and technology". The title alone 15 significant.

There is nq very marked interdisciplinarity except in
certain cases with mathematics and manual work. However,
recent research seems to show that technical ¢ ucation 1s
instilling in pupils a form of psychologlcal transfer from
which other subjects benefit and which are having a positive
effect on guldance criteria. The French report clarifies this
peirt. )

Lastly, it should be pointed out that technical education
which has been the subject of considerable revision over the
last ten years, 1s once again being reviewed by a study group
(primarily made up of phys.cists; and their conclusions will
be known by 1973.

TECHNICAL EDUCATION IN SWEDEN (1)

When Swedish comprehensive schools were created in 1950
technology already formed part of the curricula. After an
experimental period two choices have emerged. One based on
the project method was aimed ut -Students who were already
attracted by trzoretical studies., The ocher, for more practical
students, included a larger share of practical work.

/e

(1) Technological Education in Sweden, Council of Europe,
DECS/EGT (69) 82.
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Since 1970, the two options have become one, provided to all
middle school pupils 1in their seventh, eighth and ninth years.

The main characteristic of this subject, which is called
"Teenik" (for want of any other term), is team-work, as in the
United Kingdom, with this difference that the subject for study,
selected by.the group with their teacher's approval, lasts for
all three years,

During the first year of compulsory middle schooling,
pu.ils study the general aspects of the subject; the second year
1s devoted to tesearch into technical activities, industrial
organisation, and marketing and the third year is given over to
the study of social and human aspects of productive work.

The group 1s independent and organises itself. It is
properly documented, can visit factories, and public services
and work in school workshops and laboratories. At the end
of the period each team presents its findings to the whole of
the class (reports, films, slides, recordings, expsriments,
equipment).

Teachers of the different subjects involved (science,
mathematics, history, art) take part in drawing up the final
report in an advisory capacity.

TECHNICAL EDUCATION IN ITALY (1)

In the Italian educational system, primary school is
followed by a compulsory middle school gfrom 11 to 14)., At this
latter stage there 1s a subject called "technical application",
%Q%lesory in the first and second years and optional in the

nird year.

The "technical applications" approximate to manual work
with technical drawing. This aspect of education seems to be
relatively little developed. We do not know how far it is
selected when it becomes optioncl. However, the Italian national
teaching centre took the initiative of holding an important
international meeting on technical education at Frascati in
1967 (2). If the concrete proposils made at this Symposium were

e

(1) The teaching of technology in Italy (working document),
DECS/EGT (69) 81 - Council of Europe.

(£) L Educazione technologica, Centre Europeo dell'Educazione
Palombi, Roma 1967.
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not followed by very marked effects in Italy, the reason is,
according to a recent report, that the new subjects (technical
application and sclentific observation) havz not yet been the
subject of approrriate acticn with regard %o tez2ching methods
and the further training of teachers.

TECHNICAL EDUCATION IN EELGIUM (1)

Up to the beginning of this new sghool year, apart from
manual work, the Belgian educational system included nothing
which resemblzd technical education. Followlng the S&vres
(1968) Seminar, a provisional syllabus for an "intrcduction to
technology" was drawn up.

This was applied experimentally in the reformed lower-
secondary educational system {I2 to 14) as from 1 September 1970.

The very sparse curriculum covers three points:

- basic concepts: study of movements, metrology, technical
drawing;

- technical studies of machinery;
- observation of students.

Although very much inspired by the French curriculum the
provisional Belgian curriculum shows certain specific
characteristics: greater freedom is glven to teachers in the
cholce of subjects to be studied; greater emphasis 1s placed
on discovering students' abilities and on observing them;
there is special emphasis on the relationship with physics,
as in the French curriculum, but also with mathematics.

TECHNICAL EDUCATION IN CTHER COUNTRIES

From the oral reports given by the rzpresentatives or
countries taking part in the S&vres Course (1968) on technology
teaching in lower secondary education, 1t is useful to recall
that the term "technology" is the source of some confusion.
This confusion 1is aggravated by the comparison often made
either with manual work, or with pre-vocational training.

o/

(1) Ministere de 1'Education Nationale - Enseignement
Secondaire Rénové - ler degré - Initiation technologique -
Programme provisoire 1970.
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The Netherlands, Denmark, Luxembourg and Spain do not yet
seem to have developed technical education for all sections of
the middle school. By contrast, although German-speaking
Switzerland does not use the term "introduction to technology"
eighth and ninth year curricula 4o nevartheless include an
introduction to technical drawing.

Finally, we should recall that many French-speaking Black
African countries already provide technical education or intend
introducing it in the near future. This also applies in North
Africa, where Morocco arnd, in particular Tunisia, have made a
remarkable effort to provide technical education in a form which
answers the specific needs o. these countries,
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The teaching of technology (Arbeitslehre)

in the Federal Republic of Geimany

by
‘Dr. Willi Voelmy

1. Place in the school curriculum

Since 1969 when Bavaria was the last larnd to introduce
nine years of compulsory full-time schooling the school -
system in the Federal Republic has been almost universally

as follows:

Primary school:

Upper primary
school
(Hauptschule):

Technical high
school:

Grammar school:

1st - U4th classes; in the City States of
Berlin, Hamburg and Bremen primary school
consists ot the 1lst - 6th classes.

5th or Tth - 9th classes; the 5th and Oth
classes are generally designated
"observation" or "development" classes (i.e.
for transfer to schools that lead .» higher
education - techniral high (Realsch'le) and
grammar school (Gymnasuim) and may also be
organised in technical high and grammar
schools themselves. A number of Lidnder are
experimenting on voluntary extension to a
10th class in the Hauptschule; e.g. in
Berlin about 70% of pupils in main stream
secondary schools npt for “he 10th class.

A good many L&nder are planning to introduce
10 years of compulsory full-time schoolins.

5th or 7th - 10th classes.

5th or 7th - 13th classes.

Teaching of technology (Arbeitslehre) in schools is
still gencrally restricted to the 7th up to the 9th <r 10Th
classes in upper level primary schools; only in Ncrth Rhine-
Westphalia does it start as early as the 5th class. School
interests and considerations of prestige still hamper
introduction of the subject into technical high and grammar
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schools as well. It is to be hoped that curricula in the
latter types of school will be increasingly modified as a
result of the experiments in comprehensive schooling that
have started up in almost every Land; in comprehensive
schools technology is offered as a teaching subject to all
pupils at secondary level I (7th - 9th classes) and the
intention is to work out a similar course Tor secondary
level I1 (10th - 13th classes).

Owing to the present general uncertainty in discussing
the teaching of the new subject and its curriculum, it
takes four diflerent forms in teaching practice, which are
recommended and tried out either separately or in combination:

(a) as a teaching principle:

Every teaching subject (except for foreign languages,
physical education and, generally, musical subjects) is
required to bring out occupational, economic and social
aspects. Reference to the world of business and industry
is to be made wherever opportunities occur during regular
presentation of subject matter in individual subjects
(Baden-Wiirttemberg, Bremen, Schleswig-Holstein). Only
rarely is there any inter-discipline co-ordination of the
topics dealt with.

(b) As a teaching subject in its own right:

A specific number of weekly periods (4 - 8) are devoted
to technolegy on the weekly time-table. Teaching has to
follow a syllabus specially designed for this subject (Berlin).

(c) As a group of subjects:

"Arbeitsiehre" is a term used to cover a number of
subjects which appear in the time-table either as a number of
common weekly periods witn separate options regarding the
syllabus (Lower Saxony), or as separate sets of periods with
a syllabus of their own (North Rhine-Westphalia, Rhineland-
Palatinate, Bavaria).

(d) As a term to refer to inter-subject themes:

Occupational, economic and sociological themes or
projects are introduced under the one-teacher system
(i.e. almost every subject is taught by the same class teacher
for a limited period during “he school year without any
division into subjects; under the specialist teacher system
technological themes are given particular emphacis within an
individual subject (e.g. sociology or handwork), and at the
same time corresponding subject matter is covered in other
disciplines (e.g. German, arithmetic/geometry, natural
sciences) (Hamburg, Hesse, Saarland).



In North: Rhine-Westphalia Arbeitslenrc is introduced
in the 5th class, but in rost Linder it dous nol begin until
the 7th year at school, continuing until the 2th or 1lJ)th.
In a few Linder only (Bavaria, Hesse and Rhineland-Palatinate)
technology ic mainly taught in the 9th school year.

Up to the present time no final curricula or ~uidelines
for “echnology as a teachlng subject have been laid down
in any Land by ministries of education and instructions
have mostly been explicitly referred to as "provisicnal.
Special committees have been set up in every Lond to vorl:
out new syllabuses or to finalise or revise existing ones.
The recommendations of the Conference of Ministers of
Education of 3 July 1969 are universally recognisec as
guidelines; they embody the decision to introduce
Arbeitslehre as an independent teaching subject from the
7th, up to che 9th or 10th classes in Hauptschule. (8)

»

2. Purposes

The underlying aims of technology teaching arve outlined
in the official circulars of a good meny Lidnder; they are
based on the report on upper level primary education
sresented by “he Federal Cormmittee in 1984 (7). Jenerally
speaking they consist simply of a few generalisations.

The goals set forth are in essence as follows:

(a) to give pupils elementary technical education, to

prepare them to cope with cthe tcchnical side of ctheir
environment a% work and in the hnhome;

(b) to give pupils a preliminary understanding of econonic
and social factors in the world of industry and work
and to give them examples of the lirnks between technical,
economic, political and social elements;

{e) to instil in pupils a proper attitude to work
(determination, tenacity, open-mindednecss, flexibility
and adaptability, etc.) so that they can meet the
requirements of their profession in co-operation with
others;

(d) to give pupils an opportunity for vocatiogal guidance or
to develop "vocational selection maturity” i.e. te
enable them to make a sensible choice of job.

These four ~<pects are mentioned with varying cmphasis
in the directives izsued by almost all the Lénder on
upper level primary education: e.z. in Bavaria, 3remen and
Hesse special emphacis is given to the vocational aspect,
in Hamburg and North Rhine-Westpnalia to economic and
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technical aspects and in Baden-Wirttemoers to 2orrect
attitudes to worls, while in the Shineland-Falatinate

the accent is c¢hiefly on technical subjects. rfpart fror
worth Rhine-Wesipbalia (where "Arbeitslenre" is divided into
a number of subjects with a corresponding vroportional
attention to the ultimate cims)and Berlin (where educational
soels at every level and in every individual subjec: are
specified from the technological, economic and social angles),
the aims laid down in the syllabus are, generally sgeaking,
Scarcely looked upon by teachers as firm criteria for
teacning practlice. What generally happens is that the ~ims
of tachrology teaching are deterrined vy the specific
interests and knowledge of the individval teacher. This
sitvation will continue as long as syllabuses coutain nothing
but secondary goals and as long as thos.- cecrerete, primary
goals, are excluded which are alone calculated to direct the
educ:.tiona. process through awareness of th knowledge,
abilities and skills required. Althouglt the Berlin and
North Rhine-Westphalian provisional syl]ibuses have shown

in practice that they needed revising ii a number of ways,
they are looked upon throughout the whole of the Federal
territcery as models for the practical definition cf goals in
this field.

3. Syllebuses

Cwing to general uncertainty about the practical goals
and tasks of "Arbeitslehre" the guidelines supplied by most
Lander still contain no systematic division of subject-
matter (e.g. Baden-Wlirttemberg, Saarland, Schleswiz-Holstein)
or they contain simply a catalogue of proposals for topics
ana the aetails are left to the teacher (e.g. Schleswig-Holstein).

Whore it is recommended that the teaching »f technology
shculd conver inter-disciplinary themes or be mainly related to
current arfairs or civies, the subjects studied regpresent an
introduetion to a variety of occupations connected w..tu
mar-ifacturing, production and services, or to the hierarchical
structure of firms, the general working atmosphere, staff
wellare programmes and certain industrial and econoric aspectes.
Wnere ihe accent iz primarily on tte "technical subjects"
(handwo~k, textile work, domestic science), manual tasks and
the learring of work techniques receive the main emphasis.

In adcition, organisation of one's perscnal life and domestic
scicnee are rubjects of instruction for girls, together with
the duties of women in the family and as citizens.

So far the nost detailed syllabuses have been developed
in Ncrth Rhine -Westphalia (10) and Berlin (5).
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In tne North Rrine-Westphalia 2urriculur “arscitsichre/
Linfthrung cur Arebeitowelt” (technoiogy - tie roud €0 o
world of work) is subdivided intc trree zus]
technical handworlk, econonics znd dowestic science. The
subject matter of “"technical handwork" covers manufazcturing
and processing techniques (general techrologsy), nechanical
engineering znd technical engineerinz {(building). The three
categories cf praccicel objects i.e. everyday objects
(¢quipment, tooclc, toys, furniture), buildings (housing,
community amenities, industrizl plant, traffic facilivies)
aind machinery (power-producing plari, machines and data-
processing equipment) are integrated into the above three
categories of subject matter. 'Economics" is divided into
what are known as "fields of orientation" - needs, types of
economy; market, prices, money; business cycles; economic
systems and economic management. "Domestic scicnce" consists
of principles of nutrition, home hygiene, care oI meubers of
the family at different ages, hezlth education and orinciples
for use of leisure. The North Rhine-Westphalia syllabuses
have been criticised firstly for splittving up technological
instruction into three inrdependent, rclatively uurelated
technical subjects ard secondly for outdated treatment of the
overall economic subject matter.

C
@
(@]
ct
N

In contrast, the Berlin syllabus conceives of
"Arbeitslekhre" with its various technological, economic and
social aspects as one indivisible whole Lresented in tne (th
{0 10th classes a5 & single subjcet without any further
subdivision; a wide variety of inter-subject links are to be
established with other disciplines (gcography, nathematics,
German and natural sciences). Subject pnatter is covered in
three stages - "procduction for versonal needs", "production
for z2n individual contracteor" and “»production for the market
in general". <Characteristic or the Rerlin model is the
cndeavour to select teaching macter in sueia a way as to
enablie pupils "to see how economics and technology are
sonditioned by socia’ factors, to assess them from the voint
of view of treir own interests anrd to further technical,
economic and political developments in the world of work and
consumption so as to give every individu-l citizen a greater
opportunity to be his own master" (5 P.3). Corresponding
teaching matter in the 7th to 2th classes iz derived {rom the
following so-called specialised Tields - metalwork/electro-
technology, woodwork and work in artificial materials, textiles,
domestic science (nutrition), household economy and private
pursuits; at the present time instruct:on that varies
according to seven different occupaztional fields is heing
considered for the 10th class - building, clectro-technology,
nutrition, mechanical engineering, eccnomics and 2dministratipn,
social education and social work. (For examples of contents
of these syllabuses, see Appendix.)

ERIC
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L Teaching methods

These generally consist of the following, «ither
separately cr in combinatiocn: courses, 2xercises, wr: jicTs
(vorhaten ! Projekte) industrial surveys and practice
Courses serve to pass on ir“ormation to pupils, mainly o
deductive means, or technology, economics, sociolozy and
occupations. [ixercises develop i1 :he pupils skills in
handling materials and tools or in collecting, ordering and
ev.ltating information. The terms Vorhaben and rrojekt
have & grezt rany meanings in German educaticn; but the
definition set forth in the Berlin model, which owes much to
Wolfgarg Klafki. is gaining ground in other Linder as applied
tc “Arbeitslehwe". According to thai definition Vorhaben
means a piece of educational work planned and executed by the
pupils with the help of the teacher, but to =z large extent
indepcndently, ieading to a pre-defined practical result,
¢.8. a manufectured article, a2 plan or action, or an analysis
le.g. cf the organisational structure of a firm). A Vorhaben
always has the aim of illustrating and bringing out the
relatioaships to he found in the world of business ard industry
by means c¢f practical work by the pupils, supported by
interpretation and reflection. A Vorhaben includes, besides
its main svbstance, i.e. the actual project itself. %the
necessary courses and exercises required for its execution.

On the otrner hand, the word Projekt refers to tche actual
realisation of the ena-product of tnc Vorhaben, i.e. the
malzing of thc article or tihe executicn of the plan, zaction
or analysicz.

‘
(%2

¥

' Trus industrial surveys and practice are to be taken
as "Vorhzbcn', for both 2im at analysing actuai factors in
the world o7 pusiness and industry on the basis of specific
eramples (¢.g. nroduction firms or service firms, hospitels,
nursery schcols, administrative offices, etc.).

Ccansiedal surveys consist of visits lasting two or
three nours to selected uepartments or places of work in a
firm; by whole classes or groups of vpupils with tasks,
includinz nuestionnaires, previously decided on in class;
observations are made and staff, managers, works committee

are interviewed, etc. The information thus obtained is then
assessed : 1 class and leads to general views of relations in
the world of business zna indqustry. Industrial surveys
generzaliy vak~ in some functioral (technological )., social,
economic or occupational aspect and so in North Rhine-
Westphalia they are also designated "Aspekterkundungen"
(aspect svrveys). A compicte series of models for surveys of
this kind, notable for their inter-r gional validsty,

wide utility und adaptability to very diverse local situations.
are belng developed by representatives of indus<wy (training




-7 - DECS/EGT (/1) 91

managers) and experienced tezchers from all the Linder at the
Technical Training College for Teachers in Bad Harzburs: and
are being published (19). As yet no scientific research hzs
beenn done on the possibilities and linitatiors of industrial
surveys as part cof technology teachinz.

Practice (industrizl or social practice) is done mainly
in two ways, eitner as "block practice" (pupils work for
% weeks without a brezk in a firm; e.g. in Hamburg and Ber: in)
or as "day practice" (pupils work in a firm for a nunber .f
months for one day per week; e.g. in South Baden and Jpper
Franconia). Both types vary from plz = to place. llost
Ministries of Education have issued o. icial decrees
concerning arrangements for periocs ~7 practice in farms,
which dezl primerily with organisaciunal znd lezal questions
(e.g. 23, Book 5, p. 79 et seq.) but to some extent also
contain educational and methodological guidance (e.g. 23,
Book 4, p. 87 et seq.). On no account is it the aim to steer
pupils into an occupation, or give them "trial apprenticesnip"
or influence them in their individual choice of occupation.
The object is, zbove all, to provide gencrzal troining.
To elusidate the point we may quote the Berlin Rules which
are typical of all such arrangements:

"Practice in firms should provide an opportunity for
close observation of reality, and thus personal
experience should assist application and extension of
the information obtained in the classroom;

It should help the pupil to realise that work wnich
adapts to changing situations requires reflcction and
the taking of decisions;

It should give pupils insight into the socizl structures
of the world of work:;

It is of general instructional and educational vaive
and provides an introduction tc¢ industrial and professional
world;

It is not to serve as a means of discovering inclinations
for p?rticular occupations or as a means of providing

- '

jobs.

(23, Book 4, p. 37)

The total number of classes taking part in such practice
(in special schools and in technical high schools as well)
has been constantly on the increase in all the Liander in
recent years, and we are already hearing of proposals to make
such practice compulsory (e.g. in Hamburg and Berlin).




DECS/EGT (71) 91 -8 -

But in practice none of the teaching methods mentioned
above 1s alone sufficient. Thus in the rost recent attempts
fo develop a complete and comprehensive "Arbeitslehre"
methodology we find all the various metnods fused into one:
projects (consisting of courses, exercises and the finished
article) give the pupil, through triel and error, s.mple
initial basic experience and conceptions of the technical,
economic, social and professional factors affecting any
production or service procedure, while still conditioned by
the schnool sifuation. Surveys in firms test, correct and
extend the insight and knowleuge derived from the individual
experiments made in school, through contact with the reality
of the world of business and industry. The knowledge and
skiils obtained from projects and surveys finally enable the
{ pupil to grasp the professicial, social and industrial
problems he may encounter during practice and to come to terms
with themn.

5. Pre-conditions and facilities

In the context of the general educational reform programme,
progress in the outward re-grouping (i.e. in place and Sspace)
of the top classes of the Volksschule into upper level
primary schools has varied considerably from Land to Land.

The trend everywhere is to combine top classes of schools with
a narrow range of courses to form one single upper level
primary school {(cor central or rural comprehensive school )
with a wide range of courses. But in the non-urban States
problems connected with "external reform" will for years to
come hold back any "internal reform" (wider range cf courses,
nucleus system, etc.) and with it the introduction of new
subject matter and methods such as those used in technology
teaching. But that will not prevent current progress and
experiments from expanding in every Land at the sams speed as
the "external reform"; it will go on being tested out in a
wide variety of regional situations and from the expcrience
gained the foundations of a generally applicabls curriculum
will be laid within the .oreseeable future.

In the City States (Berlin, Bremen, Hamburg) and large
cities, facilities for "Arbeitslehre" in upper level primary
schools, such as technical rooms (wood and metal workshops,
laboratories, kitchens, textile workshops) and equipment
(technical tool kits, classroom practice equipment, etc.),
are felt by teachers to be adequate. But in rural areas,
facilities for technical work are still frequently scanty.
Teachers may be forced to make do with anything to hand or to
use ill-equipped classrooms or cellars for handwork and
domestic science, unless they are able to use technical rooms
in neighbouring schools. But even in unfavourable conditions,
] e.g. 1n rural schools witll a narrow range of courseg, a great
many open-minded teachers manag: to develop teaching models
which make use of "~it-of-scho 1 procedures" (surveys in
firms and practice in firms) and which are truly exemplary.




- g - Jmuo/ bat \rL) 2L

The economice and vocational sector hes rroved tO e Olle
of the wezkest nolLts in teanncloly rancnin s noinay eCnuse
tesclhiers are still jnrdecuately gqualified. scholls
television and radio programmes i this field are thererore
specially prepared and broadcast by cerriin corporations
(WDR, SR, SFB, and SWF) with the co-oreration of texe ing
exprerts; recelving sets are available in aimost erel’ school.
Teachers' manuals (6) and purils! certbooks (18) arc provided
with the broadcasts for the nurpose of preparatilon anaG
subsequent renetration.

5. Training and further training of teachers

_ One of the essential reasons why there 1S sucn a

variety of Arbeitslehre experinents in the Federal territory
is that teachers' knowledge of the occupational, econnnic

and social factors in work and industry vary considel ahly

.. 4 may ce inadequate. It is generélly thought that cachers
who have previously had some other profession and who :. V%
come to teaching via adult education arc pest equipped to
teach the subject. So generally they were the first to be
asked to experimen?t witn Arbeitslehre teaching. or they
themselves did so on thelir own initiative. Sone of them
nave thus ¢°ready obtained considerable oractical cXperience
in teaching the subject and Lhey are being used as advisers
on Arbeitsichre in the further training cf teachers. But

for the time being there arc no generally ~pplicable

teaching principles in this field, and so further graining

is limited to separate 1ltems of information on 1abour and
industry and the presentation of sclected teaching models,
which are not sufficiently firmly ased on teaching ~panciples
and which have not vet been sufficiently well tested in
practice.

Under general arrangements for the further troining of
teachers Ministries of Education or individual educntional
authorities cffer varying degrees of further cpaxning 1in
Arbeitslehre. For example, as many systematically arranged
courses as possible are being organised in Harmburg and Brenen
by the apvropriate institutes and in Rerlin with the
co-operation of the Schools and Industry Wworking Party.

Other Linder (e.g. Hesse, Rhineland-Palatinate) organise
weekly courses or courses lasting several days. In Bavaria
the third televisior. network is used to familiarise teachers
with the requirements of the upper level primery s:hool and
the 9th class, without withdrawing them from work. Mention
should also be made of the German Correspondence goursc
Institute (Tibingen) scheme to cnable teachers to obtain by
correspondence the gualificatlions nezxded to teach Arbeitslehre.

ERIC
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Only in a few exceptional cases do Ministries of Education
provide opportunities for larger grouvs of teachers to learn
of developments in other L&nder or to atiend courses and
conferences at recognised supcr-regional institutions; any
such arrangements generally =ntail considerable sacrifices
in time and money on the part of those who attend.

Teacher training colleges arc¢ proving slow to rnalise
the need to organise specizl study courses and independent
lecturing posts in "Arbeitslehre". So far Arbeitslehre
lecturing pocts exist only in the teaches training colleges
in Berlin, Bremen, Flensburg, Kiel and Saarbriicken. At
these colleges Arbeitslehre can be studied by students as
“heir first or second subject. In the training colleges of
North Rhine-Westphalia, there are separate lecturing posts
for the three technical fields of Arbeitslehre - technical,
economic and domestic; but generally there is no joint
planning by lecturers in the three fields. In all the other
teacher training colleges in the Federal Republic at lcast
individual problems connected with Arbeitslchre are covered
within other disciplines (political sciences, sociology,
general theory of teaching); there are no plans for special
courses in the subject. At most teacher training colleges
practice in industry and social work is provided for siudents
on a voluntary basis, but students make relatively little use
of the opportunity because practice of that sort generally
speaking has no direct bearing on the course or examinations.
So there can be no hope that sufficient well-qualified
technology teuchers will be trained within the next decade
unless appropriate measures are taken at once in the field of
teacher training and further training.

7. Prospects

A fundamental scientifically established theory of
technology teaching and a universally valid curriculum are
considered by experts, educational policy-makers and teachers
alike to be an urgent necessity for the future development of
"Arbeitslehre" in upper level primary and comprenensive
schools in the Federal Republic. According to Herwig Blankert
(4, page 172, et seq.) costly, time-consuming research is
required and at present the means cannnt be provided out of
the education budgets of the State or the Linder or by private
endowment. Resources are not even sufficient to encompass
and describe all the current experiments being conducted in
schocls (1), not to mention vetting them scientifically and

.

(1) Apart from a specific survey of technology teaching
conducted by the present writer with 2 grant from the
Volkswagen Foundation and the help of the Cultural
Research Institute of the Max-Planck Gesellschaf+ in

1968/69 (pub. 1970) (23).
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testing their reliability. All that we know of so far 1is

12 contrel exoeriment which Friedrich Ginth conducted in
Frankfurt between 1968 and 1970 on six upper level .rimary
s2hools to assess the project method in technology teaching
(2%, Volune 7, p. 76 et seq.), the results of vhich will
srobably be published in 1971. We have as yet no inrormation
on Lichtenstein-Rother's promised experiments in ujcer level
primary schools in North Rhine-Westphalia (13) or those planned
by Welfgang Klafki on comprehensive schools in Hesse

(20, page 73 et seq.).

Despite its lack of secure foundations, the teaching O
technology is being introduced with increasing vigour intce
all the Linder. The curricula and guidelines which have been
provisionally proposed should be constantly set ~gainst
practical experience and revised where necessary. It is
to be particularly hoped that experience gained in the field
in comprehensive schools will hely fowards the inclusion of
"Arbeitslehre" among the subjects taught in all secondary
schools, including technical and grammar schools; for this
much is already certain and is proclaimed by all progressive
educationists in every part of the Federal Republic -
pre-vocational instruction of the "Arbeitslehre" type is no
longer a need peculiar to upper level primary schools put
is an indispensable part of the "general" education of any
young person in every branch of schocoling in a modern
industrial society.
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APPENDTIZX

Curriculum for 7th Class Metalwork
- 8th Class Electrical Engineering

9th Class Domestic Science

Sources: 5, p. 8 et seq., p. 41 et seq., p. 58 et seq.
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, Criteria i- planri'g

produc<ior for

Teacrir g

Teactdirg .t ectives

persoral ise 1. Total *im Krowledge
2. Allocetion of %ime Skills
3. Premises
L. Special aids

Pupils work on articles for 1. * perloas TECHNICAL

their owr. personal use,
desigring them themselves,
ard making their own plan
of work, taking account
cf serool workshop
“a¢llities and availeble
tite. Cost of materials
must be within the limits
of **eir pocket money.
Pupils gain experience of
the gualities of various
raterials, their owa
abilit, to use tools and
machiines and their
arilis, o produce an
article, draw up & plan
~t work and carry it
throagh,

2. Tombired periois

*, Classrooms, Tetal work
shops

L. Vocational trau~ing
a:as (rilms, tapes,
slides, oooklets)

1. Drawirgs

A desi1gr of tne proposeq article is suwrmitied r, tne pup1s
in tre form of a skewc:. It must give as man, views as

are ~eedea for the exact defiritior of tre article
(elevatio:n, section, plan) - perspectl.e 2rawirgss are ot
reg.ired. Drawirgs and measureme:.ils are ' te dore in
accoraance with DIN {German Industr, Nor~) sta'.aaras
(measuremer t lires etc., arrows, figures in "illimetres'.

2. Materials

Pupils vecome familiar witr the aifferent propertles of
netals - steel, opress, copper and eluminium - in relation
to the working tecrs iques mertioned below, ard tre problem
of corrosion. Artificiasl materials must be semplea and
taken into accourit i1n plenrarg, as far as possitle. In
conrection witn tne article %o ve produced, pupils fird

out how to select mctel bars, shapes, sreets, tubes andsor
i smaller accessories from scred les ara catélogues. Materiel
is selected o'. the :asis of experiment (1nterdeu use,
appeararce) ard takirg account of cost,

3. Technigues

Pupils develop the krowledge ard tects:iques required in
carryirg out the followirg operations, 1.e. desigretion
of measurirg instruments, tools ard alds, rules for tte
haralirg ard care of materials, correc’. procedure,
including accident prevertion.

1 Measuremer.ts ( ccurac, + 1 millimetre) witn Stecl ruler,
outsije caiipers, steel sgiare and try
sguare.

wit:, gaure, steel straignt-edge and °*r.
square.

3
!
: Markirg out
i

1n the vice witn accessor.es fproteciurs:,

Screwlng up

Sawing with hacksaw.
Filing witn taper file (specialists blunt file).
ECONCMIC

1. Calculatior

Pupils must make preliminary calculations ot costs (mair
and secondary) comparing costs of different materials.
Probeble work-time must be estimated. Actual use of
materials ard time are to be recorded on work Slips
during execution. Ir a Subseguent calculatior the

actual facts will be assessed; the plans will ve corpare?
with actual execution and deviations and their causes
examined. Pupils must be able to define the concepts of
calculatior, main materials ard secondar,; materials.

2. SUEEIK

Establisnmert of iype and quantity of material required.
Sources of suppl, must be established together witn type,
cost and quality of material (use of relevant sources

H of informatior.). Pupils weigh up the intormaticrn ot tained
l and take their own degisions, which must be based or

rational criteria. Planning of supply accoraing to source
and quentity (e.g. individuel or group purcnase).




O

ERIC

Aruitoxt provided by Eic:

Ayl

DECS, E5T (71) 91

Supervision

Cortritutiors
from otrer
Su. ect

Contributions
to vocaticnal

ruidarce

Alternative
processes

Examples of pro ects

(a) Productio~ prolects
(articles ard services®

(1) Aralyticel prolects
(surveys, practice, case
studies)

3. Organisatior

Pupils —ake a work plan
glving the seguence of
#ll the most important
operations ‘e.s. hbuilding
instructions'. Tuey must
use appropriate work
slips (partial operatior,
means, materials, time,
special details). Places
of work and facilities
have to be allocated
according to workshop
reguletions.

SOCIAL

Regulations for workshop
procedure rust te discussed,

ustified and agreed. The
same applies to any penalties
tor cortraverntion of
regulations.

Sonsideration of various
ways of distributirg roles
1or execution of partial
operations included in the
work plan.

Any protlens of co=-operation
or disputes must be dealt
with in the t1:st 1rsta~.ce
b, small w.rke=s:roups. Any
unsolved questions may be
discusses t, the whole
work=-yroup in order to
tacilitate a decision.

o

Corparisor of tne
proluct wiil tne
desigr, taking
accoun® of tne
pupil's owr
evaluation.

Criteria:

- accurac, 1r
measiremes.t

- qualit, ot
material

- quality of
work

- appeararnce

Examinatiom of
time ard cost

Matrematics:

rmeasurement
ot length,
right angles,
calculaticn
of surfzce
area

!

Not ye:
established

Protection of
surfaces:

varnishing
qetal burrish-
ing

lempering

metnods of
nolaing
togetners:
glie

(a) rail with rooks
(key rail)
book-ends
napkinstand
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Zriteria ir, plarning
producticn for ar
irdividual contractor

Teaching
1. Total time

2. Allocatior
of time

. Premises

Special aids

Teachring oblectives

Knowledgze
Skills

Pupils make an individual
ar+i:le, the guality ot
whick Is measured against

that of rard-made articles

oL the market. Tre
decision to make “he
article 1s taker i:
ayreement wiwrn ar
irdividual contractor.

Pla*~iry ard execution
are nore ir acccrdarce
witl productior
repulations.

Model work plans are
prepared ard estavlished
Jolntl,, Pre- 2na post=
operatioral calecalations
ire dore 'nlrtly.

Price depe ds or supply
it derana v 4re school
Lomtext.,

36 periods
2. Comocined periods

3. Classroums

metalwork shops,
if possinle with
irdividuel
lighting [
each workbench,
seating at work
level, 3-pin
earthed plug
sockets

TECHNICAL

(2)

(k)

Drawirgs: The task is presented to the pupils in the form of simple standard
assembly diagrams, partial dlagrams and circuit diagrams. In addition, an
exarmple of the equipment is demonstrated (comparison with drawing; workings);
papils, with the teacher, draw up a work plan based on & model plan which
they are snown, and they prepare drawings. The objectives set forth for
grade one metalwork and circuit diagram norms apply to these drawings.

Materlal: Choice of comporents, raw materials, semi-finished products and
read,-made parts is made taking into account the use to which the article
will be put (normal quality), the contractor's wishes and operational
procedures (existing facilities in the workshop). Selection ¢sn be made
fror amorg metals (construction and conducting materials) and artifical
raterials (cor.struction and insuletion materials) most commonly used in the
electrical industry. Pupils get to know the qualities of the raw materials
in relation %o the work procedures mentioned below and their electrical
qualities (as conductors, non-conductors, semli-conductors) and their
durability  upkeep, corrosion, wear)

Aork techn.ques:

e list irawn up under criteria for projects for personal use (metalwork)
must be - xtended to include the following knowledge and skills:

1

Insulating of wires with insulating pliers.

2. Tirrirg of lead ends, soldering with electric soldering iron (220 v/100W).

ARy

. Bending lugs with round-nosed pliers for making electrical contacts.

4. loldering of electrical connections with the soldering iron (220 V/30W);
care of the soldering iron,

(%l

. Connecting/wiring up of electrical components.

?

Pinching for making electrical contacts.

Observance of accident prevention measures in force.

ECONOMIC

fa)

(b)
(e)

(d)

(e)

Preliminary calculation of requirements in raw materials and secondary
materials for alternative methods of execution, comparison of the various
methods of execution. Calculation or allowance of an additional amount to
cover risks; comparison between own costs and commercial prices. Assessment
of work and supervision.

Obtaining of customers through inquiries and publicity.

Finalisation of material required, sources of supply and tenders. Drawing up
of a 115t of parts and materials. Supply plan according tc quantity, place
and time. Independent purchane where appropriate.

Payment of money orders by post, filling out of receipts.

Acceptance and confirmation of orders. 111ling out of bills, registration
of correspondence and vouchers.

Keeping a simple income ana expenditure account, management of cash and
keeping of a cash account book.
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L]
Superwvis:.- Cortritutiors Contrit.tions Alterrative Examples of prolects
from stler tion
;3 ‘ef.se t‘oiggsz foral processes (a) Production pro‘ects
subject suidance (articles and services’
(L) Anelytical projects
{surveys, practice,
l case studies)
{t) Purcrase or accLw*, pavment Test of sult- Matrematics: Not yet Tinplating (a) Power supply unit
ty o "orey oruer, (1llivye out atlility for ats established by dipping
) recelpts, furetior., Measuremernt of - charging equipment for
: lergtrn smalle-size accumulators
'Y Cemnrerensior of rusiress Test ¢ rell- e.g. for portable radic
f cerms. akilie,. : r:i:f:’::'":’:;:f and television sets,
; A tape recorders and
[ +Y Plarrirg o0 AsrkK, 1se of ~orparison Calculatioc:. of flash equipment.
| ATk sl.ps or control ot te'weer ‘ve cus?

pr o reSe; comp.risor. tetwee:r arilcle made
t1» = 1 work; identiticatior ary ‘re patterr.
© 2 3l¥~catior of special

Yeas .memert of

I
| - as source of power for
i

t1re :

the following projects
apparatus with flashirg
lights

(proportior,
petcentages)

T:sKs, ratiorwl orparisation Measureme, US:
rrotne wrkierc

|
Qual.*. o! work ! | - signal apparatus (model
: ‘{1 Arterecreck of raw materials, (especiall, Pl gics: | railway, model motorway,
< sec. r zar, materlals ara solderins), Prirciples of elec-: model airport)
) pr '3, trical engineering I .
! Appeararce (properties of ! , = set point control
. ¥CIAL electiicity, vol- ! equipment (e.g.
. Examinatior o. tage, current, ! thermostats)
- recoyr 1tior ot roles ard “1me and costs. | resistance, simple !
‘eir !.oetzo 1r soclal electrdical circuits, - door and window security
F 1e at, e 5eips; . direct current and !
, a _terrating current). - components in lighting
I = recoer:tics of “he roles i [ effects (lights for
expecten: | German: | perties, fairy lights
! ete.)
' {5 1 *+e pupll 17 working .« rrespotaernce, '
? o7 a river patterr, Pulicity ard } - intercommunication
' B s v oy + system
3 tY 50 ve pupil (s tie ravertisesert,
Lt LV.i.el contraccor, Calalogues and "o intercommunication
prospezt.ses. between 2 points e.g.
oy e supplie:r (ot ' living room - kitchen,
<nterials) by the , garden gate - front
papil. . ‘ door
l= recor.t.or st place, ‘ Light barrier
' “e1tfv, £ta*ns, rark and
role as ‘hie basic structural ’ - switching on and off of
tactur 1n tne social system; ary desired circuit
e.g. lamps, wireless
- recorr 1troe ard fulfilment sets, etc. when passing
! ~t 1 le ey .- appl in- through a light barrier
rereral riles to specii:c
Work sitaations; , - 1in connection with an
: B alarm bell for security
- rational tehaviour in of rooms
' co- tliets of roles; ' ‘
. Remote control switches
- recoritior of causes, '
. possitle crarrels and : ‘ manual remote control of
i soluty w8} , any desired circuits
! ' e.g. lamps, wireless
I - ari1iit. ‘o remain aloof tror ) equipment, from as many
wre's role and to pass critical places as required.

. f
|  adement or now it 1s played !

(sanctions as tne response of | '
trsiress partrers),

Q
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I. °rl eria for domestic
scierce prolects

Teacnirg Teac: .r.g oLlectives

1. Total *ipe K: owliedre
. Allocaticr of ixills
time
2. Premises
Special aids
w.el plans should srow pupils 144 periods I. Household planni.g

e connection betweer
tectrical, ecoromic and |
soclsl consideratiors.
Planning in tre hore emkraces
ir.come ana experditure (use
~: income) plenning of gainful

2cupatior ara planndng of
~ouselcld managemer®.

I- tte 9th cless the main
~mphasis is on organisation
uny lorw-terr planning of
ra'nful activity ard nousenola
ecotwmy from the firance and
t.me points of view.

“ras teacring must show:

‘z" the connectior. Letweer
secripation and ‘ousehold,
work and consumption
(establishment of criteria
trom the domestic science
point of view);

(1.} nousebsld and family to be
a sector that can be
organised in accordance
with rational decisions

(abilit; to rur a tousehold

and plan life rationally):

(¢) tne place and function of

the household (single persons,

childless families, and
families with childrer) in

the social context (ability
to mirror social ard socio-

political conditions).

7Z periods (tull
class)
72 periods (half
class)

Classrooms

Hooms for touse-
nold technigues
ard textile work,
pussloly model
riouse.

Letters trom
erployers

Numter

Year

dentification of the various types of household (type l: single persor;
type 2: 2 persons; type L: 4 persons) according to income, age and sex,
to serve as a basis for all further pianning.

. Realisation of the fixed costs and variable expenditure in different

households (household plan}.

Pupils learn of the various ways of obtaining a house (titles, owner
tlats, loans for tenants, ete.).

Pupils learr. criteria for the selection of a house or flat for
households of types 1, 2 and 4.

Position (communications, dis*ance from place of work, Schools, nursery
schools, shopping centre, contact centres, parking areas, green apaces).

Arrangements (number and size of rooms, connsction between rooms,
heating, sun, ventilation).

Amenities outside the house (central laundry facilities, children's
playgrounds, storercoms, hobby rooms and comsunity rooms).

Rent and charges, rates and taxes.
Pupils are made familiar with information, advice a-d pmtectior
organisations (e.g. New Domestic Economy, Tenants' organisations).

Investment calculations for household equipment (use, length of life,
aequisition and running costs).

Assessment of useful life of household articles.

Execution and filing of accounts, receipts, guarantee slips, cor.trac-s,
instructions for use, forms; long term timetables.

Caleulation of gzain from various gainful occupations outsiie the
household.

Assessment of the housewife's activities.
Drawing up of short-term and long-term finance plans.

Planning of use of income, allocation of expenditure; establishment
of sources of finance and methods of saving, comparative calculations
ori ways of obtaining credit and investing.

Getting to know the most important legal aspects of loan and savings
contracts; insurance policies (liability, accident etc.); tenancy
agreements; family law (engagement, marriage, community of earnings,
law relating to young persons, etec.).

Ratioral behaviour as a consumer:

assessment of personal needs according to urgency f(insight into the
slgnificance of status symbols);

critical assessment of needs inspired by publicity (suggestive ard
informative publicity)

exerclise of discretion towards the market.

Alds to rational behaviour by means of consumer groupe sharing common
interests:

possibility of organised purchaser solidarity;

influence on supply and legislation.

. Recognitlon of professional and private roles for the purpose of

harmonisation; occupational activity, family situation, family
planning, political affiliation, participation in cultural 1ife.

Settlement of confliicts of interest:

realisation of and consideration fcr the need for emancipetior of all
members of the famil, and corresponding allocation of tasks.
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Certrinutions Contrit.tior ! Examples of pro ects:
‘ fror otrer to vocatioral ! (a) Proguctior projects
‘ surlects orientation ; ’ fgoods ard ser:lices)
1
: v (&) Analytical projects
' (sarveys, practice ana
: case St.dies)
|
| ITI. House’old maragemert (experimerts to deterrire coSts Sociology: Not yet (b} drewing «p of hougerolza
ard time) . established plans for household types
9.21 Past srd pre- 1, 2 and 4.
1. Pre- and postecalculatior or comparative calc.la- sent function
tior. ©f rousehold expenditure for t..e various of the famil,. ‘ Ottaining ard financing & ‘
:;::s~2f=¥i;iigzlgréléxieiid.tlé to erieria for 9.22 Position of nouse or tlat.
CHEE R ' AR womar, in Household maragement.
2. Market s.rve, of goods and services. industrial (a) (b) Fumishirg a nouse or
sociey.
z. Pupils ottalr krnowledze ard skills concertirs “re flat.
kitcnher as a place of work, i{.e. work places and .23 Social assis- () Drawing up & pian for re
eq.iipmert (preparation, cookiryg, wasring .p). tarce from ‘he care, clotnirg and feeding

State, tne

R . of bables and small
community and

Arrar.germer,t »f work places.

childrer.
Felative measuremenis (DIN 10022, size ot tue welfare T
various pleces of equipmert) associations. Hints or uptringing.
| Desigr.s ard types of kitcrer. 2.24 PFamil, laws.
Rational selection anrd arrangemer* of equipment. ,70 Man as a
consumer in

4. Time 2rd rotion studies, defiritior of work ro.tes,

plarning of werk procedures, compariso:r Oof varlous economic
soclety.

. forms of organisation.

) Biology: (Sex

| c Af e

! £. Calculation of income erd experdicure. education)

Maragement of cash and keeping of a nousenold
cast book.

| t. Safey in the house.
III. Furnisning a flat

Pupiis plan the arrangement of a flat of types 1, 2
ani 4, in relation to living reguiremerts.
Purrisring of rooms (basic equipment and
possir1lity of expa:sion, consiceratior of places
for putting things and space for movement e.J.
acc-rdirg to DIN 18011):

Material, torm ard function of furnisnirng;
Decora*ion (wallpaper, curtai-s, carpets);

Liy ~ins and colour problems; ousenola liner,
crocker,, cutler., slass.

IV. Drawiny, up plans for the care, clo*hing ard feediny
of babies ard small children, hints on educatio!

1. Presnant mothers
- drawing up of rules of pehaviour during pregnancsy;

- collection of information on employmerit protection
and insurance for mothers;

- survev of Institutions advisirg and caring for
pregrant mothers.

2. Care and upbrinzing of babies ard small cnildrer: ;
- collection of a layette for the new baby;
- care of the new baby;
- Jrawing up a feeding plan for the first year;
- staves in jevelopment ir the first yvear;

- criteria for chousing practical, sate, appropriate
toss;

- sympoms ot 1llness in bables and small cr.ildren
ard rules of conduct for parents; ‘

- sources of danger to bakles and small children !
ard first-aid in case of acclidents; i

- compulsory and voluntary vaccination { tiec*s and
reactions), rotifiatle diseases.

4, Famillarisation with literature or the upbringlry
aid care of baties and small children.

4. Occupatlions conrected with the welfare ard
apbritsing of children and the tasks involved.

ERIC

Aruitoxt provided by Eic:
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THE TEACHING OF TWCHNOLOGY IN FTRANCF

—— i

I. Structure and orgenisation of the FTrench schyol systen

I.1 Compulsory primary education begins at the age of six and
extends up to the age of eleven -~ or occasionally twelve in 1
cases where pupils have repeated a class. QOptional pre-
gchool education for children from twc to six years of age
is provided in nursery schools.

Vestiges of the old "pre-reform" system still remain in
the form of primary school-leaving classes composed of pupils
in the twelve to fourtcen age-group who complete their studies
in a two~year terminal course.

I.2 Lower secondary education

The various types of secondary education which existed
under the old system are progressively being replaced by a
unified system which is more logical, more democratic and
provides equality of opportunity for ali. Uniformity is
being achieved by the abolition of first cycles in the
technical lycées; by the gradual closure of those sections
of the technical colleges - which draw pupils fron the primary
school-leaving classes (twelve to fourteen), themselves
disappearing now, too; and by the conversion of the junior
secondary departments in the classical and modern lycées
and CEGs (1) (providing short courses) into CESs (2) enjoying
administrative, educational and financial independence.

Consequently, all pupils between the ages of eleven and
twelve leaving the terminal class of primary school (i.c. the
second year of the intermediate course "cours moyen") will
proceed to a CES for a two-year "obscervation cycle" in their
sixth and seventh years of schooling, which under the French
system are rather illogically called Class 6 and Class 5.

This cycle constitutes a common course for all pupils,
the sixth and fifth "transition" classes providing specially
adapted instruction for those who, by traditional standards,
are for different reasons slightly retarded, i.ec. from the
point of view of their attainment in tie two basic subjects
(French and mathematics) and the two "stimulus" subjects
("matiéres d'éveil")(history - geography and natural sciences).

.

(1) Colléges d'enseignement général.

(2) Colléges d'enseignement secondaire.
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In the CESs there is, in additiocn, a guidance cycle also
lasting two years. It is in the first year of this cycle
(Ciass 4 or eighth year of schooling) that pupils begin to
follow different paths and technology is introduced (see II).

In this class a distinction is mezde for the first time
hetween:

- basic compulsory subjects including, French,
mathematics, the first modern language and
technology;

- compulsory "stimulus" subjects including history,
geography, natural sciences, handicrafts, art
and physical education;

~ optional subjects including T,atin, Gree: , a senond
modern language and intersive study of the first
modern language.

in the following year (Class 3 or ninth year of schooling)
the teaching is similar to.that of the previous year and
completes the guidance cycle. The conclusions reached at the
end of this cycle are decisive for the pupils' future.

I.5 Upper secondary education

From lower secondary education pupils proceed-

- either to a short upper secondary course, with a
vocational bias: pupils study for two yYears in the
new secondary technical schools ("colléges d'enseignement
technique") and prepare for the vocational training
certificate ("Brevet d'Enseignement professionell);

- Or to a long upper secondary course offering economic,
technical, literary or scientific studies. Th.s
three-year course leads up to the baccalauréats which
permit admission %o higher ecducation where, once
again, there is a choice between a short course in
the institutes ard a long course in the universities.
It should be mentioned that any pupil or student
taking a short course can, on completion of this
course, transfer to a log course.

L/,




-3 - DECS/EGT (71) 92

IT. The teachinz of technologVv

IT.1 History and background

The introduction of the teaching of technclogy in ¥France
can be attributed to the foresight and determined c<¢{forts of
the Directeur Génsdral, Monsieur CAPELLE. The subject vas
first introduced experimentally in technical schools in 1963,
with the co-operation of technical teachers.

Once an idea has teen created, it needs a favourable
climate in which to develop. That this climate ex.sted can
be illustrated by numerous quotations expressing the concemn
shown not only by specialist teachers, but by educationists
of every kind.

"Manual work and lear ing-by-doing (replaced by
initiation into technology) can also prepare the
pupil for technical and scientific studies which
occupy too small a place in our schools. This
state of affairs, inherited from the dead past,
must be rectified without delay."

- Unesco document -

"Secondary education must itself comprise

technology courses and their graphic expression

in order that every pupil may be able to integrate
himself with the technical world we are living in,
whatever may be the level at which he leaves school."

~ Unesco document =

A far cry from the formal parting of dogma by the
teacher, technological studies will be focused on the
technical object.

"The technical object, more than the scientific

object, can rlay the part of a mediator between

nature and man, because while the scientific object
reveals itselfl as analytical, abstract, even creating

a sense of irreality, the technical object is seen

to be synthetical, concrete and in direct relationship
to nature. It organises different sciences starting
from a finality which has been lived and which gives

it a kind of deep unity. It brings together intentions
and laws."

- Unesco document -
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"Are our education systems - inherited from the not-
too-distant past when education was the preserve of
relatively limited groups of people within a relatively
stable society - suited to today's need for mass
education and to a world undergoing rapid intellectuszl
and material development? In the face of the explosion
of scientific and technological knowledge, and of the
profound economic and cultural changes which are taking
Place in traditionalist and modern societies alike,

can we leave the structures, curricula and methods of
the past jJust as they are?" (1)

- René MAHEU, Director Generzl of Unesco -
s - Rabat Conference -

"Teaching based on what is real and concrete could be
very helpful to children from humble backgrounds
during their first stages of secondary training."

~ Rapport sur la Jeunesse - France -
Aand again in the same report:

"If a statistical connection can still be found
between success at schocl and social origin, it is
mainly because the education system itself was
conceived and developed for special types of irtellect
and can be assimilated only by those who have the
necessary basic knowledge. Too often there is
confusion between aptitudes and initial intellectual
acquirements." (1)

The discovery of aptitudes involves the process of
communication and where this is inadequate real capabilities
may remain undetected. In spite of its bluntness and political
overtones, we should 1like to recall the conclusion reached by
the Italian Professor, Director of the Barbiana School on
"true culture";

"It is inaccessible to the rich, because they are cut
off from the masses, and to the poor, because of the
absence of communication."

Moreover, if our concern is to train scientific minds,
capable of discovering and revealing causal relations, we must
admit that this act or discovery is, in itself, a kind of
article of faith and that the complexity of reality does not
facilitate its analysis. 1Is this an explanation or a
Justification of the gulf that too frequently divides school
and l1ife? Common objects must be specially treated before

-they find a place within the "hallowed precincts" and even
scientific objects are subjected to a process of intellectual-
isation, and rrtion:lisstion i which pupil perticipaticn is
11 too rere,

ERIC (1) Translator's version.
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The imparting cof lmcwledge remains e craft uhich we
have devised, and if ou:r pupils progress along the path of
discovery it is mainly in our wake.

Technology has attempted to proviae a solution to all
these contradictions and problems.

IT.2 Definition of technology

In the context of what has just been said,
Monsieur CAPPFLLE defined technology in the following terms:

- "Education Nationale": M"i'option moderne s'enrichit".

IT.21 Technology is a language

" ... like mathematics, technology in lower secondary

teaching, since it is based on a mode of expression, the
dimensioned drawing, with its conventions, rules and logical
combinations, is also a language: a language making it
possible to study and know the mechanical activities, which
are considerable-today, of our civilisation."

I1.22 Technology is a subjec: concerned with construction

"Technological language, expressed by the dimensioned
drawing, finds its applications in activities of analysis
and synthesis starting from okjects - machines, for example -
conceived by man to satisfy his needs ... Iechanical entities
offer (by comparison with biological entities) obvious
advantages: they are much simpler; one may choose among
them the elements of a progression easily achieving the
transition from the simple to the complex ... DMoreover,
while analysis is relatively easy in both cases -~ disassempling
or dissection - synthesis, on the nther hand, is much easier
in the case of mechanical entities ..."

TT1.23 Technology is a science

"Technclogical reasoning coincides with scientific
reasoning: one starts from objective consideration, one
advances by a system of successive trials, one finally reaches
a general view of the phenomenon analysed, sometimes a law ...
Technology, through its methods of anzlysis and synthesis,
is therefore capahle of establishing bonds between physics
and mathematics, and awakening the curiosity and aptitudes
of pupils to the immense field of the cxperimental sciences."

IT.24 Technology is a means of culture

Moving on from these pedagogic considerations, and
indicating the true place of technology among the other subjects
which have for many years figured in our curricula ...
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"Technology is a means of culture in thc sense that
Valéry understood it, that is, a means of situating oneself
in relation to the modern world, in the techr.ical and human
aspects which characterise our civilisation."

IT1.25 The aim of technology teaching and its medium )

Technology as a school subject was previously optional,
but will be compulsoryv (see para. 12) as from October 1970.
To comply with the definition given above, it will be centred
on a technical object, that is, some object designed, developed
and manufactured by man to fulfil a specific purpose.

For teaching purposes, the object chosen will be:
- sufficiently simple for its purpose to be obvious;

- a well-known common object so that the pupils can
write and talk about it rcrdily “ithout the help of
the teacher.

The truth to be discovered about this object should,
above all, be obvious and should require no more than the
perception of the relationship between the various parts of
the whole.

For psychological reasons, the object will be:

- mechanical, because children generally (and particularly
those in the thirteen to fourteen age-group) are
interested in movement and are keen to study relationshin:
within objects that move. The motivation is obvious,
and the teacher acts mereiy as a catalyst and an
organiser of living research.

ITI. Brief analysis of the syllabus

The essential topics are the two elementary functions:
translation and rotation. To these are added transmission and
transformation of motion to make the syllabus more complete,
and to satisfy a curiosity which we witness every day and
nenetrate the complexity of reality. These topics form part
of the study of elementary kinematics whose analysis, in
addition to the logical reasoning which we emphasised earlier,
calls for:
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} - Jdiagrammatic representation of an abstrac® concept
which scrips the object of its tangible gualities
| and reveals its elementary function and essential
i intermal rclations:
| - mcasurement and observation of their numerical
expression which, carried out accurately, form the
basis of all scientific work:

-~ graphic representation of the measurements and
their analysis;

- mathematical interpretation of the graph;

- the dismantling and reassembly of the object which
requires the ability to pick out from the whole
co-ordinated unit the main parts, the secondary
parts and their connections, and involve both
logical thinking, mechanical intuition and manual
dexterity;

- the child's creativeness and inventiveness applied
to concrete objects with results that can be
immediately checked. (This opportunity is so
rare in education that I feel it should be
emphasised.)

and also
- gpraphic cxpression.

T shall not dwell on the qualities vrequired and the
aptitudes developed. In spite of the limits quite justifiably
imposed by the time-table and official instrucftions on the
"apprenticeship" in this subject, it can bc asscried that
this "language", which is increasingly essential to 2(Cth
century man living in a technical civilisation, is of great
value during this guidance cycle when aptitudes are being
discovered and vocations aroused. To quote Teilhard de Chardin
"whether we like this fact or deplore it, nothing more surely
or more exactly characterises modern times than the irre.istible
invasion of the human earth by technolozy".

By 1its choices, content, context and pedagogy tezhnology
aims to break dowvn the artificial barrier of prejudice betwcen
the two cultures - the arts and the sciences =~ and we nope
thereby to encourage better recruitment for technical education
in order to meet the need for a more rational distribution of
skills which the nation requires.
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TiT.1 g;ass 4

T shall confine myself to the introduction and the four
chapter headings forming the syllabus "Technology and Physics-
Mechanics". The list of objects to be studied is given as a
suide, and judicious selection by the teacher should provide
a method of analysis which will bring out the technical
sunctions and their logical organisation. The sethod of
enalysis leads on to graphic expression, measurements, and
consequently, the problems of indicating dimensions or values.
Cnly elementary dimensioning will be taught.

The free choice of objects should enable the elementary
technical functions to be introduced:

- attachment
- guiding
- motion and transmission of motion.

It should also permit the introduction of the following
concepts in physics-mechanics:

~ measurement of length and arcs (angles)
- concept of force, weight and mass
- friction between solids.

It is clear that a techhical object, however simple,
cannot illustrate one phenomenon only and the distinctions
below are made according to the dominant feature.

I. Study of a technical object selected from a
group of objects involving the principle of
translatory motion.

ITI. Study of another object from a second group
whose construction calls for precision, in
order to introduce:

~ the systematic study of guided translation,
- the concept of linear measure,
- elementary functional dimensioning.

ITI. Study of a technical object from a third group
comprising elements, the deformation of which,

produced by stress, can be measured to facilitate
comprehension of an abstract concept: force.

IV. Technological study of a measuring instrument:
scales,

[ T
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For readers who are familiar with the.report cn the
course "Technology teaching in lower secondary <duzatica in
Irance", held at the International Centre for Pecdagogical
Studies at SEVRES in France, from 11 to 17 lJctober 1668, it
is important to mention and explain the differences belween
that report and this paper.

sarlier conceptions virtually limited study fo the
<inemstic aspect revealed by technical objects. Tr thc
sense that motion cannot exist without force, we were imposing,
in a very arbitrary fashion, a system of study in kceping
neither with reality nor the pluridisciplinary nature of
technology. Despite the choices necessary in any study in
order to avoid popularisation or the mere satisfaction of
curiosity, we have sought to reintroduce, from Class 4
onwards, the "physics" of the phenomena studies and, in
particular, the problems of measurement and the concepts of
force, weight and mass. These concepts, which are insecparable
fromr the concrete objects from which they emanate, are thus
ziven due prominence in our syllabus.

TIT.2 Class 3

The important items of rotation, and the transmission
and transformation of motion could not be included in the
Class % syllabus. They will therefore constitute the first
part of the Class 3 syllabus, the final draft oi which is
currently being examined by a committee of experts, but
Transmission w1l be confired to the study of zear-wheels,
and transformation to zzgrew~-nut and rack-ard-pinion svstems,
which invclve the use of two measuring instruments based on
different primniples: the screw-type micrometer [generally
for elongation) and the dial-type comparator {(gencially for
deviation). This syllabus reflects its author's desire to
return once more to a field common to technolouy and physics,
that of measurement, its limitations and quality.

The second part of the syllabus will still contain, but
in simplified form, a chapter on electricity covering only
the study c¢f simple circuits and their standardisecd description.
The main units of measurement of electrical curvents will be
gziven (voltage and strength) and safety regulations for the
protection of the user and the plant itself will be indicated.
An item of household electrical equipment will be stuiied
technologically and experimentally and »nupils will be required
2o read and interpret the particularsgiven by manufacturers
on common appliances (power, voltage). The concept of
clectrical cnergy and the reading of a meter will be among
the subjects dealt with.
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I1T.5> Implementation of the syllabuses

The extension of technology to all sections could be
obtained only by cutting down on the time allocation: this
is fixed uniformly at two hours per week only, but in
compensation:

- technology is established as a basic, compulsory
subject common to all courses. It will be taught
by one teacher who will be required to bring out
the kinematic and physical aspects of the object
studied and express these in the form of a logical
table, a technological diagram, a graph expressing
the results of measurements, a mathematical
relationship, and an industrial drawing fulfilling
the most elementary standards for marking dimensions.

= the number of pupils will be cut de'm %to that for
practical lessons and will generally be under twenty,
with an average of about sixteen.

- no distinction will be made between boys and girls
and the classes, which will generally be mixed, will
thus be characterised by a strong, stimulating
competitive spirit.

These are major innovations reflecting a considered
educational policy and designed to compensate the reduction
in time allowance.

Note should be taken cf the deliberate wording in the
Tlass 4 syllabus: study of an object selected from one group ...

The use of the indefinite article indicates that only one
object will be studied, but it also implies that teachers are
free to select, from a list which is merely a guide and not
exhaustive, a particular object from the group which they
intend to study in its entirety. It is obvious that if the
study is confined to one object, it will be easy to establish
analogies and to make comparisons from which the characteristic
sf the group can be decduced.

IV. Buildings and equipment

IV.1 Buildings

I think it is worth repeating that, in spite of the
oresence of the technical object and the fact that it has to
be handled, dismantled and reassembled, technology in Ffrench

/s
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education is not a workshop subject and this fact determines
thie structure of the teaching rcoms. These chould 2150 ruoet
the requirements of a schocl unit - or monomer, to borrow a
term from chemistry - of between 600 and 7C0 pupils. This
would correspond to an average of four to five fourtih-yewur
classes and a similar number of third-yesr classes, with
about thirty to thirty-two pupils in each. For the technology
lessons, these classes would be divided (see IIT.3) in %wo
to form eight to ter sroups in both rears; each requiring
sixteen to twenty hours' instruction. Two Tull-time teacihiers
and two technclogy rooms would thus be needed. For time-table
purposes, it is desirable that these twe rooms should be
interchangeable; we =z2re thinking in terms of a2 multi-purpose
roorm which could be used at any stage in the syliabus and for
s any type of lesson. The two technology rooms, 7 x 10.5 metres,
should be located on either side 2f an equipment room
7 x 7 metres and placed at an angle to the laboratcrv bernches
fixed to the two long sides of the classroom. Ea:zh bench
should be provided with the necessary gas, electricity and
1 viater supply fittings controllable by thc teacher alone. The
teacher should have a fully equipped bench facing tne pupils
tn» enable him, if necessary, to carry out experiments which
are too difficult fcr the pupils, or set up demonst-ation
models. He would obvisusly have a large blackboard or other
type of board with a screen which could be lowcred for
projecting films, slides or transparencies. His audio-visual
aids would be either projectors or overhead projectors.

iv.2 Equipment

There is a wide variety of equipment availiablz to the
teacher and pupils-

- technical objects. For example, a flat donr-bolt,
2 sliding bolt, a latch, a _.ock, = punching machine,
parallcl wvice jaws, a fruit stoner, =z door-stop, a
bicycle pump, etc., used in studying translation under
the Headings I, TI and III (see ITT.1). The study
of rotation calls for the use of pullies and various
types of wheecls; cog-wheels, which can be examined
separately or asserbled in a reduction gear unit or
gear-box, ete.

Class 3 requires the technical equipment necessary
for making simple circuits, a pocliet torch, a bicyclc
dynamo, a household electrical appliancc. As stated,
the 1list is not exhaustive and, in addition to the
technical objects supplied to the school as a guide
by the Ministry of Education, each school has an
allocation which the teacher can use to supplement
his collection for his own teaching purposes.

ERI

Aruitoxt provided by Eic:
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- measuring devices used occasionally as technical
objects: for example, rulers sliding calipers,
dynamometers and scales, micrometers and comparators.
One could also add standard slip gauges, limit
gauges, protractors, etc.

Mention should also be made of the main measuring
instruments used for electricity: ammeters, voltmeters,
power meters, oscilloscopes.

To eliminate any danger, the current is supplied
through individual fittings to the pupils' tables
and is available at 24, 12 and © volts D.C. or A.C.
with a maxirmum wattage of 120.

-~ Zfeaching or demonstration apparatus, consisting mainly
of models designed to explain a complex technical
object or tec illustrate one of its characteristics;
many of the models will be built by the teacher himself.

- equipment necessary for the chemistry side of the
course; this includes the usual laboratory glassware
and basic chemicals, and also technical objects such
as Bunsen burners, blowpipes, etc., an internal
combustion cylinder, etc., and thermometers for
reading temperatures on the Celsius scale.

- simple dismantling and assembly tools supplied to the
pupil and forming his own collection.

- finally, the teacher will have a good range of tools
and small machine-tools for making the models mentioned
above.

V. Activities related to technology

The importance (which we consider vital) of technology
in pupil guidanze (see VII) brings it into contact with many
subjects calling for verbal expression, observatiion,
visualisation of space znd abstract concepts, manual dexterity.
I have already mentioned French, natural sciences, mathematics
and art (drawing). However, there is one particular subject
which is directly linked with technology, namely handicrafts,
waich are taught one hour per week to groups of the same
composition as for technology.
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The observation of the technical cbject and its design
could be supplemented by tre zctuzl construction of b

or part of it. This would "complete the circuit" and enable
us to check i:mediately the quality of the preceding phases.
Tris third, or practical, phase - which cculd n>t be included
in the two hours 2llotted to us - could be made very
neaningfu? throush co-operation between the <wechnology and
handiecrafts teachers. ‘We consider such co-operation to be
of primary importence and %welicve that the weekly hour
allotted to the hendicrafts teacher will erable him to round
off the technological training of our pupils.

@]
O

VI. JTnitial and in-service traini:iz of tcachers of techrology

VI.1l Definition »f the prablem

The introduction of the compulsory teaching cof technology
will affect abcut 460,000 fourth-ycar pupils in our secondary
schiools. At present the number of properly trained practising
teachers is sufficient for 1/0,000 pupils (hither cptional,
technology teaching will become progressively cormpulsory as
staff and equipment become available). We therefore need to
train teachers [or 300,000 Class 4 pupils divided into groups
of a maximum ~f twenty, which means 15,000 groups requiring
30,000 hours of veaching. To simplify calculation, we will
assume that the requirements for Class 3 will bhe the same.
Consequently, 60,000 hours of teaching will need to be provided
with a specified period of time.

Under the French school systerr there are twc tvpes of
teachers, the "iycée type" possessing z secondary teacher's
certificate (CAPES: certificat d'aptitude & 1'enseignement
secondaire) and the "CEG type" teaching in thc general
education cclleges (colléges d'enseignement général) which in
some cases may be -ntegrated with the secondary education
colleges (colléges d'enseiznement secondaire) (see I1.2).

This sccond groun of teachers will provide about a third of
the instruction, i.e. 20,000 hours; the dual qualification
required ol them will necessitate the training or re-training
of approximately 2,000 teachers. The first group will be
required t» teach 40,000 hours, which will also mean a
minimum of 2,00C new teachers. Such, then, is the problem

to which there is clearly no immedizte solution.
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VI.2 CEG teachers

For several years the training of these teachers in the
"Centres Académiques" has included a thorcugh practical and
fheoretical basis for teaching technology, but the output of
new teachers (300 per year approximately) means that earlier
graduates, trained solely for teaching paysics and chemistry,
will need to be retrained. These retraining ccurses,
encouraged ty the General Inspectorate, 2rc peing organised
by the "Inspecteurs d'Académie" or by departmentoel inspectors
with the assistance of teachers of technical subjecis and a
number of physical science teachers. Organised on a voluntary
basis, the courses are particularly effective, but they need
to be developed in the light of the experience gained so far.
They include courses in drawing and technology (tctalling 100
tours) and discussions on teaching methods.

VI.3 Lycée teachers

Since the beginning of the 1968 academic year (ministerial
circular of.11. June 196%) all new physics teachers are. given

a course in technology during their professional training

year, that is, between the theoretical and the practical
examinations for their teaching cértificate. This 80-Hour
course is inadequate from the point of view of theory and
includes virtually no instruction in teaching methods.
Moreover, it does not prepare the future teacher for his

role as a guide, to which we shall return in paragraph VII.

We envisage a minimum of 150 hours, probably spread over two
years, leading up to a theoretical and practical examination

to be included in the physical science teacher's examination
which would be changed to "Certificat d'aptitude professionelle
A 1'enseignement de la technologie et des Sciences Physiques"
(certificate for the teaching of technology and physical
scieace).

VI.4 Length of the transitional period

We fthink that it would be unrealistic to spread the
training and retraining programme, and we are considering a
four-year plan covering the period 1970-74; we earnestly
hope that this time-limit will be respected.
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VIT. Assessment of results and rescearch

VIT.1l HKesults
T shall make a distinetion between tre resulis as they
affect the teacher:s znd as they affect the pupils.

VII.11 - In the course of my many visits I rave often
talked with the teachers. Generally speaking %they arc
:nereasingly interested in a subject which initinlly was
unfamilisr to them. Physics teachers are discovering the
connection between technclogy and physics and thereby improving
their own knowledge. They are discovering the value of the
diagram and the drawing, and the influence on their teaching
of the active methods - observation, analysis and study of a
rarticular object ~ employed in technology classes.

VIT.12 ~ The pupils are of very different levels and it
is remarkable that all of them are 30 keen on technology that
they find the two-hour period short. For the first time in
their lives, perhaps, they feel that they are contributing a
nersonal grain of knowledge and [inding a solution whose
791idity they can check. They can handle a familier object
and rediscover it; they can apply a geometrical relationship.
This kind of work becomes a fascinating game, and the main
prcblem for the teacher is to go beyond the game stage,
beyond the facil satisfaction of curissity, and elicit the
effort needed for reasoning and for interpreting what is
observed. In this atmosphere of activity the pupil Dbehaves
in a natural way and his innate abilities can be readily
perceived by the skilled observer. Technology constitutes,
in itself, the battery of tests necessary for pupil guilance -
we shall deal at greater length with this essentisl feature
in the nert paragraph (VII.2) - but without any external
prompting, thz pupil in the technclogy class undergnies a
profound change in nis motivations. ‘

- As an exception we conducted experimenis with
technolocy in the classical sections where Latin
is studied. The results obtained were very
satisfactory: the teaching of this subiect arcuses
an interest in things scientific and technical
whiech will be useful in pupil guidancc.

- The pupil in the "modern" sections makes real
erntact with the technical world and cpontanesusly,
without any analysis of his abilities, Jecides to
continue hig studies in the technical lycée. This
phenomenon is very noticeable and fulfils -ne of
the set =2ims (paragraph III preamble).

ERIC

/
. L]
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- Finally, it is quite impcssibie for com, lcte failures
to occur in technclogy because the possibilities are
50 numerous. But quite frequently there is unexpected
success for the pupil who is considered ts bhe mediocre.
I need not emphasise the psychological value of such
sucecess and the shedding of certain inhibitions which
coes with it - consequences whose beneficial effects
may be transferred to other subjects - but above all
there is a positive opening towards a career.

VIi.2 Pedagogical research

To conclude this paper I should like to mention the
research initiated and directed by me at the Acaddmie d'AIX.
WO people are in charge of the project:- a highly experienced
psychologist who is responsible for a course at the University
f ATX on the psychology of the adolescent and also teaches
2t the Marseilles Institute for Human Biometry, and a Director
'I' Physical Sciences and Technelogical Studies who is in
charge of the training and retraining of technology teachers.
"hey are assisted by a team of teachers and guidance counsellors
whom they call together periodically to discuss and determine
the lines to be followed. The results already obtained are
sneouraging, and it is planned to extend this research to the
Académies of Bordeaux, Paris and Strasbourg. I am enclosing
for information (Appendix I) the mark-sheet which each teacher
is asked to complete in the course of the year for each pupil
in his class. The headings are defined more fully in Appenrdix IT.
When preparing each lesson the teacher decides which phases
will enable him to discover the abilitics numbered 1 to 15 o,
more likely, in the course of a single lesson, halfl of these.
Juring the lessons he concentrates his a*’ ntion -n four ~r
Jive of his pupils and fi1lls in the obser. :stion form after the
lesson. 1In the course of the year this form will have bcen
used approximately eight times for each pupil and the fifteen
rieadings will have been examined at least three times, thus
providing the teacher with =z very 11 guidance dossier.

There are many questions for which objective answers
cannot yet be supplied, [or example: comparative behaviour
of boys and girls, effect of rixed classes, advantages of
using simple or moe complex fechnical objects, effect nn
future guidance and intellectual development, etc. We hope
that the current research will provide an answer and help
perfect the guidance procedures at the end of the lower
3econdary course,

A. PAYAN

Inspecteur Général de 1'Instruction Publique
(General Tnspector)
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DEFINITIONS

INTELLIGENCE AND APTITUDES

1. Aptitude for observation and measurings

Interest in the object, attention, method in
observation. Charpness and accuracy of observation
and measurements.

2. Sense cf space and geometrical forms

Ability to visualise the object and ite components in
space and tc represent the shapes accurately. Ability
to carry out the reverse process in reading 2 drawing.

3. ~ense of mechanical functions and relatiors

Aptitude for functional analysis ~f the sbject =nd for
synthesis, before or during dismantling or reassemsling.

b, Sense »f aibstract relations

Ability to think in the abstract and genaralise from 2
rzal situstion or object: awareness of rclations between
numerical results and sense of the physical law or
mathematicel relationship.

5. Inventiveness and constructive imagination

Aptitude for the procgss of rediscovery. Sense of
naking utmost uce of uveil-ble nmooius, Resourcofulness in
imagining appronriate solutions.

6. Ability to react t: a new situation

Speed of reaction (correct) to the unexpected in
observation and reasoning.

7. Manual dextcrity

Dexterity in h2ndling the object and producing a
drawing.
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Appendix I

MEANS OF DXPRESSION
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8. Ability to draw diagrams

Ability to grasp the essential and represent it ir
a simple and intelligible fashion.

9. Ability with symbols and drawing converitions

Aptitude for the language >f drawing and the use of
symbols. Acceptance and comprehensicn of the rules
of standard technical drawing.

10. Aptitude for correct verbal expression

Ability to present observations and explanations
clearly and simply, using correct terms and flexible
constructions.

C. PERSONALITY AND CHARACTER

11. Technological ~curiosity

Interest in the technical environmert. Curiosity about
technical sclutions for various needs.

12. Enthusiasm for work and sense of initiative

Spirit of enterprise; desire to take initiative;
desire for achievement.

13. Perseverance in research and application

Will to succeed:; sense of sustained effort; eagerness.

14, Intellectual integrity

Scrupulousness in reasoning, measuring and calculation.

15. Desire for perfection in work

Care taken in carrying out the various operations, for
example in reassembling the object, making models,

and carrying out experiments. Neatness of drawings
and exercise books.




- 2] - DECS/EGT (71) 92

APPIUIUDIX IIT

PLDAL OPERATED DOOR-STOP

Teacher's scheme of work

by P.J. Chirouze

PRELIMINARY REMARKS

-~ The lesson is given in Class 4 (pupils aged thirteen
to fourt-zen).

- The pupils have been studying technology for
approximately two months and have examined various small
objects involving the principle of translation, e.g. flat
door bolt, sliding calibre, "fruit stoner", punch, etc. They
have So far done six to seven simple drawings.

- The choice of a door-stop illustrates fairly clearly
the aims pursued in the teaching of technology. Xnowledge
of this device is obviously of limited importance from both
the theoretical and practical points of view. TtTs study is
justified solely by the exercises connected with it (hence
the importance of the careful preparation of such 2a lesson).

- A variety of exercises can be devised <epending on
the approach adopted; for example-

A. Tyxercises hased on the object itself.

B. Exercises based on 2 need or on a prcblem
(variant of the previous lesson).

C. Exercises based on the Arawing (complerent
to the previous lesscns).

In this document we shall confine ourselves to lesson C.
Readers requiring fuller information may consult a booklet
published in October 1968 by the Regional Centre of the
hcadémie of AIX entitled "Technology Lessons for Class 4
Pupils". The booklet is written by P.J. Chirouze, NDirector
of Studies at the Regional Centre of Aix en Provence with an
introduction and psycho-pedagogical commentary by P. Juif,
Director of an "Ecole Normale".
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DOOR-STOP

.
. e —

Bond-headed screw @5
"GIRSTOP"

Screw on to spindle 2

Opening in casing 5
2 x 25 V-Pin

Rubber ring
Vashers Z12 N
Crimped
Rubber pad
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C. FEXERCISY BASED ON THE DRAWING

The object of the lesson is to study a mechanism from
a drawing.

The drawing shows a door-stop ("firstop" make) of a
rather more complex type than the one used in previous
lessons (ETF make). The lesson is therefore 2n exercise
in reading the drawing. Tt follows logiczlly and rounds
off either lesson A or lesson R.

We suggest the following procedure:

TI. PRESENTATION OF THE DRAWING (first complete
cross-section studied ty the pupil)

- What does it represent? (read the inset);
what is the scale?

- This is a cross-section: how can you tell?
(shading) :

- Why was a cross-section necessary? (casing
over hollow parts).

We have alreaily studied the simple cross-section of a
component part; what you have in front of you is the cross-
section of an assembled unit.

The diagram gives only one view and thus it is impossible
to define all the component parts fully. !owever, it shows
their relative positions, their relation to one another and
the way each one contributes to the worl-ing of the wheole unit.

How can the varicus parts be distinguished? (Reference
numbers, lirection of the shading).

Ts the shading identical everywhere? (Standardisation).
N.B. (Muy be brought in later) The cross-section cuts
through the axis of the spindle* has the shading been
omitted? (The convention is not to show a longitudinal
section of a solid part.)

TT. TINDIVIDUAL INTERPRETATION

1. The pupils are asked to study the drawing of the door-
stop and compare it with the one studied earlier.

- 8imilaritics and differences are nnoted on the
blackboard.




DECS/EGT (71) 9~ - 24 -
Arpendix TIT

- This exercise calls for observation and imagination
(discovery of shapes ani movement). It is made
easier by the study of the object itself in the
preceding lesson.

2. Correction:
(a) Similarities-

- Same principle used: rubber pad guided in
translation.

- Locking obtained by the principle of wedging.
-~ Automatic release.

(b) Differences

- Addition of spring No. 12.
- Pad fastened by means of screw.
3. Conclusion
The essential difference is the use of a third spring:

Who has understood its function? This will be revealed
by & study of how it works.

ITT. STUDY OF HOW THE DOOR-STOP WORKS
Firstly, on the drawing mark lightly in pencil the

rottom of the door and the ground (to simplify matters the
tottom of the pad is level with the bottom of the door).

L Operation
Let us imagine that-
(a) The foot is pressed vertically on part No. 1:
what happens? Mark on thc drawing the parts which
move, (+), those which change shape, (-) and those
which remain fixed, (o).

- Before the pal tcuches the ground (column 1).

- After the pad touches the ground (column 2)
ignoring change of shape.
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- Reference No. 1 2 3 4 5 v 7 8910 11 12 15 14+ 1.

.1gns - Before + + 0720+ 4+ 4+ - + + 4+ + 4+ 4

- After ++0004+++ -0 + =~ 0 © [

s

‘the foot movement is stopped, what happens?
ne stop is locked in position.

—

(2" The foot is pressed on the pedal (3). The stop
is released.

Jiagram showing operation (Figure 8)

‘a’  Snow what the purpose is: show how the
door=-stop works, ignoring the details
of construction. Tn the diagram we have
selected the lower position (with the
door held in position).

(+,  Assist the pupils with this difficult
exercise.

- Begin the diagsram on the Llackboard
(iraw the door, the sround, tne pad;

- “heck the work as it prosresses

- Make comments.

(e} Ask for tre exact position of the
stop (8) in relation to the top of tle

casing. Let the pupilc find it
themselves. “orrect (¥ =a + L). .

_bheckin:s

Add reference marks to the diagram:

“he pupil will be required to indicate tihie function

opposite the mark.

T

suiding of the moving parts

kefore contact with the ground.

- After contact with the ground.

- Justification for the larre amount of play in the
intermediate space (it does not form part of tile

praiding mechanism so sufficient play is allowedd
to avoid the problem of cenftering).

of o
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IV. XNAMES OF PARTS

This exercise is not indispensable: however, it
familiarises the pupil with the technical vocabulary and may
add interest by the use of a2 term which suggests its function.

For examnle, i
1. Control pedal. 2. Spindle. 5. helease or locking

pedal. 4. Lozicing spring. 5. Casing. ¢. Return-spring.

10, Cylinder, socket. 11. Piston ring. 12. Pressure

spring. 13. Cylinder bottom. 14. Pad.

v. PLAN FOR ASSEMBLY

The pupils may be asked to do this exercise even if the
object used in lessons A or B had not been dismantled.
Cenerally, the pupils are interested in it, and it is a
good subject for reflection calling for a variety of aptitudes:
imagination, method, sense of space, ingenuity. 1%t is also a
very revealing test.

The pupils assume that the sixteen parts are placed in
front of them and they have to imagine the successive steps
for assembly, noting them as they go along.

A system of symbols 1is adopted: <the systerm ziven below
i3 quick, clear and enables a quick check to be made to
ensure that no part is forgotten. (Count the number of
reference marks.)

a =2+ 11 (rivetted)

b =10+ (a) + 12 + 13 (crimped)

¢ = (b, + 14 + 15 (screwed)

d=5+{c) +9+7+7+C+4+73

e (1) + 1 (screwed)

f = (e) +8

I

I

(The compconents of each sub-unit a2re set out in the
order in which they are taken.)

Allow the pupils time to search.

Checlkt .

Possible variants.
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VI. DRAWING (to be carried out in a later lesson)
cubject: A very simple exercise in construction.

Show pedal No. 3 by means of two illustrations, one of
‘"hich is a cross-sectior. Scale 2, format 21C x 27C. Show
tour functional dimensions on the drawing. The following
“imensions are given-

- diameter of the spindle: 10 mm

- distance from the axis of the spindle co the point
of attachment to the door: 16 mm

- thickness of casing: 4 mm
- dimensions of rectangular opening: 6 x 10 mme
- thickness of the pedal: 3 mm.

The missing shapes and dimensions must be "invented".

Instructions

This exercise is one which calls for reflection: it
shiould train the pupil to Judge the relative importance of
the shapes and dimensions. The important thing in the design
of the pedal is that it can be put into position and perform
its function.

The pupil will first draw a rough sketch of the external
shape and mark the dimensions The teacher will help him
where necessary.

The dimension of the hole will be determined hy means of
% Scale 5 sketch in hard pencil undermeath the drawing. On
the sketch the pedal will be set at the same angle as in the
drawing. At the appropriate time it will be necessary to
remind the pupils of some of the practical rules for showing
dzmensions.

(A teacher's copy of this exercise is given in the Guide
Pédagogique pour la Technologie en 4¢&, Armand Colin Zdit.urs,)
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TUE TEACHING OF TECHNOLOGY TN ITniy

The plan laid dcwr by tne Council of gurope for thne
publication of a scries of articles on the o
technolougy provides in its firot cnapter hecain ol 2n
analysis of national school systems and a definivion of
the vlace osccupied by the teaching of fechnclcoyy within the
framework of these s3"stems. he second chapter heading
provides for a definition ot what is meant ., the techinga
of technology 2t school level., To my mina thesc two headings
are in tne wrong order., The first step should be to ajree
on the nature and objectives of technclogical eduzation so
that it can wner be determined wnether such educaticn has
beer. given z special place in the Ivalian schcol rramework
and if so to wrat €xtent,
. The teaching or technology: its nature and objectives
and its relationship with the general objectivss of
education

It is necessary to be clear about the true meaning of
the word "cechnology", as the term is used vaguely and in a
rough and -eady way. Az Mr. G. Gozzer puts it "the expressions
technical. technology, fechnclogical cducavion are often used
in an extremely ambiguous, various and sometimes contradictory
manner. They are even used as simple alternatives with an
identical meaning" (1).

In Mr. W. Brugger's Philosophical Dictiosnary we read that
in the ancient world and during the middlc eges the word
fechnigue wus used in connection with any kivd of craftsman-
ship designed to meet a need or to puc an idea into practice.
Technique was the capacity to construct something necessary
or to produce something beautiful, by giving visible form
tn an idea. Thus technique stands for the rormal espect or
these operations, the rules that cen be transmitted: Lor
example the technique of rlaying the piano. In contrast to
art . fechnique is the planned use of esseUs and natural
forces for the benefit of humanity (2).

Modern technigues hLave led to the use of machines whizo
means that the use of assets and natural forces to meefb hiuman
necds is planned in the light of our knowledze of nature
itself.

Introiucing the vesults of the work undertaken by the
Commission on the Yesr 2000, the research group set up by
the American Academy of Arts and Sciences, Mr. Daniel Bell
stresses that much of our present-day interest in the tuture
is due to the bewitchment of technologs and the way in which
it has tronsformed the werld. Mr. Bell uses the two words
"geshnique" and "technology! to emphasise his beliefl that
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viie first source of change (in society ) is "technology". The Jday
will come, he declares, when, thanks to tne gEreat changes growin,
out of biomedical éngineering, we shall witness o supbstantial
increase in human iongevity. In this connection une should

"note that technology itself is changing,... it is not Simply

= machine but a systematic,disciplined approach to object ves,
ising a calculus of precision and measurement and a concept of
sys3tems that are quite at variance with traditional and

-“stomary intuitive zestnetic and religious, modes". Instead

¢f a machine technology, Mr. Eell adds, we will have, increasingl,,
=n "intellectual technology in which such techniques as
Simulation, model construction, linear programming and wperations
research will be hitched to tpe computers and will become the

new tools of decision-making® (3).

[

If technology is regarded as one of the main sources ol
Zhange in our Society it is oovious that the word cannot be
applied to the processes, still less to the techniques, by which
technology attains its object. Mr. Donald Schon explicitly
states in this connection that "technology .... is the set of
tools and techniques - 'hard', as in the case of new machine
“onis, or tsoft!', as in the case of new computer programmes ~20onsider i -
by which we extend human capability"., Mr. Schon explains in thi.,
cc.nection that the process of technological change can be
divided into three stages: invention, or the creation of a new
product or process; innovation, the introduction of chat product

I process into use; and diffusion or the 3pread of the
product or process beyond first use (4).

Mr. W. F. Cgburn also refers to this basic cause of social
change, but he relates it to techniques not tecnnologzy. This
~heory first put forward by Mr. Ogburn himself assunies th-t
Socio-cultural changes are dictated by technical know-how.

For many people this means that technics, which enable man-
¥ind to make practicail use of natur.l laws, represent an
independent variable in the changes that take place at a given
moment in the structure of soclety. The continuing alteration
of this factor in the form of technical progress doetermines

the tensions and adaptations that occur in different sectors of
Society.

Just as the word "technique" ig generally used to refer to
the practical ability, based on knowledge and eLperience, to
attain a predetermined goal, so the word "technology" is used
to refer to the study of the technical processes of machineg
and in general to the study of all processes contributing to
the transformation of matter,

After this rather summary attempt to clarify the meaning
of the words "techuique", "tochnicsh and "technology', it is
rotural to ask whuther it should be left to schools co
organise and encourage technological education. That raises
some real problems!

ERIC /

[Arun:provaea o eric o/
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First of 211, what are the general objectives of cduecation?
,.t- 1

. <~

v Toi. point or, hertirn feclares thiU win o osuelet; U
mewins towards technologicil progress adulc educnvlin Ccalavt
ke confinel to a mere catching up operation, or to a simple job
of quelificzticn, revraining or Locmtionsl turther tr.ind. .
The aim zhould »e an education prepcring ior . souial Lile
which takes ints account 211 the problems peculiar Tl a per:od
0T trersition - probleins that express themselves In certaln
forms of work =z2nd ol civie znd famil, life uld hence uppear
in jet other forms: changes in ovatterns of 1life and Lehaviour;
contruosts between old anu rew saleguards anl cpperiunitics
in tie occupational field; the antagonisme bolwesl. tric
senerations thut accompuny retrograde oI’ prosressive trends
in morzl outlook (9).

% is only when we azccept the terms of thils definition
exactly that we can see the recommendztion of the
30th International Conference of the International bureau
of Raucation (IBE) at Geneva in its correct perspective:
the Conference advised that manual instructicn snould ve
included in 1lower secondary education as a compulscry
subject and retained, at least as an option, in the upper
school. Manual work represents a precious element in the
moral, social and aesthetic training of = child or
adclescent. Manual work not only makes it possible to
iiscover children's real possibilities but =150 helps to
brine out their aptitudes and to encourage treir particular
sent. At the same time it is easy to see why «t schocl
level neither manual work as such nor fechnics can lead
to the =zcguisition of the sane intellectual cquipment zo
that provided by the study of languages, mathemztics 2nu
S0 On (D).

4t the first Natiocnal Congress cn technoleplcal cducation
Mr. Tamborlini justl, stressed thut tecnnelougical education
ic cne of the essential ispects of buasic and reneral culoure
snu of permeznent clucation. "Without technolopicsal euwasation',
snid Mr. Tamborlini, '<he future teachers, lawyers and
vriters will have considerable difficulty 1n victurin- Lo
themselves the modern world thut awalits them and which will
forc~ them to cling o the experience of the rasth (7)»

In short, if, on 2 shorv-term pasis, the wvenerzl PUrposes
of education include familiarisation with vriderstanding of
and adjustment to institutions, and aw che same Time learning
Liow to change these inscitutions, it iz evidenc that
technological education as a whole2 must iorm p.rt ol .
nore general process of education. At toe level of The
initir1l phases of acculturation, it will take the form of
an inftroduction to vechnclozy that expinds steadlly 1n
range in proportion as understanding of the greut problems
of social change takes shape.
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2, The place of techrological education in the Italian
schocl system

Swesping educational changes have recently been intrcducead
into Italy by means of the following legal provisions:

f2) Act No. 1859 of 1962, in compliance with the provisions
cf’ the Constitutional Charter, instituted a S5ingle stage with
2 uniform curriculum at the lower secondary grade while 2t the
same time raising the school-leaving age to 14.

(b) Act No. 910 of 1968 authorised unrestricted admission to
higner education of all holders of any kind of certilicate of
upper secondary ec'ication.

(c) Several measures have been initiated by the government with
a4 view to transforming all the branches of upper secondary
zducation (grammar schools, technical institutes, vocational
institutes, etc.). The object of these measures is to
co-ordinate all these¢ branches either with the compulsory
schooling stage or wich the new egalitarian roads to higher
education.

At present compulsory schooling consists of & years
divided into three stazges. The first stuge (6-6 years) and
the second stage (8 to 11) form part of primary education,
at the end of which a certificate gives admission to the third
stage of compulsory schooling which corresponds to the lower
grade of secondary education. This stage lasts for three years,
2t the end of which a certificate qualifies for admission to
any branch of upper secondary education. Under the 190¢ reform,
subjects studied during the compulsory stzge cf sccondary
education are the followin,: divinity, Italian, history and
civies, geography, a foreign language, mathematics aud
scientific observation, music, art, technical application,
physical education and Latin.

Music is only compulsory in the first form, technical
application in the first and second forms. Latin, which is
compulsory in the second form as a complement to Italian,
is again treated as optional in the third form, except for
pupils going on to the classical side.

The main object of this stage of schooling is "to
assist in the training of men and citizens and to encourage
the guidance of young people in order to help them the
better to choose their future activities".
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L2 mentiched zarlier, alfter cbtaining rnis ccupu’ 3cory

Seonc iy certiiiczte o opupll L2n opt 27 owiLchiever e
vi~235<2 01" tio numerous branches Jif the seceond stwce, thav
1 taoznys Lhe classical grammar schocl embracing 5 /jeils

3 and the school-leaving form! in whica the Toilowllng

5u are studied: Italiarn lan:uwge nnd Literature,

La anguage and literoture, Gree L.nlimle (nw

lite. avire, o modern language and literntare, Q13tory and

cl ,» ¥eography, philosophy, mathematics, 2hysics-

oLy i Sedence and caemistry, hiscory ¢f art, iLVLﬂLLY

invsical training. The gscientific prammar school covering

% yecws (4 rorus and the schooi-leaving form! in wnich the

tullowing subjerts are studie : Italian language ond

literature, Latin language and liverature, historv and

civics, 2 modern: lanzuage and iLiterature, phlioschiiy,

ratrematics, physics, natural science and chemistry,

gecisraphy, Lraw1nh, divinlty, physical trzoinins.

The _primary teacher training school covering + rears {3 1orms

3n; “¥hé scnool-leaving form) in which the following sakjects

are ghtudied: Italien languege and liverature, Latin language

20l 1L:era\ure, 2 modern lansuage and iiverature, history

ana ivhe °s, gecraphy, <lucation and gnilousophy, psysceholosy,

mLonenanies, Ungslvo, natural science and chemistry,

i owing: and history of art, ~horal singing, divinity, physical

“reining 1ad, if desired, 2 musical instrument (6).

ngnyrigol_}ﬁﬂ k 1":_ﬁ_r0vn teschers eovering 3 yorre (two forms

21 seecl cleaving Jcrm) in which tne followine subjec

wre 50 dieds Ltahlan language and literature, niocory and

. vics, Jseozraphy, muthematics, nagtural science, booii-kKeeping,
gteation, hysiene and chitd welfare, music and choral

singing, domest ¢ arts, divinity, »hysical trrining, N

‘ ceaching and drawing.
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mmar school covering 4 yesare (thre- forms ~nd
-l5ovfﬁz—form» in whicn the following suvjects are
utddlpi ITializn, ﬂlul)f/ and civiecs, mathematics nd
phogic , natur=l sceience and chemiscry, history o art,
nersy:en.ve, drawing, anatomy, portraiture, architecture,
divinicy, thqLCHL trining.

_“hc_‘gpnnl*ai institufe covering 5 yeirs (four forms and
school-leaving foram) ond consistin, of several tipes:
commerei 1, institates for girls, todaristic, asricultural,
rautical (“or activities connected with the sea), industrial,
instrsutes for surveyvors (that is to siy for buildine nd

ruahiie works) o,

‘ac fustitutes, all of which provide vocational
T rininu ‘nnerall cffer a wide variety of spe.ial
SuwjLess within the same ovranch, It i enough to mention
were unﬂt 1ndustr1bl technical institutes alone teacn
¢ different specirl subjects.
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Subjects commen to =1l branches 2re the following:
ftalian languape and literature, 2 modern loncun, e oni literatar.
history and civics, pecurzaphy, mathematics, physizs, natural
gcience and chemistry, elementar, law, divini:cy and zhyeical
training. It goes without saying thut the other disciplines
depend entirely on the nype of tecnnical institute concerned.

Vocational institutes covering from 2 tu 5 ;ears according
to speciality, provide training for sezfaring activivies,
xzriculture anua the notel industry. Subjezts common te all
Lranches are the following: Ttalizn, history and civies,
ceography, mathematics, natural science, 2 modern lanpuage,
divinity and physical trzining (9).

5 Brief snalysis of curricula, degzree of liberty allowed

in vreparing syllabuses, etc.

We viill now turn to consider what stage the teaching cf
technology has reached in the Itzlian schocl system among the
vsarious branches of upper secondary education. Having decided
wvhat is meant by technolczical education and bearing in mind
wnat we have just said under heading 2, can any of the
instruction provided under these curricula be regarded as
technological? The same question applies to the lower,
compulsory stage c¢f secondary schooling.

In technical institutes specialising in "industrial
clectronics", for example, subjects ctudied include general
-lectrotechnics, electric measures, gen.ral electronics,
industrial electronics, technical draughtsmanship, general
technology, mechanics, etec. Although centred on veeaticunal
training, subjects such as general technology, the technology
of electronic engineering, the technology of paper
manufacture and many others play 2 considerzble nart in a
really erficient technological eduacation.

The same is true ol the vccational institutes, in which
tine tleory and practice ol draughtsmanship play a very
definite part. £Ls has teen said recently, "knowledge of
traughtsmanship and its correct use are no less important
2s instruments of communication than writing or the correct
use of language',

In this type of institute it is definitely gener:zl
technolopy whicn is of rundamentai importance, even though
it is only taught in the tep torm. The syllabuses provide
vnat the teaching of this subject should aim at giving papils
" alequate knowledge of tne materials used in electronic
engineering, of [{inishing processes, of the rudiments of
raticnal metrods of work and cupcrvisionand, finally, of testing
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In 1967, uncer the auspices of the Eurnpean Contrc for
cdueati-n ~f Ville Fale-nicri, the first "~ticnel Con ress on
technoleosical cowection wis held ot Trascoti. Aftor heving
noted that "the praoblem ~f technological education (recarded
~s trke study ~f the irz-ocet of iancv-ti-ns =2rd techneolingicl
srogress on the cdueaticnal system and teaching . r.klors) will
"robably be the main topice of conversatien f£or the next twenty
years”, the particiyants broached the quustion ~f th: teaching
~f technicel aj;rlications during the comruiscry stage of
sceondary educaticn - 2 marvellous co.ortunity to pess on at
last to aiscuss the question of technolzgica2l cduczticn in
greater depth.

Basically the essential problem of technical subjects
lies in the fact that they are still treated as partly optional.
et NMo. 1859 of 1962 rrovided that this type »f educativn was
only compulsory in the first ferm and it was not until 1966
that it was made compulsory (feor two hours weekly) in the
gsecond form. s a result of experiments carried out a short
time ;previcusly in "observation classes" in whiech this sort of
activity (formerly carried on in the old "Scuole di ~vviamento
al lavoro' or short course vocational training colleges) was
used for training purposes, it was eventually agrced to set
zsidc a definite place for this discinlinc during the last
staze of compulsory schooling.

In this connection many »eopite still thirk that chose
responsible for drawing up the ministerial syllabuses for
instruction in techniczl subjects made little attemyt to put
their finger on the bases of technical knowledygs but tried
instead to resurrect problems connected with practical =zducation
that are altogcther too vague. This view is certainly confirmed
by perusing the syllabuses for technical applications that
were approved by the hegulation of 21 Arril 1963.

In the first form -he pupil is only «xjccted to turn cut
rationally ccnceived objects or contrivances of a simple nature
and te pursue various other activities in fields chosen Ly
himself in which it is for him to visualise the results he will
eventually achieve, after passing through all the neccssary
rhases, in thc¢ light of his own knowledge and his teacher's
explanations. 1In the second form (ancd in the third form if the
rupil has chosen accordingly) experiments hased on his previcus
activities are to be continued, but in greater depth, and
technological observation and diagrams are te bo cncouraged.

In this conrcection it is very inter.sting to examine the

cxplanations that accompany the syllabuses issued by the Ministry.

"By making usc o~ the knowledge a child has acquired and the
observationg and experiments he has made through studving facts
and natural phenomena, instruction in technical application
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is intended to sazatisfy his activec interests and develcp his
2bility te icentify and d:fine shanes anc¢ the relationship
Letween dimensions by means of drawings and diagrams. It
nlso aims at preventing the pupil from falling into the
nabit of ignoring the functional ard aesthetic requirements
that are always implicit in any artistic or expressive
undertaking, and at giving him some clementary knowledge of
materials and tools, their characteristics, qualities and
functions. Technical application cannot fail to contritute
tc the harmonious development of the child's personality,
'nabling him to fulfil himself in 2 reasoned activity at all
sorts of levels that bring into operation a conscious mental
frocess. The child will in this way be prevailed upon to
tackle subjects that are feasible through the preliminary
study of the difficulties that have to be overcome in relation
to the abilities of each child and the means available."

It goes without saying that these aims not only require a
special methodology of their own but also the establishment of
2 give-and-take between master and pupil; thus the master,
whilst accepting the pupil's initial choice, will continue to
stimulate his critical faculties and without ever interfering
with the child's spontaneity, will press him to become more
mature. "The pupil", the ministerial syllabus goes on to say,
"will be encouraged to organisc himself and his work in a
rational way, so as to achieve the required results via the
various operative phases, namely: ideation, planning (sketch
and diagram, drawing, choice of materials and implements,
costing), execution, critical discussion and, last of all,
conclusive demonstration".

It is by means of this kind of methodology that a pupil
learns to think through a process of trial and error and to
become aware of the underlying theoretical and scientific
-rinciples upon which all true experimental work rests. This
is how he gradually acquires the capacity to combine in a
rational way the theoretical and practical elements in the
creative process.

n8 for school syllabuses, ministerial instructions are not
over-strict where technical applications are concerned. They
merely advise boys, as being more suited to their character and
interests, to transform certain raw materials (e.g. wood,
metal, plastics) into finished products, or to assemble some
modest contraption out of materials to hand.

Girls on the other hand are channelled into domestic
occupations, whilst furnishing, interior decoration, gardening
and horticultrre are regarded as equally suitable for both
zexes.,

1
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y fter incisting on the necossity for the conlilaro <
co-cperation, tre ministerial rerort conclud s 'y stracsing
the fundament.l importance of technical aprrlications that
cnanle chil<ren to prasp more and morc fully the osriritual
significance o7 man's work and its social aspects in thoe
world of todav.

~learly, 211 the above are simply fenerar sugrestions
,s far as putting into practice or nryznisins a pavticular
syllahvs is concerned, the zreatest latitude 1s 1eft o
rupile arnd teachers.

L. Iremises and materials availaple for educaticn in

technolioxy

Since therc are never more than 2% pupila in a c]ass it
is easy cnough to get them working to gcod purpos i
use of such equipment of the former "Scuole professicnalil
Ji Aavviamento al lavero" as is still serv1ceaolcl This does
not prevent the authorities from improving faczxlitics Ly
providing new standard multi-purpcse equinment which cain re
added tn cach ycar.

Unfortunately premises ave very often far i'rom ccafortable
however, *“he school building programme includes a plun for
jnstalling new, thoroughly functional wor«snens and lat.cratories.

L Scme characteristic examples of activities conneeted with
technologv

3ince mozt f the .eaching staff have welcumed team-wolk,
all work is orzanised in groups from the rreliminary ~vtline
to She final demonstrztinn. The main characteristic ~T this
type of teachin;; is however the almost ccntinun! rexzrch for
a motivation modelled on the chiidrenis surroundings. Thue
in the country forms will devete themsclives to teennical
applications of an agricultural nature, while in the nowns
and larce industrial concentrations the children uill be
~uid>? towards practical work connected with cniineerin’;
c¢lectronics or electrotechnics.

"3

é. Training ond refreshcr courses for teachers ol technology

Here an initial distinctiosn must be made betwaen ceachers of
tochnologicel disciplinez that form pavt of wocztilonal fir- ining
in zecrnical institutes and teachers of techniczl applicsilon
in the fina! staze of compulsory schoolini., Whereas the rormer
aave 211 received hirher education - mostly et rfazul®ies or
ongineering or polytechnic institutes - the others hrave attended
rractical courses leading to upper sacondary school certificates.
Fven so we can say that generally speaking both caterories
nf teacher arc capable ~f giving instruction in their .uabjects.
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However, as technolegy and technics are liable to change
extremely rapidly, these teachers scarcely ever managc
sithout refresher courses. Accordingly, the Mational
cducation Centre for lower secondary schooling organises
courses in each rre¢vince for teachers of technical subjects,
#hile the lNational Centre for technical and vocational
instruction organises national courses at a much higher level
to keep teachers of technics and technologies at upper
secondary institutes ahreast of their subjects.

e I'he influence of technological education, etc.

Technological education has a very constructive effect,
as we have seen, on the guidance of pupils in conncction with
their studies during their compulsory schoc¢ling; but it has
an equally marked influence later. We need only mention the
vart played by technology in industrial technical institutes.
There it is not only focused on vocational training, in which
it plays 2 major part. It also awakens pupils to new interests
and, we may even venture to say, orientates them towards a
certain form of vermanent education.

In the compulsory stage of secondary educaticn, it gives
a pleasant dash of colour to the various types of instruction,
ospecially when it intermingles with such disciplines as art
nistory or elementary science. This leads to a better
attitude among the pupils towards %the understanding of new
techniques and means of expression.

3.

We h1ave already seen that technical application has become
increasingly popular with pupils to the detriment of other
sptional subjects such as ILatin or music. This has led the
authorities to make this subject compulsory in the second
Torm also with a probable view to its introduction into the
virst two forms of upper secondary school.

In our opinion technological education cannot fail to
develcp an interdisciplinary role and function: a subject
that will be strictly bound up with other activities,
~neouraging in all its forms the guidance of pupils throughout
the first two years of upper secondary education.

ANTONIO TROTTA




- 11 - DECS/EGT (71) 92

N

GENERAL STRUCTURE-OF EDUCATION TN IT.TY

N

The rcform of 19¢2 made attendance at school cormpulsory
up to the are of 14 and this “as “een the rule ever since.

The reform of 19690 allowed unrestri-ted admission to zll ).
types of higher education to everyone fclding any kina of
school-leavinr certificate.

Successful completion of all uoper seccondary studies 1s
2ttested by =2 scliool-leaving ccrtificnte.

The educatisnal system includes Tour main levels, cxcluding
pre-school education provided at nursery schools.

Primary educaticn

) - from 6 to 11
5 years Z first cycle (1lst and 2nd years)
( - second cycle (3rcd, 4th and 5th years)

Secondary education: First stage

- from 11 to 14
3 years - forms: lst. 2nd aad 3rd

-~ uniform curriculum

Secondary education: Second stagze

O

o 1o

-

[
-
o

}
rom l4

orms: 1lst, 2nd, 3rd, ith, ftoo

‘5

[
]

Y

- types of establishment:
Srammar schools,

fechnical institutes,
certain voc .ticnal training
institutes

\n

yeurs

curricuia:
classiczal, scientific, tcchniezal,
vocational

from 14 to 18 |
ferms: 1lst, 2nd, 3ra, top

types of establishment:

art secondary school,

primary tcacher training schocl,
certain vocational training
institutes

4 years

curricula:
education, art, vocaticnal cubjects.

NN TN NN TSN TN TN TN NN
[} [}
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- from 14 to 17
- forms: 1lst, 2nd, top

- types of establishment:
schocl for kindergarten
teachers,
certain vocational training
institutes

5 years

- curricula:
education, vocational subjects

TN T N NS NN T T e TN T T N TN

i \B. In several towns there are s~hools of music whosec
organisation depends on the specialisation followed.

Higher education

University faculties - 4-6 years. A single type of degree.
Academies of fine arts

Military academies

icademies of music

Folytechnie institutes
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1. Descrigsti-n of tho syctem (see nls. diagroms: oo o .nd T5N

In the mited King.om the systom 5. t.ucatien lo
Jceentralised. Local education autherities .re rcquired to
“rovice facilities for the cduceticon o7 trzir young neople
nccording to age, aptitude cnd ability. ;1lthouzk this oread
commitment applies to the whole United Kingdom, member ccuntries
nove sduesntional systcms which differ in Zetoil., Thet »f
3eobland is priefly describeld in Seeticn 7(a) of this article
and of Northern Ireland in Scetion 7{L),

in Zngland and Weles, under the Educaticun sct of 194h,
’ secondary schools were cstablished for 2ll pupils cver 11 years
of age. Progress with this reorganisation was to a large
oxtent controlled by economic facters anld by the necd: to
~uild more-primary schocls because of the post-war increasc
in the birth rate. 4 rew .cuthorities decided to provide
1 secondary education in comprehensive schools, but the majority
vreferred smaller schools with a more limited range of
znpility. They retained schocls of an academic type, now
called grammcr schools, for about a fifth (1) of the age groun,
selected by exominction, and established others known as
modern schools for tine remainier. The secondary technical
s3chool, which was intendcd teo provide an ecucabion 2lternctive
to thet of the grammar school, proved to be 1less popular, and
schools of this type were built in only & few areas. In recent
years there has been o growing movement away from selection of
oupils for these Jifferent kinds of secondary school, and
comprehensive schicwls now accommodatce abcut 30% of sccondary |
pupils in the Steot: sector. Independent schools recruit at
any age, but the lurger independent schools, known as "ublic

. schocls", usually recruit at 13+ on the results of the
Common Entrance Zxamination.

The aim <f all secondary schools is to previce 2 sound
zeneral education; vocational education is regarded primarily
a5 the concern of furth.r educaticn establishments, which,
in co~operation with industrial tralning orgonisaticans, provide
full-time and part-time education and training more closely
peared to the needs of industry cnd commerce. Technical
subjeets, including practical work, are, however, regarded ag
an essential part of gencrzl education, and nwost sccondary
schocls have workshops and hereeconomics rooms, Naturally,
supils who are studying two or three languages or two or more
science subjects may have less time allowed for such activities,

- but others, of whom some are among the ablest, may have a
programme which 2llows them perhaps helf =2 day ~ week over o
cericd of five years or more for technical sunjects. The
ahoice of curriculum is the conecern of the healmaster, in
consultation with the pupil and parent.

(1) This proportion varics widely in .lifferent parts
of England ontd Wales, In some arcas 1t is only o
1ittle above 10%, whilc in others, f£or exanjple in
o parts of Walcs, it rises to 4O% cr m .,
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Although secondary technical schowls have been less
numerous in England -nd Wales than cther forms of scecondary
school, they have had consideranle influence and have playel a
leading part in the development of courses with o technoulcgical
vias, During the past ten Jyears or so, such schoocls, and
-fhers from the maintained and independient sectors, have been
experimenting in thie field and eventually = ciear casc was
ade out for a more systematic development of this kind of work.
«t this stage the engineering institutions, the Association for
-<echnical Education in Schools, and many others, including
croups of inspectors, advisers and teachers, were wurking to the
same end. buring 1900/€7 the Schools Ccuncil set up o project
to assist in this work. The Schools Ccuncil is an crgunisation
¢oncerned with the curriculum and examinations: it is supported
2y public funds but is largely under the control of the teaching
yrofession. One of its first actions was to nmuiclish
curriculum Bulletin No, 2 (see biblizgrephy page 23) and to set
up a research and development group known as "Projcct Technolngy",
‘hich 1s now producing material for use in schools at the
wiscretion of the teachers. It is not znticinated, however,
that such material will be used universzlly or that it will be
limited .0 a specific age group. Technology is not usually
regarded as a subject, but rather as an activity affecting
several subjects. Although most of the schools councerned regard
12 to 16 or 16 as the most suitable age range, there are others
where younger children may be invelved,
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ORGANISATION DIAGRAM FOR MAINTAINED SCHOCLS IN ENGLAND AND WALZS
Jotes: 1. In mos. areas pupils arc promobted frow primary
to cecondary scho¢l at the eze ol 11
ii. The leaving age, 2t present 15, is beinz riised
. to 1€ in 1972/73
h CRCIY . . 1
11i. Pupile leaving schnol at 16 may continue

their education full-time or part-time as
shown 2bove

v, Some students in colleges of cducaiuirn are
recruited from colleges of furtrer cducostion
and menv sixth form pupils guin =zdaission to

o colleges nf technology =2nd p:_ytichnics
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. PATTERNS FOR THE COMFREHENSIVE REORGANISATION OF MAINTAINED
SCHOOLS IN ENGLAND AND WALES ’

such comprehensive development as has taken place in England
ind Wales has been on one or other of the following pattcrns,

derending on local opinion 2nd on the nature of existing

puildings.

4. 1s the orthodox "all-through" comprhensive, requiring a
new building or the ccnversion of two or more existing
schools Yo form one unit

B. involves transfer at 1% from a junior comprehensive to a
senior school -

vo allows a choice of sclhool. Pupils may remain wherc they ar:
after the age of 13, and leavc school at 16, or they may
transfer to another schocl where they will rcmain until 18

L. 1is similar, except that at 13% all pupils transfer to one of

two senior schoocls, one offering courses to 18 the other tc¢ .-
L. involves the creation of a "sixth form college" for those ov =

the age of 16, Sometimes this provides for academic cours::
only, the rest being provided in colleges of further
education. Some authorities, however, are combining all the
full-time cducation for thc 16 to 1& age group in onc
¢stablishment

P, 1g an alternative pattern which is being followed by about ¢
quarter of the Loczl Education Authorities to introduce
"middle schools", usually for 9 to 13 year old pupils. They
thus enter sccondary school at about 13 years of age
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2 What is aeant “r toechnolory?

i popular dicticrary lefiniticn of technolosy is "the
X - ] i 10

2ience D the industrial arts",  Sinz:
e int: rare Cormen 4ase ona Nl v ho

In every techiiclogy the ultimote vurnose is
to exulolit existing scientific and <ther
“novledpe fer rrocuctive ends ...

18655 Triennial mon-power survey
CHD 3103

This statement zces >n to emphasise that technology is o
creative zcetivity working in the interests 20 saciety, and it

is this aspect which has caugh®% the ima~instisn of many pupils
1t tcachers in recent yeers., 2y using: tre methiods of the
Lcientist, the expertise or the craftsmar and the knowledge

-f the histordan or the geogr~pher, schocls have heen 2ble to
iuentify problems oard find soslutions to them, Sametimes the
~roduct may e on actual cbject, such ns 2 hoverer-ft, but it
Might zlso be 2 technienl report or 2 humaritarian study which
led to scme attenint to meet the needs of - . or handicappel
scorlec, 1In schccls, therefore, technclory is ~ term used tc
legseribe on activity assceizted with one or mer: of the
traiitional subjects, and only rorely is it 2t presenu regarded
s 2 subject in ite own right. Schocls ~nd teachers 2re freec

to introduce it if and vhere it secms opportune to do g$o,

2nd they may pursue it 2s far - svems profita.le, “cnsequently,
it may be o« minor zctivity in some situations, whilst .cther
schools may devote much wore time ~nd enthusiaen £ it.

"Technolory" is 21so = term usec? in further elucatisn to
:escrice the institutions ccncerned. 7% has no special
signitfiicance nowodays in showing the level orf work for which
chey provide. Thus some are known 2g "eolleges «f tuchnslegy",
vhilst similar institutions elsewhere are salled "technical
colleges" or oven "colleges ~f further educ~tisn", In genersl
they orovide clucatiosnnl courses 2t 11 lzvels for craftsmen
~nd technicians., The former cenllermes »f ~lvanced tichne 1oy
nave now become new universities nwarding tneir own degrees.,

For boys ~nd girls in schozl, technolusy is inercasingly
s€ing regarded as of penercl educational imy.rtance. As future
citizens they must pe ramiliar with concepts of technology which
will have an impcrtant influence - for good or ill - upon
their lives ond environment.,. They must learn n ot only t2
¢Xploit but te cuntroel them. By helpins wupils to design,
m-ke, test, m:1ify andi use devices 'n.l c¢quisment the teachers
seek tc stir thelr imeginati-n ard sense »f wonuer, build up
their knowledge, develop their skill :nu heighton their
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r.s3peet for mrnt's eff-rts, In re=l situctions such s these
they can weigh the 2lvintoges as well 4s the diszidvantagis ©
techniques and materials, ~1d 2nd new, savour success 28 well
-~ failure zni <t the s-me¢ time hzove the Lprortunity t- consider
| {v. pessiple harmful cffects of what m2y at first sight seen to
¢ adequate soluticns te the problem of providing for mants
i~terizl needs.

[ .

The following may be menti-ned 2g specific 2ims of
y 3
technology in schools:

i. t> enccourage pupils to be inventive, and to
produce original apd imagineative work;

. ii. to help pupils to analyse & new situation
i and to <ecide upon the significant factors;

iii., to nelp them to 2pkly their knuwledge of
principles and procedures in reaching 2
possible solution, or soluticns;

iv., to give experience in planning ~nd constructing
devices so ccncelved;

Ve te train pupiis tc reccgnise the limitations
of 2 design and to suggest modifications;

vi. to »romcte confidence in the use of unfamiliar
and possibly complex equipment;

vii. to encourage pupils to keep f2ithful ana
methociczl recards, of failures =2s well
as of successes,

3. Curriculum

Schools have considerable freedom in curriculum matters:
neither the subjccts that are taught ncr their content ~re
controlled by the government, except inii~cctly in that
accommodaticn nnd equinment in new schools is provided on a
scale which assumes that a pattern will be fcllowed. However,
»eth internal and external influcnces are such that there is
n good deal of agreement about what should Le taught. Although
schools are free to submit their own syllatuses, examinations
continue to exert powerful pressures at certain points, since
success in specified subjects may determine entry into pro-
fessions, to establiishments of highber educaticn, or to cother
avenues for trairning and educatiosn. . One cf the vurpeses of the
Schoels Council (See (1) above) is tc keep examinzations and
the curriculum under continuouc review, Lt the moment the
Council is negotiating with universities and other interesten
nodies possible improvements in te examination system. The
system is often crticised hecause it enccuroges an early
choice of subjects which may result in a narrow education.
This in turn coHuld render o puplil ineligible for certain
careers later on.

LRIC




Jeeo/ T i1y o=

At present the listributicn ~f peric-lis in the
curricuiun £ r the first tvo .r three yoors £ ..zt cuC .y
sch~31le is 25 fullcws:
Reiigizus cducztivn 2
Engiish 5
Hist .ry 2 )
¢rgraphy 2
“rench (or Germon) 5
vusic 2
Mathem~tics 5
2elence y
irt/eraft 2
Handicraft cr home
2c¢conomics 2 or 3
Physicczl educzticn P)
(In grommar schozls, where Latin mzy we irntriducen ~¥ the
¢ .f 11 or 12, and in YWoles, where 4 oeri.le zre zil.wed for

" 5tuJJ of the Welsh lziguoge for many pupils, the numoper of .
oeri for some subjeces will be sllghtly‘less than indiczted.)

~Oto
cads

)

These fléures are tysic~l for schocols coerating o
35-peri:d week (Leriods of UO Jr 45 minutes exzch), Many
schools, hpwever, .ver~te YC-nerin? w~eck Hut with similnr
gistributi n Jf time, [.fter the 2ge . £ 14 scme suLjects may
e "Groppedl", for exomple, to enthle Latin, Greek nuther
modern languafs to oc intr-duced, or t- 2llow six peri-is for
Sbichb (including 1ologyL In the sixth f-rm (16-18 yenrs of
se) threce subjects m.y vceupy mere than hzlf the week, with

,r1v~tw and genernl stu ies to balance the proyyremme. AS in
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_In ~ recent essay "tow ris : balanccd curriculum" (TRENDS
N.. 18 HMSO) it w-s vropesced thot the cyrriculum shoul.l e
nought of in blocks of time or "-reas” rather theon in terms of
individunl subjects. Each 2rex would reciresent ~n cssentizl
clement of knowledge cr expericnce wnd, although »upils might
"~lect within it, they might not omit -ny rrea entircly., Thus,
.fter twe cr three years they might elect to continue with art,
ausic or craft, but they could not give up =211 the prectical/
Lsthetic group of subjects. This interesting sroposal gives
= variety of curriculum patterns, one of which might Le es
fcllows e~

ower school Years 4 an.
(ages 11-13/14) (ages 14-1.)
Longuages and literature 8 &
M~nths/sciences 9 2
dolern studies (including history
nd geography) o) o
~csthetic/practical and physical
¢ucation 9 2
‘rcommitted (to be used to meat
sunils! needs) 8
~ "TOTALS 35 40

(It will be noted that the preposal aséumes o longer working
oy for clder pupils,)

Within such a pattern technology could find a place in
several areas or blocks of work and the "uncommitted" time
could be used to augment the programme as necessary.

As with the curriculum, matte¢rs of organisation, time-
table and teaching method are decided at schosl level, but to
some extent they are controlled by limitations of staff or
accommodation. Classes in most secondary schools are around
30, but workshop classes are usually limited to 20 for safety
rcasons. In the upper school, especizlly at sixth form level
(that is 16-plus) teaching groups are usually smaller than this
and puplls are allowed time for "private study" 2lso.

There is no standard method for teaching technology and
teachers enjoy a large measure of freedom in deciding upon their
spprorch to the pupil~centred activities followed in the work-
shops and elsewhere in the school. It is, however, usual for
schools to treat technology as a group or individual activity
related to exlsting subjects. Sometimes it may be closely
.ssoci~teG with science, at other times with craft and often
with other subjects, including history, ri~thematics and art.
Teachers and pupils are thus engcged as - team. For a major
undertesking, different teams may tackle uifferent zspects of
the same project,

N
-~
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"Project technolosy", menticned 2nmve, has assistea
teachers by means of cenferences and publications, »nd hy
providing practiczl help in their ccrly crperiments. Oncce
they have made = stzrt, teachers ore cncouragul to osess
their progress and to seek ways of mzintaining it: the varicus
sublications now being preparel are 211 intended to assist
this process.

4, Premises zné equipment
Most secondary schools are proviced with:

- labcrateries for physics, chemistry, biology
and/or general sciecnce and facilities for
rural studies:

- workshops for woodwork, metalwork (including
some machine work) and sometimes for buildings;

- drawing offices, usually linked to the workshops;
- rocms for home economics.

Larger secondary schocls, having more workshops and mcre
laboratories, offer scope for grouping the rooms according to
subject interests., They can also afford to equip certain
rooms more generously and for more highly specialised purposes.
For example, they may have a laboratory for c¢ngineering science
or electronics. Often there is an additional "working space"
for:

- large-scale project work (boat building,
go-carts, trailers, hovercraft ete.);

- informal work during private study periods
or as an out-cf-schocl activity,

Some schools hove odapted existing accommouwabion o:
built for themsclves an cxtension or scparate building,
gometimes in substontinl brick construction, in which o
vursuc suchh activitics: this has given them an insight into
building technolosy os well as practical expericnce in
building cechniques. Wherce thne teachers arw preparud to usc
the cducational opportunitics to the full, thc »nupils are
cncouraged to tale part in the plenning of fhe work, in the
rresaration of sketch plans nnd Cotailld wrowings, in souking
vlanning avproval from local authoritics, in crawing up »ills
of quantitivs and curimctes ond in ordering nmot.orials.,  In
radition to the usugl laborctory ~nd vorkshow cquipment, schools
»re purchasines or meking for thems.lves other ibcams cuch 2s:

- athode ray oscilloscones, strobiscopes and
~tuer Jlecronic devices;

- gimprl. test vips, Jor czmnle, for eagia
teseing, structures and m-terials testing,
hydraulics cisi cerodynomics.
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At school level n:t much use is malc or outlished sudio-
visual material beccuse the emphasis is on a2ctivity rather than
wyon ceauiring infeormation.  3ut some good zut-ricl ci' this

ind 1. now available, for ox-omnle, in ecnnecticn with the
~everal Nufficid science projeects. For use in further education
‘ni in industreial training, a great variety of aiis are now
rroduced, ineluding film loops =2nd prorrammed learning books,
owme Of this material may weil he useful in sehools, as. fo
~xample, that dealing with simple electronics or 1oglic circuits.,
:xecelienn films and teaching material are aveilabie about
aginzering, mevels and materials, cils and lubricacion from

the major ¢il and metal-producing companies and from the
cavernmer.t-sponsored Central Office of Informatisr. Scme
schooss and colleges of education are experimenting with
JrogrammeG learning matcerial of their own makxing, for use in

the teaching »f basic scientific principles and of %echniczl
‘rawing., It 1s likely that more material of this kind will

¢ produceda to helpr teachers and pupils to learn the theory they
need in order to moke further advances in their project work.
Lome kiowledge of principles is of course essential at the
vatset, hut the need for further knowledge and skill arises

=3 the workh pioceeds. The excitement aroused by vhe project
itself provides the motivation. )

e Tyvpical examples

-n the 2bsence of any cen'ral control over the cygrriculum
it is nct pussitle to give a precise cstimate of the .omber cf
scheols cleiming to teach technology, but it is known that
about a thcusand are already in touch with project technology
and hove expressed interest in becoming cetively involved, It
15, moreover, impossible to select schools typizal of Lhe
country as a whole. Those mentionel below and itn the Appendix
rooresent some o7 the pioneers, mainly in the field of engineer-
ing wherz most of the development has so [far taven nlac:.

Tney inclade differcnt age end ab” 'ity groups and wvheir work
illvstrates the wid2 variet«w of e. _<¢rimental teaching that is
“eveleping, The five schools mentioned in greater detail
include an independent boarding schocl, = coemprehensive school,
cnd threc cther secondary schosls - grammar, technical and
nodera .-

HAVLE COUNTY SECONDARY SCHOOL, CORNWALL, is situated irn
% small seaside cown in the extreme South-west corner of England.
12 1s a mixed secondary modern sciiool drawing its pupils from an
area also served by a grammar school which the majority of more
able pupils attend. The rneighbourhocd is rredominantly rural
tut The haliday industry and the small towns provice wmuch of
the 2mploymen*. Hayle itself is of interest hecause 51 its
eccnnection wita the mining industry, ancd relics of the %in
mines and of their pgreat pumping enzines akound in the district,
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2 Inspiraticn
cve o studicd thenm
Theilr intcerest

P

t. staff and pupils, .d beth uoys aad

These industrizl m.numeénts have Léen - sourcc
(3]
in 2 numbsr of surveys of their c¢nvironm

cnt.
in »na2st technolopy has led to zimilor studice 71 wvhat wan ic
achieving t.dcy; locel ecxamples of this incluce the ehina-

U
¢lay industry, the manufacture of pumps wns compressed «ir
cquiprenc ant 2 number of ‘enterprises connecoes Wwith the sSel,
Fupils from the school have won scveral prices for tuings ~hey
have designed and made in the workshops. vhere thers fre
facilities for practical electronics as well oo £ 0 odung.,
~nd mevualwerk. 7The schocl workshow cxpl-its techn-o.opr os
fully as possible znd by the use of proajects an? thenies 1s
able to give practical backing toe most subjects. The schoolts
environmental studies have been filmed by the 2BC ond used in
its television »rondeasts for teachers,

DANIM GRIMIIAR SCHOOL, DONTASTER, waz built cs . selective
secondary tecnnlcal school., For meny ycars it has seen ornce of
the pioneer schoels in technology teaching: project worn for
si¥th- fﬂvm vupils, new cxaminations embodvying investagations oy
capdidetes, ond integrated ccurses 1nvolv1n; craft. science,
drawing nd other subjccts, have 21l teen iptreoduced with

considerable success, Recently, with the helyr of funds vrovided

by ,roject technology and the Local Edueczti - n juthoriny, the
schceol hars co-operated with non-selective schosls o the

Doncaster arca in devisily, a common scheme for pupils of mixeld
ability in the age range 13 to 16. Using recdily avealable

commercial cempecnents Tox constructional work. nupils arc
introduced to electraical, mechanical, electironic =nd ;pnumatic
methods of contrcl. Cn.y proceed by 2 scerice of investigotions
and simple design exercises, ~cquiring cisenticl new uocwledge
as they go.  lchoush the scheme is stili cxperimertzl it is
already clear that »upils can make and ossess The peelarrTanca
of smali machines =zrnd cther devices designed r. 2orry Hub
specific tasks. Fer example, by the ¢nd ¢f whe firet yeav!s
vork they are avlce o devise and moke o mochine 2:nadwe of
sorting nuts and Lolts in batches «f ten. It will

be interesting to see how far pupils can ~o in che thres
years. and what effect this imrortant addition Lo Lheir

skill and knowledge rnicy have upon project work in the sixth
form,

GATEWAY SCHOOL, LEICESTER, is an.ther sceoniary school
well-known fcr it- technologica 1 vicrk, The school is ~ijecent
tu a pelytechnic i the centre of the city, where closce linke
with the college and with industry can »e maanto anLc
Recently a new zddition to th2 school has providnd execellent
practical facilities and this new bhuilding is the f’ﬂdl neint
for design work. For a very long time the school has set nigh
standards of design and craftsmanship s c¢ne -1 lt p.oaimary

objectives and it oflfers opportunities for pupies Lt niperience
4. ..

n very wide range of crafts from stone carving to pras.icnl
electronics, The school has in the past &ttf&utuu punils of

2]
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very high intelligence, il has o fine ce~demic recora - hbul
=11 pupils particinatc ia the procticzl work. The sz2oucrice

wf work leading up to tre constructica of the device described 1
‘oz Aprerndix 1s of speciel interest becausc it illustrates
woW, from small beginnings, a theme may develcp over o period
of years ard still not be =xhausted, 2lthaugh the Jircetion of
the werk has often changed ~na differcent masters and pupils
rave been involved., Other themes, are, of ccurse, running
cuoneurrently and the effect is tc maintain - creative, experi-
mental atmospherce throughout the schocl,

WOODBERRY DOV SCHOOL, LONDON is 2 relotively new

<gtablishment built as a comprehensive schocl for boys and girls

‘uring the post-war pcriod, offering academic or technical
. c.urses for the upper ability ranges and 2 variety of opportunit
cr others. Tt was one of the first schools of this type to e
socciated with project technolegy and it has been possible to
cxperiment over a wider ability range than in the case of the
'ther schools mentioned. But in fact the most regular usc of
tceehnological themes occurs in the 14 tc 16 age ;rocup among boys
ho arce taking practical subjects as a part of their course for
vxamination purposes. In the workshops, pupils are enccuraged
to play an incrcasing part in the design uf what they make, and
some of them concentrate their offorts upon items of
technological intercst rather than upon the making of tools or
furniture. At sixth form stage (i.c. 16 to 18) the work is
rather more wide-ranging, some of it involving pupils whosc
interc¢sts are in the social aspects as well as those following
scicntific ¢r technical programmes.,

c.
) i'C
as

TONBRIDGE SCHOOL, KENT, is 2n indepcndent boarding school
fur abcut 550 able boys in the age range 13 to 18. Like many
schools of its type it has a high academic rccord and rearly

111 pupils take threc subjects at advanced level; about sixty
ner cent of them proceed to university on leaving schocl,
Technical subjects do not occupy a large part of the curriculum,
ut all boys attend the workshops during their first two years
2t the school, and they are then enc.uraged to stend some of
their optional periods or spare time - which is c¢f course not
inconsiderable in a boarding schocl - on a practical or
zesthetic pursuit, Technolcgy has been intreduccd into the
rogramme becausc of the oppertunity it affords for creative,
‘isciplined work. Projects may be investigaticnal or
constructional and it is possible for boys tc spHend as much as
~ight hours a week upon them at certain stages; they would

a2, of course, dv this regulerly. Puiils are encouraged to
" lan and organise their work, with duc regard for scientific
srinciples, the econcmics of their task, and sources of
infermation ar” 3istance that they may need, In this
connection ti >0l has gocd links with many higher educati-n,
rescearch and trial organisations.
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Toseritione o Lo a. T otho worv of Bho o oo Lot Lo,
§! I the way 10 wonichh Sechnoligy is introducls, or. Siven in
—\‘;h x‘x‘., ‘L :I-d 124 T

he fo0ll . win~ Cryom-les oF cther | rojzces L
X 4

Trvestitationg nave oeer s lected T et it o
e¥1.1Lition held =t the Ir crial Collopce o0 Seicace 2na
Technolosy, Londorn, where the work 0 oo it Sehiocls wos

v show,

i, Logrou, ©f 13-15 year old Lu,ils investdiating
the bepeficicl 2nd harmfal oitfeebs o0 vcca-
killcrs, n.oticed thet s.me lants io The 1
laberatory were unaficeted vhen _thore vere
severely zttacked by greenily. rlonts such
as the peleargonium sceemca To survive, amnd
miscroscopic investigaticr of their loaves
suggested that they might <ccul. o liguia
insceticide, [ttem ts were mode v isciate
and te use this natural fluil, cod other
similar :lants woere £e e investiozted.

(Parkk 3chool, Swindun)

ii, Scme sixth foem Lupyils vished T cifjeriment
with ¢nzymes but felt that tney nec o2l o
ccelorimeter to investigeate rabes o0 roactln
and the factors afrecting them., They were \
able Lo Cugain details for the construction
of this picce of zquijument 2n t> oht2in the
results required., The o.perctus is now 1pn usc
fer witloumy teaching at severnd 22 lovels.

(Drnum Sromamcr School, Doneaster)

iZi, i oscnoal or the fringe of London ¢k erimented
with cevercl methods of firmine sno cs wita
. lastic materinle, Casting in resin, [ neunatic
mecthoas 7 oroducing towls from lactic
shoot, injecticn mculding and cantrifu-il
casting have ~ll beecn tri o cut urin, uijrent
ponufactare? in the scheoclts worlsn., 3

(Manor Schwcl, Ruisliy.)

iv. neighbouwring school heos | rocucced o vacuun~
torming machine for plastic cheet, wifl the hed
of the [ olymer scicrce aclartment of Bruncl
Univercity. This device hus oroved valuoole
in co~-¢)ceation with subjeccets such ns eornralhy
and art.

(Hayes County Grammar 3chool, Londen Droush
of Hillingdon)
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