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1. GENERAL INTRODUCT ION

The Committee for General and Technical Education of
the Council for Cultural Co-~operation of the Council of
Europe was happy to accept the invitation of the Austrian
Governnent to organise a course on "The Interpenetration of
Subjects at Technical and Vocational Schools".

All member countries of the Council of Europe, as well
as the Holy See and Spain sent representatives to the .
neeting, which was held in Bad Hofgastein from 8 to 15
October 1967. The course was organised and chaired by
Dr, Koweindl, Ministerialrat at the Austrian Federal llinistry
of Education. In the work of organisation he was assisted
by Dr. Ginsel, Landesschulinspektor, Salzburg.

The full programme &s well as the list of participant
will be found in Appendices B and C. :

The work of the course was organised as follows:

(1) The opening session. Sektionschef Dipl.-Ing.
Georg Golscr, the rcprescntative of the Austrian
Federal liinister of Education, conveyed the !Minister's
greetings. He stressed the importance of the present
course and the interest of the Federal Ministry of
Education in it.

(2) .An introductory lecture by Ilr. Bemtgen, Head of the
Section for General and Technical Education, Council
of Europe, on "Educational activities of the Council
for Cultural Co-operation in the field of technical
and vocational education".

(3) Talks introducing discussion on specific aspects of
the interpenetration of subjects in technical and
vocational schools,

(4) Vorking groups on the interpenetration of subjects
in technical and vocational schools chaired by
Dr. Schleimer, Luxembourg, (Group A) and IMr. Rommes,
Netherlands, (Group B).
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(5) Plenary necetings for mutual information and for the
adoption of conclusions and recommendations proposed by
the working groups, followed by a closing session.

(6) Visits to schools, including attendance at various types
of lessons.

(7) Exhibition of books and other publications used in
technical and vocational schools of member countries,
The exhibition displayed examples of technical and
artistic works by pupils as well as photographs and

statistical surveys illustrating the level of interpenctr-

ation of school subjects achieved in Austria with a
view to shaping the pupils' personality. This part of
the exhibition was arranged by Dipl.-Ing. Dr. Peydl
(Hbhere technische Bundes-Lehr- und Versuchsanstalt,
Vienna I.)

(8) TPilm shows.

The main outcome of this course wvas the conclusions and
recommendations adopted by the plenary session. -

In the closing session Dr. Koweindl expressed his thanks
to the delegates for their participation in the course. He
also thanked their governments for their valuable contribution
to the success of the course, in particular for sending books
and other publications for the exhibition.

On behalf of the delegates, llr. Iaid, United Kingdom,
expressed his appreciation of the work done by the Chairman,
the organisers,; and all the others who had taken an active
part in the course, He cxpressed the delcgates! thanks
for the hospitality of the Austrian Government.

In his final address lr. Bemtgen pointed out that this
course had shown once nore that all European countries were
faced with similar problems in education. He was very
glad to see that all Buropean countries were determined to
co-~operate in the fiecld of education for the benefit of
Europe. ‘ ‘
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1TI. SUMMARIES OF THE SPEECHES IADE DURING THE COURSE

THE MALAGA COURSE AND ITS TINKS VITH TECHNICAL
AND VOCAT IONATL EDUCATION

At first sight the connection between the two courses
is far from obvious: +those of us who went to Malaga in
April of this year were not for the most part concerned with
technical or vocational education and our discussions tool
place almost entirely within the framework of what might be
called secondary education of a general, not to say,
traditional type. The more, howevecr, we discussed the
problems which the opening lectures set before us, the nore
obvious did it become that, in the particular context of <the
way in which our discussions developed, the barriers between
general secondary education and all other kinds of secondary
education were as artificial as those traditionally existing
between different groups of subjects in a general secondary
school.

Let me make it clear from the ocutset that what we were
concerned with at Malaga was not the position of the humanities
(however they might be defined) -within the school curriculum,
but the much wider and more fundamental problem of the
humanistic approach in all secondary education,. The question
to which we were trying to find an answer was. something
like this: "How can we, as educators, help to ensure the
survival and future development of the human personality in
a society increasingly dominated by the achievements and
demands of science and technology?%

e sensed, ‘I think, a two-fold danger or even threat:
on the onc hand, there is a natural &and inevitable tendency
towards the deliberate pursuit through educational processecs
of further technological achievement in a context entirely
devoid of any humanistic influence and, on the other hand,
there is the equally natural and unavoidable tendency to
concentrate more and more on the purely vocational aspects
of education. Both of these tendencies are, in some sense,
irresistible: they spring from the nature of the world in
which we live, and the problem before us was to discuss
possible ways of coming to terms with them and even of
fturning them to educational advantage.
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Three things in particular, which emerged from those
discussions, seem to me to have some bearing upon the
discussions here this week - firstly, the need for some
unifying basis for all secondary education and the possibility
that such a basis can most logically be sought in a broadly
humanistic approach interpenetrating the teaching of all
subjects and springing, in particular, from an awareness of
the whole range of European experience and achievements;
secondly, the implications of all this for those mostly concerned
with staffing the greatly expanded provigion of secondary
education (so much of which is technrical and vocational in
character) in so many countries; thirdly, the question of
teacher training viewed in its broadest and most fundamental
terns. In all these areas of discussion, technical and
vocational education has its own special contribution to make
arising partly from the fact that it is a rightful and integral
part of the whole process of secondary education and, partly,
from its closer and more immediate context with the world
outside school, with the realities of vocation and employment,
and, therefore, from its more obvious relevance in the eyes of
the pupil to his professional and personal development as an
adult citizen, not only of his local community, but of the
wider Buropean community as well.

THE HUMANIST APPROACH IN TECHNICAL EDUCAT ION

(byMr. Louis Boeglen, Holy See)
I, The aim to be reached.

"The aim every true education tries to rcach is to form
the human personality with a view to its highest aspirations
and to the well-being of the groups whereof man is a member
and at the service of which he will exercise his activity
when adult." (Declaration of Vatican Council II).

(a) Humanism: general culture, formation of the mind.
True culture is not an accunulation of encyclopaedic
knowledge, but a development of aptitudes and an
organisation of knowledge that can be mobilised.

(v) Humanism: knowledge of man and formation of personality.
‘he final objective of humanism is man, his development
and self-knowledge. Humanisn also means to know man
as an individual as well as a member of human society.

/e
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II. The general conditions of humanist education.

(a) The hunmanist approach of the teacher.
The humanist approach is rather a state of mind, an
orientation of the spirit, an intention, than a
pedagogical method.

(v) The teacher's knowledge of the pupil.
This knowledge is an essential condition prior to any
educational activitye. The tcacher should know and
consider the pupil's psychology, his abilities and
limitations as well as his social background.

(¢c) The disciplines of humanist education.
Although we nust underline the diffcrent values inherent
in the various disciplines from the humanist point of
view, we nust adnit that humanism is not the exclusive
privilege of any one discipline or group of disciplines.
It is in every discipline.

(da) Atmosphere and organisation of the humanist school.
The tcacher's approach and the style of the school can
greatly contribute towards creating a humanist
attitude in the pupils.

III.'Improved atmosphere in technical education.

Vocational training of the pupils was at first linited
to a practical apprenticeship hardly affording any possibility
for the pupil's cultural developnent.

The teaching in a technical cnvironnment calls for
frequent contacts between the teachers of the various
disciplinecs as well as a correlation between vocational
training and general cducation. Technical teaching nust
have a character of its own which must harmonise with the
generally accepted principles of education.

IV, Valorisation of technical cducation.

I'or too long a time it was considered that technical
education could not provide a proper access 1o cultural life.
However, the human and cultural value is essentially not in
the subject but in the spirit in which it is taught.



CCC/EGT (68) 11 -6 -

V. Humanist values inhcrent in technical subjects.

It is a fact tlhiat the teaching of technical subjects
contributes to the development of the pupil's character.
Hencce, thce tcacher should stress the cultural values in his
subject which lead to character shaping: spirit of obscrvation
and proper evaluation of things, appreciation of well-done
work, awakening of an artistic fceling, common sense, scense
of probity, sense of responsibility, scnse of team work, open-
mindcdncss to the problems of work ete.

Conclusion

Scientific discoveries have changed the face of our world.
What actually thrcatens the European heritage is that if
technical knowledge is abused it will prevent man from living
a life consistent with human dignity.

Only those will be able to ward off- thls risk, both for
themselves and for the others, who are penetrated by the
well~balanced humonist spirit of ancient European civilisation.

INTERPENETRATION BETWEEN THE TWO MAIN GROUPS OF SUBJECTS

(SCIENTIFIC SUBJBCTS AND GRNERAL SUBJECTS) IN TECHNICAL
) SCHOOLS 1IN LUSTRIA :

(vy Dr. Leo Xober, Austria)

The aim and the structure of Austrian technical schools
is characterised by three typical Austrian features:

1. the desire to shapc in the schools the future social
structure of the state by preparing the future members
and leaders of the state for their tasks;.

2. the desire to counteract too great.a specialisation of
knowledge and Sklll and to aim instead at an overall
education;

e the desirc to use the manifold opportunitices existing
in technical schools to overcome the various divisions
in the nation and the forcecs that lead to those
divisions,. .
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These ideals necessitated the development of four
cducational forces which acting togother form the pre-

conceived image of the techn1c1an.
These four operatlng forces ro»represented by

1. the professional theorotlcal and practical subjects which
take cffect by virtue of an underlylng conception of man
as Homo Opcrator;

2, the group of general subjccts represented by religion,
German, forelgn languages, leading- those who study them
towards the ideal of man as Homo SuPlGﬂSg

3.  the group of thec subjects geography, history, civics
and economics, leading those studying them toward the
- ideal of man as Zoon Politiconj

“« ' the subjects physical training, nusic, art and
literature which acting together form man as Homo ludens.

These different aspects also bear out clea rly the
. legitimete claim of the technician to play a leading role
in the affulrs of the nation.

The world of nan is best underubood through the medlum of
profcssional work. The work of the professional cnginecr
can only have one aim: the perfection of the world as secn -
since times immemorial. The pnllosophlcal basis of this -
work is the enginecr's belief in mankind, the working basis
is the wonderful scientific edifice that mankind has
cstablished, Thus the professional -engincer is an optimist;
even if he cannot conquer the tragic fate of the individual,
he can make the collective life of men better by his work.
This high cvaluation of the profcssional engineer's work
~ influences the attitude of mankind towards -all kinds of works:-
it raiscs the working individual to a position of 1ncrca81ng
1nport1nce in human society.

II.

It can be shown that all the disciplines in a technical
school -in Austria help each other closecly.

In the workshop a2 pupil lecarns to be severcly critical
of his own work; and unconsciously - or so we hope - he
applies this to all the other subjects he has to master.
Every technical project conceived by the nind hias to pas

;/ﬁ
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the ordcal of materialisation - the cogent co-operation
between practical and theoretical subjects. The workshop
with its tools makes the pupil understand the rise of man in
history as the rise of man the toolmaker. He will finally see
that languages - that even the brain he works with - arc
fascinating and complex tools, to be used with as much care as
a conplex and expensive tool in the workshop. Here the
student lcarns that nothing is more ridiculous than to look down
upon manual work from the pretended heights of intelligence
and intellcectuality. Thus one of the possible divisions in
the nation - the division between intellectual and manual
workers -~ is overcomne,

The intcrpcenetration of thecorctical subjects takes an cven
subtler forn. Inparting the thecorics of one subject fertilizes
the nmind, makes it grow and thus enables it to comprehcnd the
next morec difficult step, although this step be a subjoct not
dircectly interrelated with the prcceding onc.

Engincering leaves no roon for personal vanity, for it
goes beyond the strength of the individual, demands tcam-work
in facc of the great risks it brings with it, and calls for
the control of the individual through the collective mind,
Nowhere clse is man better preparcd for his role as zoon
politicon than here. The thecorctical professional subjccts
teach the student the linits of nan's power and show him the
boundlcss rcaln of human thinking. They endow him with the
cager mind of the explorer, with the ability to transform
ideas into visible and faultlessly operating constructions
and structurcs. Thus the professional subjects can be
sccen o8 vehicles for the perfeetion of the world.

This has & direct and irmecdiate bearing on all the
general subjects. History, geography, econonics, civics and
rclated subjects - all the subjects that claim to transform
the individuals into citizens of the state - find the greatest
aid in the profcssional subjects. The young learn herc - as
previously stated - to understand the world of man through
the ncdiun of working. Real 1lifc penctrates these schools
through many channels and so tcchnical institutes are a very
thorough precparation of the young for life outside school.

The general subjects, on the other hand, give umuch to
the tcchnical subjects. The conception of the principal
purpose of engincering ~ to help in perfecting the world -
doces not stem fron the enginecering scicnces themselves, but

o/
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was offcred to them as a postulate by the gcneral subjects.
It is a philosophical postulate, and thereforc the othcr
group of the so-called general subjects - mathematics,
linguistic disciplincs and rcligion - are involved in
formulating it, as part of their task, as vehicles in the search
for truth. Here the deepest 1ntorpenetrat10n is to be
egstablished. A profound consciousncss of responsibility
has to be implanted in the young students. Thus, the
printed letter of their books becomes alive, Abstract
teaching is paralleled by personsl insight. The SChOluSth
subjccts arc 1mplemented by private experlence.

III.

Technical education is sterne. Therefore a protected
arca nust cexist in the pupil himself, so that he may be able
to withdraw therc from tine to tine, The suprene ruler 1n
this refuge is beauty. Gynnastics, nusic, art and
literaturce offer the student this refuge, teach hin to find
happincess in self-control and self-abnegation, forn outlets
for his sentinents and show him the way to self-exprcssion.
No questions of usefulness are raiscd, no problems of norality -
cxist. The playing nan - homno ludens - nay then cnjoy his )
existence for a short while, man's highest forn of developnent.
Herc indccd is a suprene neans of education,

v.

Education is a whole and cannot be split -up into
professional and general cducation. The technical schools
have long since realised this and they may be callced the
advance guard of educational institutes. They have the
trenendous task of synthesising the discoveries of science
into the cultural and scientific objcct material in such a
way that it can be taught and worked with, and thus help to
continue our culture. The interpenctration of all the
subjects helps to case the heavy burden that is laid on the
teachers of these schools: +to create a type of man that is
to the best of their knowledge and ability equlpped to
master the future, and to be wise leaders o0f men in their
untiring efforts to build a bettcr,: an ideal world.

%
t
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THE TEACHING OF MODERN SCIENCE .IN SECONDARY TECHNICAL
SCHOOLS AS AN ATID TO THE FORMATION OF MODERN THINKING

(vy Dipl.-Ing. B. Deutsch, Austria)

It is the paranount task of science firstly to contribute
to a corrclation of the different cducational fields and
secondly to train poople in nodern thinking.

I, Enginecring is applicd scicnce.

At technical secondary schools the teaching of physics
and chenistry not only nmakes important contributions towards
the gencral cducation of pupils (as is the case in any other
sccondary school), but also plays an csscntial role in helping
to precparc them for their tcechnical professional carecer.

A nodern technical plant is inextricably bound up with
purc physics, and the cquipnent of nodern physical laboratorics
is so technical that professional engineers are virtually
conpelled to apply the knowlcdge they acquired in the physics
class at school, ‘ ‘

For instance, in performing cxperinents where the
problens of the technique of measurernent become obvious, it
is nccessary to prepare the pupils very thoroughly for
their future carecr. The actual applicability of scientific
knowledge will occasionally be proved during school lessons,
viz.y, in such cascs wherc refcrcnce is made to it in the
teaching of a technical subject.

IT. Sciencec is exccllently suited to train pupils in
logical thinking.

The grasping of causes and effecets in neatural phenonena
as well as the classification of couscs as "necessary" and/or
"sufficicent" contribute in an inportant way towards training
pupils! logical thinking. Yot here it is essential that
pupils not nerely receive information, but are also induccd
to think problems over.

Pupils' linguistic training is inscparably associated
with their training in logical thinking. Educating pupils
with a view to enabling thenm to cxpress themselves clearly
and unoistakebly is not the sole task of the languagce teacher.

o/
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This is to be practiscd in cvery school subject, particularly
in nathcunatics and science, since clear thlnklng and clear
speaking are interdependent.

11T, Natural—philosophical aspcects inherent to niodern
physics and chenistry nust not be ncglected in cducating
young peoplc. The pr”found immer changcs science has under-
gone have altercd nman's position in nature to such an extent
that future engincers should not start their professional
carcer without having a certain idea of notural-philcsophical
problens. In spite of the fact that such problenms camnot be
dealt with in physics thoroughly enough, pupils should be
enabled to,.penctrate into then so far that cross conncctions
with their profcssional work become evident. Future
enginecrs! cducation and speciclised training are, of coursc,
grecatly dectermined by utilitarian considerations; yet it
must be rencnbered that one of the forenost objectives of
FEuropcan education is to encourage philosophical thinking.
Particularly physics-lends itsclf to arousing pupilst
interest in non~natericl problens.

Llso our pup11s nay be traincd to see the role playcd
by probability in notural procecdings and thus to turn
away from looking at then fron a merely ncchanistic point
of view,

Quantun physics, the thecory of relativity, wave
nechanics, and other fields of molern physics nake us give
up the hope of ever really unde *standing ngture in her cntity.

WWORKSHOP INSTRUCTION LABORATORY WORK, DESIGNING AND
CONSTRUCTING AND THEIR SH/RE IN THE ALL
EDUCATION OF THE SsCONDARY TECHNICAL SCHOOLS

(by Dipl.-Ing. Dr. Schldss, Lustria)

To provide a basis for judging the results of the
training given to young peoplec, we have, first of all, to
state the objcectives of an enginecr's training and education.
Next, we shall have to investigatc¢ at what age pupils should
receive such training,.
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A broad general education is indispensable for successful
educational work., Based on this general education, a
specialiscd training in the ficld chosen has t2 be given. It
is, however, not enough for an cnginecr to have a purely
theoretical knowledge; he also nceds practical werkshop
training, systcmatic instruction in design work, and laboratory
training,

The training of the futurc nechanical engincer can be
given as a typical cxanple of how these educational objectives
can be achieved, It will be secn that the above-ncentioned N
three big training categoriecs shape the pupil's character in -
rather the sanc way, though from different approaches. It is
casy to recognise their interdependence and correlation.

The pupil's training takes place in the period of his
life when he can be most easily influcnced and cducated. This
training necthod appears superior to scparating practical and
theoretical training as is usual in some other countries.

On the whole, it mey be said that the set aim of cducation
nay bce rcached in the indicated way. The excellent profcssional
results attained by pupils trained in the mammer described
prove the efficiency of their training.

THE CORRELATION BETWEEN THEORETICAL EDUCATION IN
ENG INBER ING AND GENERAL EDUCAT ION

(vy Dipl.-Ing. V. Molzer, fustria) N

Let us investigote the corrclation between subjects of
theoretical cducation in engincering and those of gencral
education and conparc the nein lines of study in compliance
with the Austrian School Organisation fet of July 1962 and the
curricula for sccondary technical and vocational schools in
Austric.

The level and the volunie of the technical knowledge
taught can only be as high as the pupils are able to grasp
in virtue of their gencral cducation. The pupils should be
enabled to wrecognise the interdepcndence of the different
subjects aos often, and in as neny variations, as possible,
until theoy arc able to recognisc then indepcndently.



- 13 = CCC/EGT (68) 11

The interpenctraticn of engineccring subjcets - in nost
cascs o given neccessity - appears to be a matter of coursc;
yet their corrclation with the subjects of general cducation
is so inportant that it may be considered the corner stone for
a really successful overall education for an engincer.

"A1ll the curricula of the Austrian secondary schools
nirror the principle that in the first form only basic
general ecducotion is given, wherecas pupils attending the
fifth (=last) form reccive alnost cxclusively instruction
in cngineering subjects. In the forms two +to four there is
a grdadual transition which gives duc consideration to as
intense a c¢orrelation of subjccts as possible. The inter-
penctration of engincering subjects being conparatively
obvious, the correclation of natural science subjects
(eege mothenatics, physics, descriptive geonetry, chenistry)
is considercd particularly inportant in both tcaching and
educating pupils. Particular rcfcrence nay be nade to the
position of nechanics or statics respectively as links
betwecen natural science and theorctical engineering subjects,
since in these subjecets logical thinking is taught and
developed, thus preparing the pupils!' ninds for their tasks
in their futurc engincering carecrs,

In addition, nention nust be made of the cross-conncctions
cxisting between the various departnents in Austrian
sccondary technical schools, Examples of such cross-
conncctions are the subject "mechanical engineering" taught
in the departnents of electrical engineering and civil :
enginecring, or the subject "electrical enginecring" tought
in the deportnent of nechanicel engincering.

Sinmilarly, attention should be paid to the correlation
between gencral humanist subjects with regard to the
requirenents of the syllabus and with special enphasis on the
pupils' education towards hunanitarianism and tolerance.

Here the teaching of German has to play a paranount rolc.

There is another point worth stressing: the correlation’
between engineering education and nodern language instruction.
Here a closc co-operation between modern -language teachers
and tecachers of enginccering subjects ag well as workshop
instructors is essential, )
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As to secondary technical and vocational schools for
employed persons the pedagogical requirements for successful
instruction are the pupil's readiness to study and his grasping
what is important as well as his comprehension of the subject-
matter taught.

To sum up, it may be said that five years of training in
Austrian secondary technical and vocational schools with their
closely interrelated general and engineering subjects and with
their capacity for shaping the pupils'! minds in cultural and
humanist fields undoubtedly turns out pupils of a high educational
standard.

Such a high educational level not only makes possible
successful studies at institutes of higher learning, but also
meets the requirements of the engineer who has to occupy an
executive position in industry and to overcome difficulties
both in his work and in his private life,

DISCUSSIONS

‘ A1l the lectures were followed by discussions giving an
opportunity for an exchange of views and varied information.

Main points raised in the discussions

(1) Organisation of school workshops:

It is advisable to provide workshop training for small
groups (5 - 6 pupllu), each under the supervision of a speciallst
teacher. Varied machines, at which all pupils are trained,
imitate successfully factory work. Pupils are, however, not
given a specialised training; they receive a broad .overall
education, It may be predicted that the workshop of the future
will not differ essentially from the type actually existing in
Austria and other European countries: standard machines will
have to be set up in school workshops, Whereas very expensive
machines are considered unnecessary. Pupils attending Austrian
Secondary technical schools have to do work as holiday trainees
in industry, which familiarises them with special machines and
the working conditions existing in factories.
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(2) Advisability or non-advisability of teaching pupils
manual skills: -

In Austria it is thought advisable to provide workshop
training and theoretical instruction parallelly. Workshop
training lasts for years, not just a few weeks. Excursions
and visits to industrial plaoants are arranged from time to time.
In this way pupils become acquainted with the latest industrial
developments. In France practical work in secondary technical
schools starts right away with machine tools, previous work
a2t the vice is considered unnecessary. In Austria there is a
tendency towards cutting pupils'! training at the vice in favour
of their training at machine tools, Therc is constant col-
laboration between schools and industry. Many teachers at
technical schools apre also employed in industry. Representatives
of 2ll kinds of enterprises are invited to leaving examinations.

(3) Attitude of industry and trade to the productivity
3 of school workshops:

In Austria there are no difficulties with industry and
trade unions, since school workshops produce only small-sized
machines in small numbers. The returns from workshop goods
never balance the sum necessary for equipping the workshops.

(4) Educational background of the teachers of mathematics
and science at secondary technical schools in Austria:
Such teachers are university graduates, some of them
industrial engineers.,
(5) Percentage of pupils attending Austrian secondary
technical schools that leave with a diploma:
Approximately 80%.

(6) Preliminary working-paper:

A preliminary working-paper containing statistical material
was prepared by Mr. Koweindl and made available to all delegates
before the meeting. This working-paper will provide answers
to other pertinent questions.
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IIT. CONCLUSIONS AND RECOMMENDATIONS OF THE COURSE

STUDY GROUP "An

Chairman: Mr. P. Schleimer gLuxembourg)
Rapporteur: Mr., L. Géminard (France)

I.  INTRODUCTION .

Since education in technical and vocational schools aims at
developing the human. personality as well as at preparing -the
pupil for professional activity, the programme, both theorctically
and practically, must be drawn up from a humanist point of view.

If the different factors in education are not all taken
into account, we run the great risk of splitting up instead of
building up the person. Educationalists must always be aware of
the fact that a school subject 1s not an end it itself, but that
2ll subjects are a common means towards one goal.

This shows the need of bringing about a co-ordination and
an interpenetration of the subjects to ensure the unity of the
teaching and to make it really cultural and humanistic and
adapted to its vocational objectives, This is all thc¢ more
necessary because in technical and vocational education there is
a risk of conflict between specialisation and such an overall
education,

II.. NEFD FOR A BASIC GENERAL EDUCATION

The co-ordination of subJects and their interpenetration
call for a basic general education which allows both pupils and
teachers to set up the necessary interconnections.

This general education must include amongst other things:

(a) a thorough education in the pupil's mother tongue as
a vehicle for the expression of his thoughts. It :
should enable the pupil to express his ideas correctly
and concisely in both speech and writing. In addition,
this education should make the pupil open-minded
enough to understand and appreciate the cultural
values of civilisation:
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(b) the study of at least one foreign language with the
dual objective of using it in everyday conversation
and of acquiring the technical vocabulary essential
to his professional life,. Thus, the interpenetra-
tion between the general and technical subjects is
set on its way;

(c) the teaching of general history in its cultural
aspects and the teaching of scientific and technical
history may be integrated with the teaching of
scientific and technical subjects in the form of a
historical survey of the great pericds of their
evolutiong

(d) a general artistic education generally supporting
2 study of technical subjects, insofar as it may be
integrated within the different subjects;

(e) physical education, which is essential for the
formation of the pupil's character and the general
development of his personality and poise, and which
may be uscd as a form of therapy.

The general education of a pupil may be greatly influenced
by extra-curriculor. activities and out-of-school activities.
Thesc are particularly important and their interpenetration
with the other school activities is all the more useful, since
the trcend in modern life is towards more and more leisure time.

It must be borne in mind that the fundamental problem for
the educationalist lies mainly in the need to instil in the
pupil a desire for accquiring knowledge and thus, to a certain
extent, to educate himself, not only in school activities, but
also in out-of-school activities,

ITI. CONDITIONS AND METHODS OF INTERPENETRATION OF' SUBJECTS

1. The co-ordination of the syllabuses of different subjects
is o fundamental principle for interpenetration.

It must take into account the amount of the material taught
and the quality as well as the continuity of the programme,
which should be reflected in the school text-books,

2. The interpenetration of different subjects implies a feeling
of mutual trust among the various members of the teaching staff,

./
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The part played by the hecadmaster is essential in the -
development of such a relationshlp.

The objectives of this relatlonshlp are threefold'

(2) a better mutual understanding and appreciation
among teachers;

(b) their recognition of the need for interpenetration
of different subJects;

(¢) a general study, by all teachers, of the problems
arising in this connection.

3. Among the methods to be used, we mlght mention the
following:

(a) perlodlcal meetings of all the teaching staff of a
class;

(b) - meetings of teachers of the same subjcct or of a
group of subjects;

(c¢) a general meeting of 2ll teaching staff of a school;

(d) attendance of a teacher at a lesson given by his
~colleague who teaches a different Subject;

(e). team-work of- teachers concerning a common topic;
possibly making use of closed-circuit television;

(f)' the setting up of a bureau and a library of technico-
pedagogical documentation;

(g) the teaching of two or more connected subjects by
one teacher.

L, Every teacher should be aware of his dual responsibility:

-~ in his own subject,
- in the overall development of the personality of
.the pupil.

This is perhaps particularly important for teachers of
practical technical subjects, who may have a major educational
influence on their pupils, ,
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IV. TRAINING OF TEACHERS

Any recommendation concerning the interpenetration of

subjects would be virtually in vain if the training of teachers
of all subjects were not orientated towards this en%.

V. RECOMMENDATIONS

Group "A" suggest the following recommendations for the
future training of teachers:

A, Initial training for futurc teachers

(1) It is highly desirable that, at every stage of their
training, teachers of scientific subjects are kept
up to date with information regarding the techno-
logical development of their special subjects and
they should also receive such information of an
economic and socioclogical nature as is necessary.

(2) It is desirable that the teachers in general subjects
also receive some sclentific and technological
information at some time during their training.

(3) It appears necessary for teachers of practical
subjects (workshops) to receive sufficient
scientific and general education to enable them
to discuss intelligently any problem with their
colleagues with a view to co-ordinating the training
and education of their pupils. Every country will
determine the best possible method of achieving
this,

(4) The Group recommend the establishment of schools for
the training of technical teachers in the countries
where this type of school does not yet exist,

(5) The Group believe that the co-ordination of institutes-
for the training of teachers should be investigated
both at national and international level.

(6) The Group believe that every teacher should receive
psycho~pedagogical instruction which, amongst other
things, will make him conscious of the need for
interpenetration of subjects.
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B, Further training

(1) Insofar as the further training of teachers of all
subjects 1is concerned, international, national and
regional courses and seminars as well as pedagogical
meetings arranged within the school itself should
be held in order to acquaint them with the latest
information relevant to their particular fields.

(2) For tecachers of practical technical subjects,
courses in factories, industry and commerce, cither
in their own country or abroad, will cnable themn
to bring their knowledge up to date. This might
be organised on the basis of exchange programmes.
When there-is. a new development in & teacherts
speclal field, he should be made aware of it.

(3) For teachers.of non- -Technical subjects, visits. to

factories should be organised to keep them in
‘contact with the outside world.

VI. OBSERVATIONS

In the course of the debates, it became evident that the
problem of tralnlng the teaching staff of technical and
vocational schools, particularly in the practical, technical
disciplines, is extremely complex. - This problem should be
regarded as one of the major concerns of the Committee for
General and Technical Education,

STUDY GROQUP nB®
(Scientific and technical subjects)

" Chairman: Mr. A,J.W, Rommes (Netherlands)
Rapporteur Mr. H. Aigner (Austria) :

CONSIDERING that in order to train technicians of a high
level of professional competence as well as to give them a sound
general educatlun, the curriculum of technical and vocational
schools at the secondary level ought to include instruction in

eneral subjects, in the sciences, and in technical subjects
%theoretical and practical);

CONSIDERING further that a close interpenetration of all
the subjects taught at these schools is required both for an
integrated development of the individual pupil's character and
for reasons of teaching efficiency;

e
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The participants of Group "B" have agreed on the following

recommendations:

1.

Laboratory work Physical and chemical laboratory work form
an integral part of technical education, both because of

the nature of scientific method and of the necessity of
developing certain skills to be used by the technician in
industry and because of their generally accepted values in
contributing to the formation of character. Instruction

in this field ought to feature a maximum amount of pupil
activity.

Descriptive geometry The subject-matter of descriptive
geometry may be required to a greater or lesser degree in
fechnical curricula, depending on the specialisation. It
is not to be taught as a separate subject, but rather as
an integral part of technical drawing.

Biology Certain aspects of biology and psychology (e.g.
effects of radiation, ergonomics) may be required parts of
a technician's instruction for professional reasons and
should be dealt with by the teachers of the relevant
technical subjects. Other aspects of biology (e.g.
evolution, ecology) may be required for reasons of general
education, They should not be covered by a separate
subject but by guest lecturers and/or by teachers of other’
subjects who take an extended interest in these matters,

Design work Design work is a core-subject at technical
schools, since all theoretical technical subjects as well
as the scientific subjects lead up to this proof of the
pupil's creative technical ability, the proof that he
himself has been seeking since he-entered technical school.
As the level of achievement in this field progresses,

care should be taken that all the other subjects reach
corresponding levels so as to make possible a maximum of
co-ordination and integration. To this end, close teacher
co-opecration and the encouragement of team-work among the
staff should be promoted by all possible means, including
the contents of the syllabus as well as research on the
effectiveness of integration so far achieved, Carec
should be taken to eradicate any isolationism and "subject
chauvinism" on the part of teachers.
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Practical training Every future technician should

receive practical training, both for reasons of personality
formation and for professional interest, the latter
differing somewhat for the different specialisations,

The amount of such practical work must also depend on the
different levels of technicians or the particular job

that the trainee is intended for. Manual work, if
applicable for a given speciality, should be in the nature
of a brief introduction and should stress the aspect of
character formation.,

Practical training is most efficient from the point of view
of interpenetration when it 1s given neither exclusively

by the school nor exclusively in industrilial workshops. '
The relative amount of practical training at the school

and in industry will again depend on the speciality, as
well as on the soclo-economic situation in the individual
countries.

Teacher training and further training All efforts towards
an interpenetration of subjects can only succeed if the
individual teacher succeeds in realising them, After

due consideration of the pertinent recommendations of the
Sevres course, this Group believes that future teachers at
technical schools, before being accepted into an establish-
ment for the training of technical teachers, should undergo
a short period where they follow the instruction of the
type of school in which they plan to teach from the pupilts
point of view, e.g. by attending all of a given pupil's
classes during that period.

At the establishment for training teachers at technical
schools the curriculum should take the necessity of

subject interpenetration into consideration. No effort
should be spared at this crucial period to instil and
develop in the students an appreciation of other disciplines,
of the approach to life underlying them and of the people
professing them, so as to foster a true team-spirit.

These aspects of mutual appreciation and team-work
should be smoothly carried over into the school to which
the new teacher will be assigned and to any further
training which may be deemed necessary for other reasons.
They should also form an important part of formal and
informal teacher'!s meetings.
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APPENDTIX A

FILMS PRESENTED DURING THE COURSE

(1) Two films on secondary technical and vocational schools
in Austria,

The first f£ilm showed pupills of such schools engaged in
various activities of their trade or craft., It was seen how,
in addition to the basic training given to them, they gain.
valuable experience by operating the most up-to-daté machines
manufactured by well-known firms all over the world.

The second series of short films concerned & training
centre for handicraft masters, an Austrian University of
Technology, and a centre for the training and further training
of teachers, respectively.,

(2) A second show of short films, this %time in colour, dealt
with the teaching of mathematics and physics, The subjects
treated were:

"Central Angle and Peripheral Angle"

"lissajous Curves and Application of Lissajous Curves
"Oscillography of Relaxation—Type Oscillations™
"Experimenting with Oscillations"

The delegates were greatly interested in these films
illustrating the intimate connection betwéen fundamental
sciences and their technical applications,

The projector used for the presentation of these films
was of a most recent make which enables films to be projected
in daylight on a.glass.screen similar to that used in TV,
Another outstanding advantage of this new type of projector
is that it is most easy to handle.

0/.
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~ - APPENDIX B .

PROGRAMME OF THE COURSE

Sundéj 8'Oc£6bér' ‘ _‘Arrival of.delegates in the afternoon

Monday 9 October

9, 30 ED m.' .- . Inauguration of the Course, of the book
T ‘exhibition and of the exhibition

concerning technicéal and vocational

- .education by Dipl, Ing, Golser, Head
of the Division for Technical and -
Vocational Education.
Musical accompaniment by the choir of
fhe hotel catering school of
Bad Hofgastein

10,30 aem, - EDUCATTONAL ACTIVITIES & THE COUNCIL _
FOR CULTURAL CO-OPERATION IN THE FIELD
OF TECHNICAL -AND VOCATIONAL EDUCATION -
(Mr, G. Bemtgen, Head of the Section -
for General and Technical Education,
Council of Europe)

11,45 a.m, | THE MALAGA COURSE AND ITS LINKS WITH
TECHNICAL AND VOCATIONAL EDUCATION
(Mr, J.G.M. Allcock, United Kingdom)

12,30 p.m, Lunch

3.00 p.m, THE HUMANIST APPROACH IN TECHNICAL
EDUCATION . :

(Mr. L. Boeglen, Director of the, .
Ecole des Ingenleurs ECAM, Lyons)

Lo45 pems . L INTERPENETRATION BETWEEN THE TWO MAIN
L GROUFS OF SUBJECTS (SCIENTIFIC SUBJECTS
AND GENERAIL SUBJECTS) IN TECHNICAL
. SCHOOLS IN AUSTRIA,
- (Dr, L. Kober, Inspector, Austria)

Q/‘
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6.15 Dellly

7430 pom,
Tuesday 10 October

9.00 5,.m.

10,30 a.m.

11.45 a,.m,

“l.Oij.m,
3+00-p.m,
4,00 p.m, -

7430 p.m,

Wednesday 11 October

6.30 a.m.
7'15 Qalle
9,00 a,m,

- 25 i

Projection of a film on secondary technical
and vocational schools in Austria
(in the "Hauptschule" of Bad Hofgastein)

Dinner

THE TEACHING OF MODERN SCIENCE IN SECONDARY
TECHNICAL SCHOOLS AS AN AID TO THE
FORMATION OF MODEREN THINKING

(Dipl, Ing. Deutsch, Austria)

WORKSHOP INSTRUCTION LABORATORY WORK,
DESIGNING AND CONSTRUCTING AND THEIR

SHARE IN THE OVERALL EDUCATION CF THE
SECONDARY TECHNICAL SCHOOLS

(Dipl. Ing. Dr, Schl8ss, Austria)

THE CORRELATION BETWEEN THEORETICAL
EDUCATION IN ENGINEERING AND GENERAL
EDUCATION -

(Dipl. Ing. .W, Molzer, Director of a
secondary technical school in Vienna)

Lunch
Setting up of Study-Groups

Beception given by the Mayors of
Badgastein and Bad Hofgastein at fthe
Schlossalpe (1800 meters above sea-level)

Dinner

Breakfast
Departure for Salzburg in motor coaches

Visit of the H¥here technische Bundes-
lehranstalt (secondary technical school,
Rudolfaskail 42, Salzdurg, with. the
possibility of attending at choice:
a) Technical English;
b) Italian in a department of
architectural engineering;
(c¢) Design practice in mechanical
engineering; o
(d) Elements of building.,

o/



10,00 a.m.

12,00
1,15 p.m,

)'l'.oo p.mo

about 5,30 p.m,

about 9,00 p.m.

Thursday 12 October

9,30 a,m.
12.00

1,00 pom,
3,00 pam.
T.00 pom,

Friday 13 October

9,30 a.m.
1.00 p.m,
3,00 p.m.,
7+00 pa.m.
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Visit to the Lehranstalt fUr

Fremdenverkehrsberufe (secondary school

for the catering trade), Schloss

Klessheim, where there is the p0531b111ty

of visiting:

(a) French for pupils of hotel catering.
schools in the language laboratory;

Ebg German for forsigners;

¢) Cooking lesson (method of programmed
instruction). )

Lunch at Schloss Klessheim

City tour and visit to the woérkshops of
the secondary technical school of Salzburg

Reception given at Schloss Mirabell by
the Gowernment of the Province of
Salzburg and by the Mayor of the Clty
of Salzburg

Mozart Serenade at Schloss Mirabell,
Afterwards return to Bad Hofgastein

Dimner at Bad Hofgastein

Study-Groups

Projection of short colour-films for
the teaching of mathematics and physics
(in the "Hauptschule" of Bad Hofgastein)

Lunch
Study-Groups
Dinner

Study-Groups
Lunch
Study-~Groups
Dinner

./.
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Saturday 14 October

9.30 a.m. Study=~groups

12.30 p.n. Lunch

5.00 p.m. Plenary session.
Recommendations

7T.00 p.m. Farewell dinner

Sunday 15 October Departure of delegates after breakfast
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APPENDIX C

B. LIST OF PARTICIPANTS
- LISTE DES PARTICIPANTS

. Bad Hofgastein (Austria/Autriche)

AUSTRIA Mr. H. ROTTER Ministerialrat, Dipl.-Ing.,

AUTRICHE- . Bundesministerium fUr
: e : Unterricht,

Minoritenplatz, 5
A/1014 WIEN

~Mr. H. AIGNER Professeur,
‘ . Piaristengasse 56,
A/1080 WIEN

BELGIUM Mr. A. TAVERWIER Inspecteur de 1l'Enseignement
BELGIQUE technique,

22 rue Van Malder,

BRUXELLES 8

. Mr. P. BAILLY Inspecteur de l'Enseignement
technique, - '
37 rue de Boussu,
SAINT-~-CHISLAIN

Mr. P. POUMAY Ingénieur ~

St Inspecteur & l'enseignement
technique, libre subventionné,
63 Boulevard Léopold,

TOURNAT
CYPRUS - " "'Mr. N. HADJINICOLAS Director of Technical Education,
" CHYPRE Ministry of Education,
NICOSTA
DENMARK - Mr. H. SOERENSEN Head of Institute for Technlcal
DANEMARK ' Teacher Training,

Ministry of Education,
Nyropsgade 47,
COPENHAGEN

Mr. K. LAURSEN . Konsulent, Oberschulrat,
Sjaellandsgade 24,
RANDERS
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SPAIN
ESPAGNE

FRANCE

FED. REPUBLIC
OF GERMANY
REPUBLIQUE
FED,
D'ALLEMAGNE

GREECE
GRECE

ICELAND

ISLANDE

TRELAND
IRLANDE

Mr .,

M=,

- 29 -
R, LOSADA RODRIGUEZ

GEMINARD

LIGNON .

L, WILTS

', TUZIMANN

KORONAIOS

B. KRISTJANSSON

S, McGLONE

M. O CONGHATLE

Director de la Escuela
de Ingenieros Tecnicos
BILBAO

Ministeére de 1'Education
Nationale,

110, rue de Grenelle,
PARIS Te

Directeur de l'Ecole
Normale Nationale
dfApprentissage,

39, rue de la Roquette,
PARIS 12e

Oberschulrat,
Bergiusstrasse 55,
28 BREMEN 17

Ministerialrat,
Kultusministerium
Nordrhein-Westfalen
Ksthor 7

L DUSSPRLDORE

Obesrschulrat beim
Eegilerungspréisidenten
Humboldtstrasse 6,
WIESBADEN

Professeur a
1'Université technique
Nationale,

149, rue du 3 sepbtembre,
ATHENE

Dipl. Ing. Headmaster
of the Technical College,
REJKJAVIK

Inspector of Technical
Education,

Department of Education,
Talbot House,

Talbot Street;

DUBLIN 1

Chief Executive Officer,
Co,., Louth Vocational
Fducation Committee
Technical School,
DUNDALK

Co. Louth

o/
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ITALY
ITALIE

LUXEMBOURG

MALTA
MATTE

NETHERTANDS
PAYS~BAS

NORWAY
NORVEGE

N | ‘Mr.‘

Mr.

V. USSANI

P. MAZZAROL

'D. VINCIARELLI

., P. SCHLEIMER

C. CUSCHIERI

A. RAIMONDO

A,J.W. ROMMES
A,J. DUERMEYER

S. KINDEM

-~ 30 -
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. Professore dell University

dai Cagliari,
Via Livio Andronico 24,

-ROMA

Ispettore centrale
Ministero di Publica
Istruzione,

Viale Irastevere, -

ROMA

Direttore di Sezione
presso la Direzione
Generale dell 'Istruzione
professionale,

Viale Trastevere 209/IV
ROMA

Directeur de 1tEcole
professionnelle,
ESCH-SUR-ALZETTE

Headmaster secondary .
Technical Schools, PAOLA,
President, Malta Society
of Arts, Commerce and
Manufactures

VALLETTA

Headmaster Technical
Institute and Government
Industrial Training
Centres, PAOLA,

. MARSA-

Inspector of technical
and vocational education,
31 Rijksweg, ‘
EMPE (Post Voorst)

.Inspector of technical

and vocational education,
Van Dorpstraat 7
THE HAGUE

Advisor of the Ministry

of Education,
Sommerogaten 15,
0SLO
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SVEDEN
SUEDE

SWVITZERLAND
SUISSE

TURKEY
TURQUIE

UNITED KINGDOII
ROY.UME-UNT

- 31~

Mr, H,E. OSTLUNDH

Mr. C, LUNDEBERG

Mr, H, PECLARD

M., P. SCHAUB

1“:’[1' ' A » AI{BJ%. S

Mr. L.S, LAID

Miss IM.A, RICHMOND

Mr. J.J. LAVENDER

Educational Qounsellor
National Board of
Education,

Pack,

STOCKHOLM 22

" Educational Counsellor

National Board of
Education,

Pack,

STOCKHOLM 22

Directeur du Centre
d!'Enseignenent
professionnel
Roger de Guimps 41,
CH-1400 YVERDON

Recteur du Technicum du
soir de¢ Zurich,
Bodenweg 606

CH-5102 RUPPERSVIIL

Directeur de la Section
& la Dircection Générale
dc 1l'Enscignement
Supérieur Professionnel
et Tcchnique du
Ministérce Turc de
1'Education Nationale,
Milli Egitim Bakanligi,

ANKARA

Her Majesty's Inspcctor
of Schools, -
"Greystoncs",

36, Ridings Mecad,

CHI PPENHAM

Wilts,

High School for Girls,
39, Curzon Avchuc,

HORSHAM, Susscx

Her Majcsty's Inspector
of Schools,

Jebecl Ettarec,
SW..NNBOROUGH, -

Lewes, Susscx,




HOLY SEE
SAINT-SIEGE .,

EXPERTS OF THE'

COUNCIL OF
EUROPE
EXPERTS DU
CONSEIL DE
L'EURCPE

COUNCIL OF
EUROPE
CONSEIL DE
L'EUROPE

- .

LECTURERS
CONFERENCIERS

ORGANISERS

OF THE COURSE
ORGANISATEURS
DU STAGE

.:32 -

Mgr. A. GARBROCK

Mr.

Mr.,

Mr.

- Mr.

' Mr,

Mr.

Mr.

Mr.

M.

Directeur du stage)

I.. BOEGLEN
ALLCOCK

J. GOMO

J. VERLINDEN

G. BEMTGEN

Leo KOBER

W. MOLZER

H. SCHLOSS

B. DEUTSCH

K. KOWEINDL

Director of the
course)
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Oberstudienrat,
HUrther Strasse 2
5 KOLN ZOLLSTOCK

Directeur honoraire des
Ecoles techniques,

18 rue Merly,

51 - TOULOUSE

Russet Cottage,
89 West Street,
Cornfe Castle,

AREHAM Dorset

Stadhouderslaan 84 ¢,
THE HAGUE

Chef de la Section de’
1'Enseignement Général
et Technlque

tonseil de 1'Europe,

. STRASBOURG -

\
Fachinspektor,

Dberstudienrat,
Héfergasse 18,
A/109O WIEN S

'Hofrat, Dipl.-Ing.,

Direktor der HBheren

Technischen Bundes-

Zehr-und Versuchsanstalt,
Schellinggasse 13,
A/1010 WIEN

Fachvorstand, Professor,

. Technologisches

Gewerbemuseun,
Wihringerstrasse 59,
A/1090 WIEN

Professor, Technologisches

' Gewerbemuseun
VW¥hringerstrasse 59,

A/1090 WIEN

Ministerialrat,
Bundesministerium fir
Unterricht,
Minoritenplatz 5,
A/1014 WIEN

./
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ORGANISERS

OF THE COURSE
ORGANISATEURS
DU STAGE

- 33 -
Mr, F., KOSAK

Mr, J. GINSEL

Mr,., H, AUBELL
gminutes)
proc &s~verbal)

Mr. A. EBNER

Mr, ¥, PEYDL
éEXhibitiong
Exposition

Mr. A, DURSTMULLER
EBook Exhibition)

Exposition des livres)

Mr, A, RICHTER

Mr, R, KULHANEK
gminutes)
‘proces-verbal)

Professor,
Bundesministerium fir
Unterricht,

A/1014 WIEN

Landeschulinspektor,
Gorianstrasse 22
£/5020 SALZBURG

Fachinspektor,
Oberstudienrat,
Kroatengasse 16°
A/4020 LINZ a.d.D.

Direktor der Hbheren
Lehranstalt filr
Fremdenverkehrsberufe
Schloss Klessheim
A/5072 SIEZENHEIM

Architekt Oberstudienrat,
Dipl, Ing., HBhere
Technische Bundes-Lechr-
und Versuchsanstalt,
Schellinggasse 13

A/1010 WIEN

Fachvorstand, Professor,
HBhere Graphische
Bundes-Lehr-und
Versuchsanstalt,
Leysergassce ©

A/1140 WIEN

Akad, Maler,
Oberstudienrat,
H8here Technische
Bundeslehranstal®,
Rudolfskai 42
A/5020 SALZBURG

Professor,

H8here Technische
Bundeslehranstalt’
A/4020 LINZ a.d.D,.

o/ o
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AppendiXx C
ORGANISERS Mrs . E. SCHMELMER Professor,
OF THE COURSE Hhere Bundeslehrantalt
ORGANISATEURS flr wirtschaftliche
DU STAGE . Frauenberufe, Wiedner
Gurtel 68
A/1040 WIEN
Mr. H. ROBATH . Pachlehrer, Bundes-

Fachschule fir
Bekleldungsgewerke,
A/1090 WIEN

Mr. L. KOTH Amtssekretir,
- Bundesministerium fur
Unterricht,
Mincoritenplatz 5,
A/1014 WIEN



