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PREFACE

The 0.E.C.D. Committee for Scientific and Technical Personnel
has given considerable attention to the question of technician
training and utilisation which is a key problem in the economic
development of Member countries, and has on several occasions drawn
attention to the need for an szdequate supply of and proper training
for skills at this level.

To clarify the situation as far as possible and to establish =
solid base for discussion, the Committee has instituted a series of
surveys in Member countries describing and analysing training con-
ditions.

The material obtained is classified according to a stendard
pattern throughout, so that comparisons can be drawn between coun-
tries. The completed surveys were used as basic working documents
for "Confrontation lieetings" between two or more countries. These
meetings were held under a neutral chairman and were attended by
teams of specialists from the participating countries. Delegates
discussed each other's training systems and the various problems
which arise and endeavoured to reach conclusions on questiong of
policy and to find solutions to technical difficulties.

The present publication, the fifth of a series, is a revised
version of the working document used at the confrontation meeting
between the Netherlands, Spain, Switzerland and Yugoslavia, held
in Paris in December, 1965. The conclusions of this meeting and
of the previous one between Canada and Denmark, are given in
Appendix XI.

The report was prepared by the 0.E.C.D. Secretariat and the
responsibility for it has been with Mr. S. Syrimis, Consultent %o
the Directorate for Scientific Affairs. It incorporates information



tlrcady available et 0.E.C.D, and in particular in the origincl gur-
vey carried out by & joint PEARI/EUSEC(1) Committee, supplemented by
on~the-gspot investigation.

The Secretariat wishes to acknowledge its indebtedness to the

Spanish Educational Authorities for their help and co-operation in
the preparation of this report.

(1) FEANI: European federation of national associations of
engineers.
EUSEC: Conference of engineering societies of Western BEurope
end the United States of America.
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Part One

THE STRUCTURE
EDUCATIONAL

OF THE
SYSTEM



I, GENERAL DATA
THE PLACE OF TECHNICAL EDUCATION IN THE
EDUCATIONAL SYSTEM

1, The Spanish Educational System is at present in process of re-
organisation, Its traditional structure has been reformed, particular-
ly that of technical education, with a view to meetling modern educa-
tional and industrial requirements. Moreover, in 1949, a "Technical
Baccalauréat" (Bachillerato Laboral), with marked innovating charac-
teristics has been created within secondary education,

2. Private education plays an important part in the educational
system; in fact, state education way, in many cases, especially at
secondary level, be considered as complementary to private education,
where the role of the Church is preponderant. Many secondary educa-
tional establishments are religious institutions and in higher educa- ;
tion the only four private institutions "authorised" to grant degrees
pertain to the Church. .

3. Technical and vocational education in Spain was unified and SyS- :
tematlised on 20th August 1955, by the Vocatlonal Training Aet provi- é
ding for the education and training of skilled workers and lower-level E
techniclans (maestros industriales) and on 20th July 1957, by the E
Technical Education Aet providing for the education and training of i
upper-level technicians (Peritos). The latter's objectives were to :
(a) augment the technician force in line with the needs of the country;
(b) modify entry requirements to the technical schools to allow for a
better and more just selection; (c) give technical education a more
speciflc character without neglecting the basic education necessary;
(d) adjust the practical aspect of the programme. This Act has been
revised recently (Reform Act, 20th April, 196%) so as to : (a) shorten

)/
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tho perlod of studies in technical colleges (perito schools) and high-
er technical schools (university level); (b) readjust entry require-
ments for technical courses, providing thus for a better integrated
educational system and (¢) revise the composition of the "Higher Com-
mittee for Technical Educaiion" ( para. 9 (ii)h

b, The main school courses under the present etucatlonal system are
summarized below; technical and vocational courses are described in
detail, under the appropriate headings. Appendix I (page 8l) illustra-
tes, in a simplified form, technical and other vocational education
within the framework of the educational system as a whole.

(a) Primary level

Primary schooling (compulsory period)

Primary schooling lasts eight years (age range 6-1%4) and
covers the compulsory school period, which has been extended
recently (1964) from six to eight years. On completion of the
fourth class and after passing an examination pupils may enter
a secondary school for the baccalauréat course (see below),

or on completion of the sixth class may enter a vocatlonal
school for pre-apprenticeship courses (see below). Primary
schooling concludes with the "primary school leaving certi-
ficate",

(b) Secondary level

(1) General baccalauréat (Bachillerato general)

The General baccalaurdat course constitutes the back-bone of
secondary education, It comprises two levels : the lower
(elemental) which lasts four years (age range 10-14) and the
higher (superior) which lasts two years (age range 14-16
years) and has two streams (science and literature). Both
courses are held in the secondary schools (institutos de en-
senanza media)e. Admission requirements are four years of pri-
mary schooling plus an entrance examination, Holders of the

14
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primary school leaving certificate may be admitted (aftor
passing an examination) to the third year of the lower coursee
General baccalauréat examinations are held Ly & speclal service
of the Ministry of National Education and are uniform through-
out the country,

(11) Technical baccalaurdat (Bachillerato Laboral)

The technical bamcocalaurdat course was introduced in 1949 to
orientating students towards sectors essential to the. econo-
my of the country.It is also divided into two stages : the
lower, which lasts five years (age range 10-15) and the
higher, which lasts two years (age range lS-l?)and has four
different streams (para. 17). Technical baccalaurdéat courses
are held by : (1) the technical secondary schools (Institutos
laborales)and (1i) the workers' universities (Universidades
laborales). Admission requirements are the same as for the
general baccalauréat course.

(1i1) Industrial vocational training

Industrial vocational training comprises the following
stages

Pre-apprenticeship (Pre-apprendizaje). This starts after six
years of schooling and lasts two years (age range 12-14); it
1s given by the vocational schools,

Apprenticeship (Aprentizaje, or oficialia). Apprenticeship
tralning consists of full-time classes in vocational schools
or centres (escuelas or centros de aprendizaje); it starts
at the age of 14 after full primary education or pre-appren-
ticeship (age range 14-17).

Craftsmanship (Maestria). Craftsmanship training is insti-
tutional and follows apprenticeship; it lasts two years (age
range 17-19). "Maestria" courses are held by special vocaticn-
al schools (escuelas de maestria).

(iv) Applied art and craft training

This 1s carried out in special centres (schools of ceramics,
Schools of fine arts and crafts, etce.) and lasts five years,
starting after six years of schooling (age range 12-19),

15
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(v) Lower commercial training

Commercial training starts after the lower baccalauréat
(seneral or technical) and lasts three years (age range l4-
17)s Commercial courses are held by the commercial schools
(esculean de commerclo), Successful students receive a cer-
tiflcate which qualifies them as commercial technicians
(Peritos mercantiles).

(vi) Lower agricultural training

Lower agricultural tralning comes under the Ministry of
Agriculture., Agricultural apprenticeshlp starts after full
primary schooling, or pre-apprenticeship and lasts only one
production eycle., The "capacitacidn agraria' courses start
at the age of 16 and last one to two years.

(vii) Teacher training (primary)

Primary school teacher-training is carried out by special
training colleges (state or church)., Lower baccalauréat plus
the passing of an entrance examination are prerequisites for
admission to the courses which last three years (age range
14-17)e A teacher training certificate opens the way to high-
er education, Holders of a private training college certifi-
cate have to pass special examinaclons before being allowed
to teach in state schools.

(c) Post-secondary level

Coursas normally demanding a higher haccalaurdat certificate
for entrance have besn classifled as post-secondarye The main
courses are ¢

(1) Pre-university courses

These are one-year courses glven by secondary schools follow-
ing the higher baccalauréat. There are two streams, science
and literature, leading to the "maturity" examinations, which
qualify for university admission,

16
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(1i) Upper-level technician training

Upper-level techniclan training is carried out in special
technical colleges (escuelas de peritos), It lasts three
years and follows the general or technical higher baccalau-
réat certificate (age range 16-19, 17-20), Admission require-

ments, duration and nature of studies have been revised
recently.

(1ii) Professional commercial training

The second stage of commercial training consists of a three-
year course following the commercial technician training

course (see above) and is run by the commercial schools
(age range 17-20),

(d) Higher education

Technical courses at university level

Bachelor's degree (licencia) courses last five years ard are
run by the "higher technical schools" (escuelas tecnicas
superiores), Admission requirements, duration of studies and
Syllabuses have been revised recently. (paragraphs 33 and 3%).

Il. EDUCATIONAL AND VOCATIONAL ORIENTATION
AND GUIDANCE

5. Educational and vocational orientation and guldance are not or-
ganised as a regular school service., Activities in this field are -
initiated by the "National Institute of Applied Psychology and Psycho-
technics", This institute was established in 1927, under the Jjuris-
diction of the Ministry of Labour, Specifically for the professional
orientation of disabled persons, In 1931, it was transferred to the

17
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Minlstry of Natlonal Education and its scope was extended to cover
(i) clinical psycholagy; (ii) career information; (iii) educational
and professional orientation; (iv) industrial and professional select-
ion; (v) relevant publications, for both able and disabled persons.
6. The Institute today operates tweaty-eight regional branches in
several provinces of the country; it holds a considerable number of
tests and examinations each year, the vast majority of which are ap-
titude tests requested by various firms and the Civil Service for
their future emnployees or apprentices. Schools normally seek the ad-
vice of the Institute in difficult cases only, but there are also
puplls who take aptitude tests or seek professional orientation advice
on their own (or their parents') initiative.

Table 1 below gives an indication of the activities of the Ins-
titute in 1963 as regards tests and examinations.,

Table 1

Number of tests held by
the Institute of Applied Psychologsy and Psycho-technics
(and its regional branches) in 1963

Percentage of

Nature of test Number total tests

l, Tests for drivers 1,111,476 95%
2. Tests requested by firms 15,771 143%
Je¢ Tests for Technical Colleges 3,072 0.3%
44 Tests for vocational training schools

(Apprenticeship, Maestria) 17,274 1.5%
5¢ Professional orientation tests

(general) 16,263 1.,4%
6e Professional orientation tests

(requested by schools) 5,671 0.5%
Total o : 1,169,527 100%

18
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7o Practlcal subjects integrated in the curricula of certain school
courses contribute positively towards educational orientatione. During
the last two years of primary schooling (grades 7 and 8) practical
Subjects constitute part of the curriculum, Practical work is also
introduced as from the first grade of the technical baccalauréat
courses but is completely eliminated from general baccalauréat courseu,

III. AUTHORITIES IN CHARGE OF EDUCATION
CO-ORDINATING AND PLANNING MECHANISMS -

(a) Ministry of Education

8. The control of education is almost entirely the responsibility
of the Ministry of National Education; exceptions are the schools for
agricultural overseers, and the seamen's and fishermen's schools,
which come under the Ministry of Agriculture and the Ministry of
Trade respectively, and some vocational training centres and the
workers' universities, which are responsible to the Ministry of
Laboures With a few minor exceptions, the teaching staff at state
Schools 1s also answerable to the Ministry of National Education,

The role of the local authorities is confined to covering some of

the expenses of the State primary and secondary schools, In view,
however, of the limited resources at their disposal, this function of
the local authorities has been decreasing in importance in the past
few years, In Appendix II the general administrative structure of the
Ministry of National Education is illustrated with Special reference
to Technical and Vocational Education,

(b) Advisory and co-ordinating bodies

9. The main advisory and/or co-ordinating bodies connected with
technical and vocational education are as follows :

(1) The National Council of Education which is the highest advi-
Sory body in the field of Education. The Council is divided
into committees with competence at each level and type of
education. These committees aré:dbmposed mainly of

19
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(11)

professional people., Apart from tnis Council a number of
other committees, institutes and commissions (see Appendix
II) act in an advisory and/or administrative capaclty to ihe
Minlstry., Those directly connected with Technical and Voca-
tional Education are :

The Higher Committee for Technical Education. This Committee
as specified by the recent Reform Act (1964), is "an advisory
body to the Ministry of National Education on all matters on
which 1ts opinion is requested”, However, for matters pertain-
ing to syllabuses, education-co-ordination measures, subject
exemption and equivalences, and the administration and orga-
nisation of technical schools, this advice isg mandatory .
Nevertheless, the activities of this Committee will in no

way be detrimental to, or interfere with the missions specl.
fied in the terms of reference of the National Council of Edu~
catlon. The government intends to reorganise this Committee
with the objective of ensuring preferential representation
for higher and ordinary level technical schools, Representa-
tives of the National Council of Education, the University
Departments, the Research Centres engaged in ftraining acti-
vities and the Spanish University Syndicate will also sit on

the Committee",

The Reform Act provides also for the setting up in each tech-
nical school of a "Board of Trustees" with representatives

of professional associations and other bodies, the trade
unions, and organisations or individuals concerned with, or
interested in technical education. The procedure for establish-
ment of these boards will be regulated in each case by ordi-
nances and by laws subject to the approval of the Ministry

of National Education",

(iii) The Committee of Assessment and Supervision of Commerce is

(iv)

an advisory body to the Directorate of Technical Education
in the field of commercial education,

The National Commission of Secondary Vocational Education

and the Central Commission of Vocational and Industrial Edu-

catlon are advisory bodies on matters related to secondary
technical schools (Bachillerato Laboral) and vocational
schools (apprenticeship and maestria) respectively.

v 49



Both services have "Permanent Committees" with branches in the

various provinces ol the country, charged with administrative and
executive responsibilities.

(¢) The planning procedure

10, The work of planning is carried out by the general secretariat
of the Ministry of National Education, to which the statistical re-
Search service 1s answerable, but education statisties are the res-
ponsibllity of the National Institute of Statistics, The field of
action of the other Directorates - General (Appendix II) also covers
some planning functions. The absence of a Central Educational Planning
Service with sufficient resources to ensure regular overall planning,
and the fact that the statistical functions of the Ministry of Nation-
al Educa.ion are divided among various independent offices, tends to
lead to conflicting and incomplete statistics, Government is well
aware of the weaknesses in this field and is now preparing a law to
co-ordinate action.
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Part Two

TRAINING OF TECHNICIANS AND

OCTHER TECHNICAL MANPOWER




IVe DEFINITION AND GRADING OF THE TECHNICIANS -
STANDARDISED QUALIFICATIONS

11, In Spailn, the term "maestro industrial' is used to define highly
skilled workers above apprenticeship level, Certain "maestria" courses
demand sufficient theoretical knowledge to Justify the classification
of . his type of "maestro" in the lower-technician group. The higher
technical baccalaureat course, now offered in twenty different disci-
plines, also provides for a degree of specialisation sufficient to
Justify classifying holders of this certificate in the lower techni-
cian category.

12. The term “perito”, until recently, was used to define what actual-
ly corresponds to upper-level technicians, However, this term has now
(August 1965) been replaced by the term "technical engineer' followed
by the speclality, e.g. technical engineer in metallurgy. For commer-
cial technicians the term “perito mercantil", (commercial technician)
is still in use, but refers to the lower level; the upper level is
specified by the term "professor mercantil®,

13. Central administration and control, exercised by the Ministry

of National Education concerning the standardisation of qualifications
hai led to uniformity in the educational structure and programmes
throughout the country,

14, Syllabuses are prepared by the Ministry, in consultation with

1ts permanent, or special "ad hoc" advisory bodies. Private schools
must follow the official programmes 1f they wish to be recognised by
the State,

25

At onne S ANKT iha Arhod 42 20 8 7 PADREE N W Bkt 4 a4 ey



15, Final examinatlons for techniclan courses are also controlled by
the Minlstry of National Education. For instance, when upper-level
techniclans, at the completlion of their studies, are requested to

work on a project comprising theoretical and practical work, the
subject for this project is chosen by the Minilstry and 1s the same

for all students attending identical courses.

16, Certificates and Diplomas are issued by the training institutilons
but are endorsed by the Ministry. When private institutions are "autho-
rised schools" their certificates are recognised as being equivalent

to those of corresponding state lnstitutions.

Ve LOWER-LEVEL TECHNICIAN COURSES WITHIN THE
FORMAL EDUCATIONAL SYSTEM

(a) Technical baccalaurdat course

17. The technical haccalauréat course (bachillerato laboral) was
introduced in 1949, It provides general education and at the same
time qualifiss students specifically for one of the productive bran-
ches of the economy. It 1s at secondary level and is divided into two
parts, the lower or elementary section lasting five years, and the
higher or superior, lasting two years. In the elementary section there
1ls some speclalisation in four basic areas - agriculture and animal
husbandry, industry and mining, marine and fishing, and administration;
further specialisation within these areas being introduced in the up-
per sectlon,

18. The programme of studies, which has been revised recently for
both sections, comprises approximately 33 per cent of practical work,
the rest belng devoted to general and special subjects as indicated in
the selected examples of the time-tables given in Appendix III.

19. Requirements for admission to the lower section are four years

of primary schooling plus the passing of an entrance examination,
According to a recent ordinance, holders of the primary school-leaving
certificate (eight years of schooling) may be accepted, after passing
a test, to the third year of the lower course (technical or general),
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20. TFinal examinations at both the elementary and higher levels are
centrally controlled by the Ministry of Educatione The lower technical
baccalauréat certificate opens the way to higher baccalauréat courses,
and through a preparatory year, to "technical colleges" for training
at the upper-techniclan level, Holders of the higher technical bac-
calauréat certificate have direct access to technical colleges and
may, through a preparatory year and after passing a special examina-
tion controlled by the Ministry of Education, be accepted to "insti-
tutes of technology" or universities.

2l. Technlcal baccalauréat courses are offered by the secondary
technical schools (institutos laborales) which may be State or private
institutions (see Appendix VI) under the supervision of the Ministry
of Educations There exist over 200 such schools holding elemehtary
courses 1n the four basic areas mentioned above. AS a rule, each
school speclallises in one basic area; about a third of them also

hold higher baccalauréat courses in one or (excoptionally) two spe-
clallsations, In certain cases residential facilities are provided for
the students. The number and nature of courses offered are given in
Appendix III,

22. Technical baccalauréat courses at both the elementary and higher
levels are also offered by the workers' Universities (universidades
laborales), administered by the Ministry of Labour, These institu-
tions follow the programme approved by the Ministry of Education and
students sit for the same final examinations. There are six such ins-
titutions, all with residential facilities,

(b) "Maestria" courses

23. Although these courses are designed mainly for highly skilled
workers, some of them, e.g. electronics and chemical disciplines,
include sufficient elements to be considered as falling withlin the
technlcian area.

24, Training 1s entirely institutional and lasts for two years after
completed apprenticeship., After passing the final examination, control-
led by the Ministry of Education, students are awarded the title of
"Maestro", Curricula include such general subjects as civics, reli-
glous and physical education, as well as technology of the trade,
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other related subjJects and work-shop training, as shown in Appendix V
together with the number and nature of courses available. Under the
recent Reform Act, the "Maestro" certificate gives direct access to
technical colleges.,

25. "Maestria" courses are held by the vocational schools (escueles
de maestria), usually in combination with apprenticeship and/or pre-
apprenticeship courses. The schools may be under State or private
control (see Appendix VI) and in certain cases are equipped with
resildential facilitles for the students. Some schools speclalise in
one fleld only, but the majority of them offer courses in two or
(exceptionally) more different fields. "Maestria" courses are also
held by the workers' universities in combination with technical bac-
calauréat, apprenticeship and pre-apprenticeship courses.

VI. UPPER-LEVEL TECHNICIAN COURSES WITHIN
THE FORMAL EDUCATIONAL SYSTEM

26. Upper-level technician courses are available in ten different
baslc disciplines, namely: (i) industrial engineering, (ii) aeronau-
ties, (iii) mining, (iv) naval engineering, (v) telecommunicat:ions,
(vi) architecture, (vii) public works, (viii) topography, (ix) agricul-
ture, (x) forestry, subdivided in several specialisations «s shown in
Appendix V. These courses are held in technical colleges which are under
direct State control, and are often referred to as secondary technic-
al schools (escuelas tecnicas de grado medio) although they are post-
Secondary institutions. Technical colleges offer courses in one basic
fleld but usually specialise in several branches of this field, Entry
requirements, as well as length and nature of studles, have been re-
vised recently (Technical Education Reform Act 29th April 1964) as
follows : "Holders of the Higher Baccalaurédat Certificate in any of

1ts branches - general or technical - or the Ordinary Level Commercial
Studles Certificate (Peritos commerciales) as well as master crafts-
men (Maestros) and primary education teachers are ellgible for ad-
mission to technical colleges, Admissionjpojthgsé establishments is
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also open to Lower Baccalaurdat Certificate holders, with the except-
ion of those graduating in secretarial studies. To qualify for entran-
ce, however, these candidates must previously have registered for, and
Successfully passed through an "adaptation" course. Admission to tech-
nical colleges is also open to certified craftsmen (Apprenticeship
Certificate) and agricultural and forestry foremen graduating from a
government or government-approved establishment, and who have previous-
ly registered for, and Successfully taken a preparatory course (see
Appendix II for schematic representation), Candidates who have passed
the "adaptation" or "preparatory! course examinations qualify for
entrance to any technical college,

27. Technical college courses are to be limited to three years (thus
abolishing the preparatory and selective courses preceding the course
proper) and syllabuses are to inelude both basic and technological
disciplines, the latter being mainly practical in character, Basic
disciplines will be taught during the first year; only those students
who pass in every one of the first year subjects in the same technical
college may qualify for admission to the second year., The duration of
Studies hereby laid down is exclusive of any time devoted to the in-
dustrial training required of students before being eligible to qua-
1ify for a professional degree ¢o."

28. The title of "Perito" (now Technical Engineer) is awarded to
students after they pass their final examinations; these examinations
are centrally controlled by the Ministry of Education and qualify for
direct admission to higher technical schools (university level)., The
same diploma may be acquired through evening courses or private tuition
and training, provided the candidates have passed the final practical
and theoretical examinations., A fairly high proportion (20-25 per cent)
do in fact study while working in industry,.

VII. VOCATIONAL COURSES AT CRAFTSMAN LEVEL
WITHIN THE FORMAL EDUCATIONAL SYSTEM

29. The main form of vocational trainiﬁg at crafstman level in Spain
1s apprenticeship and "maestria"; they are both entirely institutional
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and are controlled by the Ministry of Natlonal Education (Directorate

of Vocational Education).

30. Apprenticeship (oficialia) lasts three years, starting at the

age of 14, 1.e. after the compulsory schooling period, and is usually

preceded by a two-year "pre-apprenticeship" course whose main object-

ive is to initiate the pupils into technical and other vocational

training. In many cases such "initiation" courses may be found incor-

porated in the primary school curriculum (grades 7 and 8),

3l. Training programmes comprise an average of 35 per cent practical

work, 45 per cent related theory and 20 per cent general cultural i
disciplines, Final examinations are organised by the Ministry and are
uniform throughout the country. The certificates awarded qualify their
holders as semi-skilled workers (oficiales) and open the way to
"maestria’ courses and the technical colleges.

J2. Apprenticeship courses are run by the vocational schools, which
may be State or private institutions, together with pre~apprenticeship
and, in certain cases, "maestria" courses as well (see Appendix VI).

VIII. TECHNICAL COURSES AT UNIVERSITY LEVEL

33+ Technical courses at university level are held by the higher
technical schools (Escuelas tecnicas superiores). There are twenty-
two such schools under direct State control and three private, spe-
cialising in nine fields as indicated in Appendix VII. Syllabuses,
length of studies, and entry requirements have been revised recently ;
(Technical Education Reform Act, 29th April, 1964) as follows : é
34, "The period for higher technical school studies will be limited i
to five academic years" and syllabuses will include both basic and
tecinological disciplines, the former being taught at least during
the first two years (1). To qualify for admission to the third year,
the students must pass every one of the subjects taken in the first

(1) Previousiy it was seven years, comprising preparatory, selective,
and initiation courses, each lasting one year,
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and second years of the same hipgher technical gchool, The period of
higher technical education hereby laid down will be exclusive of the
time taken up by the lndustrial training required of students before
being eligible for a professional degree,

35. "Holders of a higher baccalaurdat certificate in any of its
branches (general or technical) qualify for admission to higher tech-
nical schools after completing the pre~university course and passing
the "Maturity" examinations, or its equivalent, 1f students possess
the technical baccalauréat certificate’s Army, navy and air force offi-
cers graduating from the General Military Academy, the Special Corps
Academles, the Naval Academy or the Air Force Academy, and also gra-
duates of Technical Colleges and Higher Commercial Schools (peritos
and profesores mercantiles) qualify for direct admission to higher
technical schools, These students are glven exemption from higher
technical school subjects - or their equivalents -« for which they
have already qualified in their previous establishment,

36, "In addition to the Bachelor's degree in architecture or engineer-
ing, two years of post-graduate study and the presenting of a thesis
will be required of candidates to the Doctor's degreeees"

37. Wastage is a major problem for higher education, as less than
50 per cent of the students enrolled complete their studies, Many
factors appear to influence this wastage, undoubtedly among them in-
adequate preparation of the students to cope with the content of the
coursese. At secondary and post-secondary levels, the problem of wast-
age 1s less acute.

IXe TECHNICAL TEACHING STAFF

(a) Recruitment and training

38. The selection method for teachers at both secondary and higher
level 1s rather intricate and, in addition to a degree, a number of
other qualifications, including selection in special competitive
examinations, are demanded. This accounts to some extent for the
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existing chortage of full-time permanent teaching stalf, which is
close to 30 per cent; vacancies are filled by inadequately trained
part-time teachers. A new system of recruitment is now belng tried

in techinical secondary schools, technical colleges and vocational
schools; staff appolntments are by competitive examination and appli-
cants must hold a degree or "perito diploma" in engineering, archi-
tecture, or other subjects appropriate to the post offered. Examina-
tions for appointment in technical colleges and commercial schools

are called "opesicion" and entitle successful candidates to direct
appointment, while those for posts at vocational or secondary tech~
nical schools open the way to a special one year course, run by

the "Institute for the Training of Vocational Teachers', which
should precede appointments. In both cases, first employment is on a
temporary basis for a period of five years, which may in certain cases
be extended for a further five years, at the end of which teachers are
expected to sit for a second examination for confirmation of their
appointment to a permanent poste

39. As regards pupil/teacher ratios, data available are on the basis
of the number of teachers taking classes in each school, but, as many
teachers work in several schools, there is a high proportion of double
counting. In secondary technical education, the number of teachers
practically doubled during the 1951/60 period., However, owing to the
large increase in pupils over the same period, the pupil/teacher ratio
continued to deteriorate, as may be gathered from Table 2 below.

Table 2

Number of teachers, and pupil/teacher ratios
in _secondary technical education (1951-1980)

Number of teachers Pupil/teacher ratio
Year Total Senior and asslstant All Senlior and assistant
teachers | teachers and lecturers]teachers teachers
1051 1066 547 15,1 27 .8
1956 1323 °546 . 13,1 33T
1960 1861 ' 613 ' 18,1 58,7

Source : Natlonal Institute of Spatisbics.
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40, Training of technical teachers is entrusted to the "Institute for
the Training of Vocational Teachers" (Institucidn de Formaocidn del
Profesorado de Enseflanza Laboral) established in 1952. This Institute
1s controlled by the Ministry orf National Education (Directorate of
Vocatlonal Education) and its main functions are : (1) to prepare and
hold courses for teachers in secondary-technical and vocational
schools; (ii) to organise final examinations for technical baccalauréat
apprenticeship and maestria courses; (iii) to prepare, in consultation
with the appropriate bodies, the syllabuses for secondary-technical
and vocational courses,

41, Courses for employed technical teachers are normally short cour-
ses (1 to 2 weeks) and cover basis pedagogical subjects as well as
Special 1lndustrial techniques. Permanent teachers are expected to
attend such courses every 4 or 5 years. Participants receive a sub-
sistence allowance from the government to cover their travelling and
residence expenses during the courses,

(b) Status and salaries

42, Information available concerning teachers' salaries is inadequate
and refers to public education only, The present salary system does
not follow any general plan but is the result of a serles of correct-
ive measures which are belng taken to make up for the inadequacy of
budget allocation. Salaries depend to a large extent on the school-
fees received and on the level and type of institution as shown in
Table 3,

43. Although the figures given in this table are only approximate

and some may be too low, as they do not include all the income re-
celved under several headings, it may be stated that (1) =

(1) All salaries are too low (2), as borne out by the fact that
& senlor skilled worker in industry earns about P. 84,000 a
year, l.e., almost 64 per cent of the salary of a senior

(1) Taken from the MRP (Mediterranean Reglonal Project) Report,
(OECD 1965)

(2) Government is well aware of this inadequacy and plans to introduce
shortly a revised integrated salary system for the whole Civil
Service as a consequence of. which there will be considerable in-
crease in teachers' salaries, :
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teacher at a technical college. Thlo makes the teaching
profession unattractive for university graduates, as shown
by the great number of vacancles for teachers in secondary
education,

(11) In many cases there exist differences in salary levels not
Justified by differences in function, Particularly noticeable
are the enormous differences which exist between the salaries
of senlor teachers at secondary-general schools and those of
the same category in other secondary-level institutions,

Table 3

Teacher salaries by type of teacher
and level of educatgon - 106
(Thousand pesetas per year)

Senior Lecturers
Level and type of Auxiliary | Laboratory
education teaf?ﬁrs & gzziﬁgﬁgt teachers | teachers
1, Primary education 56 4 - - -
2. Secondary education 2)
(i) General ececeovese 14500 8500( - -
(ii) Primary teacher
tralning eeceeces 6000(3)I - - -
(iii) Technical
(Baccalauréat )ee 60,0 2k ,0 21,5
(iv) Commercial seeee 6345 21,k 16,8 -

3¢ Post secondary

Technlical colleges
(Peritos) 2000000000 131.8 22.7 22.7 -

Lk, Higher education

(1) Higher Technical (%)
SChOO0lS seseceee 19405 3040 3040 132,0
(11) Universities ... 235,0 18,0 6.0 72.0(4)

(1) Including, according to branch, "maestros, and other specialist
teachers™,

(2) Some teachers collect two salaries by teaching in both the male
and female Teacher Training Colleges.

(3) Temporary assistant teachers receive 55,000 pesetas per annum,

(4) Highly variable acrcording to faculty; in some cases attaining
12,000 but generally much less,
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Xo TRAINING OUTSIDE THE FORMAL SYSTEM

(a) Courses held by the Ministry of Labour

4%, The main activities of the Ministry of Labour in the field of
technical and vocational education may be summarised as follows :

(1) Regular courses at craftsman and lower technician levels,
These cover pre-appreaticeship, apprenticeship, maestria and
technical baccalauréat and e run by the "workers universi-
ties" (universidades laborales) which are residential ins-
titutions combining all or some of the above mentioned cour-
seS, The programmes of study comply with the official pro-
gramnes approved by the Ministry of Education for the corres-
ponding courses under its own control and lead to the same
final examinations, '

(11) Accelerated tralning. This covers the lower craftsman level
and comprises short courses, lasting from two to six months,
in several trades considered vital to the economy of the
country. Under this scheme 2,358 persons were trained in 1964
in the 8% training centres then in function,

(iii) Intensive vocational training. This project started in 1964
with the main objective of training or retraining the unem-
Ployed through short intensive courses in productive fields,
Similar courses are held by the Church authorities, the
"Movimiento" (national movement) and the trade wiions, as
shown in Table 4 below,

(b) Activities of the Ministry of Industry

45, Activities of the Minist:r. of Industry in technical and vocation-

al education are concentrated in the "National Commission of Industrial
Productivity"., This Commission was established in 1955 with the obJject-~
ive of training technical personnel for middle-management and foreman-

ship in industry. The main courses last two weeks and cover management,
human relations, productivity, and special industrial techniques,
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Candidates are selected by the firms and normally belong to the tech-
nician category. Instructors are mainly part-time, experienced tech-
nicians or university graduates who have attended special training
courses,

(c) Activities of the Ministry of Information and Tourism

46, The Ministry of Information and Tourism contributes to Hotel
and Catering training by means of the "Official School of Tourism",
established in 1963, The school is administered by the "Institute of
Touristic Studies", a semi-governmental institution created in 1962,

(d) Courses held by non-governmental organisations

47, The Church plays a predominent role in technical and vocational
education; it has direct control over many secondary technical schools

and vocational training centres (Appendix VI), and participates active-

ly in special training projects (Table 4), At the higher level, Church
operates the ICAI (Instituto Catolico de Artes y Industria), an
institution recognised by the State as equivalent to Higher Technical
Schools,

48, The Delegacion Nacional de Sindicatos (Association of Trade
Unions) contributes largely to the vocational training programme, A
number of training centres and institutions are under direct trade
union control, while participation in special training projects is
both active and extensive, as may be gathered from Tables 5 and 6
belowe

4g, Several Employers' Associations participate actively in voeation-
al training programmes. The Madrid Chamber of Commerce (Camara de la
Industria de Madrid) for instance, holds several schools and special
cowrses in economics, commercial and industrial subjects and awards
Special prizes to gracduates of higher technical schools and successful
employees of member firms.

36.
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Table 4

Intensive vocational training courses, 1964

Authorities holding the courses | Number of courses | Number of trainees
l, Ministry of Labour

(a) Universidades Laborales 59 2,259

(b) Other centres 261 7,592
2, Church 390 13,290
3¢ Movimiento 54 4,402
4, Trece Unions 140 10,010
Total 90k 37,553

Table 5

Total number of pupils who attended courses in centres
and institutions under Trade Union control (1942-1964)

Fleld Total number of pupils

l, Pre—apprentigeship 0000000000000 0000000000000000000 1429011
2, ApprenticeShlp 000000000000000000000000000000000000 21295Q5

Se "Maestria" $000000000000000000000700000000000000000 39065
4, ﬁcce%erated %?g)lntensive training eceeecceccccesscee 7,67
5e Profesorado 000000000000000000000000000000000 29331
6. Technical Baccaiaureat 0000000000000 000000000000000 2996

(1) "Profesorado" : Training of instructors for accelerated and in-
tensive training courses.
Source : Delegacion lacional de Sindicatos.

(

Table 6

Number of vocational training centres under Trade Union control,
total enrolment, number of graduates (1940-1964)

School year No., of centres Enrolment No, of graduates
1940-41 X X 6 l’ 291 -
194445 ., 37 7,584 258
1948-49 see 51 12,600 1,799
1952‘53 ooe 78 14,667 2, 00
1956-57 oo ok . 19,985 3,403
1960-61 .e. 112 26,229 3,982
1963-64 ... 115 30,892 o, 524

Source : Delegacion Nacional de Sindicatos,
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XI, COMMERCIAL EDUCATION

50, Commercial education is under the Jjuridiction of the Ministry of
Education, Courses at both secondary and post-secondary level are held
by the commercial schools (escuelas de commercio) and are divided into
two parts, each lasting three years, The first starts after the ge-
neral baccalauréat course and leads to the certificate of "commercial
technician" (perito mercantil); the second leads to a certificate
corresponding to upper technician level (profesorado mercantil),

51. Courses with a commercial bias at secondary level are also given
by the secondary technical schools (technical baccalauréat commercial
branch, administration), Over 50 per cent of the secondary technical
institutions specialise in this field. (Appendix III)., Data concern-
ing the number of commercial schools and enrolments are given in
tables 17 and 18) under educational statistics.

52. At the higher level commercial education is now availlable in the
University as a result of recent legislation providing for the crea-
clon of Political, Economic and Commercial Science Faculties. Specilal
arrangements allow graduates of the second part of the commercial
course (profesorado) direct access to these faculties.,

XII., AGRICULTURAL EDUCATION

53. Responsibility for agricultural education is divided between
the Ministry of Agriculture and the Ministry of Education as follows :

(a) The Ministry of Agriculture controls :
(1) Agricultural apprenticeship

This starts at the age of l4,lafter compulsory schooling,
and lasts for at least one production cycle, Trainees receive
practical and thqpretical fraining adapted to reglional



conditions, On successfully completing the course students
receive a "certificate of aptitude".

(11) "Capacitacidén apmraria" courses

These are specilal courses of one to two years' durat;ion,
having as their main objective the training of farm foremen
and specilal agricultural technical experts. Students start

the courses, which are held in special residential schools,

at the age of 16. There are now 28 such schools with a total
enrolment of over 2,000 trainees covering eight special sece
tions including farm management, The training progranmmne com-
prises practical wor': (over 50 per cent),rclated theory and
general cultural disciplines, such as language and civiecs.
Practical experience in agriculture is a pre-requisite for
admission to these courses. Holders of the Capacitacidn Agra-
ria certificate are classified as foremen and are eligible for
admission to the technical colleges provided they had previous-
ly been registered in, and taken, a preparatory course.

(111) Agricultural extension service

Trainees for the extension service are carefully selected
through special examinations among candidates with varying
technical background (University graduates, technicians,
foremen), Training consists of a six-month basic course,
Supplemented by field work for several years, depending on
the individual's personal abilities in the capacity of an
asslstant officer,

(b) Ministry of Education

5%, Responsibility of the Ministry of Education in the field of agri-
cultural education is limiced to formal training which comprises :

(1) Technical baccalauréat courses in agricultural and animal
husbandry (Appendix III), (ii) post-secondary courses in
several fields (Appendix V), and (iii) university courses in
agronomy and forestry, - .
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55. All the above courses comply with the general rules for secon-
dary, post-secondary and higher cducation described under the appro-
priate headings in the text.

XIII. HOTEL, CATERING AND TOURISM COURSES

56, Tourism courses ai secondary level are included in the higher
technical baccalauréat certificate and are offered by several secon-
dary technical schools,

57. The Ministry of Information and Tourism operates a special school
(Official School of Tourism) through a semi-governmental organisation
called the "Institute for Tourism Studies". This school, which started
in 1963, has as a main objective the training of middle-management
personnel for hotels and tourism offices, Courses last three years

and they may be considered as post-secondary since a higher bacca-
lauréat certificate (branch administration) is required for admission,
58, Trade Unions operate ten schools with hotel and catering courses
at apprenticeship level (duration one year), one school for tourism
training, and one post-secondary institution for hotel management and
tourism trades. All schools are recognised by the State and are super-
vised by the "Institute for Tourism Studies".

59. Several private organisations operate a total of seventeen schools
running tourism courses at secondary and/or post-secondary level, some
of which are recognised by the State,




Part Three

FUNCTIONS OF TECHNICIANS




X1V, TECHNICIANS AND THEIR OCCUPATIONS

(a) General Remarks

60, Upper-level technicians are found not only in special Jjobs in
industry or the Civii Service but often in administrative posts, in
charge of several departments, or in education as well, Many have set
up as independent consultants, or run their own businesses. Tuble 7
below gives an indlcation of the types of occupation filled by "in-
dustrial technicians",

Table 7

Occupations of industrial technicians

Nature of occupation Psgcggggfe

l. Private business 0000000000000 0000000008000000 11
2. Freelance (consultan‘cs, etc.) 0000000000000 00 4
Je Managerial jobs or techniecal Jobs normally

demanding a university degree .eesesccccscecsee 35
4, Higher technician jobs proper (in technical

fields) ......'...'................'.......... 45
5. Education and Civil Service 0000000000000 00000 5
Total 100

Source : Associacidén Nacional de Peritos Industriales.
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Upper-level techniclans are organised 1in several professionsl
associations according to their specilallitye. Industrial technicians

have fourteen regional associations under a central organisation, the
"Assoclacidén Nacional de Peritos Industriales",., This association is
mainly concerned with professional matters, its educational activi-
ties being very limited. A monthly bulletin (Tecnica Industrial)
issued by the Associatlon keeps members informed on new developments
in industry, University engineers are also organised in several asso-
ciatious according to speclality, but have a central co-ordinating
body, the "Institute of Civil Engineers" (Instituto de Ingenieros
Civiles) (1).

6l. The title "Perito" is ccusidered by the Associations of Techni-
clans as inappropriate and misleading and they have requested that it
should be replaced by that of "specialist engineer" or something
similar., It is for this reason that the Government has recently adopt-
ed the title "technical engineer" (paragraph 12). Furthermore,the Asso-
clation of Industrial Techniclans claims that the respoansibilities
allocated by the present law to industrial technicians, especially

in the field of electricity are very limited. Steps have been taken
and firm proposals have been submitted to the government for the re-
vision of this lawe.

62, Lower-level technicians do not appear as a separate group in the
technical labour force of the country., Holders of technical bacca-
lauréat_certificates are found in all sorts of Jjobs, and have a great
variety of responsibilities, while "maestros-industriales" are normal-
ly occupied in production and maintenance jobs, the most efficient
being promoted to foremen.

(b) Summary of a Survey on the Functions of Technicians in Industry

63+ A special survey on the functions of technicians in industry

was carrled out by OECD in 1963, and covered : (i) manufacture of
electronic measuring instruments (3 firms); (i1) manufacture of machine-
tools (3 firms); (iii) supply and distribution of electricity (3 firms).
A total of 32 "formal" interviews were held with technicians in several

(1) The term "eivil engineer" is used here as opposed to "military
engineer" and not in its usual sense.
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different filelds as indicated in Appendix VIII, The results of the
above survey may be summarized as follows :

(1) Function and position of technicians in the firms : the
different posts held by technicians in the industries exa-
mined may be grouped as follows :

Managerial : in general, management feels that this post
should be rilled by graduate engineers, However, i{ was
found that some technicians had been assigned this type of
duty.,

Production : most firms appoint industrial technicians
(upper-level),

Ancillary : in this post were found holders of various titles
and diplomas such as industrial technicians (upper-level) who
may have studied at private Schools, holders of non-recogni-
Sed diplomas, people who have had a mixed education, promoted
"maestros" etc.

Supervisory : in general this type of post is occupied by
"maestros industriales" with or without recognised qualifi-
cations,

64, In Appendix VIII, the actual qualifications of the technicians
interviewed are indicated together with those desired by the firm for
thel., posts,

(11) General observations

(1) Nowhere was a professional engineer found to be working
as a technician; (2) firms, with two exceptions showed no
desire to increase their techniclan force, at least in the
near future; (3) management claimed that, in general, tech-
nicians need to have more extensive training with greater
emphasis on practical work; (4) firms prefer to recruit

. technicians who have been through a recognised school, the
ma ority giving preference to those who have just left, since
further training can then be easily given in the firm; (5)
the factors attracting technicians to their Jobs appear to
be : security of employment, occupational and social stability;
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the desire to fnllow the occupation they have chosen; geo-
graphical factors, and promotion prospects; (G) most tech-
niclans expressed a desire to raise their standard of general

education

XVe CAREERS AND STATUS OF TECHNICIANS

(a) Prospects for promotion

65. The fact that 35 per cent of the total industrial technician
force is occupled in managerial posts or technical jobs normally
requiring a university degree (Table 7), makes it evident that social
promotion prospects, at least for this field of specialisation, are
not limited. Furthermore, the recent Reform.Act on Technical Education
facllitates the upgrading of technicians through further studies by
granting them direct access to Higher Technical SchoolS.

(b) Earnings

66. Earnings of technicians vary considerably depending on the field
of activity and the nature of the duties they are assigned. The average
income of upper-level technicians which amounts to about 67 per cent of
that of University engineers, is positively higher than that of other
techniclans, and slightly higher than that of first grade administra-
tion officers, as shown in table 8 below., Civil service salaries are
generally lower than those in private industry; the basic starting
salary is fixed, and increments amounting to about 5 per cent oi' vhe
basic salary are granted every two years,
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Part Four

GENERAL INFORMATION

STATISTICAL DATA




6T. One of the main obstacles to the Judiclous planning of education

1s the lack of information and statistical data. The estimates, remarks
and recommendations included in this section have been mainly based on
the MRP (Mediterranean Regional Project) study : "Education for Economic
and Social Development, Spain", It should bz noted, however, that some
of the figures are no longer valid, mainly as a consequence of the im-
plementation of the Economic Development Plan (1964),

XVi, THE FINANCIAL SITUATION

(a) National income, industry and trade

68. The expansion and growth of the Spanish economy is borne out by
the increase 1n both the Gross National Product and the National Income
over the past few years (Tebles 9 and 10), Reckoned in standard pesetas
(1) national income increased by approximately 160 per cent during the
1940-64 period, while per capita income r0ose by 115 per cent over the
same period, Both production and demand continued to rise substantially
in 1965,

69. Despite the industrial expansion of the past few years (which may
be verified by the indices of production giver) for the period 1954-

63 in Table 11, there were no substantial changes in the contribution

(1) 60 pesetas = 1 U.S.A. dollar,



made by three economic sectors to the Gross Domestic Product of the
country, at least for the period 1957-63 (Table 12),

70. A breakdown of industrial revenue hy fleld of industry for the
period 1954-58 is given in Table 13. Foremost in growta for the above
period was the electric power and gas utilities industry, wilth the
metal industries and construction coming second and third respectivelye.
Tl. The structure ot foreign trade is typical of an agricultural
country which is also rich in minerals and is ia the process of indus-
trialisation, Exports consist roughly of 55 pur cent food products,

20 per cent raw materials, and 25 per cent manufactured goods., Imports
include food to supplement home production, raw materials, and a variety
of manufacture.’ products now in increasing demand as a result of the
industrialization process and the rise 1in the standard of liiving. A
large part of the imports are indispensakie and the demand for t.em is
increasing considerably (Table 14),

(b) Expenditure on education

T2. Public expenditure on education has grown more rapidly than GNP
during the past few years, as may be seen from the per cent increase
in the education bud:iet. The credits budgeted for the Ministry of
National Education more than tripled at constant prices between 1952
and 1962, reaching in this latter year 9,3 per cent of the State budget,
against 7.” per cent in 1951 (Table 15). As a percentage of GNP these
credits rose from 0.6 per cent in 1951 to l.l per cent in 1962,

73. In 1951, total expenditure on education was pesetas 10,520 mil-
iion or 1,8 per cent of GNP (2.1 per cent of National Income) distri-
buted by level and type of education as shown in Table 16. Ahout 71
per cent of this was budgeted by the State, 9.7 per cent only being
derived from fees charged in institutions coming under the Ministry
of National Education. The balance was derived from : (i) the PILO;
(i1) other miristries; (iii) independent institutions; (iv) the
"vocational training quota" paid by enterprises; (v) the “workers'
universities™ funds, financed thLrough the social pension funds;

(vi) the Trade Unions; (vii) the local authorities.
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The Before 1961, practically all budget credits for education were
included in the budget of the Ministry of National Education, but the
situation changed with the establishment of "Patronato de Igualidad
de Oportunidades" (PIO = Council of Equal Opportunities) which is
financed entirely by proceeds from income tax. The revenue of this
Institution rose from Pesetas 600 million in 1961 to 1,200 million in
1962 and 7,000 million in 196%. It is used to assist pupils, to pro-
vide scholarships for the purchase of school equipment, etc. and is
administered by the Ministry of National Education.
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Table 9

Gross National Product 1957-1963

Millions of current Millions of current
Year Pesetas Year Pesetas
1957 eesesese 435,011 1961 eececee 580,998
1958 eeevccee 496,630 1962 sevecee 652, 395
1059 ceescees 521,446 1963 eeevece 769,250
1960 se0000d0 527,668
Source : Espana, Annuario Estadistico, 1965 (Instituto Nacional de
Estadistica)

Table 10

National income 1940-1964

National iucome Per capita income

Year

In millions of In millions of In current In 1953

current pesetas 1953 pesetas pesetas pesetas
1940 36, 458 166, 795 1,409 6,445
1946 90,522 199,328 3,351 7,379
1950 138,446 192,287 4,068 6,900
1954 258, 397 257,112 8,987 8,943
1958 440,210 301,514 14,842 10,166
1960 489,940 321,905 16,168 10,623
1962 605, 096 368, 063 19,635 11,943
1963 713,095 407,018 22,946 13,097
1964 798, 142 L3l 009 25,469 13,849
Source : (a) Mational Economic Council- (1940-1958)

(b) Instituto Nacional de Estadistica (1960-1964)
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Table 11
Indices of production - 1954-1063 (Average 1953/54=100)

Sector

Year

Agriculture Fishing | Miring Industry Total
1954 107.1 100,9 100,.8 105.1 105,.8
1956 103.7 116,.6 117.2 123,2 114,.3
1958 112.3 121 .6 128,9 148 .4 131,.5
1960 115,.6 137.6 131,8 169 .4 144,0
1962 1274 158.3 129,.1 203.3 166.8
1963 139,.4 172.3 126.3 215.6 181.8

Source : Annuario Estadistico, Espana, 1965.

Table 12

Percentage contribution of the productive sector to the
' Gross_Domestic Proaucg (1057-1063)

Years

Sector

1957 | 1958 | 1960 | 1962 | 1963

1o Primary Sector seesescccccccces| 24,6 | 25,6 | 25.7 | 26.8 | 26.4

(ig Agriculture 06co000000000000 23.9 24.9 2408 25.8 25.4
(ii FiShiNg eeececscccesscccces 0.7 0.7 0.9 1.0 1,0

2 Secondary SECLOr eseeescocsccses 36.1 3562 3406 329 3400

(i Mining 0000000000000 000000¢ 202 102 109 104 103
(11) Manufacturing eeeseseceeeses| 26.9 | 26, 26,1 | 24,9 22.6
(1ii) Construction & Public works| 5.3 560 4,1 4,3 o3

Gas, electricity, water see| 1.7 1:9 245 2e3 2,3
3¢ Services s00escecssssccsccsccce]| 393 392 397 4003 3906

(iv

(1) Transport & communications. 2.6 2.7 6.4 6.4 642
(ii Trade 0000000000000 00000000 1 05 1 05 1301 1201 llo
(i1i) Finance, insurance, real

estates 0007300000000 000000 601 6.1 604 609 608

(iv) Public administration &
defence 0000000000000 000000 5.7 509 603 609 Te0

(v) Other ServicesS seeececcessee]| Tob 70 75 8.0 8.0

Total 000000000000 00000000000c0000]100,0 100,0 loooo 100,0 100,0

Source : Annuarlo Estadistico, Espana, 1965.
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Table 14

The trade balance 1960 - 1963

(in million pesetas)

Years a. Imports | b, Exports Co ?%ffe:ince (:;bI:digo)
1960 sesevescccs 43,286 43,564 + 278 994
1961 €000000000e0 65: 5.37 42: 575 - 22:962 153:9
1962 0000000000 94, 170 44,162 - 50,008 213.2
1963 00000000000 117, 272 ll'l", 116 - 73) 156 265.8

Source : Instituto Nacional de Estadistica, KEspana, 1965.

Table 15

Budgeted public expenditure on education 1951-1962
(Ministry of National Education and PIO)

Yoar Million % of % of Index ggr capite
pesetas x 1000 budget GNP constant prices

1951 4eee 1.5 78 0.6 100
1956 seee 249 79 0.7 164
1959 seee 4,3 72 0.7 190
1960 ¢e0e 546 9,0 1,0 228
1961 seee 6.7 - 1.1 -

1962 se0e 843 9.3 1.1 307

Source : MRP Report,
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Table 16

Total expenditure on education. Source of finance and
break-down by level and type of education - 1961

(in million pesetas)

Level and type of education Méﬁ&i:ﬁfoﬁf sgggggs Total
(1)

1., General expenditul'® eseecececccccscses 206,2 3040 236 .2
2e Primary education eceecesccccsses 3,85649 690.7| 4,547.6
3« General secondary and similar (2) 387.9 506,0 893.9
4, Technical, secondary (3) eecesoes 112.7 |1,500.5| 1,613.2
5. Technical, post-secondary (4) eee 200,0 70.1 270,.1
6. Technical highel eeecececscesccsses 189.3 69.2 258,.5
Te UniversitieS seeeecescccocsscscee 380.9 214,2 595,.1
Be OLher ececsescccscscsscsccscccccs 269.6 294 ,9 5645
9¢ UnclasSified eeeeccscccccosscccos 501.4  [1,039.6 | 1,541,0
Total ceseeecsccccscesscescsccccnses 6,104 ,9 4,415,2 | 10,520,1
Technical (4, 5 and 6) as a percentage of total : 20%

(1) As quoted in paragraph T2.
(2) General baccalauréat, Commercial schools and primary teacher-train-

ing.

(3) Vocational training schools and technical baccalauréat,
(4) Technical colleges.

Source

MRP Report,
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XVII. EDUCATIONAL STATISTICS

(a) Courses : enrolments and output (Tables 16-26

75. Tables 17, 18 and 19 show enrolments for each level of education
for the period 1950-1962, together with the percentage change. Accor-
ding to this data emphasls on technical and vocational education is
constantly increasinge. However, middle-level technical personnel is
still scarce in Spain, and a further increase in the number of gra-
duates from secondary technical schools and teciinical colleges is ur-
gently needed.

76« According to the MRP findings, summarised in Tables 20 and 21,
it is expected that by 1975 the 6-13 age group will be completely en-
rolled, the enrolment ratio will treble for the 14-17 age group and
will rise by well over 150 per cent in higher education. The imbalance
of the present system, where 82 per cent of the school population are
enrolled at primary level, will thus be corrected; the secondary and
higher levels should account for about two-fifths of the school popu-~
lation, as against less than one-fifth in 1960,

77. Further analysis of enrolments in technical and vocational cour-
ses, as well as the output of these courses, is given in Tables 22 to
27« According to Table 24, the ratio of output of university level
technical courses to upper-level technician courses has only slightly
changed during the period 1957-1962,

(b) Teacher requirements

78. Table 28 indicates the number of teachers in each level of educa-
tion in 1960, and forecasts requirements for 1975. According to the

MRP study, at secondary level there is likely to be a shortage of some
14,000 teachers between 1960/61 and 1966/67 and emergency measures may
have to be taken, particularly as far as sclence teachers are concerned,
to meet this situation. However, the greatest difficulties with respect
to teacher supply are likely to arise in higher education where, in
some faculties, a full-time teaching staff four times larger than that
of 1960 will be required by 1975, -
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(c) Bullding requirements

79. The situation at primary level may be considered tolerable owin,
to the School Building Plan which has provided space for a rapidly
growing number of pupils., At secondary level, there is a general short-
age, altliough in cerivain types of technical education, bulldings are
obviously under-utilised., Existing State secondary schools are clearly
insufficient to satisfy demand. This lack largely explains the growing
of both so-ralled "free" pupils and those who attend recognised private
schools (see (d) below). A systematic school-building plan, similar to
that initiated in 1957 for primary education, is regquired if the tar-
gets for 1975 are to be reached (Table 29),

(d) Public and private schools

80. Traditionally, private schools have played an important part in
educatlon in Spain., At present, about three-quarters of the puplls at
primary level attend State schools, most of the remainder going to
Catholic schools. In secondary general education the situation is re-
versed, Only 17 per cent of the puplls attend State schools, the re-~
mainder being divided into two distinct categories, those in legally
recognised schools, and the so-called "free" pupils. Recognised pri-
vate schools must meet a series of requirements stipulated by the
State, concerning staff, facilities, etc. The "free" pupils are those
who are either attending unlicensed schools, studying by themselves,
or attending private classes. In all cases, the; are required to pass
annual examinations in State schools.
8l. More than 60 per cent of pupils in vocational training schools
are in establishments not under the Ministry of National Education.
Of these, 65 per cent are in non~-rellgious private and trade-union
managed schools (about equally divided between the two categories),
a further 24 per cent in Church establishments, and about 1l per cent
in the Workers' universities (Universidades laborales, see Appendaix VI
for number of establishments). These latter establishments are financed
by labour assoclations under the Ministry of Labour. The State schools
take most of the pupils enrolled for the technical baccalauréat course,
the Church schools coming second. Table 30 shows a comparison between
1951 and 1960 as regards the distribution of pupils between State, pri-
vate recognised and not recognised education (MRP report).
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Table 18

Enrolments in each Lype of secondary and post-

secondary education as a percentage of total

(School years 1950/51 - 1961/62

Enrolments as a percentage of total]| &%
Type of Education - Change
1950/51 | 1954,/55 1958/59 | 1961/62]1950-62
1, General eceececcccccece 5905 6400 6500 6605 700
2. Technical and voca-
tional eceececsccccse 805 9,0 1545 19,5 11,0
Be Commercial eceececcecsee 14.0 11.0 500 205 "1105
40 Artlstic cecccccssee 12.5 1045 9,0 6.0 - 6,0
5+ Primary teacher-
training XY rxxx 55 55 5.5 5¢5 -
TOtal 0 0000OPODOGOLOLOLOOLOS 100.0 loo.o loo.o 100.0 b
Table 19
Enrolment in each type of Higher Educsation
as_a percentage of total
(School years 1950/51 -~ 1961/62)
Enrolments as a percentage of total %
Type of Education - Change
1950/51 | 1954/55 |1.958/59 | 1961/62 | 1950-62
1o Universities eseecceee 94,5 94,5 91.5 78.5 =16,0
2. Hligher Technical
SChOOlS eeeecscsccce 55 545 8.5 21,5 16,0
Total 0000000000000 000 lO0.0 100.0 lO0.0 100.0 -
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Table 20

Enrolments in each level of education 1961

1975 and percentame change expected

Level 1960 1975 % Change

1, Primary ©00000000000000000003000000000 3:22405 3:80604 18
2+ Secondary (total) eeccecsecsscecccccss 633.2 | 2,081,.6 223

(1) General (including commercial
SChOOlS) 0000000000000 000000000000 51506 1,571.5 205

(11) Technical (ineluding technical

OOlleges) 00003000000 000000000s00¢ 5607 24503 330

(111) Vocational seeessssscccescccscsces 60.9 264.8 | 325
3¢ Higher (£t0tal) ceeeeecessccccccssccses 7546 19943 | 162
(1) Scientific and technical eeeescees 31l.7 80.6 157
(i1) Other 0000000000008 000000000000000 4309 118,7 171

Total (l, 2 and 3) 0000000000008 000000000 3:93303 6308703 55

Source : MRP Report,

Table 21

Number of graduates from secondary and higher

education 1961, 1975

1961 1975
Type
No. of % of | No, of % of
graduatecs | total | graduates | total
1l. Secondary (total) XYY Y TN Y Y PN 34,600 100 307,000 100
(1) General (including commer-
cial SChOOLS) secccccsccces 24,400 70 145, 000 7
(11) Technical (including
technical collegeS) e20000 4:400 13 543000 18
(111) Vocational seeeeescccesoes 5,800 17 108, 000 35
2+ Higher (£otal) ecececccscccsscse 5,700 100 27,900 100
(1) Scientific and Technical . 2,000 35 11, 300 41
(ii) Other (including medicine) 3,700 65 16,600 59

Source : MRP Report,
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Table 24

Total output of University level technical courses
(Higher Technical Schools) and Upper-level
techniclan courses - Ratios

(School years 1957/58 - 1961/62)

Output
vears 1. High 2o U level
. gher 2+ Upper-leve
technical technician 3‘(??2%0

schools courses
1957/58 eeeesscessce 638 1,951 1/3.1
1958/59 eeececscces 694 2,207 1/3.2
1959/60 seeeeeseecs 722 2,620 1/3.6
196C/61l seccecccese T35 2,957 1/4.0
1961/62 eeeecssscse 789 2,922 1/3.7
Total eceecessccccoe 3,578 12,657 1/3.5
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Table 26
Technical baccalauréat courses ; Enrolments and output
(School years 1958/59 - 1962/63%)

Enrolments
Field

1958/59 | 1959/60 | 1960/61 | 1961/62| 19€2/6%

1+ Agriculture - Animal .
husbandry eeeceeccececes (1) 7,655 8,930 |10,946 | 11,435
2. Industry - Mining ... (1) 5,987 6,266 6,562 7,023
3¢ Marine - Fishing eees (1) 1,102 922 1,022 1,070
4. Administration esoc0e (l) 3 048 6: 116 8:959 10,968
Total enrolments ero0000e 15: 536 17: 792 22: 234 27: )"'69 303 496
Output (to0t8l) eevecccese 1,399 1,454 2,130 1,882 1,772

(1) No information available,

Source : Ministry of Education, datos y cifras de la ensenanza en
Espana, 1964,

Table 27
Commercial schools. Enrolments and output

(School years 1957/58 - 1961/62)

Lower-teghnician Upper-teghnician
grade grade
S;S:gl (Perito-Mercantil) (Profesoro Total
Mercantil)

Enrolments | Output |Enrolments Output | Enrolments | Output
1957/58 (1) 2,906 (1) 968 35,987 3,874
1958/59 (1) 2,543 (1) 813 31,469 3,356
1959,’60 18,743 2,568 7,048 o0l 25,791 3,469
1960/61 16,182 2,356 7,407 797 23,589 35153
1961/62 11,630 1,785 6,T40 722 18, 370 2,507

(1) No information available,

Source : Ministry of Education, Datos y cifras de la ensenanza en
Espana, 1964, L.
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Table 28

Number of teacners in each level of education

1960, 1975
Teachers 1960 1975
Pr'imaz‘y 900000000000 00000000 99:448 141:326
Secondary general eceeccccescss 19, 384 51,267
Secondary technical ecececcscess 1,861 9,812
Vocational ®e0csoecssessstons ? 8:827
Higher cesecccccccccccsesssne 6:313 8:950
Source : MRP Report.
Table 29
School capacity, 196
and new places required, 1954»74
Level and type of Capacity New places required (Total
institution 1963 " [1964-67 | 1968-71 | 1o72-74 [L964-T
le Primary (total) eees 3,920 646 293 87 1,026
2+ Secondary (total) .. 623 570 636 260 1,466
(i) General ccececse 487 493 477 119 13094

(11) Technical (incl,

eghodcal ... 56 50 78 59 187
(111) vocational ¢eees 80 22 81 82 185
Se Highor (£0tal) seees 96 13 57 33 103
1) Scientifi d
( tgcggicalc.??... 4o 1 23 15 39
(il} Other seceeerscs 54 12 34 18 64
Total (1, 2 and'3) ee.o | 4,639 | 1,229 986 380 | 2,595
Source : MRP Report,
69
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Table 30

Percentage distribution of total school population between

State, "recognised private" and "not recognised" education

1951, 1960
Level and type "not n] "recogni.sed
of education State r:gg%?i:gg private"
1051 | 1960 | 1951 | 1960 | 1951 1960
1. Pl"imarz education 00000 OOGOOEC 76 76 bnd - 2"" 24
2, Secondary education (total). 26 25 36 29 38 46
(1) Generzl baccalaurdéat ... 16 17 22 32 62 51
(11) Commercial SCHOOLS eeecee 21 19 79 81 - -
(111) Primary teacher-training 52 36 48 g - 12
(iv) Vocational training
schools 6000000000000 000 62 37 - - 38 63
(v) Technical baccalaurdat . 100 77 - - - 23
(vi) Technical colleZeS eeees 53 93 47 7 - -
3+ Higher education (total) ee. 70 67 30 32 - 1
(i) Technical 0000000000000 84 92 16 5 - 3
(ii) Scientific 000000000000 80 67 20 33 - -
(iii) Medicine teeev0000000000 75 67 25 33 - -
(iV) Others ecss0esss0s0sssee 61 49 39 51 - -

Source : MRP Report.
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¥VIII, POPULATION AND MANPOWER STATISTICS

(a) Population

82, Population in Spain increased by 64 per cent during the period
1900-1960 and it is estimated that the inerease will reach 78 per cent
by 1970 (Table 31). Active population in 1964 was 38,3 per cent of
total population as indicated in Table 32.

(b) Forecasts of employment

83+ As estimated in the MRP study, total employment will pass from
11,6 million in 1960 to 13.5 million in 1975. Both figures include
the regular members of the armed forced and security forces which
amount to 150,000 men according to the census of 1960, It has been
assumed that this figure will not vary between 1960 and 1975, The in-
crease in civilian employment will be 1,9 million, a figure which
results from the reduction of employmznt in agriculture by l.l1 mill:zon
and an increase of 3,0 million in industry and services (Table 33).
In 1975 the agricultural population will represent only 27 per cent
of total employment, as against 41 per cent in 1960, Of those jobs
outside agriculture, l.4% million will be in industry and 1.6 million
in services,

(c) Educational level of the labour force

84, The educational level of the labour force in 1960 was extremely
lowe. Only 1,7 per cent had reached university level, while 85 per cent
completed primary school only or received occupational training; 9

per cent had had no schooling of any kind (Table 34). The occupational
structure of the active population for 1975 constitutes a solid basis
for assessing the necessary changes in the level of education, since
occupation 1s the most important factor in determining what the proper
level of education should be, Table 35 glves the level of educaticn
which should be reached in 1975 and the increase this would entail in
relation te the stock in 1960, The greatest increase takes place among

&
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technicians, at secondary level, whose stock would have to be multi-
plied more than five times (MRP study).

(d) Vocational training

85. In view of the special nature of occupational training, and the
lack of information in this field, this aspect of manpower is analysed
separately. The information in Table 3/, altihough a first approximation
shows the size of the problem, In agriculture, for instance, 80 per
cent of the active population have received no kind of voecational
tralring, and, as a result of isolation and a crushing routine, their
technical knowledge is very rudimentary and not at all in accordance
with modern methods of cultivation., In principle, the great majority
of workers should receive some kind of vocational fraining., This goal
will not be at:ainable in a period of 15 years, however, as it is
estimated that vocational training would be needed by 1.5 million
workers in industry and services, and 1,2 million in agriculture.

(MRP study).,

Table 31

Total population
(1900-60, actual; 1961-70, estimated)

roes s | RIS
1900 ..., 18,594,405 1961 440 30,687,631
1910 ceee 19,927,152 1962 o0 30,946,732
1920 .44, 21,303,162 . 1963 eees 31,208, 027
1930 eees 25,563,867 1964 .44, 31,471,525
1940 ... 25,877,971 1966 oees 32,005,210
1G50 eses 27,976,755 1968 +eee 32,547,946
1960 [ X N N J 30D 430) 698 . 1970 o000 33) 099D 885

Source : Instituto Nacional de Estgdistica.
Bolletin de Estadistica Nim, 210, Junio, 1962,
Anuario Estadistico, Espana, 1965 (Instituto Nacional de
Estadistica). '
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Table 32
Active population, 1964

Sector Actual % of active | % of total
e number population population
1, Primary sector (Agriculture,
f'orestry, hunting, fishing) ..} 4,185,600 34 .5 13,2
2, Secondary sector (mining,
manufacturing, construction)..| 4,234,600 3560 13,5
3s Tertiary sector (commerce,
banks and insurances, trans-
port and communications, pub-
lic services, other services..| 3,656,000 3065 11.6
Total 000000000 OCGCOCOOONONONOECEOOSOOIES 123076,200 10000 38.3
Source : National Institute of Statistics, 1960 Census
Table 33
Forecasts of employment by division of economic
aeEIviEzT§6% - 1075
pis- | Anoyal
In thousands tribgtion of in-
crease %
1960 1975 | 1960| 1 1960-
9 ST5 9 975 1975
1+ Agriculture (total) eeee | 4,803.3 | 3,713.4 | 41.3| 27.4| - 1.7
2+ Industry (total) eeeeeee | 3,652.4 | 5,077.8 | 3.4 | 37.4 2.3
(i; MiNiNng eeeeccsccccss 203.5 220.3 1.7 1.6 0.5
(ii) Manufacturing .eeeee | 2,545.9 | 3,489, 21, 54,7 2.1
(iiig Construction ssenoee 822.1 1,24 09 701 90? 208
(iv) Flectricity, gas and
water 00 0000000000V 80.8 12300 007 009 2.8
3¢ Services ('co'cal) sececee 3,17805 4,77301 273 35,2 2.7
(1) Trade eeeeecsccesses 820.,1 | 1,294,5 T7.0| 9.5 34l
(ii} Banking ee00evevsoee 12501 20800 1.1 105 304
(1ii) Transport and
communications ,,.e. 5%6 o5 809,0 4.6 6.0 2.8
(iV) Others (A X EEN NN YN NN N 1,696.7 2,46106 14.6 18. 2.5
Total employed seveceeessee |11,634,2 |13,564.% |100.,0 | 100.0 1.0

Source : National Institute

of Statistics, 1960 Census.
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Table 37

Skilled and other (semi-skilled or unskilled)

manual workers as a percentape of total

manpower in each sector 1960-75

1960 1975

Skilled | Others | Skilled{ Others

1. Agriculture 0000000000000 000000 18,9 7908 50.0 4809

2 Industr'y 0000000000000 000000000 25.7 6204 5065 5304

S« Trade 000000000000 0000000000000 1.7 9.9 4,0 6.2

“"o Banking ®0voeeessssssssssstssee O.1 84 1.5 2.6

5. Transpor‘c 000000000000 000000000 27.5 6101 5005 3400
6. Other services (execluding

eduoation)...............o..... ?09 62.0 6.3 5708

Source : MRP Report,
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Appendix 1l

MINISTRY OF NATIONAL EDUCATION (AND SCIENCE)
ADNINISTRATIVE STRUCTURE

MINISTRY OF
P ——— NATIONAL EDUCATION I — S
= AND SCIENCE {
| i
! |
i National Council Other Councils
P of Education and -
i feneral Commissions (a)
| Technical [
I Secretariat (b)
L Council of _ . ]
Scientific Research Institute of Spain 1=
Sub-Secretariat Sub-Secretariat
for higher Education
and Research
GENERAL DIRECTORATES
| 7
University Primary ﬁ
] Education Education
COMMISSARIATS
Highar \
Technical Education ;‘:;'::f;: in@ Arts Efflm In o
(c) .
International Archives Educational
e Scientific Vocational - and and Socfal m
“ooperation Education (d) Libraries Protection

(2) Under " Other Councils and Commissions " are included 21 bodies acting in an advisery and/or administrative capacity
(see text for those conneciad with technical and vocational education).

(b) The " General Technical Secretariat® acts as a co-ordinating service. .
(c) The General Directorate for Higher Technical Education covers Higher Technical Schools (university level).

(d) The Gereral Directorate for Vocational Education cqver's vocational training centres (pre-apprenticeship, Apprenticeship

and maestria) as well as technical colleges (upper-leve! technician courses) and commercial schools. Technical bacca-
laureat courses come under the General Directorate for Secondary Education.

82

74




Appendix III

TECHNICAL BACCALAUREAT COURSES

A. NATURE AND NUMBER OF COURSES AVAILABLE (1965)

Elementarx level

(a) InduStPY and mining 00000000000000000000000c00000000000000 -
(b) Agriculture and animal hquandry 0000000000000 000000000000 -

(O) Marine and fiShing ©00000000000000000000000000000000000000
(d) Administration 00000000000000000000000000000000000000000¢4

76
50
6
184

TOtal ........................................................ 316

Higher level

(a) Industry and mining

l. MaChineShop, ritting 00000 0000000000000 000000000000000

2. Auto-mechanics ©000000000000000000000000000000000000000
3+ Industrial organisation =- Productivity ececcecccccccsees

)'l'o Electronics 00000000000000000003:.000000000000000000%000

'I‘otal, industry & mining 00000000035000000000000000000000000000
83
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(b) Agriculture and animal husbandry

Be
e
Te
8.
9.
10.
1ll.
12,
13,
14,
15,
16,

Total,

Agricultural mechanicCs e:eeccceccccccccctossssssccsssssse
Pest-control seeescccccccencceccscccccccccsscscsosssssss
ViCIlcUulture seeeceeccccccscccvsoccccccssccccccssssssscsoss
Milk ProductsS eeeeccccccceccsscessccccsccccocssssscsssss
Vegetable caANNiINgG eceeececceccccvecrcccscscsssssscsscsssse
Fruit cultivation seesececcccccccccccscccncssscsccsssoss
Horticulture, flow cultivation ceeeeecccscsccccsccccccss
Tropical and equatorial &gricUltulre secesccccccccccccose
Dry cultivation eeseececceccccccccccsssccocosssssccocccces
Agriculture ceessesceccccccossccccccsccscoscsscossossone
Meat production seessecececcccccecerccccsccscosccsscsssoes
Clive cultivation and oil ProGuUCtion eeecececccccccccscess

agriculture and animal hquandry 00000000000 000000000000

(e¢) Marine and fishing

17,
18,

Total,

Cultivation of sea~products 0000000000000 000000000000000
Preservation by freeZing 0000000006000 00000000000000u000

marine and fiShing 0000000000000000000000000000000000000

(d) Administration

19,
20,

Total,

Tectal,

Source

Secretarial ©0000000000000000000000000000000000000000000

Tourism ©0000000000006000000000000000006000000080800¢0000000

administration ©0000000000000000000000000000000000000000

higher level courses 0000000000000 0000000000000000000000

¢ Ministry of Education (Ensenanzas profesionales, 1965) .
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Be SELECTED TIME-TABLES

Table 1

Elementary technical baccalauréat -
Field : industry and mining

Instrucvion periods per week
SubJjects T > >rd bon | 5en
st 2nd r
year | year |year |year |year | TOtal | %
(a) General subjects
Spanish cveeccecccccse 6 6 3 5 3 21
Geography seceeccecccse 3 3 - - 3 9
EngliSh e0cr00060000000 - - 3 3 3 9
History 0000000000000 - - 3 > - 6
Religion 00000000000 3 2 2 2 2 11
Physical education .. 3 3 2 1 1 10
CiVics 0000000000000 0 1 1 1 1 1l 5
Domestic education .. 2 2 2 2 2 10
Total (general subjects). | (18) [(17) |(16) [(15) [(15) | (81) 4ihe
(b) Maths, science &
technology
P’iathematics 00000000 6 )'l' )'l‘ )'!' 4 22
Natural science eeecee 3 - - - - 3
Physics and chemistry - 6 6 4 4 20
TeChnology eeescscees - 1 1 1 1 4
Industrial culture .. - - 5 i 4 13
Technical drawing ... 3 3 3 3 > 15
Total (maths, science &
tGChnOlOgY) 000000000000 (12) (l}'l') (19) (16) (16) (77) 42%
(e¢) Practical work
Handicrafts oe00cos0e 3 - - - - 3
Workshop practice .ee - 3 4 8 8 23
Total (practical work) .. | (3) | (3) | (¥) | (8) | (8) | (26) 149
Grand total 0000000000000 33 3"" 39 39 39 184 100%
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Table 2

Higher technical baccalauréat -

Field : Industry and mining
Speclalisation : Machine shop, fitting and auto-mechanics

Instruction periods per week
Subjects
1st year | 2nd year | Total| %
(a) General subjects
Spanlsh 00000000000 %0000000008 0 - 2 2
Geography and history eceececceee 2 - 2
English or French ,.eeececcccece 2 3 5
Rellglon seecsecececcccscccscscs 1 1 2
Civics 0000000000000 00000000000 1 1 2
Physlcal education eeeececcscssse 3 2 5
Total (general subJECtS) ecececccccss (9) (9) (18) | 252
R (v) Maths, science & technology
’ MathematicsS eeeeecscscessccccces 3 3 6
Physics 2.4 chemiStry eceeccecceces 6 6 12
'I'echnology ©0000000000000000000 3 5 6
Technrical drawing 000000000000, 3 3 6
Total (maths, sclence & technology) (15) (15) (30) | 42%
(c) Practical work
Workshop practice seescccccccce 12 12 24
Total (practical WOTK) secececcccsces (12) (12) (24) | 332
Grand total 6000000000000 0000000000 36 36 72 loo%
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Table 3

Higher technical baccalaurdat -~

Tield Industry and wmining
Specialisation : Electronics

Instruction periods per week

Subjects
ist year | 2nd year | Total| %

(a) General subjects

As in table 2
Total (general subjects) eose0esee (9) (9) (18) 25%
(b) Maths, science & technology

MathematiCS eessssccscosescces 3 3 6

Physics and chemiStry eeecesse 6 6 12

TeOMOlogy ®60000s000000000C0 0 6 6 12

Technical Arawing seecsceccsss 2 2 4
Total (maths, science and techno-
logy>..ooooooooooooooooooooooooooo (17) (17) (34) 49%
(2) Practical work

Workshop practice eceeecceccccee 9 S 18
Total (practical WOrK) veeseescses (9) (9) (18) | =26%
Grand total ececsscecccccsccsccsscse 35 35 70 100%




Appendix IV

"MAESTRIA" COURSES

A. NATURE AND NUMBER OF COURSES AVAILABLE (1965)

1, Chemistry (Laboratory, industrial, steel and metal,

plasties, varnishes, and paints) 9000000000000 0000000000000 8
2. Electronics 00000000000000000000000000000000000000000000000 11
Se Electricity 0000000000000 00000000000000000000000000000000060 55
4o Metal (Mechanics, metal construction, foundry) eeececeeeceee i
5¢ Auto-mechanicCs seeeecseesssesscecscscccccccscscsssccssssesses 2
6. Wood 00000000000000000000000000000000000000000s000000000000 17
7. Bullding construction 0000000000000000000000000000000000000 2

8. Textlles (Spinning, WB&Vin@) $00000000000000000000000000000 3
9. Graphic arts (Composition, photo-printing, press printing,

book-binding 000000000000000000000000000000000000060000000 1
10. Drafts-manship (Mechanical, architectural) ®000000000co000e 13
183

Source : Ministry of Education (Ensenanza profesionales, 1965).
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B. GENERAL TIME-TABLE

Instruction periods per week
Subjects
lst year | 2nd year| Total] %
1, Pr‘aetlical 0000000000000 000000000 45.6
WorkshOp practice (1) 0000000000 18 18 36
2. Related theor;! 00006006000 OPOCGBOBGOISNOGDS 43.0
Mathematies 000000000 CGCLOOGOOGOOSIOOOGOOGOS 3 3 6
Applied Physics and chemistry .. 3 3 6
Technology of the trade eceeccecee i 4 8
Technical drawing (2) ceeccecscsee 6 6 12
Industrial organisation eceeccecse - 2 2
3. General cultural subjectS eseses 11.4
Civies (cultivation of national
Spirit) 0000000060000 000000000000 l 2 3
Religion 00000 000000C000OCOCOIOOOOIOSOOS l l 2
PhySieal education 0000000000000 2 2 4
Total ............................. 38 41 79 loo%

(1) In the case of draftsmen workshop practice (18 hours) is replaced

by technical drawing (theory and practice).

(2) Except for draftsmen.

Source
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Aggendix \'s

UPPER-LEVEL TECHNICIAN COURSES

A. NUMBER OF COURSES AVAILABLE - GEOGRAPHICAL DISTRIBUTION

(1965)
Field Place Number
1. Industrial Alcoy, Barcelona, Bejar, Bilbao, Cadiz, 24
(mechanical, Cartagena, Cordoba, Gijon, Jaen, Las
electrical, Palmas, Linares, Logrono, Madrid, Malaga,
chemical, San Sebastian, Santander, Sevilla, 7
textile) Tarrasa, Valencia, Valladolid, Vigo,
Villanueva and Geltru, Vitoria,Zaragoza
2. Aeronagutics Madrid 1
3¢ Mining Almaden, Belmez, Bilbao, Cartagena, 10
Huelva, Leon, Linares, Manresa, Mieres,
Torrelavega
b, Naval Cadiz, El Ferrol 2
5. Telecommunica- Madrid 1
~ tions )
6. Architecture Barcelona, Burgos, lLa Laguna, Madrid, 5
Sevilla
7. Public works Burgos, Madrid 2
8. Topography Madrid 1
O. Agriculiure Barcelona, La Laguna, Leon, Lugo, 8
Madrid, Sevilla, Valencia, Villava
10, Forestry Madrid 1
Total 55

8<



Be SYLLABUSES AND '"TIME-TABLES

Syllabuses and time-tables of upper-level technician courses
have to be readjusted to meet the requirements of the recent Ref'orm .
Act or. Technical Education.

The abolition of the selective and preparatory courses, together
with the provision made for direct access to technlcal colleges of
students with greatly varied culturel and technical background, is
likely to create serious complications as regards uniformity of
classes and efficiency of teaching, The Ministry of National Education
nas appointed a special committee comprising members for education,
industry and the professional associstions of engineers and techni-
clans to give advice on the steps that should be taken. The Committee
has completed its mission, but the whole problem 1s still under
consideration., The tables appearing in thils appendix, therefore,
illustrate the situation prior to the Reform Act,

Table 1, Appendix (V) shows fields and specialisations avallable,
The common part of the several courses in the same field is illustra-
ted by dots. Further specialisation or "intensive training" (last
column) comprises Ssupplementary short courses (usually three months)
in special narrow fields of the same sSpeclallsation. Tables 2 (V) to
4 (V) represent selected time-tables introduced in 1962 and still in :
force, :

ol
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Table 1

Flelds and speciallsations

g Select- Specialisations Further
IFlelds ive speclal-
N 1st 2nd 3rd
course year vear year isation
1, Industrial eseees }p Mechanical engineering —» o n o
engineering eeeee |p Electrical engineering —p O 5T
csees |p Chemical engineer:ng Ly ES8
seoece Lp Metallurgy o 8 ¢t S’
eseee Ip Power —p 0 b=d
essee tp Textiles, mechanical —p
secee |p Textiles s chemical —D
2. Naval sooe - eooe I~)p Hulls
engineering cooe eses —p Engines
3. Forestry cooe eeees |—-p Forest animals
xrx seeee —p Forest industries
4 o Aeronautics seece esee |—p Alrports
XXX seoe [—p Flight assistants
X seee [~p Fueling
seoe XXX seece —hp Airships
XXX XXX s00e I—p Air-motors
5. Agriculture XXX XXX seee —p Plants and L—p & W Cn
animals, g 28
XXX XXX se0e |~—p Rural iamprove- e B> m?ffu
ment, 11 E'
(XX N XXX eooe |—)p Agro industries.-—> o
6. M:l.n:l.ng XX Xy eses |—p Mining
soecoe sooooe esee |—Pp Metallurgy
seee XX eees |—p Elect. install,
in mines and
factories
XX xXxx ssee |—p Combustibles &
explosives
Te Architecture, XXX XXX XXX p Urban works
building XXX XXX seoee |[—-p Organis o« Of
construction work
XXX XXX soee P Installations

' 2 84




Table 1 (cont'd)

Select- Speclalisations Further
Fields ive special~-
Courses 1st 2nd Jrd isation
reavr year year
8. Public works cese. cons sess |—p Ports and
transports
XXy X eeeoe |—p Power and
hydraulics
XXX seoe eeee |—p Urban works
and
municipal-
ities
9. Telecommun- XXX so0e eooe |—p Centres
ications sove seee seee |—p Radio commun-
ication
XYY s00e0 soce —}ElectriCity
10. TOpOgraphy sooe e eeees —p Selective
subJjects
XYY XXX YY)
XYX) YY) XYY XXX
93 .
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Table 2

Selective and initlation courses (time-tablez

Subjects

Hours per week

(a) Industrial engineering (all specialisations)

"le MathematiCsS ceeececcccceccccccoscssscecsccccecs
2¢ PhyS1CS eeeecescccsssstcccesssscsssscsssssns
° Chemistry 0000000000000 000000000000000000000
o Technical draWing 0000000000000 0000000000000
5. Elements of industrial workshop - technology

Total 0000000000000 00000000000000000000000000000000

(b) Mining

l' Mathematics [ A XN E NN NN NNENENNNNNNNNNNNNNNNNNNNN]
2. PhySics 0000060000 0000000000000 00000000000000
z. chemiStry 0000000000000 00000000000000000000

[ ] Technical drawing 000 0000000000000 0000000000
5. GQOlOgical science 0000000000000 0000OOOKOGPOGRGIOSDS

Total 00 000000000000 0000000000000000000000000000000

(e¢) Public works

l. Mathematics 0000000000000 0000000000000000000

2. PhySics 00 000 000000000000 0000000000000000000
k ® Chemistry 0000000000000 00000000000000000000

o« Technical Arawing ececececcceccccccccccccccccsce
50 Construction materials 0000000000000 00000000

Total 00 0000000000000 000000000000000000000000000000

(d) Agriculture

l, MathematicS cececccccccccsccccscccoscscsscces
26 PhySiCS eeeeeccccccccccccccccscsccossscssscse
Eo ChemiStI‘y ©000000000000000000000000000000000

o« Technical draWing 0000000000000 0000000000000

5. BiOlogy 00 0000000000000 00000000000000000000 0

Total 00 0000000000000 000000000000000000000000000000

~ FONO

55

W FUTONON
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£ 001 00

24
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Table 3

Field : Indrstrial engineering -

Specialisation - Mechanical engineering

(Time-table)

Hours per week

of
SubJjects 1st ond| 3ra Total %
year | year| year

(a) Maths, science, technology

(including laboratory work)
l, Applied maths, statistics,

calculations 0000000000000 00000 0 6: 3 - 9

2+ Descriptive geometYY eceeececccsccee 2% - - 2
E. General mechanics 0000000000000 6K - - 6
[ Heat 0000000000000 0000000000000 0 5 - he 5

5. Thermodynamics, combustion
engines ®00000000000000000000000 - - 6 6
6., Industrial electricity,

electronics 000000000000 00000000 - 6 - 6

go Topography 0000000000000 0000000 0 33 - = b,
o Industrial dr&Wing 0000000000000 3 4 - 7

9. Strength and resistance of

materials, calculations eeevsoee 5 6 1l

10, Mechanical construction eeeeeceee - 5 - 3

11, Mechanical technology, measure-

ments 0001000000000 0000000000000 - - 8 8

12, Mechanisms 0000000000000 00000000 - - 5 5
13, Hydraulics 0000000000000 00000000 - 5 - 5
14. Technical workshop 000000000000 - - 6 6
15, Law 0000000000000 000000000000000 - 2“ - 23
16+ Accounting and COStiNg eeceesess - - 3 )
17. Economics 00n0000000000000000000 - - 2 23

18, Industrial hygiene, preven:ion

of accidents 00000000000 000000s 0 - - 2 23i

Total (maths,science,technology) ... | (30) (29) | (32) | (91) | 86%

(b) Practical work
19, WOPkShOp Practice seececccccscses 6 6 3 15 14%

Total 000000000000000000000000000000 36 35 35 106 100%

¥ SubjJects common to all speclalisations of "industrial engineering”,

Complementary "intensive" training,

Special complementary courses of 3 months' duration are available for
those wishing further specialisation in : machine construction, machine
maintenance or automation, ’

Source : Ministry of Education, Hujas-informativas, Nov. 1962.
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Table 4

Industrilal enpineering -

Specialigation - Electrical enpmineering

(Time-~table)

Subdecté

Hours per week

1st
year

2nd
year

rd
year

Total

(a)

9.
10,

11,
12,

1%

15.

%6
18

Maths, science, tuchnology
(ineluding laboratory work)

Applied maths, statisties,

calculations eceececccccccccssccnce
Descriptive geometry 00000000000
MechanicCs ececccecevcsccccsccccocce
Heat 0000000000000 0000000OGBOCGOCGSESISS
Thermodynamics, combustion

engines 000000000000 OOOCGOBOCGOROIOIOOSTOSYS
Topography 000000000000 0DOCOKGOGOGIOSEOGDS
Industrial drawing eececececceccces
Mechanlcal construction eceecececee
Materials - properties, testing
treatment 000000000000 00000000O0O
Hydraulics [ FE NN NN NN NNNNNNNNNNNN]
Electricity, measurements ceecee
Electrotechnology eceescccccecscsen
Electronics 0000000000000 0000000
Technical Workshop eo000000000000

Law 000 0000000000000 0000000000 0

o Account and coSting eecesccccccce

EConomicS eeecccoecosccoscccccsccsece
Industrial hygiene, prevention
of accldents ecececcsvccccscscccccs

Total (maths, science, technology)..

(p)

19,
20,

Practical work (Workshop)

Workshop, mechanics eceecececccoccee
Workshop, electricity sececccccee

! ! \1
\a!“\)l \11:'e l\)t"d'p:\‘e

I IO I I B B B I |

=10 U
% W AU

11NN U

11 1 Oy

D 1 OYO1ONE 1
Wk

Ny
]

PLINDONO V~IUILT W~TIWOoY LIVI\O

2

(31)

I

(32)

4

(30)

|

(93)

(12)

88.5%

11.,5%

Total 0000000000000 00000000000000000

35

36

3h

105 %OO%

*® Subjects common to all specialisations of "industrial engineering".

Complementary intensive training

Special complementary courses of 3 months' duration are available for
¢ construction of electrical

machines, maintenance of electrical machines, power production, elec-
trical installation, electronics and automation, illumination.

Source ¢ Ministry of Education, Hojas informativas, Nov. 1962,

those wishing further specialisation in
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Table 5

Public Works =~
Specialisation - Ports and Transports (1)

(Time-table)
Hours per week
Subjects 1st | 2nd | Zrd Total
year | year | year
l. Methods of presentation ceeecssccccceces] 5 - - 5
2e MechanicCs seeesesseeccscescvscscsssssscs| 3 - - 3
D¢ GEOlOZY eessecsscccscscscccscscssscssccs| 1 - - 1
4. Machines and other auxiliary means eeees| 1 - - 1
5¢ Resistance of materialsS ceescsessssssscse| & - - 4
6¢ TOPOSTAPNY cesscsccsscssscssssssssssssss]| O 5 - 13
Te HrdPAULICS ceccecocscosssssssssssssssssss]| 3 > - 6
8¢ Suil MEChaniCs eeceecscscsscsscsssssssee| 3 - - >
Q¢ CONStPUCLION seeesecsscsscsscsssssssssss| = 4 - b
10. Electrotechnology eeesescscecsscsessscssss]| - b - 4
1le ROBAS eeescsessscosscscssscssscsesccscse| = 3 - 5
12. RallWayS eeececcccccccccsssssssssssssnse| = 3 4 7
13¢ POrtS seececceccecescccesccscsscssscssssel = 2 7 9
1he BuildingS cecececcsccsccccccssccssssssce| = 3 - >
15, Roads and alrportsS eeecccccscsccsscsscne - - b 4
16. Transports -organisation and legislation| - - 2 2
17. Accounting and service organisation ¢eee - 1 - 1
18. Administration .eesesecescesscccssscssss| = 1 - 1
19, Work organisation eeeescscccscsessscssse| - - 7 T
ToTAl ceececesscccscccccococccccscssssssssssss| 28 29 24 81

(1) There are two more specialisations
(1) Hydraullcs ond power;
(11) Urban work and municipalities.

The two first years of the course are common for all specialisa-
tions.

Source : Ministry of Education..Hojas iﬁformativas, Nov. 1962,
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Aggendix VII

TECHNICAL COURSES AT UNIVERSITY LEVEL

Nature and number of courses available (1965)

Field Place ggﬁrggs

1., Industrial engineering (1) Barcelona, Bilbao, 8

(electrical, mechanical, chemical, gggg:d’sgsziiza’ _
s »

textile, power,acoustics and optics) Tarrasa §
2,. Aeronautics 0cceccecccecsessssssese | Madrid 1 ;

Se Mining 000000000000 00000000000000000 Madrid, Oviedo 2
4, Naval engineering seceeececccccesesss | Madrid 1 E
5 Telecommunications tecovcscececsssces | Madrid 1 :
6. Architecture 0000000000000 0000000000 Barcelona, Madrid, 3
Sevilla :
Te Civil engineering 0000000000000 00000 Madrid, Santander 2 ‘
8. Agroncmy 000000000000000000000060000¢0 Cordoba, Madrid 3 ?
Valencia ;
Q. Fcrestry ®00es00c00c00cscsscsccsssee | Madrid 1 ‘

(1) The following iniustrial engineering courses are run by private
institutions :

(1) Electro-mechanical engineering (Institut Cathclique
des Arts et Industries, Madrid) .

(11) Mechanical engineering (Institute of San Sebastian,
Navarra)

(111) Chemical engineering (Institute Quimico in Soria)
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Appendix IX

SELECTED LIST OF INDIVIDUALS AND ORGANISATIONS CONSULTED

l. Ministry of National Edueation

(1) Commissariat of International Scientific Co-operation
(Mr. J.R.P. Alvarez~Ossorio, Comisario)

(11) Directorate of Technical Education
(Mr. Teller, Secretary)

(111) Directorate of National Education
(Mr. Ozalla, Secretary)

(iv) Documentation Centre
(Mr. Estades, in charge)

(v) Institute for the Training of Vocational Teachers ?
(Mr. J.M. Mohedano, Director) .

2+ Ministry of Labour ;

(1) Sectiun of Professional Training
(Mr, Alia)

(11) Section of Social Promotion

Se Ministry of Commerce and Industrx

National Commission of industrial productivity
(Mr. J. Elozdug, Director)
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5

Ge

Te

Q.

10.

1ll.

12,

Ministry of Agrlculture

Directorate of Training and Extension Servilce
(Mr, M, Olivas, Director General)

Ministry of Information and Tourism

Institute for Tourlstic Studies
(Mr, Alcaide, Director General)

National Institute of Applied Psychology & Psychotechnics

(Deputy Director)

National Institute of Statistics (Instituto Nacional de Estadistica)
( M. Jo. Ballester, Educational Statistics)

Chamber of Industries of Madrid (Coimara de la Industria, Madrid)
(Mr. D.F, Rajon, Secretary, Section of Statistics)

Association of University Engineers (Instituto de Ingenieros Civiles)
Mr. F. Callego, Secretary General)

Natlonal Association of Industrial Peritos (Assoclation Nacional de

Peritos Industriales)

(General Secretary, six members)

Associatlon of Industrial Peritos of Madrid (Colleglo de Peritos
Industriales de Madrid)

(Mr. Barrio, Technlcal Secretary)

Irade Union Congress (Delegacion Nacional de Sindicatos)

(Mr, Nomesio, Secretary)

“



1,

2

Se

5e
6.

Te

8.

9,

Appendix X
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Draft Report on the Education and Training of Engineers of Non-
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Report on the Inquiry into the Functions of Technieians in Industry
in Spain (ORCD, DAS/ST/63.51).

The Mediterranean Reglonal Project. Educatinn for Economic and
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Technical Education Reform Act, 2/1964,
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15,
16,

17,

18,
19,
20,
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22,

23,
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25.

Ensenunzas Profesionales (Ministry of National Education, 1965).

Formacion Profesional Industrial - Grado de apprendizaje, Grado
de Maestria (Ministry of National Education, 1965).

Education en Europe. Enseignement Général et Technigue (Conseil
de la Co-operation Culturelle, Conseil de 1'Europe).

Statut de la Formation Professionnelle (Ministry of Labour).

La formacidn Intensiva Profesional en el ano 1964 (Ministry of
Labour),

Cursos para formacion y adiestramiento de personal (National
Commission of Industrial Productivity, 1965),

Productividad. Revista del servicio Nacional de productividad
(National Commission of Industrial Productivity, 1965).

Ensenanzas de Capacitacidn Agraria (Ministry of Agriculture, 1964),

Los Estudios Turisticos en Espana (Direcidn general de Promocilon
del Turismo, Madrid).

Guia de la Administacidén civil del Estado (Presidencia del
Gobierno , Madrid, 1963).

Plan de desarrollo economico y soclal 1964-1967 (Commicsaria del
plan de Desarrollo Economico).

Espana. Anuario Estadistico, 1965 (Instituto Nacional de Estadistica,
Madrid),

Salarios, Tercer trimestre, ano 1964 (Instituto Nacional de Esta-
distica, 1965),

Spain (Spanish Information Service, Madrid, 1962),

Quelques données sur 1'économie.espagnole (Chambre d'Industrie de
Madrid, 1960),

Bulletin de Estadistica Industrial, Ano 1964 (Camara Official de
la Industria, Madrid, 1965).
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26+ 25 anos de Formacion profesional en la organizacidn sindical
espanola (Delegacidn Nacional de Sindicatos, Madrid, 1965).

2T+ Ayndas para formacidn intensiva profesional (Patronato del fondo
de proteccion al trabajo, Madrid, 1963).

28, Centre de Instruccion Commercial e Industrial. Plan de estudios

(Patrocinado por las camaras oficiales de Comercio y de la
Industria, 1964),
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Appendix XI

CONCLUSIONS OF THE CONFRONTATION MEETINGS

A. CONFRONTATION MEETING FOR
THE NETHERLANDS - SPAIN - SWITZERLAND - YUGOSLAVIA

1, The discussions followed the procedure adopted in the previous
confrontaticn meeting between Canada and Denmark, the main conclusions
of which were adopted by the meeting. These conclusions are incorpo-
rated here as Part B of this Appendix for the sake of easy reference,

2e The participation of a large number of countries with different
systems and methods and the avallabllity of completed reports on these
countries made the discussion extremely profitable and lively and
brought to light 1lssues which had not appeared before. A brief account
of these new lssues as they have been discussed under the various
agenda ltems 1s given below,

(a) Standardised qualifications

Se It apoears that an attempt to set international standards as
regards techniclan training courses will not lead to any valid results,

because of the exlsting great differences in structure and content of
these courses in the various countries. However, it would be useful to
define the minimum qualifigations required for each grade so as to
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devise a yardstick agalnst which one could measure and evaluate the
situation in each Memper country,

(b) The technician force
M

4, In most cases technician courses aim at the production of middle
level technical wmanpower to f£ill in exlsting gaps in the rapidly
developing economy. It should be emphasised, however, that in the

case of countries in the process of industrialisation, availability
of such a technical force might play a decisive role in the establish-
ment of new industrial concerns and be a prerequisite to set develop~
ing industry on a sound and competitive basis,

5 VWhen plarning for technieal education it is important to know,
among other things, the appropriate ratio : university engineer/higher
technicians, Although this ratio may vary from country to country,
depending mainly on the nature of industry, it is observed that in the
majority of cases, a technician force three times larger than the
respective engineering force will be required to support and supple-
ment effectively the latter,

6e It was observed that in all four countries under examination
there was a Searcity of higher technicians, Among the reassons given
for this Scarcity, the following, although not always universally
applicable, are worthy of notice :

(1) Inadequate Supply of information to parents and prospective
Students, as regards technician studies ang careers, due to
lack of properly organised and tunctioning educational and
vocational orientation and guldance service,

(11) The role of higher technicians in industry is not, in all
cases, well defined and appreciated, The social and profession-
al status of the technician is still vague and in many cases
technicians are still considered as "second class" engineers.

(1ii) Promotion possibllities through further studies are, in
certain cases, extremely limited, Although the vast majority
of technicians are expected to enter the "economy" directly,
provision should be made for those who have the abllity and
interest to be enabled té continue their studies for higher
qualifications,

111
wo3



(iv) The educational system is finding it extremely difficult to
kecp pace with the constantly increasing demand of a rapidly
developing industry.

(v) Lack of reliable statistical data on present and future needs
in technical manpower does not permit effective planning in
the educational field.

(e¢) Technician training courses

T. When using the term “"apprenticeship" one should have in mind that
1t does not necessarily refer to craft training only. There are coun-
tries, such as the United Kingdom, where apprenticeship training covers
the whole range of technical force from the skilled worker up to and
including the university engineer,

8. Although school-training is indispensable 1t should be realised
that it has its limitations. Therefore, training within industry

should constitute an integral part of the technician tralning process.

9. It was agreed that there are at least two possible ways of train-
ing in order to ensure desirable adaptability of the "end-product" to
the continuously changing needs of modern technology :

\i) To give narrow and deep specialisation providing for retrain-
ing possibilities on similar bases, as might be proposed by

a special “"retraining committee";

(i1) To give broad scientific and technical background training
allowing for further specialisation within industry. Special
short courses on new developments and techniques may be or-
ganised by the technical colleges in collaboration with
industry., It appears that the latter method of training gives
better results as regards both the quality and adaptability
of technical personnel and is therefore highly recommended.

10. As technology 1s developing at a rapid pace it does not appear
feaslible for the educational system to keep abreast of it. Therefore
industry is expected to react first by providing necessary training
courses, which may then be adopted and further developed by the tech-

nical colleges.,
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(d) Co-ordination of efforts in the training process -
industry participation

11. The establishment of a co-ordinating mechanism charged with policy
making and all other matters related to technical education and train-
ing 1s consldered of vital importance, no matter what the social and
polltical structure of the country is, Such a mechanism should be
composed of representatives of the educational authorities, the teach-
ing force, other governmental and private institutions participating
in the training scheme, employers' and employees' assoclations and

industry.

12. Under Item 5 of the agenda the several forms of participation
of industry in the training process were thoroughly discussed. It was
’ agreed that active participation of industry, inecluding Jjointly finan-
ced (industry and education) training programmes, 1s of vital import-
ance and positively contributes to the development of technical edu-
cation and tralning. Reference was also made to the pattern of co-
operation between industry and education developed recently by the
United Kingdom. (Technlcal training, under the Industrial Training
Act, 1964),

13, Participation of industry representatives in a central co-
ordinating mechanism (see paragraph 11 above), in technical school
bourds and examination boards and the establishment of Jjointly financed
(government and industry) training programmes are considered as real-
istlc measures to secure the desirable active participation on its part.

(e) Recruitment and training of technical teachers

14, 1In the discussion of the problem of recruitment and training of
technical teachers, it was revealed that all four countries experience
much difficulty in securing in adequate numbers properly qualified
personnel to cope with modern industrial and educational requirements.

15« In order to be efficient in his job, a technical teacher should
possess adequate knowledge in a varlety of subjects. Technical know-
ledge and experience should be supplemented by pedagogical training
covering child and adult education, psychology of the trade, labour
market problems, industrial organisation and financing, productivity,
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etes Such knowledge can only be acquired through special training
which should, therefore, be regarded as part and parcel of the tech-
nical teacher training process.

16. Entrants from industry to teaching, lacking pedagogical training,
frequently experience great difficulty in performing teaching tasks.,
Often they have to learn by trial and error and the students suffer
from their initial ignorance of efficient teaching methods. On the
other hand, experience of certain countries shows that, as a general
rule, adult personnel originating from industry are rather reluctant
to readjust themselves to school conditions and be exposed to formal
tralning.

Be. CONFRONTATION MEETING FOR CANADA AND DENMARK

(Revised version)

(a) Delineation of the category of skilled labour for.:e under
consideration

l, It was agreed that a "scholastic" definition of the technician
should be avoided., The force under consideration was defined as that
which lies between the skilled worker at the one end and the profession-
al engineer at the other,

2 It was decided that although discussions should be focussed on
engineering technicians, as information available was mainly in this
field, technicians in other fields should be also covered as adequate-
ly as possible.

(b) Level of Technicians - Certification - Training

e It was agreed that the technician force should be classified in
two main levels, provisionally termed the junior or lower technician
level and the senior or upper technician level. The classification
should be based not on functional assignments but on educational qua-
lifications which need not necessarily be acquired in a formal waye.
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4, Difficulty was experilenced in comparing the training programmes
of the two countries hecause of differences in basic principles., The
Danish system 1s mainly based on apprenticeship training while the
Canadian is entirely institutional. After discussion it was agreed
that though apprenticeship should not be a prerequisite for technician
training a period of practical training in industry is essential. The
Danish authorities have already realised this fact and are planning

to reduce the apprenticeship period preceding technician training.

5. By comparing the "Teknikum Engineer" of Denmark with the “Techno-
logist" of Canada it became evident that Senior Technician tralning
should be a standardised post-secondary training of a less theoretical
but positively more practical character than the university level
training in parallel fields.

6. By studying the fields of activity of Junior technicians it was
agreed that Junior technician training programmes should be of a
flexible character and duration, and should be particularly adapted
to the needs of the individual trade in each country., A basic general
education of at least 10 years was considered an essential prerequisite
for the production of an adaptable "end product”. This educational
packground together with the additional education and training acquired
through the course proper, should bring the Junior technician to an
educational level comparable to that of a full secondary education.
Specific training programmes were further discussed on the basis
of an illustrated exposé (projection of slides) by the Danish Dele-
gation,

Te Standardised certification, already well ahead in Denmark, was
considered essential not only at national level but also international-
ly. OECD was invited to assist Member countries in this respect.

(c) Vocational Guidance service - Wastage from technical courses

8. Study of relevant information revealed that vocational guidance
services in both countries are not adequately organised. It was decided
that further steps should be taken to establish :ffective services in
both the vocational guidance end the vocational selection fields.
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Qe Wastage from Senior Technician and University courses appeared to
be a major problem, particularly in Canada. Many factors appear to
influence this wastage; undoubtedly among them %“lie inadequate method
of vocational guidance and selection.

It was decided that further investigation should be undertaken
to define (1) the reasons for high wastage, (ii) what happens to the
"drop-outs",

(d) Recruitment and training of technical teachers

10, In both countries recruitment of technical teachers presents
difficulties because of the scarcity of properly qualified personnel
and the competition from industry.

ll. It was agreed that a technical teacher :

(1) should possess gualifications ensuring thorough theoretical
and practical knowledge of the subject he is expected to teach;

(11) should have industrial experience in appropriate fields;

(111) should be familiar with basic educational principles and
possess adequate knowledge of teaching methods and techniques;

(iv) should be kept continuously aware of new developments in the
educational and the industrial fields.,

To ensure this, it was agreed that this represented an important
area where further governmentali ection was necessary. OECD was invited
to assist the countries in this field.

12, The possibility of securing part-time services of personnel from
industry was discussed. It was agreed that this procedure though diffi-
cult to put into practice, at least so far as day courses are concern-
ed, should be further explored; in effect it encouraged the person
involved fo keep continuously up to date in both the theoretical and
the practical fields.

15 Further discussion led to the conclusion that a reciprocal flow
from lndustry to education and vice-versa is highly desirable. To

ensure this, establishment of rules for recognition of a "continuity
of service" (years of service, pension, etc.) would be necessary. In
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Denmark this problem is being tackled by the technlcians' professional
assoclation.

1%, Discussion of the status and salaries of technical teachers
revealed that authorities in charge should be advised to devise salary
scales, pension allowance, etc., competitive with those offered by
industry.

(e) Authorities in charge of technical and vocational education -
Co-ordination of efforts

15. Provincial autonomy in Canada creates a special situation and
makes comparison with Denmark or some other European countries diffi-
cult., Discussion led to the ¢ ..clusion that, although decentralisation
is for several reasons advisable, the existence of a central co-
ordinating authority is indispensable to ensure the requirements of
sound educational policy at national level and the desirable standard-
isation of qualifications asa pre-requisise for internal mobility.

(f) Status of techniclans and their careers

16, Study of the information available led to the conclusion that in
both countries there exist at present two types of technicians, namely:

(1) those classified as technicians by virtue of their education-
al qualifications;

_

(i1) those who because of their long experience and aptitude per-
form duties of techniclans, regardless of their formal quali-
fications.

The latter category however was in both cases created to meet the
urgent requirements of rapid industrial expansion with which the
provision of educational facilities could not keep pace; this category
is gradually fading out in both countries.

17. Discussion of the organisation and functions of technicians' pro-
fessional associations led to the conclusion that the establishment of
such associations should be encouraged as they greatly contribute to

the soclal rescognition of the professional status of this category of
skilied personnel, The successful example of Denmark should encourage
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other countrles to proceed in the same direction.

18, Discussion on the esarnings of technicians in industry revealed
that these largely depend on the personal ability of the individual
and in some cases are higher than those of the professional engineers.

19, The limited possibillties existing in the two countries for
promotion from skilled worker to Junior Technician to Senior Techni-
cian were shown to be a feature of the present situation. However, in
Denmark,it appears that Teknikum Engineers have many more opportunities
as compared to their Canadian counterparts (technologists), to under-
take managerial or technical Jobs, normally requiring an engineering
degree in industry.

20. It is recommended that promotion from one skilled category to
another through further studies be encouraged and facilitated through
inter-relating the structure and content of the training programmes.,
However, it should always be kept in mind that training for each
skilled category is an entity in itself and cannot be regarded as
part of another; consequently, unnecessary distortion of training
programmes for the sake of continuity and transferability should
definitely be avoided.

(b) Avallability of statistical data

2l. It became clear that in both countries availability of statistic-
al data enabling the planning and implementation of technician train-
ing programmes is inadequate nr does not exist at all. It was decided
that efforts should be made to secure such data mainly based on the
real needs of industry and not on the avallable capacity of the edu-
catlonal establishments. It was made clear however that one of the
main difficulties in estimating the needs of industry in skilled man-
power was the hesitation of industry itself to make an; firm state-
ment as regards future needs; it was further pointed out that Research
and Development Services are usually more reliable sources for such
information.
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