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DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org
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TRAINING OF SNGYNS¥RG AND KX’ INIFRING AHCHNICLANS

Osmo ¥oilanen

1« Trained Mangggmant

Thera arus various levels of managemert depending on the size of
the company. Since it is nut possible and not even practical to
establish an institute for each level of maragement Finland has,
a6 3 rasult of hietorical davelopment, the following three-level
for management:

-~ taechnical school
- technical college
- technical university

1.1. Taghnicel_Schaool
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In Finland the technical school consists of a 3-year course,
Its purposae is Lo train enginesring techniclans, who act as the
actual foreman in industry. In addition tney work in various
types of planning. Thae entrance requirement to 4 techricel
school is 9 years of comprehensfve school., In addition to that
the applicants need two years of practical working experience.
Seven months of industrial training is required of applicants
who have completed two years of vocational school. In addition
to this preliminary training, students work i{n the susmer for three
months, which is compulsory, but most students work during

both summers between their studies, i.e., the total of 8
months before graduastion. Bacauss of the great (appr.
4-fold) number of applicants tha students are chosen in special
entrencs esxaminations.

Instruction is given according to the attached teaching sche-
dule {(appendix 1], Instruction is more theoretical than

in vocational school ar practical working experience before tech-
nical school gives the foreman hisg actual skill in his trads.




A technical school stresses no longer solely how the work
is done but more why it io dunc in Lhig particular way. The
Fopremor he< Lo hnow mors ahoub tho principle {(thoory? of work

then the worker., This is nucessary for two reasan:

Only a person who also knows the work in theory is able to

correct faulty performances and disturbances. If the work has not
been axplained and fundamentals have not been made olear and

analyzed, the person does not cee the reason for the defect. In
that case he will try it in another way, and if he does not
succeed, he will try still another atc, until the defect is

found. This, of course, gives & major part of original information,
but conveying this information ina completely analyzed form is
the type of theory which has to be taught to a person supervising
the work. This information helps him to encounter new gsituations

without continuously experimenting ©T, i{f necessary, he can
plan it courrectly.

Secondly, knowing the theory is necessary for the development of
evarything new. Otherwise, developmant of new working methods

or products would be hopelessly slow. In many cases,this develop-
ment requires even more thorough infcrmation than is given at a
technical school. Therefore we have several levels of tcaining,

Tecunical education is necessary for the development of industry.
It helps to convey information further and it gives the foreman
a broader view of his work,
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In Finland technical cullege lasts 4 years. The entrance re-
quirement is high school (9 years of basic aducation) and 16
months of training. Three months of industrial training is
required of applicants who have compluted two ymars of vocational
schoole. Summer training is not compulsory, but moat studehts
wark for 9 - 12 months during the three summers before
graduation. During the last summer of their educetion they work
on the so called enginecring thesis. In the near future
technical collegns will be changed so that they are based on
matriculation examination (12 years of basic educatisn), and

they will be engincering universities.




Technical college trains middle-echelon managers for industrys
superintendent engineers, department maragers, technical managers
or managing directlions for medium-sizad companies. It also edu-
cates people forexacting designing ang planning jobs, various
types of research work and commercial enginesring tasks.

Instruction is given according to the attached teaching

schedule (appendix 2). The content of the instruction is even
more theoreticel then in tha technical achool. Particularly,
the purpose is to give the students a more thorough mathematic-
scisntific basis. Language instruction is also important, and
only lack of time prevents the colleges from giving the mastery
of languasges which enginasers would nsed.

In the instruction of technical subjects the aim is, besides
teaching ordinary technology, to pay attention to technological
research and development. The students_are given research
projects in addition to actual practical training Every prospec-
tive enginser preperes a so called engineering thesis, which
tends to be a ressarch project limited to a certain field.

Instruction about automasion . of industry aims at giving in-
centives to development of industry. Particularly pneumatics is
thoroughly studied. Also s basic course in astomatic date
proceseing is included in the programms.Besides, in all subjects
attention is peid to the trend of future industrial dJdevelopment
and ite forecasting.

An important Jjob of an engineer, beside the daily routins jobs,
is to‘dwc‘IOp industry. If he does not have sufficient time
for that, he has planned his work vréuly or the mansgement of
tha company has given him too many routine jobs. Industrial de-
velopmant all over tha world is now so rapid and strong that
keeping up with it requires constant watching and studying. Be-
sides, one can never receive small details of development and
special adaptations ready-made) one has to do them himself.

Therefore ona of the prerequisites of industrial development is
well organized anginesring training.
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Highest instruction in woodworking technology is given at the

Helsinki University of Technology at Otaniemi. Gradustes from

technical college can enter university with examption from

tha matriculation examination if they ars recommended by their
college.

2. Untrained Menagemant

During earlier decades there wera many forcmen in joinery indus-
try who moved on to management Jobs after having been well trai-
ned in thaeir own field. Their number has decrsased considsrably
sfter World War II. The reason has been, above ell, ths fact that
comparsd with trainad management their ahilities to develop any-
thing new have bess insuffient. This is a result of insufficient
theoretical knowledge and the narrow viewpoint resulting from it.

2.1, Coyrses_in_Management

---------------

Often industry needs, however, such lower menagemant which often
participates in actual work,but for which it is not necessary
to use people with long training. Their work is routine-like
and closely connected with immediate performance. They ars not
expected to think in a manner which develops production, and
they do not generally have much time for it. Industry usually
trains this kind of management in short courses. They consist
variably of either tachnical subjects or management subjscts
or both. Our institute does not give this kind of instruction
but there have besn plans to devaelop also this type of
activities.
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Teble 1 Appendix

TECHNICAL SCHOOL
Branch of Joinery industry

Weskly hours

Year
11 111

Subjects of study

| L

Methematice | | 10 4
Physics

Chemistry

Finnieh

Foreign lenguages

Technical drawing

Structurs and properties of wooed
Rechanics and etrength of meteriale
Metal technology 2
Electricity

Industrisl buildings

Joinery industry 4
Adhesives and adhesion

Drying techniques

Plent lay-out

Technology of wood

Forest sconomy .
Product planning Y R
Work supsrvision and law o
Industrisl economy , S 2 4
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Tuble 2 Appendir 2

TECHNICAL COLLEGE
8ranch of Woodworking Industry

Weekly haurs

Year
Subjects of study 1 11 11X 1lv

Mathematics 10 6

Physics 4 4
Chemistry W

Finnish 4

Swedish 3
Foreign languages 3 3
Technical drawing 4
Structure and properties of wood b4
Mechanics and strength of materials
Tharmodynamics

Motal technology 3
Electricity ‘

Industrial buildings p 4
Joinery industry 2 -
Sawmill end plywood industry ,
Adhesives and adhesion 2
Orying technique of wood

Product planning 2
Industrial automation 2 -]
Plant lay-aut F 4
Forest sconomy 3

NN BN

w

NN

Transport techniquse | 3
Management 3

Industrial aconomy 2 3
Book-keeping and cost calculation 2 1
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