
Polytechnical Education: Issues and Trends1 

Educational Objectives and Functions 

Educators throughout the world have accepted the idea that a general 
education is a basic human right. This concept was expressed in the Inter-
national Declaration of Human Rights, paragraph 26, and since then it has 
assumed a more precise form in the projects of the United Nations System. 
Thus, it has gradually been accepted everywhere. 

Although there are still considerable differences between countries and 
regions concerning the degree to which the right to general education has 
been implemented, it is obvious that, because of its significance, this aim is 
encouraged everywhere, despite different social systems and often 
inadequate resources. In this connection, the conclusions of recent 
meetings have stressed the great importance of a modern general education 
for the development of society and for the solution of social, economic, 
scientific, technological and cultural problems on a national, regional and 
international scale.2 

Constant progress in all spheres of life continues to place new and 
increasingly complicated demands on the education of man. 

The distinguishing feature of modern general education, based on the most 
recent educational principles, is the fact that it includes in the curriculum 
— besides the humanities, fine arts and languages — the content of the 
sciences, technology, production and the economy. Polytechnical 
education is that field of general education oriented to the acquisition of 
fundamental facts about the technical, technological and organizational 
aspects of work. Such an education should provide insights into the world 
of work and should thereby contribute to the students' ability to perform 
technical activities. 
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Polytechnical education is conducted in conjunction with mathematical 
and scientific education. It includes an explanation of the demands made 
by society on science, technology and production, as well as the reciprocal 
effect they have on society. 

In this way, polytechnical education has become an integral part of general 
education because nowadays progress in science and technology 
penetrates all spheres of human life and affects the creative thinking of 
man, rather than affecting just direct productive activity. 

More and more, mankind is expected to acquire scientific knowledge 
and to develop new techniques in the constant search to improve living 
conditions and to develop society in a peaceful way. 

Man must be ready to assume many new functions as a result of the 
application of new technologies, the fast pace of innovation in production, 
the intensification of economic activity, and the creation or growth of 
national economic structures in developing countries. 

What is particularly called into question is man's ability to adapt rapidly to 
new situations and to apply knowledge and skills under changing 
conditions, and his readiness to acquire new knowledge and skills through 
his own efforts. Research has shown that polytechnical education (also 
called work education in several countries) can make a considerable 
contribution to meeting these requirements during compulsory education, 
particularly when co-ordinated with other fields of education. Such 
education, on which vocational training or other forms of special training 
and education are based, makes a significant contribution to students' 
understanding of modern production methods and, subsequently, to 
introducing innovations in the field of production. It therefore provides a 
very useful way of bringing about a close connection between school and 
life, between teaching and practical work — an essential feature of 
polytechnical education. 

Bearing in mind the fact that the methodology and the actual level of 
polytechnical education depend upon the particular needs of each society, 
and are determined by the level of development achieved by the economy, 
the following functions can be derived for this type of education. 

1 Polytechnical education is part of general compulsory education. 
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Thus, it shall introduce the student to the basic theories underlying 
such spheres of life as technology and engineering, as well as to their 
various applications, and to the production processes in the principal 
industries occupying the most manpower in the national economy. 
Apart from these theoretical principles, polytechnical education 
should also impart knowledge and skills to young people enabling 
them to apply and master science and technology in the field of 
productive work. 

2 A further function of polytechnical education is to guarantee a close 
connection between school and productive work. Most of the 
nations that have developed a system of polytechnical education 
understand productive work as both industrial apprenticeship in 
enterprises and educationally-oriented work undertaken by the 
pupils in school. This linkage is aimed at imparting knowledge about 
work, providing special skills training, developing attitudes to work 
and illustrating the main trends of scientific and technological 
advances, as well as their practical effects on the economy. 

3 The third function of polytechnical education consists in providing 
children and young people with vocational training for their future 
jobs. This includes an introduction to the main trades and the typical 
qualifications for practising them (with an emphasis on those jobs 
that are of special importance, e.g., for the development of society in 
developing countries), as well as arousing an interest in particular 
occupations. Polytechnical education should not only direct 
manpower to modern occupations, but should also preserve 
traditional trades, crafts and national cultures. 

4 Particularly in developing countries, polytechnical education can 
also have an economic function. The pupils' productive activities 
can make an enormous contribution to the material and financial 
resources available for basic education. For instance, profits can be 
earned from the produce of school workshops and arable land 
attached to schools (as in India, Guinea, Zimbabwe). 

Content of Polytechnical Education 

On the basis of these four functions, it would be useful to decide what 
content is appropriate to achieve the aims of this type of education. 

The selection of subject matter will be conditioned first of all by the specific 
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needs of a particular society. However, it is not only the present demands 
but also those of the near future that should be taken into consideration. In 
such circumstances,opinions may vary on what subjects should be 
included in polytechnical education. This is all the more true since in 
several countries (in both the western industrial states and the developing 
countries) polytechnical education has only recently become significant 
and consequently there is, as yet, no proper mechanism for selecting and 
arranging the relevant educational content. 

As already mentioned, the subject matter of polytechnical education 
includes technology, encompassing its scientific principles, its purpose of 
satisfying mankind's needs, its production processes, and the actual work 
aspect, all of which affect the way technology is applied and may or may 
not provoke the search for new solutions. Therefore, the content of 
polytechnical education concerns those relationships within a society that 
present a challenge to the human being as producer and user of science and 
technology. From this, the following content areas can be derived. 

1 The fundamental laws of science 

These are necessary for understanding production processes and may give 
some clues for areas where future developments are likely to take place. 
There is a general trend to base the technical sciences on those aspects that 
give a deeper insight into the connections between technology and 
production. Above all, basic knowledge of the following subjects is 
necessary: the science of materials; industrial technology; engineering; 
electrotechnology/electronics; control engineering; and agro-technology. 
These subject areas are generally arranged in curricula made up of special 
subjects and courses, or as elements within classical scientific subjects, 
according to the age and the development stage of the pupils. At the same 
time, in many countries these technological courses are related to specific 
sectors of the national economy or to the industries of a particular region 
(e.g., metallurgy, machine construction, agriculture, chemical industry, 
building industry, energy and service industries). However, the selection 
and organization of content gives rise to a problem; given the rapid 
development of science and technology, to what extent should new trends 
and new knowledge be included in general education and how much can 
one afford to neglect traditional knowledge? 
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For instance, a most pressing question is that of the integration of 
computer technology and programming into the subject matter of 
polytechnical education. It can be said at present that, within the scope of 
polytechnical education, an elementary understanding of both computer 
hardware and software is essential. This means an adequate awareness of 
logic and procedures, as well as training in basic skills and an understand-
ing of technical applications. This does not mean, however, that the 
traditional polytechnical content such as knowledge of techniques, tools 
and machines, or a basic understanding of the cultivation of arable land, 
should be neglected, but rather that advanced technologies should be 
integrated into the curriculum. 

Developing countries that are introducing polytechnical education (e.g., 
Angola, Democratic Yemen, Ethiopia, India, the Lao People's 
Democratic Republic, Zimbabwe) emphasize the acquisition of abilities 
and skills in craftmanship. Wood- and metalworking, bricklaying, 
cultivation and livestock breeding, automotive engineering and 
electrotechnology are frequently the principal contents of polytechnical 
courses. The main aim is to overcome the negative attitude towards 
manual and productive work (compared with the high esteem of 
intellectual work) that is often a legacy of a country's colonial past. The 
successful introduction, through polytechnical education, of the know-
how and technologies of highly developed industrial countries, in parallel 
with the preservation and fostering of national cultures and traditions, 
should meet the needs of the developing countries. 

2 Scientific and technological approaches 

These would include technological experiments; designing and construct 
ing machines and apparatus; making, reading and evaluating technical 
drawings; and planning, performing and assessing productive work 
(including the manipulation of tools, the operation and supervision of 
machines, and measures for increasing the efficiency of labour). 

3 Social standards and values 

Polytechnical education should also be concerned with the behaviour of 
man during work, in particular: (a) tasks, rights and duties of employees in 
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a firm; (b) demands made on workers resulting from progress in science 
and technology, as well as the effects of advanced technologies on people's 
work and their way of life; (c) the need for good working conditions and 
safety at work. 

The Organization of Polytechnical Education 

Polytechnical education as a principle contained in all subjects 

In several countries where experience goes back for some years (e.g., 
Czechoslovakia, German Democratic Republic, Hungary, USSR), 
polytechnical education is understood not only as teaching the content of 
specialist subjects, but as a principle affecting all educational subjects. In 
these countries, this principle holds true for all types of school and every 
stage of education. In practice, it means the combination of intellectual 
education at school with the various abilities and skills that pupils acquire 
during socially useful productive work in industrial plants, agricultural 
and building enterprises, and service industries. Thus, it supports the 
maintenance of links between school and real life, between academic 
instruction and productive work. 

Polytechnical education as an independent subject 

Polytechnical subjects — including socially useful productive work — 
cover technology, production processes and knowledge of the economy. 
The names given to the individual subjects differ greatly between 
countries. However, there are obvious similarities of approach in the 
content and aims set for the different age groups. 

In the lower grades, polytechnical subjects include, for example, handi-
crafts, school gardening and needlework. There is often a direct 
connection between teaching and practical activities, and these subjects 
may also contain elements of art and local studies. Their purpose is to 
develop initial manual abilities and skills, through the process of designing 
and making simple products, to stimulate the pupils' aesthetic sense and to 
impart basic knowledge about raw materials (characteristics, occurrence, 
uses). 
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At the intermediate stage, polytechnical education concentrates on 
woodwork and metalwork. The pupils learn how to make simple 
technical drawings and, with their aid, to produce handicrafts. This 
involves the use of tools, technical procedures and simple machines. The 
pupils are introduced to the main principles of production, including the 
workers' rights, and organizing oneself and the production process. 
During their lessons, school children can make useful objects, such as 
teaching aids for their schools, tools and equipment for their school work-
shops or the school garden, or even products which serve the country's 
economy. (This is the case in, for example, Democratic Yemen, German 
Democratic Republic, Hungary, Mongolia, Poland, etc.) 

Moreover, in some countries there is a second variant of polytechnical 
education that depends on the structure of the national economy or on the 
local situation. Under this system, knowledge about basic agricultural 
production methods is imparted to the pupils, who do their practical work 
on farms (either cultivation or animal husbandry) as well as in repair or 
maintenance services shops for agricultural machinery (Cuba, Democratic 
Yemen, Hungary, Mongolia). 

In no case are there fixed rules for the distribution of time between class-
room teaching and practical work. 

The organization of socially useful and productive work 

In the introduction of the principle of polytechnical education and the 
preparation of young people for work, socially useful and productive 
work takes a central place. There are, however, considerable differences 
between countries in how this is carried out. It has always been useful to 
concentrate them in the neighbourhood of the school, taking into account 
the local environment as well as the level of development and trends in 
industrial and agricultural production and trade. 

Sometimes, several different forms of organization are employed in the 
same country. The following are the most popular: 
1 work in school workshops (German Democratic Republic, 

Mongolia, Poland, Zimbabwe); 
2 work in school gardens and on arable land belonging to the school 

for training and experimental purposes (Cuba, Democratic Yemen, 

55 



Guinea, Mongolia, United Republic of Tanzania, USSR); 
3 work in the polytechnical centres of agricultural machinery 

manufacturers, etc. (Democratic Yemen, German Democratic 
Republic, Mongolia); 

4 socially useful work in the school and its neighbourhood (Mongolia, 
USSR). 

These types of polytechnical education are usually reserved for the 
younger pupils or for those in intermediate classes, since it is still possible 
to link theoretical instruction and productive work. In developing 
countries, since there are no special opportunities to employ older pupils in 
industrial firms, on farms or in workshops, these types of organization are 
valid for all age groups. 

For pupils of the upper grades, the main forms of socially useful work are 
the following: 
1 regular work throughout the academic year in industrial plants, on 

farms, on building sites and in the service industries (German 
Democratic Republic); 

2 work in industrial and agricultural enterprises, over a longer period 
of time, in the form of practical courses (Denmark, France, 
Mongolia). 

At this level, the pupils will apply the knowledge acquired at school to 
solve practical and production-related problems. The integration of pupils 
into the production process in factories is also intended to give them 
various social experiences in conjunction with work experiences. Some 
countries with many years' experience have shown that good results can be 
achieved when the pupils' work is planned on the basis of programmes that 
specify the objective of the education and training, the pupils' assignments 
and the,actual work to be done by the pupils. Moreover, it seems to be a 
positive step when enterprises are bound by law to provide satisfactory 
working and living conditions for the pupils (guaranteed place of work and 
presence of qualified supervisors), and are also responsible for the actual 
construction and equipment of polytechnical centres (German 
Democratic Republic, USSR). 
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Extracurricular courses and technical hobby clubs 

In order to meet the educational requirements of the future through an 
appropriate form of polytechnical education, optional courses and hobby 
clubs play an important role. Specific scientific and technical courses and 
clubs will guarantee that the teaching of scientific and polytechnical 
subjects can be followed up by an opportunity to apply the latest findings 
of scientific and technological progress in practice. Taking into account 
the individual interests and aptitudes of the pupils, it is possible to diversify 
the content of general education by means of these courses and clubs. 

Learning and Working Methods in Polytechnical Education 

As in every subject, polytechnical education employs systematically 
organized lessons to make sure that the teaching/learning process takes 
place in optimal conditions. This means that technical activities are chosen 
that encourage and promote the pupils' ability to learn about 
technological matters. Such technical activities are, for example, learning 
about the possibilities and limits of tools and machines through practical 
work, and carrying out model projects and experiments. 

The main purpose of these experiments is to enable pupils to learn the 
process of solving problems, i.e. to introduce them to methods for 
obtaining the know-how to solve technological problems. Starting at the 
primary stage (e.g., in handicrafts), pupils are introduced step by step to 
the individual stages of experimental work, such as: 

1 observing, analysing and recognizing technological problems; 
2 formulating hypotheses; 
3 purposeful conduct of experiments under different conditions; 
4 evaluating the results by comparing them with the hypothesis and the 

expected technological outcome; 
5 drawing conclusions from the experiment. 

These activities are conducted in special laboratories installed in different 
schools and equipped with appropriate technical equipment. 

In the middle and upper grades, polytechnical education is organized in 
such a way that the development of intellectual and practical abilities is 
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concentrated on enabling the pupils to carry out creative technical work. 
Besides solving problems, such activity requires the integration of different 
experiments in order to find new solutions that were previously unknown 
to the students. 

The importance of productive work 

While carrying out socially useful and productive work, pupils are learning 
through the actual process of working. Consequently the activities to be 
performed by the pupils must be determined with regard to the general 
aims of polytechnical education and the specific aims of productive work. 
Moreover, the level of development of the pupils as well as the technologi-
cal, economic and social circumstances of the enterprises (if pupils do their 
productive work there) have to be considered when the training process is 
being planned. 

If these requirements are satsifactory, the pupils will be able to apply in 
practice the knowledge that they have gained either during their 
productive work in factories, school workshops and polytechnical centres 
or during their extracurricular activities. They can also consolidate their 
knowledge and skills and link them to their new experiences. In addition, 
productive work develops positive attitudes towards work and towards 
working people. 

The use of teaching aids and working methods 

The provision of adequate opportunities for pupils to learn while working 
will encourage them to tackle technology in a creative way. Teaching 
should motivate the pupils when they are involved with technical subjects. 

In order to give the pupils opportunities to become involved in technologi-
cal work and to increase the percentage of independent work they can 
perform during polytechnical education, the most suitable learning 
methods are those that involve school children in the use of typical objects 
(e.g., tools, measuring instruments, etc.) and that will encourage them to 
tackle technical objects — their structures and functions, as well as the 
scientific principles that make them work. 
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Students, for instance, could construct experimental apparatus as a model 
during the lessons. Thus: (a) theoretical knowledge can be consolidated; 
(b) the acquired theoretical knowledge can be extended and learned by 
application; (c) new technical ideas can be tested in practice. 

It is quite usual for real industrial equipment or everyday life experiences 
to be used in polytechnical education. They link the pupils with their 
evironment and are an additional stimulus for them to become involved 
with technical subjects. 

Qualifications of the Teaching Staff 

Wherever polytechnical education has been introduced, its success has 
depended largely on the training of the educational staff. Countries with a 
long-standing programme of polytechnical education were the first to lay 
stress on the training of specialist teachers (e.g., Czechoslovakia, German 
Democratic Republic, USSR). Their methods, together with those of some 
other countries such as Finland, France and some developing countries, 
should be more widely known. The following are the principal features. 

1 The realization of polytechnical education as a branch of general 
education requires specialist teachers for all age groups. However, 
specific training of all teachers, particularly those of the natural 
sciences, is also necessary. 

2 Teachers in the lower grades should also be prepared to give lessons 
and practical classes in subjects like school gardening, needlework 
and handicrafts. Further to basic knowledge of educational 
disciplines, the content of the training programme is oriented to 
those technical topics that are included in school syllabuses. It is very 
important that the teachers are able to initiate the younger pupils 
into technology, to develop technical skills using simple tools and to 
arouse their interest in technology. 

3 The training of teachers for the upper grades should be based on an 
introduction to the mathematical and scientific theories of 
technology. Recent experiences have shown that in view of the 
constant evolution of science and technology, a sound basic training 
is very important. On the one hand, it facilitates a basic understand-
ing of technology; on the other, it helps to give an overall picture of 
the steadily growing number of technical breakthroughs and to place 
them among general trends. This enables the teachers to delve more 

59 



deeply into technological sciences that are related to the subject 
matter of polytechnical education, such as industrial processes, 
engineering, electrical engineering, control engineering, industrial 
management and agro-technology. 

4 Through special training in teaching methods employed for 
polytechnical education, future teachers are shown how to impart 
their specialist knowledge about technology and economy to their 
pupils in the most effective way, and to employ suitable teaching and 
learning methods, as well as teaching aids appropriate for the age of 
the pupils. 

5 Trainee teachers should be given the opportunity to link theoretical 
instruction and practical work in laboratories, factories or school 
workshops. 

6 The rapid development of the subject matter and the parallel 
modernization of educational content require that constant in-
service training should be available to educational personnel, in 
order: 

(a) to enhance the qualifications of the specialist teachers in a 
narrow sense, in particular by the acquisition of new scientific 
and technological knowledge and its economic and social 
side-effects; 

(b) to impart the capacity to teach new subject fields, as well as 
skills, with new teaching aids, including computer technology; 

(c) to maintain the close connection between lessons and 
productive work so as not to lose touch with the evolving 
content of work. 

7 In many countries, pupils are taught during productive work not 
only by their subject teachers, but also by skilled workers and 
managers, especially where an enterprise has been involved in the 
provision of suitable social, economic and working conditions, 
and where the pupils may be directly involved in industrial plants, 
service industries, workshops or farms. These supervisors have also 
received complete vocational training and should be experienced 
workers. By taking extra courses in education, they are able to 
instruct and advise the pupils during productive work, to co-operate 
with school teachers and to develop the pupils' skills and behaviour 
when applying theoretical knowledge. 
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Possible future trends 

Because rapid developments in the subject matter of polytechnical 
education are placing more requirements on modern education systems, 
the following trends can be derived. 

1 There is need for a basic understanding of advanced technologies, 
their applications, and their economic and social significance. 
Adequate steps should be taken to ensure that specialist teachers are 
suitably trained in the use of appropriate teaching methods and 
modern teaching aids. 

2 New working methods, resulting from progress in science and tech-
nology, should be regularly included in pupils' productive work 
activities. 

3 Subjects should be linked, with a growing co-ordination between 
polytechnical education and vocational training. (Note that 
polytechnical education should not be considered as a compensation 
for vocational training). 

4 In developing countries, polytechnical education should be used to 
achieve national aims and the objectives of the education system, 
while preserving traditions. In these countries, young people should 
gradually obtain an elementary understanding of modern science 
and technology. 

5 The content and work aspects of polytechnical education should be 
gradually differentiated so as to satisfy local, national, regional and 
international requirements. 

6 The extracurricular side of polytechnical education,such as work in 
factories, laboratories, school clubs and hobby clubs, should not be 
neglected. 

Notes 

1 Slightly edited version of Rudolf Pfeifer and Henrik Wald 'Polytechnical 
Education: Issues and Trends.' Information File No. 8, 1987. 

2 Reference is made particularly to the 22nd and 23rd sessions of the General 
Conference of Unesco, and the 38th and 39th sessions of the International 
Conference on Education. 
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