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1. What measures can be taken to create a useful starting point?

1.1 Introduction

PRELIMINARY REMARKS

1.1.1 The trainee or apprentice is at the centre of all vocational training measures. All educational efforts, all
educational measures and all the actions taken by those responsible for the training centre must have the
objective of understanding the individual structure of every student and of allowing his strengths and the
possibilities within him to develop freely. This is also done in the service of the economy, the state and
society.

In order to be able to achieve this high aim, at least in part, various conditions must be fulfilled:

1. Schools and industry must ensure that the trainee attends the correct school and is given
the correct course of training, in accordance with his individual disposition. This is achieved
by guidance and aptitude tests.

2. Social barriers on the route to developing individual gifted persons must be broken down
as far as possible by government bodies.

3. Last but not least, the future requirements of society for a workforce with specific training
must also be considered; it is important to coordinate the demands raised by developments in
society as a whole with the wishes and expectations of the individual. Promotion and
selection are two, equally important, mutually interactive principles. Highly technical societies
cannot do without the elite element embodied in the principles of achievement, nor can they
neglect education of the masses.

International comparisons are important instruments in the educational policy of all civilized countries. They
allow mutual stimulation, particularly as important questions regarding the further development of systems of
education are being raised in practically every country, despite differences in the point of departure, at the
same time as technical developments are going on world−wide. The glimpse beyond one's boundaries is thus
useful and necessary.

The Federal Republic of Germany has promoted international comparative studies for a considerable time,
and supports their effectiveness by issuing invitations to experts from many partner countries.

Far in excess of 50,000 specialists and executives have so far been invited within the scope of study
programmes to share their experience and to undergo training and advanced training. In doing so, the Federal
Republic of Germany is strictly guided by the needs and wishes of the countries of origin of those invited.

Our seminar is a small excerpt from the wide variety of programmes held in the service of international
cooperation and development.

Irrespective of prevailing national systems of education, the field of further vocational training in particular
frequently displays unexpected parallels in the conditions, problems and requirements exhibited by individual
training centres. The least suited for comparison is perhaps the student himself, because he is shaped by
sometimes very different cultural and educational influences.

Similarly, teachers are subject to contrary influences although there is surely a consensus of agreement
throughout the world that their effectiveness can be measured in terms of their technical and pedagogic
qualities; the same importance is attached to technical and educational content throughout the world.

The situation is similar when we consider buildings and equipment. Certainly, different climates require
different forms of construction, whereas the mechanical equipment, the tools required and the materials
stored in, for example, a metal−work training workshop, may be identical in every corner of the world.

Absolute unison no doubt prevails in the administration and organization of a technical training centre, if we
disregard insignificant local appearances.

FUNDAMENTALS OF PLANNING
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Planning timetables and the allocation of rooms forms an essential foundation for the entire organization of
every technical school from the North to the South pole.

A proposal of how to undertake such planning will be made step by step below.

Every person with responsibility in a training centre should be capable of checking and controlling the
organizational sequence of training.

One essential foundation for functioning without a hitch is proper planning with respect to timetables and the
allocation of rooms. Every planner must first familiarize himself with the fundamental target data.

Realization of what is to form the foundation for planning must stem from practical experience.

It must not be forgotten that a country's industrial development is closely linked with vocational education, and
that considerations of individual starting conditions or qualitative and quantitative needs analyses on the spot
are decisive for choosing one or several areas of specialization.

Once the special areas in which training is to be given have been clarified, the next step is to draw up a time
schedule with training capacity.

Room requirements can now be determined.

The final stage is the schedule of classes, which completes the planning documents.

This ultimately allows rooms to be allocated and a timetable to be drawn up.

This can best be made clear by way of a model example.

1.1.2 Areas of specialization

AREAS OF SPECIALIZATION

According to the German Vocational Training Act, the concept of "vocational education" combines three main
sub−areas:

1. The object of initial training shall be to provide, through a systematic training programme, a
broadly conceived basic preparation for an occupation and the necessary technical abilities
and knowledge to engage in a skilled form of occupational activity. It must be organized as
clearly as possible, and must be accommodated within an appropriate framework with respect
to syllabus and timetable.

2. Further training shall be designed to enable a trainee to maintain or extend his vocational
knowledge and abilities, adapt himself to technical development or obtain promotion in his
chosen occupation. It is thus conditional on technical knowledge and skills gained in a course
of training previously completed: e.g. training as a skilled worker followed by further training
as a technician or advanced training as a master craftsman.

Initial vocational training in particular, but in industrially emergent countries more particularly further vocational
training and vocational retraining form the prerequisites for further technical development in the economies of
these countries; in the past three decades, therefore, new initial and further vocational training establishments
have been set up throughout the world, those already in existence expanded and enlarged, and governments
have also promoted the running of such institutions by appropriate measures.

Growing industrialization has led to a continual increase in the importance of vocational education in general,
because it has gone hand−in−hand with an increasing need for an appropriately trained workforce in newly
created industries.

Systems of vocational education have in the meantime attained a certain level in all countries, attempting to
satisfy regional demands.
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In many or most cases, the development of vocational education is supported and promoted by the highly
developed countries.

An extremely large part of industrial installations consists of machine tools, mechanical conveyor equipment,
supply facilities, machinery and equipment for building and civil engineering, and motor or power engines.

The profitability of firms and companies is dependent on such equipment remaining in perfect working order.

There is still a general basic lack at present in the sector of trained personnel capable of maintaining and
keeping such industrial equipment in good working order.

These are the maintenance and repair fitters trained for various sectors of industry.

1.1.3 Time schedule and student numbers

PRECONDITIONS FOR TRAINING

In the context of the considerations made above, an outline will be given below of the preconditions for
training in this specific area, and these conditions clarified with the aid of a model example.

A very urgent need for repair and maintenance staff arises not only in highly industrialized countries, but
precisely in the case of newly industrializing countries, where vocational education is also in its infancy, where
a reservoir of personnel with general skills must first be created, and where customer service cannot be
organized by the firms supplying the equipment. Dependence on foreign experts and fitters is uneconomical in
the long run, and there is no doubt considerable interest everywhere in becoming largely independent of
outside assistance by employing the local workforce. The current situation in Saudi Arabia is admittedly a
special case in many ways; it is nevertheless extremely typical and informative.

MAINTENANCE AND REPAIR SECTORS

An industrial complex requires trained repair and maintenance experts for, e.g.:

− process engineering;
− heavy machinery and diesel engines;
− production machines and plant equipment;
− electrical installations;
− power equipment and systems;
− electronic installations.

The know−how and ability required by such maintenance and repair experts presupposes a system of training
characterized by specific

− prior knowledge;
− duration;
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− subject matter.

General experience provides us with the following significant data:

− a training group should contain a maximum of 30 participants within the framework of
theoretical training, and a maximum of 15 participants within the framework of practical
technical training;

− periods of training completed in industrial countries, incorporated into the system of general
schooling;

− climatic conditions, above all during periods without training (for example, holidays,...).

These facts from general experience are largely based on conditions in the Federal Republic of Germany. It
nevertheless proves possible to transfer them to the overall field of vocational education throughout the world
without any great difficulty. Special features specific to particular countries may make minimal changes
necessary in one case or another, but this does not affect the overall concept.

MODEL EXAMPLE

Our model example produced the following data:

− a duration of training lasting a total of three years, broken down into a basic stage and two
advanced, technical stages, each individual stage being subdivided into two semesters;

− a change of stages annually;

− a total of 44 weeks per year, each with 40 hours per week, gives 1,760 training hours per
year;

− an annual intake of 30 new participants per special area ultimately results in a total of 450
participants, with 90 participants in each special area.

1.1.4 Room requirements

UTILIZATION CRITERIA

Our preliminary considerations have already clearly revealed that the building complex in a training centre is
one of four fundamental factors of training as a whole, and one which has a decisive influence on the quality
of training courses. This applies most particularly to a technical training centre, in which essential practical
elements have a significant role to play and the building must provide workshops and laboratories to teach
such practical elements.

Thus, for example, the planning of rooms and space in a vocational training centre must make a basic
distinction between room facilities for theoretical instruction (classrooms) and such for practical training and
exercises (workshops and laboratories).

The percentage of time spent on training in theoretical and practical classes largely governs the planning of
rooms and space. It also differs according to subject.

Nevertheless, it is also necessary to consider all sorts of auxiliary rooms required in a training complex.

Our example case produced the following data:

16 rooms, each of 20 m2

10 rooms, each of 25 m2

1 room of 60 m2

4 rooms, each of 80 m2
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18 rooms, each of 100 m2

5 rooms, each of 144 m2

1 room of 160 m2

22 rooms, each of 200 m2

1 room of 320 m2

Total room area 8,350 m2

This does not take account of:

− administration;
− sanitary facilities;
− recreation area;
− power supply.

1.1.5 Schedule of classes

SCHEDULE OF CLASSES, ALLOCATION OF ROOMS, TEACHING STAFF

The target contents and the goals of practical training determine the selection of the individual subjects to be
taught and their time weighting.

The distribution of subjects over individual stages of training and the time spent on these subjects must be
kept flexible, and depends on subgoals and on the concentration of teaching, taking account of basic
pedagogical and didactic principles.

There is a direct relationship between the schedule of classes, the allocation of rooms and teaching staff.

The central point is formed by the training group. In order to achieve the goal of training, each individual time
unit requires both a room and a teacher. This leads to the inseparable interweaving of times, rooms, and
persons when planning teaching.

MODEL EXAMPLE

On the basis of sound experience, the distribution in our model example is as follows:

General education
sector

Applications−oriented scientific
sector

Technological sector

Basic Stage

Theory 220 h 308 h 220 h

Practice 44 h 44 h 929 h

Advanced Stage I

Theory 176 h 440 h 220 h

Practice 88 h 176 h 660 h

Advanced Stage II

Theory 264 h 484 h 308 h

Practice 44 h 44 h 616 h

1.1.6 Meaning of basic terminology

EXPLANATION OF TERMS
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For the purposes of communication between instructor and participants in the seminar, it would appear
essential at this stage to define clearly the meaning of a number of special terms and expressions.

It may be left to the discretion of the person responsible for running the seminar to select certain concepts and
expressions from the following list, or indeed to supplement this list wherever necessary. This will depend on
how far these matters are familiar to participants.

Of course, such a section entitled "explanation of terms" cannot eradicate every difficulty with respect to the
denotation of such words and expressions; on the contrary, it is the duty of the person running the seminar to
check throughout its duration how far the special expressions used and the participants' understanding of their
meaning correspond.

I. Pedagogy, Methodology, Didactics

Matrix Arrangement of linguistic elements by features in a diagram consisting of rows and
columns

Know−how Experiencing by means of information, being conscious or aware of something

Insight First confrontation with a field of know−how

Overview Intellectual ability to see a thing/development/area in context

Knowledge,
experience

Total know−how in any one area

Familiarity Being experienced, knowing something closely

Ability Capacity to perform, acquired by learning and practising, skillful−ness

Capability Being able to perform something (talent, gift, know−how, ability,
"conscientiousness")

Skill Dexterity achieved by practice; skillfulness in performing certain tasks

Mastery Skill in handling something correctly; being informed, able

Recognition Perceiving clearly, seeing, discriminating, discerning something

Awareness Knowledge of a matter or a process

Appreciation Cognizance, realization, expertise

Understanding Grasping the sense of something, empathy

Evaluation Judging, observing, assessing some thing or some action

Openness Honesty, genuine nature

Inclination Preference for something

Interest Attention, notice, consideration, curiosity, commitment

Respect Estimation, esteem

Readiness Willingness

Decisiveness Vigour, energy

Media, teaching aids Resources for the purpose of information, teaching (paper, textbook, sound
carriers, film, television, educational equipment and materials, etc.)

Attitude System of views, opinions and convictions held by a person as a result of
experience

Information Particulars, news, enlightenment, advice, education by instruction

Number of teaching weeks in a calendar year
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Annual weeks, weeks
per year

Operation Act, activity, method verifiable scientifically according to certain rules

II. School Organization

Specialized vocational
school

Full−time vocational school in the form of a one− to three−year course of training

Vocational school School for the further education of young people and adults in full−time,
part−time or block teaching or courses

Block teaching Organization of teaching according to aspects going beyond one subject; periods
grouped together for training modules

Area of specialization Special branch within a subject area

Technical college,
specialized technical
school

Vocational training school at which attendance is voluntary; offers the opportunity
to attend continuing education and to acquire special qualifications (e.g. master's
examination) after concluding practical training in an occupation

The industrial/ technical
sector

Teaching of the theoretical contents and general subject matter relating to
vocational training in the crafts and industry

The domestic science
sector

Training courses and educational facilities for domestic science at vocational
schools

The agricultural sector Training courses and educational facilities for agriculture at vocational schools

Teaching staff All teachers at a school

Teaching materials Those aids to teaching used by a teacher in class

Curriculum Directives, giving proposals for/prescribing educational objectives, the selection
and allocation of subject matter to specific year−groups, and teaching methods

Learning/study materials Aids for the learner (textbooks, exercise books, appliances, etc.)

Practical technical
instruction

Demonstration, experimental and practical courses and classes in subjects taken
from practical training

Educational sector Grouping together of individual subjects on the basis of their close relationship to
each other

Schedule of subject
matter, syllabus

Schedule distributing the subject matter to be taught over one lesson, teaching
unit for a specific subject, or training course as part of the teacher's preparation

Timetable Distribution, sequence of lessons or classes

Schedule of classes,
wall chare

Means employed by principals to represent organization of the sequence of
training by lessons, rooms and staff

Part−time education Opposite of full−time education; in the dual system, in particular, refers to the split
into phases of in−firm and in−school training

Teaching unit 1. Time unit set for teaching a certain subject matter 2. Sequence of lessons
forming a sometimes interdisciplinary unit in terms of material, didactic theory
and methodology

Concentrated teaching Treatment of the same object/topic in various subjects at the same time, e.g.
from different standpoints

Teaching schedule Plan of teaching by the teacher

Full−time teaching System in which pupils/students are fully occupied by classes and homework. In
full−tine technical schools (e.g. specialized vocational schools) this means
theoretical and practical training at school
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III. Training

Instructor 1. Person who trains, teaches, instructs, educates others
2. Person who instructs trainees and apprentices

Completion of training Conclusion of a full course of training with or without a final examination or
certificate

Section of training Complete portion of A full course of training

Sector of training Sub−area of a full course of training which forms a whole in terms of subject
matter and methodology, e.g., theoretical teaching, practical technical
instruction, practical training

Trainee occupation Occupation for which ordered and uniform vocational training is stipulated by law
in training directives

Level of training Each section of training in the case of progressive training stages (e.g. basic
stage, advanced technical stage) or training courses (e.g. skilled worker,
technician, engineer)

Training group Group of students, completing a section of training together

Training capacity Quantitative (and qualitative) capability of a training establishment, above all in
terms of student numbers

Training module Section of training complete in itself, independent of other portions of training

Training curriculum, plan
of training

Directives giving proposals for prescribing the goals of training, the selection and
allocation of subject matter to specific year−groups, and training methods

Training system A framework for training, generally stipulated by law, determining materials,
technical and spatial training elements (e.g. dual system − technical college
system)

Body providing for
training, agency in
charge

Person, agency or institution bearing the overall responsibility for organization
and finance
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Training cycle Succession of sections of training

Trainee Person undergoing vocational training, further training or retraining (previously known as
apprentices, beginners, probationers)

Room allocation
schedule

Part of school organization (schedule of classes), planning the extent to which
schoolroom facilities employed for training are utilized

Occupational
description

Description of an occupation, its associated training opportunities and prospects,
together with the skills required beforehand and those acquired by way of the
occupation, e.g. within the scope of training directives (legal prescription of training in a
recognized trainee occupation)

Occupational
field

Collective term for occupations with the same foundations in terms of working technique
and materials (e.g. metalworking, building, etc.)

Occupational
group

Group of occupations with similar characteristic activity; unit of classification within
occupational system

Dual Forming a duality, corresponding each to the other; dual system of vocational training:
interactive execution of a course of training, shared between a school and a firm

Skilled worker,
craftsman

Employee having completed an apprenticeship in a government−recognized trainee
occupation

Further
education/
training

Supplementing, perfecting existing level of education/training

Training by
stages

Training of apprentices in which the period of training is divided up into a succession of
stages complete in themselves

Continuing
education/
training

Improving level of training, perfecting level of education beyond a certain level of training
already completed

IV. Miscellaneous

Chambers Representation of occupational groups in the form of a public−law institution: e.g.
Chambers of Crafts, Chambers of Industry and Commerce

Organization
resources

All aids to simplifying the planning of organization in a firm or a school, such as files,
wall charts, card index systems, computers, etc.

Planning factors All essential points contained in a plan or schedule

Room type Groups of rooms for similar purpose and with similar equipment
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Situational report An analytical report based on predetermined criteria as a basis for decisions and
planning

Maintenance Constant check that machines and installations are in good working order, and
correction of faults and defects as soon as these are detected − upkeep, care

1.2 Introductions and Objectives

GETTING TO KNOW EACH OTHER

The group of participants in this seminar will only meet for a relatively restricted period of working together.
Everyone is at first a complete stranger to his neighbour, and that means that he/she is "shut−in" in the truest
sense of the word.

However, as the seminar is not intended to be a lecture with a one−way flow of information, but rather a
genuine form of teamwork, it is essential to achieve a mutual opening−up of participants amongst themselves,
and in particular between participants and instructor. The success of the seminar is to a not inconsiderable
extent dependent on how far this opening−up is achieved. The more familiar and closer the partners are to
each other, the better the group atmosphere generally becomes, and the quicker the desired results are
produced in discourse.

In this special case, the difficulties are quite obvious and two circumstances in particular aggravate the
situation.

On the one hand, participants in this seminar stem from widely different regions of the globe with a wide
variety of basic ethnic, religious and cultural structures; on the other hand, there will inevitably be difficulties in
the field of language, which can lead to delays in the seminar's progress.

It is therefore all the more essential at the beginning of the seminar to create a common working basis as
quickly as possible.

In view of the extremely short period of time available for this purpose, personal presentations form a first,
decisive step. The problem should nevertheless be borne in mind for the entire duration of the seminar.

1.2.1 Personal presentation by instructor/teacher

It is one of the most important tasks of the instructor to develop a personal relationship with each participant in
the seminar. His role is in this context the most comprehensive and also the most significant, whereas
familiarity among participants is of much less importance.

For this reason, the instructor begins by introducing himself; this personal presentation should contain
everything of a material, technical and personal nature which is of interest to his listeners in the context of the
topic under consideration.

11



At the same time, in his personal presentation he provides participants in the seminar with an example of how
they can subsequently introduce themselves.

1.2.2 Personal presentation by participants

In order to assist participants in the seminar to overcome from the very outset as many as possible of the
difficulties mentioned, they will be given a guideline and a reference point in the form of a questionnaire, which
they can use to introduce themselves to the group, without having to depend on the example given by the
instructor.

On the basis of this "opening" introduction, the group is already able to gain an idea of special or particular
problems of the individual with respect to a common goal to be achieved.

1.2.3 Objectives

OBJECTIVES OF THE SEMINAR

One prime objective will be to unite different personal experience, knowledge and skills to form a useful basis
on which each participant can build. This basis is formed by a solid fundamental knowledge of how to use the
same concepts and a clear understanding of what they mean; it is further formed by the ability to assess how
far facts are complete, to convert these into planning factors, and to adapt them to real circumstances.

To put it in a nutshell, all efforts come together in the ability of each individual to plan the allocation of rooms
and timetables at a training centre independently. The entire seminar is a team exercise, and will no doubt
produce the best success if each participant contributes his/her experience and also cooperates to the best of
his/her ability.

1.3 Model Example

MODEL EXAMPLE

A new area of specialization is to be established at a training centre.

No rooms are available for this new subject; they must be created from scratch.

The duration of training is three years, with 40 hours per week over 40 weeks in the year. The ratio between
theory and practice is to be 30:70.

The applications−oriented scientific sector is to contain the following subjects: technical mathematics,
materials technology, work study and technical drawing.

The general education sector is to be individually organized.

Training is classified into the three sections: Basic Stage, Advanced Technical Stage 1, and Advanced
Technical Stage II.

The intention is to accept a group of 30 trainees every year.

INDIVIDUAL WORK BY SEMINAR PARTICIPANTS

Task:

a) What, in your opinion, would a complete schedule of classes look like for the new area of
specialization?

b) What is the resulting number of rooms required?
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1.4 Training Systems in Vocational Education

SYSTEMS OF VOCATIONAL EDUCATION

In the first instance, the term 'training system" within the entire system of vocational education subsumes all
those organized measures taken by the agencies responsible to improve vocational education. The system
may have developed naturally over a long period of time by incorporating all the experience gained, or a
well−proven system may have been adopted and modified to conform to local conditions. The latter case is
true for all countries with young, developing industries, and it is almost self−explanatory that the German
system can successfully compete with other systems available, even if or precisely when a preceding colonial
phase has already stamped its mark on the country. Experience has shown that difficulties arise with regard
to: integration into a country's system of general education; the grading of leaving certificates; and entitlement
to continuing education. No other system in the world is as practically oriented as that prevailing in Germany,
where even higher certificates − up as far as academic degrees − build on practical know−how.

The measures and goals governing a system of vocational education can be defined quite clearly.

Measures:

− Ordering of courses of vocational training with legal backing;

− Training of instructors;

− Research into vocational education, model experiments and training resources in vocational
education;

− Organization and financing of vocational education.

These measures, even though the emphasis may perhaps be different in each case, have the following

Goals:

− Improvement of the quality of training;
− Improvement of educational involvement;
− Cooperation between the places of learning;
− Safeguarding of the supply of training places;
− Creation of educational opportunities for intellectually and materially disadvantaged
persons;
− Participation and co−determination for all those involved in vocational education.

All basic considerations of the training system in the Federal Republic of Germany are stipulated in the
Vocational Training Act. In accordance with the structure of society, and in particular with reference to the dual
system generally practised, the Handicrafts Regulations Act supplements this Vocational Training Act and
defines its provisions in more detail.

In the wording of the Act, vocational education comprises the following branches:

− Initial training;
− Further training;
− Retraining.

There are courses of vocational education in the following combinations or at the following institutions:

1. Firms and vocational schools − the so−called "dual" system;
2. Specialized vocational schools;
3. Vocational extension schools, higher technical schools, technical grammar schools;
4. Technical colleges.

A distinction is made in initial training between:

− Courses of education leading to occupational qualifications;
− Courses of education enabling students to follow a particular occupation;
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− Courses of education resulting in a double profile (exclusive to technical colleges).

The whole of vocational training in the Federal Republic of Germany lies in the joint responsibility of
government and industry.

In the above context, merely the two basic systems of vocational training have been compared. No mention
has been made of mixed forms or of special facilities.

1.4.1 Dual system

DUAL SYSTEM

The so−called "dual system" is the most important component of courses of education leading to qualifications
in a chosen occupation, and at the same time forms the central point of all initial vocational training. Training
is conducted on the basis of a training contract concluded under civil law in government−recognized trainee
occupations and training premises.

It is divided into a practical component in a firm authorized to provide training under the guidance of an
instructor, and a theoretical component which is provided by the vocational school, either on one day's full
schooling per week or in exceptional cases in a form of block teaching. Besides providing theoretical
occupational knowledge, the vocational schools also have the task of deepening and perfecting the students'
general education with special relevance to training in their chosen occupation or occupational activity, and of
supplementing practical training in so−called "practical technical instruction".

The dual system of initial training can be implemented wherever a sufficiently large number of industrial and
craft establishments can be involved in training.

In principle, this system of training has predominated in the Federal Republic of Germany ever since
vocational training was first introduced.

Firms and schools share the task of providing trainees with the knowledge and abilities necessary to gain an
occupational qualification. It is logical that the vocational schools should lay more emphasis on imparting
know−how and theoretical, factual knowledge, and that the firms should concentrate more on abilities and
skills.

Of course, the considerable advantages exhibited by this system of training are also accompanied by certain
disadvantages.

Nevertheless, the advantages are seen to predominate, for otherwise this system would not be so extensively
applied.

In the interests of completeness, the advantages and disadvantages of the dual system of training will be
contrasted below.

Advantages:

− Close association with practical activity in the firm;
− Constant adaptation of training to technical and in−plant developments;
− Necessity of constant coordination under joint responsibility;
− Favourable sharing of training costs.

Disadvantages:

− Difficulties in the concentration of training (parallelism of training contents);
− Possible conflict of interests.
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1.4.2 System of specialized technical schools

SYSTEM OF SPECIALIZED SCHOOLS

"Double−profile courses of education" is the designation given to courses providing access both to courses of
higher education in the tertiary sector and to occupational qualifications or specialization. This form of training
takes place largely in schools of a full−time nature, but also to a lesser extent in in−firm or inter−firm training
workshops.

Training lasts generally for two to three years; the most important types of school in the Federal Republic of
Germany are higher technical schools, specialized or technical grammar schools, specialized technical
schools or technical colleges and advanced technical schools. The term "specialized technical school" may,
however, also be encountered in the sector of initial training as a "one−year specialized vocational school" in
the form of preparation for an occupation with training continuing in the dual system. It is here thus merely one
section of training. In agreement with the firms providing training, the school here gives a solid, uniform
grounding in theory and practice during the first year of training. This grounding ensures that transition to the
advanced technical stage ensues without difficulty and at the same time compensates for any marked
differences in in−plant training.

In contrast to the dual system, all training conducted in full−time teaching takes place at a school
establishment. This means that both theoretical knowledge and practical abilities and skills are imparted by
the training establishment.

The main forms of specialized technical school in the Federal Republic of Germany are those specialized
vocational schools attached to part−time vocational schools; these specialized vocational schools provide for
advanced education qualifications within the framework of training skilled workers or craftsmen. They include
above all master craftsmen's colleges and technical colleges. There are also specialized technical schools
and colleges for certain specific skilled occupations.

Here too, the advantages and disadvantages of the two types should be contrasted:
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Advantages:

− Homogeneity of training;
− No interruptions in the timetable by alternation of places of learning.

Disadvantages;

− Danger of losing relationship with practice;
− Lack of contact with technical and in−plant development;
− Heavy financial burden on body providing for schools;
− Low level of training capacity.

In large areas of the world, it is only possible for initial vocational training to be given at specialized technical
schools. Nevertheless, efforts are being made everywhere to involve existing industries and firms in training,
and to come closer to the dual system.

2. What target data are needed in order to plan the allocation of rooms and
timetables?

PRECONDITIONS FOP PLANNING THE ALLOCATION OF ROOMS AND TIMETABLES

2.1 Target Data for Planning Rooms and Lessons

The smooth running of vocational training is generally dependent on four basic factors:

− Buildings and facilities;
− Areas of specialization and training objectives;
− Teaching staff and personnel;
− Trainees.
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2.1.1 Buildings and facilities

BUILDINGS AND FACILITIES

In planning the architecture of the training establishment, the Federal Republic of Germany has a whole series
of legally established standards with respect to the various details of the construction, e.g. room sizes, room
proportions, space required, and many more... These are laid down in the "School−Building Directives of the
Federal States".

A number of important pedagogical/organizational premises for planning are an essential guide to all those
involved in planning: to the body responsible for schools as the funding agency; to the architect for the
structural design of the building; and to directors and teaching staff of training establishments as technical
advisors providing bodies and architects.

Ideally, of course, the basic curricular goals and contents, and considerations as to their optimum
implementation, serve as a basis for overall planning. This presupposes that such concrete ideas on the
realization of training courses are already in existence. This applies both to contents which can be assigned to
theoretical teaching, just as much as to workshops and laboratories, i.e. to all technical classrooms.

For the teaching of skills, such rooms are referred to as workshops; for teaching orientated towards
experience and application, these rooms are referred to as laboratories or labs for short. It will also not be
possible to avoid overlaps in individual cases.

Labs and their facilities and equipment must in particular be designed to allow such forms of teaching as
student experiments and demonstrations by the teacher/instructor. A further fundamental consideration is the
determination of numbers of places in such rooms resulting from long experience. It is advisable to divide
student numbers up into whole groups of 24 participants for theoretical instruction, and half−groups of twelve
participants for practically oriented subject matter. Designing facilities for individual, partner or team work
allows an extremely high level of independence to be achieved among those taking part in training, which is
wholly desirable.
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Moreover, it has also proved possible to adapt to different class frequencies with ease, provided these basic
principles are observed in planning.

When reference is made to overall training plans as a basis for planning, every expert will realize that they are
of little direct relevance for designing rooms and establishing equipment requirements because they merely
contain study areas and educational objectives as a basis for drafting detailed curricula or methods. As a
result of the structure of such overall training plans, it is understandable that the detailed planning of curricula
produces educational goals and forms of teaching which will above all leave it unclear what furnishings and
equipment are directly required. These must first be deduced. In so doing, a distinction must be made
between educational objectives for practical teaching and those for theoretical teaching. Whereas educational
objectives for practical work in the subject are generally described as skills, allowing the need for an
appropriate object of equipment to be deduced from this with comparative ease, the educational objectives for
theoretical teaching in the subject are generally defined as factual knowledge. How this factual knowledge is
acquired, whether the teacher imparts know−how to his "students" with "blackboard and chalk", by
demonstrating with the aid of teaching aids or by experiments conducted by the students themselves, is in
contrast generally left open in the overall training plan.

In order to ensure the close association with pedagogical practice, and to check that the material decisions
taken by the agencies in charge are the correct ones, teaching experts from the different sectors must finally
be involved.

In addition to the architect's observing the appropriate guidelines, special importance is also to be attached to
observing the functional relationship between various building units. This applies in particular to the location of
individual rooms or departments with respect to each other.

Each building complex consists largely of the same sub−areas:

− Principal's offices and administration;
− Training area;
− Utility facilities for power and water;
− Recreation and sanitary area;
− Outdoor facilities.

2.1.2 Areas of specialization and training objectives

AREAS OF SPECIALIZATION AND TRAINING OBJECTIVES

The German word for "subject" can also signify a subdivision in a space or on a surface (shelf, linen
compartment, pidgeon−hole, ice compartment, luggage locker, etc.); accordingly, it can also refer to a
subdivision in a field of knowledge or work (subject area). In the sector of vocational training, the expression
"branch of occupations" is used.

Vocational training is generally divided into four branches:

− Technical occupations in industry and crafts;
− Commercial occupations, mainly in industry and service firms;
− Domestic science occupations for homes, institutions, the catering trade and private
households;
− Agricultural occupations in the fanning sector.

In addition, occupations in the social care and health sector have a certain special status as a branch of
occupations.

In each of these occupational sectors, there are in turn an at times considerable number of areas of
specialization as a further form of classification. Each area of specialization or avenue of employment can be
further broken down into individual occupations.

Thus, the German system of initial vocational training is currently broken down on the basis of legislation
(Federal Education Act) and ordinances into 14 areas of specialization with over 300 individual occupations in
the sector of industrial occupations, and into eight areas of specialization in the commercial sector (including
occupations in the services sector). Domestic science and agriculture have similar subdivisions.
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The chambers have defined an occupational description for each trainee occupation. These occupational
descriptions are a fundamental starting point for every training plan.

A teaching plan is first produced on the basis of the occupational description. 'Teaching plan" is the
designation − today generally replaced by 'curriculum" − for the compilation of objectives and the sequence of
contents in individual subjects at a training establishment.

The teaching plan in its turn forms the basis for the overall teaching plan (outline curriculum). Overall teaching
plans, also referred to as overall syllabuses, now govern what is to be taught in the form of rough guidelines.
They thus consist of a broadly based teaching plan in which the educational objectives are binding but allow
the instructor considerable freedom in selecting individual topics.

The overall syllabus is converted into a schedule of subject matter according to timetable and contents. This
ultimately indicates the distribution of exactly defined teaching matter in any subject over the months and
weeks of a section of training.

It is the instructor's task to plan and prepare every single teaching unit on the basis of this subject matter
schedule.

Planning a teaching unit includes the following: selecting teaching and study materials, use of audiovisual aids
and technical literature.

The main resources of school principals to organize the sequence of training is the organizational wall chart
displaying deployment of teachers, allocation of rooms and the timetable.

CONSOLIDATION OF OCCUPATIONS

At this stage, reference must be made to the reorganization of metalworking and electrical trades and
occupations introduced by the German Industrial and Trade Association in the Federal Republic of Germany.
It is hoped that this consolidation will have converted fully into practice by the end of the century.

One not insignificant element in this reorganization is the concept of "qualification" instead of the expressions
"knowledge" and "skills" used until now. These terms will disappear from official usage, now that the agencies
responsible are in agreement that knowledge and skills are concepts which frequently overlap. In addition to
the skills which until now have constituted the objective of training and to a shift in the emphasis they receive,
the intention is to promote abilities which are absolutely essential when working within flexible systems of
production and assembly, such as the ability to:

− grasp and process something intellectually;
− plan, schedule and design programmes;
− think in abstract terms;
− work in a team (social competence);
− transfer information.

"Qualifications" are understood as the individual capacity to undertake activities presupposing independent
planning, implementation and control. Agreement has also been reached that these qualifications are to
describe the goals of training in planning regulations, and not the routes leading to such goals.

On principle, the length of training in all industrial occupations is to be three and a half years. The principle of
training by stages is to be more precisely defined; a basic stage to be completed by all is to be followed by
specialization in the advanced technical stages. Trainee occupations are to be redesigned completely, and
brought more into line with the very broad requirements of firms.

The following outline is intended to illustrate this reorganization, taking industrial metalworking occupations as
an example.

The occupational field of metalworking is now divided up into only six major occupations, in which a total of 16
specialized training areas are possible.
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2.1.3 Teaching staff and personnel

The group of persons employed at a training establishment can be distinguished as follows:

− Principal and administration;
− Teaching and training staff;
− Auxiliary staff.

There is absolutely no doubt that the success of a course of training is primarily dependent on the qualification
and use of the instructors available. Highly qualified instructors and teachers are more likely to be found in
vocational education where special educational establishments are available for them. Teacher training as a
measure of central importance must therefore be given particular consideration wherever the system of
vocational education is still in the process of being established and developed. Apart from technical
know−how and ability, a teacher must also have pedagogical skills. These can be bestowed upon him from
birth, but even then he will generally have to attend a course of studies to learn psychological, methodological
and didactic subjects in order to be able to satisfy the demands of training.

It has been proved that the best expert in any field cannot be a successful teacher if he has not mastered the
technique of teaching. This realization has led to great efforts being made throughout the world to instigate
and accelerate the education of vocational training instructors. One familiar difficulty common to all countries
lies in the fact that an equivalent place must be found within the hierarchy of posts for people having
completed such studies, which means in turn that the legal foundations first have to be created before teacher
training can receive its necessary recognition.

The employment of experts from industry or the system of general education is no doubt an unavoidable
stop−gap solution, and certainly the best form of optimizing initial vocational training for the moment. In the
long run, however, selective "training of instructors" is the only means of achieving the required results in
vocational education.

Apart from this, situations will of course repeatedly arise in a training establishment in which specialists from
industry will need to be employed to impart quite specific technical contents, wherever a corresponding
specialization among full−time instructors can for understandable reasons not yet be assumed.

The choice of all other personnel employed at a training establishment, apart from those engaged in teaching,
should not neglect pedagogical/human aspects or special technical qualifications, above all when, for
example, a janitor at a training complex will have frequent, often close contacts with those engaged in training.

2.1.4 Trainees and apprentices

TRAINEES

For each course of training, the entrance requirements and the educational goal govern the type of trainee.

Irrespective of the goal of training, a distinction is generally made between courses of training in which
trainees pursue their studies exclusively, and such courses in which they are given instruction at a training
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centre while being gainfully employed.

There is a clear difference in this context between the training of young people and adult education. There is
admittedly no difference in terms of training methods, but the social relationships are characterized by
different principles in each case.

The training system, social structures and labour market govern the entrance criteria applied by those
responsible in each individual case.

2.2 Target Training Data

SECTOR OF TRAINING AND OCCUPATIONAL FIELD

As has already been indicated in the section entitled "Areas of Specialization", vocational education in the
Federal Republic of Germany is classified into four main sectors:

− industrial/technical;
− commercial;
− agricultural;
− domestic science.

Each sector is further subdivided into a series of occupational fields.

OCCUPATIONAL IMAGE

The occupational description clearly defines the overall duration of the course of training, and prescribes
obligatory and desirable training contents.

The further time framework is determined by the number of weeks per year and number of hours per week in
which training can take place.

The sequence of training is planned to fit into this exact time framework.

MAIN TRAINING SYSTEMS

The usual procedure allows three ways to achieve the prescribed periods of training; the choice will depend
on circumstances:

− In simple terms, theoretical training within the dual system is performed at school and
practical training in the firm,

− depending on weighting, alternation between the school and the firm either
takes place in a weekly rhythm, or

− the school portion is conducted in blocks as full−time teaching.

− In the system of specialized technical schools, the entire training takes place at the training
establishment.

There are also regional variations of this procedure, but no reference will be made to them here.

Students are always admitted at the beginning of a school year.

2.3 Producing an Overall Training Diagram

MODEL EXAMPLE
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2.3.1 Allocation of time during a training course

PERIODS OF TRAINING

2.3.2 Training cycles

TRAINING CYCLE

2.4 Model Example

MODEL EXAMPLE

Our model example will take the occupational description of a toolmaker as its starting point.

Duration of training is three and a half years; training is conducted over 48 weeks per year, with 40 training
hours per week. Theoretical instruction and practical training are to be approximately in the ratio of 30: 70.

This results in a total number of training hours of 3.5 × 48 × 40 − 6,720 hours.

In our model example, this results in:

4,704 hours for practice;
2,016 hours for theory.

Dividing up these hours between individual years of training gives the following distribution:

23



Theoretical teaching:

1st year of training 14 weeks = 560 hours

2nd year of training 14 weeks = 560 hours

3rd year of training 14 weeks = 560 hours

4th year of training 8 weeks = 320 hours

Practice:

1st year of training 34 weeks = 1,360 hours

2nd year of training 34 weeks = 1,360 hours

3rd year of training 34 weeks = 1,360 hours

4th year of training 16 weeks = 640 hours

EXERCISE PHASE

Task:

What do you think the timetable and training cycle would look like:

a) in dual training in a six−week block?
b) in the specialized technical school system?

3. What do curricula contain, and how are these contents converted into a schedule
of classes?

3.1. Curriculum and sectors of training

3.1.1 Curriculum

CURRICULUM AND SECTORS OF TRAINING

The curriculum applies to a complete course of initial training in one of the trainee occupations, but also to
further and continuing education. The objectives and contents correspond to the targets in terms of the
contents and duration of training stipulated in the occupational description. Accordingly, the objectives and
contents in the curriculum are also binding for carrying out training, although a certain flexibility remains.

The timetabling of teaching material and training contents is defined solely by so−called approximate time
indicators. The exact distribution with respect to the timetable is to be found in the schedule of subject matter
compiled on the basis of the schedule of classes.

The overall training contents are allocated to certain different sectors in a curriculum, although further
subdivision of these sectors into individual subjects is also possible.

SECTORS, INDIVIDUAL SUBJECTS

The following subdivision has proved successful in industrial/technical training when splitting contents into
sectors and individual subjects:

− Sector of general education:

Mother language
Foreign language
Economics
History/Law
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Religious/Ethical instruction
Sport

− Applications−oriented, scientific sector:

Technical mathematics
Technical drawing
Work studies
Materials technology

− Technological sector:

Workshop training
Practical instruction

LOCAL VARIATIONS

Local deviations from this subject breakdown are common, particularly in the sector of general education.

3.1.2 Educational objectives

EDUCATIONAL OBJECTIVES

Many curricula are preceded by a matrix of descriptions of educational objectives presenting
pedagogical/didactic goals and the corresponding different levels of requirements during training.

The educational objectives have been explained in more detail in the Section entitled "Meaning of basic
terminology".

3.2 Organizing Training on the Basis of the Curriculum

ORGANIZATION OF TRAINING

A basic training plan defines contents according to syllabus and timetable. Following this, the schedule of
subject matter needs to be prepared with particular care. This prescribes the time sequence of subject matter.
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It provides the possibility to organize contents logically according to methodological/ didactic criteria, both
within one subject and in cross−links between this subject and others. Coordination between individual
subjects and sectors is referred to as "the concentration of teaching".

The schedule of subject matter provides the instructor with his topics for training units. He is bound by this
schedule in the sequence in which he deals with subject matter. His task is to work out the plan of subject
matter.

The latter contains the collection of material organized methodologically/didactically as a plan of teaching for
each individual training unit, or in certain cases also for a training module. A training module is understood as
the combination of two or more teaching units which are closely related in terms of subject matter.

TEACHING MATERIALS, STUDY MATERIALS, TEACHING AIDS

In the same way, the instructor supplements his preparation of teaching by selecting suitable teaching
materials; these include both educational equipment and materials and the provision of audiovisual teaching
aids.

3.3 Producing a Schedule of Classes

SCHEDULE OF CLASSES

Referring back to the model example contained in Section 2.4, the steps taken when producing a schedule of
classes will be pursued below.

The concept of training by stages is becoming more and more accepted in vocational training throughout the
world. Apart from time stages, this concept mainly also regards stages in the pedagogical/didactic sense. This
division into stages has proved particularly successful, because it does considerably more justice to the
different levels of ability among trainees than traditional systems.

In addition, training efficiency is considerably improved if a broad foundation is laid in an occupational field at
the entrance stage.

The division into stages has long been a matter of course: at General Basic Level, Advanced Level I and
Advanced Level II the emphasis is now moving more and more clearly towards specific individual
occupations.

RELATIONSHIP BETWEEN THEORY AND PRACTICE

To meet the demands of industry means aiming at achieving a logical relationship between theoretical
instruction and practical exercises. Logically there are frequently considerable differences in this respect from
one occupational field to another.

A ratio of approximately 3:7 between theory and practice has gradually come to be accepted for
industrial/technical training.

This means that the following criteria have been established:

− The time factors of training;
− Training sectors and teaching subjects;
− Division of time between theory and practice.

The schedule of classes can be drawn up on the basis of this information.
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3.4 Model Example

PRODUCING A SCHEDULE OF CLASSES

A schedule of classes can now be developed in group work with participants in the seminar, using the
information and target data for the model example quoted under 2.4, and utilizing the training cycles defined.
For. this task, participants are provided with a worksheet containing the correct solution to the task set under
2.4. This has the purpose of both checking and when necessary correcting the work performed by participants
in 2.4.

4. What types of room facilities and usable floor space are required in a training
centre?

4.1 Determining Types of Room and Floor Space

PRACTICAL PHASE

Before dealing with this topic in the seminar, it would appear logical and necessary to activate and collate
participants' prior knowledge of this field.

This will no doubt reveal that many of the problems faced, and much of the experience gained, is similar in
different countries. The work undertaken in the seminar should then build directly on this foundation.

The first task of participants is therefore:

Draw up a list of rooms or floor space required for the overall running of an industrial/technical training centre.

Wherever possible, combine all rooms into groups of rooms having a functional relationship, e.g.
"administration", etc.

It will be assumed that the classic division into:

− metalworking,
− motor−vehicle engineering,
− electrical engineering, and
− woodworking

is used in our example.

Please note that your list does not need to provide information about the size of the training establishment; a
distinction merely has to be made with respect to the utilization of the different types of room and floor space.
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4.2 Types of Room Facilities and Floor Space in a Training Centre

TYPES OF ROOMS AND FLOOR AREA

With reference to the comments made above, the following distinction can be made with respect to types of
room and floor space:

− Management and administration:

Principal's office
Vice−Principal's office
Secretary's office
Caretaker's office
Archives
Copy room
Conference room
Storeroom

− Training, theoretical:

Classrooms
Staffrooms
Teaching aids
Physics lecture hall with collection room
Chemistry lecture hall with collection room
Language laboratory
Art room
Library
Study room

− Training, practical:

Workshops
Master instructor's office
Instruction room
Laboratories
Storeroom

− Supply installations:

Electrical power supply
Water
Gas

28



Air−conditioning

− Sanitary facilities:

Washroom
Changing room
Toilet
Health care

− Recreational and cultural facilities:

Assembly hall
Gymnasium
Cafeteria
Hobby room
Place of worship

− Outdoor facilities:

School playground
Sports field
Lawns
Parking lots
Fences

In cases in which the school is a boarding school, additional room facilities are required such as: dormitories,
recreation rooms, the kitchen sector with dining room, laundry, etc.

4.3 Types of Room

A whole series of further basic considerations are directly connected with the individual use of a type of room:

− Power supply;
− Air−conditioning;
− Use of teaching aids;
− Floor loading;
− Accessibility;
− Height of sun;
− Sequence of organization;
− Supervision;
− Disaster protection;...

4.4 Evaluation and Comparison

The lists of rooms drawn up under Section 4.1 are now compared with the general overview produced
together with participants.

5. How is the required number of rooms determined and their allocation planned?

5.1 Room Planning on the Basis of Target Training Data

ROOM PLANNING, FUNDAMENTALS

The list of types of room and floor space now permits accurate room planning, once the basic data for a
training establishment have been established by the agencies in charge on the basis of certain analyses:

AREAS OF SPECIALIZATION
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− The choice of areas of specialization in training results from the economic structure of the
region and from the associated requirements for trained personnel.

Naturally, this decision must be based on occupational fields in which the capabilities and knowledge gained
in a common Basic Stage offer the possibility to provide training in various individual occupations in
subsequent Advanced Technical Stages.

The economic structure of a region has in most cases developed from partly ancient traditions, which
frequently still reflect to this day the fundamental need for craft−based services.

In Europe, it is the history of the guilds and corporations, which did not lose their exclusive, determining role
until the era of the machine. Many craft occupations have disappeared in the past one and a half centuries.
Today, industrial areas of specialization lead the field, also in terms of quality. Certain services can, however,
only be rendered in the old form of crafts and trades, and can thus not be replaced by industrial
developments.

In other parts of the world, the craftsmen's quarters continue to flourish in the bazaars to this very day, above
all in those countries which clearly lag behind in industrialization. Here, a master craftsman passes on his
know−how and ability following old tradition to younger persons, generally to his son, and it is virtually
impossible to create an organized form of training with generally valid rules and regulations in this context.

It is nevertheless possible to maintain that the worldwide trend is towards a national system of vocational
training organized by the agencies responsible for deciding on economic policy. This leads inevitably to
international cooperation in the field of vocational training, not least as a result of enormous improvements in
means of communication and growing interdependence in the world economy.

GOAL OF TRAINING

− What the goal of training is to be when planning the training establishment, will depend on
local conditions.

This will generally be a form of qualification as a skilled worker.

Nevertheless, other, more advanced training goals are frequently also aspired to and indeed
implemented.

In all developing industrial countries, a serious lack of so−called "middle management executives" in firms and
companies exerts a brake on more rapid development, and frequently leads to stop−gap solutions which can
under no circumstances be permanent. Such temporary solutions advance people to positions for which their
qualifications are inadequate for fulfilling the required duties. At the same time, however, the basis is
weakened; for, whereas company hierarchies in highly developed countries display a balanced pyramid−like
shape with a broad basis of qualified, skilled personnel, a considerably narrower level of middle management
and a clear peak dominated by company management, this pyramid is precisely reversed in some cases. In
such situations, the labour market usually also has more engineers with a university diploma available than
skilled workers.

Traditions, mentality and questions of status in a marked social environment are the most frequent,
sometimes apparently almost unsurmountable barriers to a form of industrial development on the European
model. However, it will under no circumstances be possible to keep pace with competition around the world by
employing semi−skilled workers. A well−trained, qualified skilled worker is the only key. Training of skilled
workers should thus take pride of place, for only a good skilled worker can become a good master craftsman.

TOTAL NUMBER OF STUDENTS

− The total number of students at the training establishment, and their distribution over
individual areas of specialization, also results from prior market research.

This aspect also presents similar problems to that of the goal of training. A large backlog of demand frequently
makes it necessary for training establishments to be burdened far in excess of their actual capacity. There are
clear scientific findings relating to the optimum economic staff−student relationship, i.e. the maximum number
of students per class.
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Any case of filling such establishments beyond their capacity will mean a deterioration in the results of
training, and it must be left to those responsible to decide how far they wish to meet a high demand at the cost
of the subsequent skills of trainees. Only one argument can justify such a policy: in the country of the blind,
ten one−eyed persons are more valuable than one person with normal vision.

TRAINING GROUPS

− Following these considerations, and in an effort to ensure the success of training, planners
should not allow the number of participants in each group to exceed the figure considered to
be the absolute maximum according to well−founded general experience.

Groups in theoretical training should not be larger than 30 participants.

The upper limit in practical training should be set at 15 participants.

Naturally, these recommended figures based on experience are also directly dependent on the method of
teaching, and in vocational training this is governed by didactic/methodological considerations. The method of
pure frontal lecturing, in which the number of listeners is unimportant, is absolutely useless for vocational
training.

SECTIONS OF TRAINING

− Reference has already been made to the Basic Stage and to the two Advanced Technical
Stages as sections of training. In addition, there is also a division into semesters, a form of
division preferred in various countries. Similarly, any form of block teaching must be viewed
from the standpoint of training sections.

CYCLE

− The cycle of new entrants to a course of training depends on requirements, and is primarily
responsible for determining the sequence of organization and total capacity. It of course also
has an effect on the planning of rooms.

5.2 Planning the Number of Rooms Required with the Aid of an Example

ROOMS REQUIRED

5.2.1 Planning data

Using a practical example, the following fundamental data are to form the basis for planning the number of
rooms required:

Area of specialization : mechanical engineer (steel structures) and automobile mechanic

Level of training : training as skilled worker

Duration of training : three years

Number of students : 30 participants per specialization and stage of training

INDIVIDUAL WORK BY PARTICIPANTS

A plan of the number of rooms required at full capacity should now be produced, using these basic facts.

This subject area is to be incorporated as a new department into an existing complex. It is thus not necessary
to plan management and administration, the sanitary facilities, the recreational and cultural facilities or outside
facilities.
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5.2.2 Types and sizes of room

STANDARDS FOR SIZES OF ROOM

The following standard dimensions are stipulated in the "School−Building Directives of the Federal States".
They are adapted to climatic conditions in Central Europe, and thus cannot be adopted blindly for other
climatic regions. At the same time, they have been determined according to aspects of economy − above all
with respect to the financial expenditure made on training establishments −and thus represent so−to−speak
an absolute minimum, which should under no circumstances be reduced any further. Hotter climates will
automatically require a greater volume of space, particularly as the costs for heating or air−conditioning can
frequently be dispensed with.

THEORY

Training sector, theory

Types of room Size of room in m2

Classroom 75

Staffroom 12.5

Resources room 12.5

Teaching aids room 12.5

Physics lecture hall 100

Collection room 25

Chemistry lecture hall 100

Collection room 25

Training sector, theory

Types of room Size of room in m2

Language laboratory 50

Art room 100

Library 50

Study room 50

PRACTICE

Training sector, practice

Metalworking and automobile workshops

Types of room Size of room in m2

Bench workshop 100

Machine workshop 200

Forming workshop 100

Welding workshop 100

Automobile workshop 200

Machine laboratory 150

Assembly laboratory 125
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Measurement and testing laboratory 50

Control engineering 50

Materials testing 75

Automobile laboratory 100

Training sector, practice Electrical engineering workshops

Types of room Size of room in m2

Materials processing 100

Electrical wiring 100

Etching, soldering and winding 50

Small machine laboratory 75

Large machine laboratory 75

Power engineering laboratory 75

Communications engineering laboratory 75

High−frequency engineering laboratory 75

Wood workshops

Types of room Size of room in m2

Benchroom 150

Machine room 125

Sharpening room 25

Wood pre−treatment and cutting room 125

Technical laboratory 125

Surface treatment 50

Veneer room 75

Master instructor's office 12.5

Instruction room 25

Storeroom, metal not
specified

automobile not
specified

electrical engineering not
specified

wood not
specified

5.3 Allocation Schedule (Plan of Distribution)

SELECTION CRITERIA TECHNICAL ROOMS

The choice of certain room facilities for planning a course of training presupposes a decision in favour of a
certain area of specialization, apart from the general basic data determined in preceding sections; this
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decision must lead to different combinations, particularly in the workshop sector.

Our example refers to the training of mechanical engineers for steel structures and automobile mechanics
(5.2.1).

Production of the plan for the number of rooms required and a room allocation schedule by all participants in
this seminar follows the preliminary observations made above.

6. How do room allocation schedules and timetables vary for different areas of
specialization?

6.1 Determining Timetables and the Allocation of Rooms with the Aid of Examples

CONVERSION INTO PRACTICE

The know−how and experience gained from the material dealt with so far contains and incorporates all the
fundamental information necessary to achieve the goal of this seminar, namely to produce room allocation
schedules and timetables for vocational training.

The task now is therefore to convert this knowledge into a practical situation like that encountered by
participants in their own fields of responsibility in their home countries, using concrete examples.

RECOMMENDATION

In doing so, restriction to the classic areas of specialization is recommended.

CLASSIC AREAS OF SPECIALIZATION

The following areas of specialization are considered traditional:

− metalworking;
− automobile engineering;
− electrical engineering;
− woodworking.

Depending on the circle of participants, other areas of specialization can easily be incorporated as required.

WORKING MATERIALS REQUIRED

The only condition is that the corresponding training curricula from the Chambers of Industry and Commerce
or the Chambers of Handicrafts, or documents presented by participants from their own countries, should be
available.
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METHOD

In order to facilitate the task and to meet wherever possible the individual needs of participants, groups will
now be formed, each of which will solve the task of producing a plan for the allocation of rooms and a
timetable for a certain area of specialization against the background of a complete set of basic data.

6.2 Evaluation and Discussion

EVALUATION AND DISCUSSION

The last two hours of time available will be used to evaluate and discuss jointly the proposals made by the
groups.

7. How can changes in the training situation be faced from the standpoint of room
allocation and the timetable?

7.1 Additional Training and Further Training Measures

SPECIAL TECHNICAL REQUIREMENTS OF THE ECONOMY

The need for qualified personnel in various countries often goes beyond skilled−worker level, either in
continuing training on the basis of such a qualification, or because the economy has an urgent need for
specially trained manpower.

Reference has already been made to the problem of the supply and demand of qualified manpower, and to
the difficulties and anomalies to be found practically everywhere in the structure of firms with respect to the
numerical ratio of staff at different levels. It must be emphasized once more that a sound and forward−looking
system of planning in the sector of training must take account of the fact that the pyramid first needs to be
constructed; for example, it must take into consideration that for one factory manager there must be five
heads of department, for one head of department there must be ten technicians or master craftsmen, for one
master craftsman there must be 20 skilled workers, and for one skilled worker perhaps three unskilled
workers.

STRUCTURAL PYRAMID
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Structural pyramid

A building can only be constructed by starting with the foundations. These foundations must be strong and
stable if the upper storeys are to be built upon them. This can only be effected on the basis of additional
training and further training measures.

EXAMPLE

Thus, for example, in a country in which the most flourishing branch of industry is mining, an electrician, a
mining mechanic or automobile mechanic cannot satisfy the demands made by firms without a specialized
form of further training.

EXPERT REPAIR AND MAINTENANCE PERSONNEL

A large number of firms of this or a similar nature suffer particularly from a lack of trained and qualified
personnel capable, for example, of performing repairs when there is an inadequate supply of spare parts, and
able to reduce the need for repairs to equipment and machines by implementing selective, expert
maintenance.

Naturally, the primary need in this context is for basic occupations in the field of metalworking, electrical
engineering and automobile engineering, but nevertheless an emphasis must be laid on repair and
maintenance by concerted training measures.
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7.2 Duration of Training

DURATION OF TRAINING

The duration of a course of training is governed by many factors, primarily however by training contents and
objectives.

The calendar year and seasons can also be decisive factors for determining periods of training, either as a
whole or in sections. Thus, for example, the subdivision into semesters or six calendar months is common
everywhere today; for shorter sections, the trimester or monthly periods are also known.

There are already generally valid ideas concerning the duration of training for specializing in maintenance and
repair work.

A period of training lasting three years will be assumed as the time schedule for training qualified maintenance
and repair personnel.

This duration of training guarantees a good foundation of technical know−how and ability, even if some
contents may be viewed as the revision of subject matter dealt with in preceding stages of vocational training.
Experience has shown, however, that such prior knowledge is not uniform and has gaps, even if great efforts
have been taken in a large number of countries to eradicate these serious shortcomings.

THEORY / PRACTICE

For the situation described here, the standard split into theoretical and specialized technical training contents
is proposed with equal weighting. Subdivision within the levels of training can commence with an emphasis
laid on practical work, and conclude with a corresponding emphasis laid on theoretical instruction.

The following subdivision would be one possibility:

− Ratio of theory to practice:

Basic Stage 40%:
60%

Advanced Technical Stage I 50%:
50%

Advanced Technical Stage II 60%:
40%

BASIS FOR TRAINING

As a basis for training, a combination must now be found between the technical know−how and ability for a
basic occupation and the special requirements demanded by repair and maintenance activity.

The task can be considerably simplified if the vocational schools in a country train machine fitters, electricians,
automobile mechanics, etc., and if qualifications such as these can be taken as a basis for further training.

Where this is not the case, the essential conditions required would have to be created as first priority.

7.3 Level of Training

LEVEL OF TRAINING

It is assumed that the course of training constitutes a further training measure, i.e. it follows on from basic
technical training in the appropriate sector (metalworking, automobile engineering, electrical engineering).

We are thus concerned with a middle level of vocational training, the aim of which should likewise be to
achieve a middle position in the firm (comparable to master craftsman or technician).
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7.4 Producing a Room Allocation Schedule and a Timetable

INDIVIDUAL GROUP WORK

The basis described above is followed by group work consisting of the production of appropriate plans for
room allocation and timetables.

7.5 Evaluation and Discussion

EVALUATION

On conclusion of the work, the individual findings are evaluated and discussed together.

7.6 Producing a Situation Report

SITUATION REPORT

Evaluation criteria for including a new course of training in existing training establishments

Suggestions or requests for the implementation of new courses of training come either from industry in a
country or from the school sector.

Its implementation is already marked out by the system of training in practice, by the corresponding legal
foundations and by all the directives and regulations in force.

The official body responsible, usually a government body, decides on the introduction of new training courses,
and generally entrusts an existing institute with their planning and realization.

The rough framework is laid in discussions between the authorities of government and industry, and areas of
specialization and levels of training defined. The planning body authorized has the initial task of planning a
detailed outline of training (occupational description), which lays down the training objectives for theory and
practice.

The curriculum, if it is not prescribed, must then be designed to fit the described occupation.

The scope and contents of training are thus fixed, and plans can now be made for the timetable and allocation
of rooms. This can only be completed in direct cooperation with the institute in question.

PLANNING STAGES

Assuming that a seminar participant has been authorized in the situation described above to conduct further
planning, he must undertake the following measures:

1. Produce a plan of the number of rooms and hours required for the new course of training
with lists of equipment.

2. Make an inventory of existing room facilities and available equipment.

3. Establish the technical qualifications and teaching load of the training staff already
employed.

4. Make an exact definition of free capacities with regard to room facilities, equipment and
teaching staff.

5. Determine the uncovered demand in all three sectors.

6. Decide on possible expansion, e.g. accommodation and running of the new course of
training.

ADVICE
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7. The following must always be taken into account in all the measures mentioned above:

a) Every proposal must be justifiable;
b) Decisions and findings must be recorded in writing;
c) Every action must be taken within the scope of valid laws and directives;
d) All steps taken are to be coordinated with and agreed to by the authorizing
body.

8. What is the relationship between the experience gained in this seminar and its
application in practice?

8.1 Concentrated Summary

SUMMARY

On conclusion of the seminar work, a concentrated summary again lists the principles forming the basis for
logical procedure when producing room plans, room allocation plans, timetables and class−hour distribution
plans.

1. The planning documents must be complete:

a) Exact study of such initial criteria as

− needs of the economy and/or the country;
− decision as to areas of specialized training;
− training capacity and time schedule;
− legal foundations.

b) The contents listed under a) are then followed by

− determining the number of rooms required;
− producing a schedule of classes.

EXAMPLE

As examples, which are not by any means complete, a number of excerpts from statistical surveys conducted
in Baden−Württemberg are included below, which might perhaps act as determining factors in the first
planning phase for locations, areas of specialization and size of buildings.

Training establishments already in existence in the administrative structure of the federal state
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 Vocational school for industrial occupations
Vocational school for commercial occupations
 Vocational school for occupations in domestic science and agriculture

STATISTICS

Development of population

Development of population in Baden−Württemberg 1965 − 1990

Total on 1.1. 0−1 yrs. 6−7 yrs. 10−11 yrs. 15−16 yrs. 18−19 yrs. Total
Population

1965 157 669 130 992 115 137 111 976 94 535 8 257 397

1966 155 571 138 714 117 743 113 762 106 578 8 426 202

1967 157 455 143 449 125 719 112 370 113 124 8 534 106

1968 152 272 150 072 129 462 113 928 116 536 8 565 471

1969 145 630 151 797 133 064 114 640 120 117 8 713 893

1970 137 724 157 491 141 375 120 016 120 693 8 909 699

1971 128 327 159 921 145 796 121 481 120 334 8 994 539
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1972 128 700 157 000 152 500 128 700 119 100 9 078 100

1973 129 200 158 300 153 900 132 400 122 400 9 160 200

1974 129 700 154 500 159 000 135 700 123 900 9 241 000

1975 130 400 147 500 161 500 143 300 131 100 9 320 600

1976 131 200 139 400 158 500 147 700 134 800 9 399 300

1977 132 400 130 100 159 900 154 500 138 000 9 477 500

1978 133 800 130 500 156 000 155 900 145 700 9 555 300

1979 135 500 130 900 149 000 161 000 150 100 9 633 100

1980 137 400 131 400 141 000 163 400 156 700 9 711 200

1981 139 600 132 100 131 600 160 500 158 100 9 790 000

1982 142 000 133 000 132 100 161 800 163 200 9 869 600

1983 144 700 134 100 132 500 158 000 165 700 9 950 600

1984 147 300 135 500 133 000 151 000 162 700 10 032 900

1985 150 000 137 200 133 700 142 900 164 100 10 116 600

1986 152 600 139 000 134 500 133 600 160 300 10 201 700

1937 154 900 141 300 135 700 134 000 153 300 10 288 100

1988 156 800 143 700 137 100 134 500 145 300 10 375 300

1969 158 200 146 300 138 700 135 000 136 000 10 463 000

1990 159 100 148 900 140 700 135 700 136 400 10 550 800

Source: State Statistical Office

Number and qualification of school−leavers
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Development of student/pupil numbers

Needs analysis

Model plan
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Outline of construction costs for financial planning

INFORMATION

Information for applicants for a training place

43



Diagram of promotion in chosen occupations
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Diagram of occupational opportunities

DETAILED PLANNING

2. The detailed planning follows on the basis of the data referred to under 1.

a) This takes account of four basic elements in a training establishment:
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− Buildings and equipment;
− Areas of specialization and training objectives;
− Teaching staff and personnel;
− Trainees.

Whereas administrative and financial experts generally define the rough framework with occasional advice on
preliminary planning from schools and teachers, from now on it is the experts in training who are primarily
involved in the work of planning.

b) The result of detailed planning in the individual sectors is as follows:

− Plan of number of rooms required and room allocation;
− Overall syllabus and schedule of subject matter;
− Quantitative and qualitative needs analysis;
− Training certificate/qualification.

ORDER OF SEQUENCE IN PLANNING

3. It has proved successful in such planning to proceed always in the following order:

− Rooms;
− Classes;
− Teachers;
− Subjects;
− Teaching.

8.2 Discussion

DISCUSSION

The concentrated summary should lead to a discussion, in the course of which seminar participants are to be
given the opportunity of voicing any points which are unclear with respect to the subject matter treated.

Further unanswered questions may arise.
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If these can be seen as belonging to the overall topic of the seminar, they can be discussed and, where
possible, clarified.

Little time will remain for repetition, but it is extremely important to guide the discussion in such a way that it
follows the basic pattern outlined by the subject matter of the seminar. This will play a major part in stabilizing
participants' confidence in their mastery of this subject matter, something which will no doubt be extremely
necessary if only from the point of view of its volume.

Care must be taken to return to the actual topic as soon as possible after any deviations.

8.3 Hints for Possible Practical Solutions to Tasks of School Organization

POSSIBLE PRACTICAL SOLUTIONS

A number of selected examples can give seminar participants a limited insight into what practical experience
has been gained in using partly standardized aids to organization at different types of educational
establishment.

This insight includes organizational wall charts and their use, together with the modern form of administration
with the assistance of data storage media.

This Section merely has the purpose of making participants aware that such organizational aids can be used
to visualize the current status of:

− Type and number of rooms and their allocation;
− Type and number of classes according to different specialization;
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− Type and number of workshop groups according to areas of specialization;
− Number of teachers and their deployment;
− Teaching subjects and their sequence;
− Course of training/timetable.

Besides these data, it is also possible if computers are used to include in this list further elements of school
organization concerning the keeping of records, such as:

− Personal data of teachers, students/pupils and other employees at the training
establishment;
− Certificates and results of examinations;
− Material throughput, and various other aspects.

One extremely big advantage in this system is the fact that each individual item of information can be recalled
in the shortest possible time, and administration can be simplified considerably by the possibility of printing out
such information.

8.4 Final Discussion and Conclusion

FINAL DISCUSSION

The organization of this obligatory section of every seminar must be left to the discretion of the person leading
the seminar, or to the director of the institution in question.
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Worksheet No. 1
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Worksheet No. 2
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Worksheet No. 3
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Worksheet No. 4
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Worksheet No. 5
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Worksheet No. 6
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Worksheet No. 7
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Worksheet No. 8
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Worksheet No. 9
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Worksheet No. 10
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Worksheet No. 11
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Worksheet No. 12
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Worksheet No. 13
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Worksheet No. 14
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Worksheet No. 15
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Reference Sheet No. 1
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Reference Sheet No. 2
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Reference Sheet No. 3
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Reference Sheet No. 4
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Reference Sheet No. 5
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Reference Sheet No. 6
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Reference Sheet No. 7
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Reference Sheet No. 8
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Reference Sheet No. 9
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Reference Sheet No. 10
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Reference Sheet No. 11
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Reference Sheet No. 12
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Reference Sheet No. 13
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Reference Sheet No. 14
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Reference Sheet No. 15
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Reference Sheet No. 16
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Reference Sheet No. 17
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Reference Sheet No. 18
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Reference Sheet No. 19
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Reference Sheet No. 20
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Reference Sheet No. 22
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Reference Sheet No. 23

DSE in brief

The German Foundation for International Development (DSE) was created by the Federal and Land
governments in 1959 on the initiative of all the political parties represented in the Federal Parliament. It was
assigned the task of fostering the relations between the Federal Republik of Germany and developing
countries on the basis of a mutual exchange of experience. The DSE fulfills this mandate by organizing
training programmes, seminars and conferences to support projects in countries of Africa, Asia and Latin
America which serve economic and social development.

Since its creation, the DSE, in cooperation with national and international partner organizations, has provided
more than 79000 experts and leading personalities from more than 140 countries with an opportunity to
discuss issues of international development or undergo professional training.

In its work, the DSE attaches priority to rural development, food security and the promotion of industrial
vocational training. It also supports efforts to improve organization and planning in developing countries in the
fields of public administration, health, education and development planning. Furthermore, the DSE prepares
German experts for their assignments in developing countries, and provides a comprehensive information and
documentation service.

The DSE is based in Berlin, but it also has specialized centres at various locations in the Federal Republic of
Germany:

Berlin: Executive Office, Development Policy Forum (EF), Development Information Centre (EPIZ), Central
Administration, Economic and Social Development Centre (ZWS), Public Administration Promotion Centre
(ZÖV)

Bonn: Education, Science and Documentation Centre (ZED)

Bad Honnef: Area Orientation Centre (ZA)

Mannheim: Industrial Occupations Promotion Centre (ZGB)

Feldafing: Food and Agriculture Development Centre (ZEL)
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