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INTRODUCTION 

In general terms, education constitutes a social system within which technical 
can be regarded as a sub-system. Given a different frame of reference, 
technical education by itself can be regarded as a social system. If a further 
delimination is made to a particular country, any social system may be vividly 
characterized by a consideration of the roles of i ts major instrumental organ­
izations or institutions, or of the major policies dominant in the particular 
social system. 

Major policies dominant in an educational system commit the educational 
system to definite goals, set the strategies for reaching those goals, and 
determine the long-range destiny of the educational system. Major policy 
decisions are not just any decisions but a re those that have major impact, 
those that mould the educational system's future. In short, major policies 
a re guides to "crit ical" decisions not merely to routine ones. However, 
cognisance must be taken of the fact that issues that seem minor at one point 
may later prove to be decisive and vice ve r sa . In any case , major policies 
are those decisions that bind the educational system to important courses of 
action. 

Formulation of major policies imply not a long-range plan, but long-
range planning. It i s a continuous process being constantly adapted and 
updated as new information comes to light, new opportunities or needs a r i se , 
and services offered are no longer needed. Its value lies in providing advance 
notice of future serious problems, and in inducing a sensitivity in the leaders 
of the educational system toward the determinants of future educational 
system's character in order to make effective direction possible. 

In relation to educational systems, major policies may relate to such 
things a s : ( a ) financing educational expenditure (the relative proportions 
to be borne by national, state and local governments, as well as by parents, 
employers and others); (b) administrative sub-systems articulation (as 
between various levels and types of education); and (c) manpower develop­
ment targets and institutional enrolments. 

A fair proportion of this paper deals with an aspect of institutional 
roles in an educational system. Because misunderstandings about institu­
tional roles are a common source of difficulty, a proper identification is 
very important in the design or review of educational systems. 

One feature of an institutional role that needs to be clarified is i ts 
description. An institutional role i s more than a statement of specific 
educational programmes, it i s a set of expectations placed by the educational 
system on the particular institution in the ro le . This i s so even if the 
institutional role has been created by the institution itself. If it i s an 
accomplished institutional role in an educational system then the educational 
system has recognized i t , explicitly or implicitly accepted i t , and this 
recognition implies expectations. In turn, these expectations must be 
communicated to the institution in the ro le . This means that the general 
statement of institutional role must indicate what the role i s for, what the 
institutional role occupant is expected to achieve, what objectives are 

61 



involved, as well as what activities a re required or permitted. The state­
ment must also indicate what access to resources a re used. Without such 
a statement about resources , the definition of an institutional role i s 
incomplete, for activities cannot be carr ied out unless there i s access to 
the resources that make them feasible. 

In other words, the functional content of an institutional role may take 
the form of general expectations, allocated into the institutional role from 
external sources or self-induced by the institution in the ro le . Self-induced 
expectations are valid if they come within the limits of the general accounta­
bility of the institutional role set by the educational system. Otherwise, they 
should appropriately be 'agreed' with the institution's beneficiaries and/or 
sponsors. In each case , the basic features of general expectations should be 
a matter between the institutional role-occupant and i ts beneficiaries and 
sponsors. This point becomes very significant when a multiplicity of expecta­
tions come from more than one source and the question of priori t ies a r i s e s . 
It i s essential that difficulties a re resolved (or disagreed) between the institu­
tion and i ts beneficiaries and sponsors, ra ther than just left. If left, they 
fester, and misunderstandings and recriminations are inevitable. If recog­
nized, action one way or the other can be achieved. 

THE NEEDS OF INDUSTRY AND THE INDIVIDUAL 

There are significant links between education and economic change in general 
and between technical education and industrial development in part icular . 
That there are such links i s undeniable; that this form and relevance are 
more difficult to define i s also abundantly c lear . Par t of the difficulty ar ises 
from the various functions of educational institutions. There is the view of 
education as a desirable object of consumption by students, and the view of 
education as an investment in human resources by the community. There is 
also another distinction, that of the complimentary functions or principles 
of matching and monitoring based on manpower planning which perhaps is 
most helpful for the purposes of clarifying institutional ro l e s . The concern 
here is with the matching principle. 

Technological changes in the manufacture, distribution, marketing, 
e tc . of new products and new services result in changes in skills required 
in the labour force. And as these processes require skill change, the com­
ponents of education and training offered to the labour force by institutions 
predicted on the matching principle of the ter t iary sector of the educational 
system must also change. This i s an example of the matching principle of 
education, to minimize the differences between the education and training 
required by industry, commerce etc. , and the education, skills and knowledge 
that people have. The matching principle provides a basis for analysis both 
of economic structures now existing and those proposed for the future. It 
i s able, albeit in an approximate way, to relate the supply of labour to the 
demand for labour in various industr ies . 

The matching principle is several stages beyond a crude vocationalism 
in both conceptual content and logistic detail. The idea of matching i s not 
in any sense meant as fitting people into slots . A curriculum based on it 
does not presume to tell individuals what to do, far less imply crudely 
restr icted training for one or more of the areas of activity. In other words, 
teaching the application of knowledge should not be thought as determined 
only by the needs of individual students. 

In conceptual content, a curriculum based on matching should not be 
identified with training people for today's jobs. To carry out a function 
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effectively in A.D. 2,000 requires a type of education that i s oriented to 
change since there is no means of telling what the problems of A.D. 2,000 
will be· It requires an ability to identify situations and abstract problems 
from these situations; the problems themselves may (or most likely may not) 
be identified with normal disciplines of the conventional curriculum· 

Within a curriculum based on the matching principle, it i s no use teach­
ing only concepts, the ability to recognize and evaluate counterconcepts must 
be as effectively inculcated. Thus in business education it i s no use simply 
teaching students to deal with marketing within the present social structure; 
students must be introduced to the ideas of what might be the equivalent 
function of marketing in a completely different social s tructure. Marketing 
par excellence implies sensitivity to social change, of course; but so do many 
other areas of operation. They should not be predicted on the assumption of 
an invariant socio-economic s t ructure . 

The key features of the matching principle which shape the orientation 
of higher education in the polytechnics a r e : 

(a) To enable students to acquire new approaches so that in future 
situations in which they find themselves they will be able to define and 
solve problems in a broad context (social, economic, technical, e t c . ) . 

(b) To enable present and future students to develop their own 
answers to the question "In which direction shall we go?" 
Opportunities - and, at the crunch, capital resources - a re matched 
to the likely development of all activities, not only the growth of 
manufacturing industr ies . There i s , therefore, a large difference 
between a curriculum based on the matching principle and narrow 
training for some single and specific industrial function. 

The vital role of educational programmes based on the matching principle of 
higher education in general and the polytechnics in particular i s to cause 
knowledge to be applied in matching the needs of industry and of individuals. 

The idea of making the application of knowledge the central role of 
technical education institutions has four important consequences. F i r s t , at 
the point of implementation, application of knowledge takes place on an 
individual basis and the educational programmes offered by the institutions 
should pay special attention to individual needs. Second, the application of 
knowledge takes place in a social context. It requires a broad understand­
ing of the behaviour of people, or the moral, ethical and social patterns 
which - as far as is presently known - give a good indication of the way 
people behave. Technical education institutions need to provide as much 
opportunity as possible for students to mature in a real-world context and 
not in one limited to considerations of the intellect alone. Third, the 
centrality of the application of knowledge emphasizes the development of 
initiative, at least in terms of action. This implies that more has to be done 
by the technical education institutions on the communication of action 
(coupling) as distinct from the communication of facts. Finally, the idea of 
teaching and learning how to apply knowledge means that the student should 
develop those skills that will enable him in future years to apply any further 
knowledge he acquires . This implies a life-long process of acquisition of 
knowledge in order to use i t . 

In summary, the instructional programmes of the technical education 
institutions span many technologies, many ar ts and many skills. The 
technologies related to engineering, environmental design and management, 
and the basic sciences come readily to mind. There are creative and 
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expressive a r t s and skills - painting, sculpture, fashion, textiles, industrial 
design, architecture, music, theatre and so on. There are also the pro­
fessional a r t s and skills - accountancy, business, economics, management, 
marketing. There are the skills of the community worker - technical teacher, 
social worker, l ibrar ian. 

In realization, it i s more than that: it i s many a r t s , many skills, for 
many people. One of the expectations of technical education institutions i s 
that their educational programmes should provide an equal welcome for three 
kinds of students. As well as those who want full-time and sandwich courses 
leading to registerable professional qualifications, there are many people 
looking for an education leading to other qualifications - diplomas and 
certificates, internal or external - and there are many young people who are 
already at work and are looking for an education on a part-time bas is , by day-
release from work or by evening study. It i s good for all concerned to have 
the kind of teaching and learning community which such a mix of students 
c rea tes . 

From all that has been said it should be evident that the role of the 
technical education institutions is characterized by a dual concern for high 
academic standards and vocational guidance. Their diverse enabling 
activities have a bias towards objective creativity and the application of 
knowledge which i s thought to be particularly appropriate to the needs of 
the times. 

Major Policy Considerations 

National policies can be broad and relate to the establishment of 
educational systems or be narrow and relate to specific programmes. For 
instance, a policy statement may say that every individual has a right to 
appropriate ter t iary education, or it may set out detailed and wide ranging 
objectives. The former relates to a broad national concept of the type of 
education needed to achieve broad objectives. The latter implies a much 
closer and detailed analysis of manpower and related needs. It should not 
be inferred that the first statement does not have implicit objectives. Con­
straints relating to the economy, manpower required by industry, commerce 
and government, and needs seen by different sectors of the public, will 
generally guide the direction of an educational system. In contrast the 
objectives in the lat ter example are explicit. 

Major policy statements a re usually formulated following the work of 
an ad hoc group. (These may go under one of such names as Committee, 
Commission, Working Par ty , Task Force etc) established to undertake an 
in-depth study of a defined problem a rea . Groups of such a nature are 
usually set up by governmental agencies although there are examples of 
similar ones set up by non-governmental "voluntary" agencies that have 
induced equally far-reaching resu l t s . Ready examples of the first type 
(commissioned by governmental agencies) from Commonwealth countries 
are typified by the following th ree reports published in the early sixties: 

(a) BRITAIN - Robbins Report. Committee on Higher Education, 
Higher Education: Report of the Committee Appointed by the Prime 
Minister under the Chairmanship of Lord Robbins, 1968. 

(b) AUSTRALIA Tertiary Education in Australia: Report of 
Committee on the Future of Tert iary Education in Australia. 
Committee appointed by the Prime Minister under the Chairmanship 
of Sir Leslie H. Martin, 1964. 
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(c) NIGERIA - Investment in Education: Report of Commission on 
Ροst-Secondary Education. Commission appointed by the Federal 
Government under the Chairmanship of S i r Eric Ashby. 1960. 

Of the second type (commissioned by non-governmental 'voluntary' agencies), 
similar examples are typified by the following three reports published in the 
mid-sixties: 

(a) BRITIAN - Technical Teacher Training. Policy Statement by the 
Association of Teachers in Technical Institutions. 

(b) KENYA - After School What? A report published by the National 
Christian Council of Kenya on the establishment of Village Polytechnics, 
1966. 

(c) NIGERIA - Skapski Report. Comparative Technical Education 
Seminar Abroad. Report of the Comparative Technical Education 
Seminar Abroad and Recommendations for a National Plan of Vocational 
and Technical Education in the Republic of Nigeria. Prepared with 
support from the Ford Foundation, 1966. 

The common threads running through all six examples which are to be 
noted a r e : 

(a) They are usually ad hoc groups 

(b) They are usually established to provide solutions for a 
reasonably short-term problem with some provision to permit easy 
extension of the system at a later date. 

(c) As conditions change or need to be changed radically new ad 
hoc groups are established. 

(d) Whilst all recommendations are not necessari ly accepted, 
the reports usually provide a solid basis for future development. 

Most of these reports related in a large part to manpower needs to 
achieve national objectives and gave due recognition to the needs of 
industry. In certain cases , the number of training places to achieve national 
objectives and the available student input into specific institutions to fill 
those places were of importance. Thus there were three variables in the 
equations - the manpower needs in different vocation a reas ; the number of 
specialist training places to provide the output to meet these needs, and the 
input required at various levels and in various areas into the educational 
institutions to give the required output. 

It is suggested that these are basic variables in policy considerations 
regarding the balancing of "the needs of industry and individual choice". 
In the economically more developed countries, particularly in times of 
affluence, the controlling factor i s often not the input required to give target 
outputs but the demand by students for different types of courses in technical 
education institutions. Where there are no constraints on input, this seems 
to be the general pattern. The demand for places is probably influenced by 
the student's general area of interest together with his evaluation - often 
incorrect - of the long-term market demand for the particular skills. In a 
reasonably stable economic climate, this situation is probably acceptable. 
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However, there are severe limitations where the market i s comparably small 
and the required numbers with the particular skills fluctuate. For example, 
several years ago the number of students opting into geology courses at a 
particular Commonwealth country's area technical education institution was 
small. With a local mineral boom there was a shortage of geologists although 
the total number required was small. Vacancies were advertised at inflated 
sa lar ies . The immediate result was a big influx of students into geology 
courses . In the meantime, the market became saturated with imported or 
expatriate geologists so that the graduate group had great difficulty in 
obtaining positions. This lag between supply and demand is a fault of the 
laissez-faire system of matching manpower supply with manpower demand as 
depicted above. 

As resources are usually limited, quotas need to be imposed in various 
disciplines of study. Once again, in developed countries these are often 
based on student demand and are determined by the educational institution 
itself. However, with the current world-wide situation where funds available 
for education are restr icted and there i s a questioning regarding the returns 
from funds invested in education, it i s highly probable that limitations will be 
placed on the inputs into various study areas in developed countries. 

In developing countries one of the scarcest commodities is adequately 
trained manpower, and one of the great needs seen by the population is for 
education. Here a government will undoubtedly see a balanced development 
of the country's resources as i ts prime responsibility, and consequently is 
almost certain to have a fairly clearly defined development programme which 
will include manpower required and methods of obtaining i t . Priori ty will be 
given to methods of obtaining this manpower. It will probably do this by 
regulating the number of students entering different study a reas , by providing 
appropriate educational training places to achieve i ts ends, and by ensuring 
that students enter the training places available. Unfortunately, individual 
preferences and national aspirations (usually strongly influenced by the 
needs of industry) will not always coincide. 

Where in an effort to satisfy the needs of industry, government wishes 
to firmly direct students into appropriate programme, what can governments 
do while accommodating the principle of individual choice? 

Where the application for positions exceeds places and where the 
prospective student is entirely dependent on government for his education 
and his upkeep during his programme of studies, he can be offered support 
provided he opts to enter a certain area. There could be opposition to 
such a scheme in more developed countries. A further possibility is for 
the government to ear-mark funds so that non-priority courses are 
minimised or eliminated. A further method of direction - less by coercion 
and more by persuasion - is to use a system of scholarships to students 
opting into priority a reas . 

Status, Remuneration and Job Satisfaction 

One of the problems in connection with manpower policy as it relates to 
reconciling 'the needs of industry and individual choice' particularly in 
developing countries, is the aspirations - often quite unrealistic in terms 
of ability of so many students - to want to go to the top level of the work­
force. It is significant that one does not see demands to the same extent 
in economically advanced countries where the responsibility of different 
levels of the workforce is accepted. Generally speaking, workers are 
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required at all levels be they unskilled, craftsmen, technicians, 
professional or management areas in the national development plan. 
Government educational policy and other policies relating to national salary/ 
wage s t ructure , influenced by other factors will determine this mix. 

Status or respectability of different levels of the work force i s hardly 
a matter for legislation. It is suggested that is more a matter for 
occupational or professional associations of workers (Technician Society, 
Draftsmen Society, Society of Engineers, etc .) who can and will work for 
the betterment of the group as a whole and its image in Society. However, 
governments can assis t by avoiding the giving of an impression of elitism, 
Government must ensure that the educational institutions and instructional 
programmes for each workforce level are adequate and of good quality, and 
that the remunerations received will ensure the right proportions of the 
various levels of manpower. 

The crux of the matter is that to the minds of many, the role of formal 
education is closely linked with the creation of urban eli tes. It is expected 
that parents and children will continue to look to urban wage employment for 
the fortunate few who get through secondary school. The assertion is that 
so long as fewer than 10 per cent of the age group in a country complete 
secondary school, and so long as jobs in the modern sector (however scarce 
these jobs may actually be) pay five to twenty times the country's per capita 
income, schools will be elitist no matter what they teach. 

About less developed countries, one frequently hears the cliche that 
"school children are unwilling to work with their hands". Clearly, the 
incentive structure makes it highly undesirable for children to return to 
the unreformed peasant agriculture or handicrafts of their parents when 
other opportunities seem to be available. A related latter-day phenomena 
is one whereby highly qualified technologists practice their specialty (which 
may be connected with design, construction or manufacture) only for a 
minimal period and opt for the more lucrative fields of general business 
middlemen and commissioned agents largely in the import/export trade where 
the returns are higher through wheeling and dealing. 

The situations just depicted call for clearly thought-out and 
imaginative interventions on the part of government in the national incentive 
structure so as to assure better returns for money invested in the education 
and training of scarce specialised manpower. 

The Special Needs of Small Industries 

See annexure I. 

GROUP (C) TOPICS: RELEVANCE TO (SPECIAL) NEEDS OF THE 
ECONOMY 

Environmental 

Generally speaking, in each less economically developed country, some 
parts of the country have had long experience of urbanisation, but the post 
independence years have seen the phenomenon of rapid urbanisation in 
these previously urbanised areas and many other new a reas . The casual 
observer might, at first glance, see little evidence of any realistic 
physical planning in the very great majority of towns in less developed 
countries and the picture presented is generally one of urban disarray. 
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Rapid urbanizat ion c r e a t e s numerous problems of a s o c i a l , environmental 
and in f ras t ruc tu ra l na tu re r e q u i r i n g , amongst o ther th ings , technological 
and manager ia l ski l ls for the i r so lu t ions . In the task of environmental 
planning, development and management, it i s a r a c e against t ime. The re is 
a grea t deal to be done to provide reasonable l iving conditions and an accept ­
able minimum range of s e r v i c e s for those who a r e a l ready l iving in the urban 
a r e a s - in i tself a gigantic t a sk , but the needs of the new immigrants to the 
urban a r e a s also have to be cove red . 

The p r o c e s s of environmental p lanning, development and management 
r a i s e s quest ions r ega rd ing the specific plans of development chosen and open 
up the poss ib i l i ty of o t h e r s . It touches on the final choice of goods and 
s e r v i c e s as well as on the methods by which these will be produced and con­
sumed. It should induce us to identify the most appropr ia te technologies , as 
well as o ther fac tors such as locat ion of ac t iv i t i e s ; by which, was te can be 
minimized, recyc l ing of m a t e r i a l s , and the use of na tura l r e s o u r c e s can be 
made more efficient. 

The f i r s t point to be cons idered in environmental education ( i . e . t ech­
nical education for effective environmental p lanning, development and 
management) is that problems should not be taken in i so la t ion . Whether one 
cons iders the control of d i s e a s e , pollut ion, u rban squa lo r , the provis ion of 
she l t e r and meaningful work , o r the adequate convers ion of the energy on 
which vi r tual ly everything depends , one finds problem in ter locked with p r o b ­
lem, profess ions working with and against one ano ther , quest ions of r e s o u r c e 
a l locat ion, legal cont ro ls v e r s u s economic regu la t ion , the needs of one 
community se t against those of another , and long- term aims in conflict with 
sho r t - t e rm expedien t s . Technological manpower cannot do much on i ts own. 
Any approach needs to be conce r t ed , col laborat ive and comprehens ive . All 
must take pa r t in i t . 

The p r e s e n c e in technical education inst i tut ions of academic staff who 
p o s s e s s exper t i se in one o r more a r e a s of environmental and behavioural 
sc ience and who have deep motivation for work in problems concerning the 
interface beteeen man and the environment , invest the inst i tut ions for t ech­
nical education with a capaci ty to launch on pro jec t s which a re given an 
added complexity by the need to take socie ta l at t i tudes into account . F o r 
example, the solution of some of the problems of living in an urban envi ron­
ment will r e q u i r e the co-opera t ive efforts of technological manpower and of 
socia l s c i ence -based manpower . The climate in which the capaci ty to work 
together on complex in te rac t ing facets of a problem can and should be 
fos te red in our inst i tut ions for technical education so that when environmental 
p ro jec t s a r e under taken , competent and unders tanding personnel a re available 
to attempt solutions which take both technological and environmental fac tors 
into account . 

The p lea for a concer t ed , col laborat ive and comprehensive approach 
does not mean that t he re i s global uniformity e i ther in the sca le and na ture 
of environmental problems o r in the n e c e s s a r y r e sponse of technical education 
The f i r s t thing that must be recognized is that eve ry global r eg ion , sometimes 
every count ry , has a different mix of p rob lems , different p r i o r i t i e s and 
different educational i n f r a s t r u c t u r e s . Internat ional and regional col laborat ion 
does not imply simple t r ans fe r of l ea rn ing r e s o u r c e s , cou r se content and 
programme s t r u c t u r e . 

A key factor in developing an effective environmental education for 
technological manpower is the availabil i ty of sui table lea rn ing r e s o u r c e s , 
in profess ion and v a r i e t y . These would include such things as ca se - s tud i e s 
designed for par t ic ipat ion and active l ea rn ing by s tuden t s , games and 
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simulations, independent-study units for the learning of definable factual 
information and skil ls , and the outlines of possible projects with l ists and 
collections of relevant source mater ials . The preparation of such resources 
calls for creativity and experimentation. It takes too much time for most 
teachers working in isolation, and interest should be stimulated in the possi­
bility of setting up networds whereby the production of such resources can be 
shared on a regional bas i s . A consideration of learning resources leads to 
the question of teaching staff development for technical education. A new 
approach, stressing active and open-ended learning, calls for a switch of 
teaching skills which is more than some teachers can make without guidance, 
support and encouragement. The use of resource materials brings new oppor­
tunities for the student, but the preparation of such materials also involves 
the teacher in active learning. As he wr i tes , shares and evaluates materials, 
as part of a national or regional network, he learns about environmental 
education from his colleagues in ways which may be more effective than the 
routine reading of learned journals or attending courses on teaching methods. 
In other words, he finds himself in an open learning system similar to, and 
overlapping, that which he is trying to devise for his students. 

The need for updating curriculum content and ascertaining its relevance 
to changing conditions is an issue that is raised more often than any other. 
Various curricula in technical education are crowded with content whose 
modification is strongly opposed (for a variety of reasons , practical and 
conceptual) and the pressures to add even more content grow every year -
including the plea now being made for the relevance of environmental education. 
This issue must be clearly recognized. However, there should also be ready 
agreement that the fundamental principle underlying considerations of the core 
curriculum should be the preparation of people who are competent to enter 
their chosen professions or occupations. Two additional points should be 
considered by the relevant authorities before they conclude that there is in­
sufficient time for environmental education in technical education courses . 
The first is that educational technology can offer substantial savings in the 
time taken to learn some parts of the core curriculum. Each institution 
should ask itself if it is doing all that it could in the light of modern methods. 
The second point concerns the size of the core curriculum. Certain questions 
need to be asked, year after year : "Do our students (still) have to learn 
this? Can they not learn it l a te r , if they need i t , when they need i t?" These 
questions highlight the necessity to assign priorit ies to the various components 
of the curriculum content. 

The orientation of the content of environmental education is also 
important. The content should not be uniform for, say, students of mechanical, 
chemical and civil engineering. As motivation is of crucial importance, the 
approach should be professional, and the student should see the relevance of 
the educational content to his future ro le , to the demands that will be made 
upon him and to the responsibilities he will be expected to shoulder. This 
rules out the encyclopaedic, something-of-everything approach in which too 
much is attempted and too little can be integrated in the minds of the students. 

As well as being professional, the education should be ethical. This 
does not mean simply offering of lectures on ethics in general or even on, 
say, engineering ethics in part icular . It means handling ethical problems 
as part of the more general process ; learning to consider the ultimate impli­
cations of engineering decisions and building up a coherent set of values 
which can be taken into the world and revised and added to in the light of 
experience. Its success depends on an educational environment in which 
teachers accept the existence of ethical problems and do not pretend that 
technical education is value-free. 
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A considera t ion of the programme s t ruc tu re for environmental education 
should f i r s t be in re la t ion to the general education of all technological man­
power , r e g a r d l e s s of spec ia l i ty . There should be r eady acceptance that 
changes in formal education (which is r e la t ive ly short ) cannot be the whole s t o r y . 
Life-long informal education and re -educa t ion (which follows after formal 
education) cannot be ignored , pa r t ly because of changes in technology and 
pa r t l y because we cannot wait until c u r r e n t formal education programmes have 
the i r effect. All levels of technical education - ce r t i f i ca t e , o rd ina ry diploma, 
h igher diploma, profess ional diploma and pos t - expe r i ence - must begin to 
ref lec t environmental problems in the b roades t s e n s e , and h e r e we must not 
forget the contribution which profess ional bodies can make through the i r 
influence and authori ty and such means of disseminat ion as thei r profess ional 
journals and mee t ings . Also r e l a t ed to programme s t r u c t u r e of environmental 
education a r e ma t t e r s of academic organizat ion and management. If changes 
a re to o c c u r , attention must be paid to the mechanics of col laborat ion and 
support between depar tments ; to the incent ives and r e w a r d s which human 
beings need where new efforts and sac r i f i ces a r e r e q u i r e d . 

Product ion and Safety S tandards 

Produc t S tandards 

A c l e a r definition of s tandards i s poss ib le in te rms of the p r o c e s s of s t anda rd ­
iza t ion . In t u r n , s tandardiza t ion is a discipl ine by which human act ivi t ies of 
all kinds can be o rde red and regu la t ed , on the ba s i s of exper ience and tech­
nological development. According to the definition given by the Internat ional 
Organizat ion for Standardizat ion ( ISO) , s tandardiza t ion i s : 

The p r o c e s s of formulating and applying r u l e s for an 
o r d e r l y approach to a specific activity for the benefit and 
with the co-opera t ion of all concerned and in pa r t i cu l a r for 
the promotion of optimum overal l economy taking due account 
of functional conditions and safety r e q u i r e m e n t s . 

It i s based on the consolidated r e s u l t s of s c i e n c e , 
technique and expe r i ence . 

It de termines not only the bas i s for the p r e s e n t but 
also for future development it should keep pace with 
p r o g r e s s . 

Through s tandard iza t ion : 

(a) S tandards a r e draw up which r e l a t e t o : defini t ions, terminology 
o r symbols : fundamental o r der ived un i t s ; specif icat ions with r e g a r d 
to quality or opera t ion; p rocedu re s for tes t ing requi rements (physical 
o r chemical t e s t s , e t c . ) ; p rocedu re s in general ( r eg i s t r a t i on , ca lcu la ­
tions e t c . ) . 

(b) It is ensured that these s tandards cor respond to the economic 
level of the environment in which they will be applied, in the hope of 
r a i s ing that level and benefiting the community in g e n e r a l . 

(c) Maximum efficiency and yield is obtained from raw m a t e r i a l s ; 
p r o c e s s e s and p r o d u c t s . 

The l e s s developed countr ies a r e now facing, or have in the pas t had 
to face many problems in connection with s tandard iza t ion . These can be 
summed up as the following set of condit ions: inefficient indus t ry and high 

70 



cost of product ion; lack of technical development in indus t ry and education; 
low quality of output; high p r i c e s ; marke t s limited by high p r i c e s ; high ra t e 
of r e p a i r for p r o d u c t s . 

In the l e s s developed c o u n t r i e s , recogni t ion must be given to the 
important ro l e of s tandard iza t ion , introduced at an e a r l y s t a g e , in a c c e l e r a ­
ting the indust r ia l p r o c e s s in developing count r ies and avoiding waste of 
capital and. human and other r e s o u r c e s in d i s o r d e r l y growth. Standardizat ion 
has another p a r t to play in the t r ans fe r of technology by providing organized 
information and by codification and c lass i f icat ion of data on a uniform b a s i s . 

Efforts in internat ional and regional col laborat ion in s tandardizat ion 
could minimize production inefficiency in engineer ing indus t r i es and reduce 
r e p a i r , maintenance and se rv ic ing cos ts of equipment by ensur ing that plant 
components a r e eas i ly in terchangeable with the minimum of spa re p a r t s . The 
expansion of export marke ts and the substi tution of domestic products for 
imports would both be facil i tated by the acceptance of s tandards ensur ing 
consis tent quality and in products packaging for expor ts and also by giving 
the local consumer confidence in domestic p r o d u c t s . In the l a t t e r c a s e , 
s tandardizat ion should assume an aducational function, making the consumer 
aware of the level of quality and performance he i s enti t led to demand. There 
i s no be t t e r s t a r t ing point for this type of consumer education than in the 
technical education ins t i tu t ions . 

Safety 

Somewhere in the chain of c i rcumstances which lead to in jury , we find the 
human f ac to r . The challenge of t rue accident prevent ion is to change atti tudes 
of mind by efficient and r egu l a r safety t ra in ing for all l eve ls of technological 
and manager ia l work f o r c e . The aim must be to make eve ry individual in 
indus t ry have more r e g a r d not only for his own persona l sefety but also for 
the safety of o t h e r s . 

Attention to safety in education inst i tut ions has two main a ims: to ensure 
that the actual working conditions a r e sa fe , and to inculcate in the students 
a knowledge, of, and a r e s p e c t fo r , the p r inc ip les of accident prevention as 
a p repa ra t ion for the i r l a t e r life in indus t ry where safety t ra ining is essent ia l 
for everyone in any indus t r ia l undertaking - o p e r a t o r s , supe rv i so r s as well 
as top levels of management. 

F ina l ly in r e s p e c t of the needs of indus t ry for safety , what proport ion 
of wastage due to accidents de r ives from the involvement of the technological 
and manager ia l work force in road traffic accidents? What a r e the implica­
tions for formal education programmes in inst i tut ions and for continuing 
education programmes in both indus t ry and inst i tut ions? What then is the 
place of d r i v e r education and road safety t ra in ing in the var ious educational 
programmes? 

Self-Employment 

As indicated e a r l i e r , the function of technical education inst i tut ions is to 
meet the needs of the community ( indust ry as well as individuals) for tech­
nical education with due r e g a r d to cost benefi t . In this connection var ious 
problems may a r i s e . F o r example, the need may be obvious but the demand 
lacking among the unenlightened needy . Again the need , though s e r i o u s , 
may involve such a small group that even when the demand is c l e a r , it is 
doubtful whether a viable provis ion can be made to meet i t . In development 
work , t h e r e f o r e , those in charge of inst i tut ions (as dis t inct from manpower 
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planners who contr ibute to national development plans) will be faced continu­
ously with the assessment of needs and should have a c l e a r policy in taking 
action on such a s se s smen t . Where the need is c l e a r and the demand is found 
to be s i zeab le , then the re is justification in going ahead with the provision 
even though the demand i s s t i l l not fully developed, provided s teps a re taken 
to stimulate demand. If, however , the demand i s small and i s not l ikely to 
i n c r e a s e , cons idera t ion should be given to the idea of using exist ing faci l i t ies 
in other es tab l i shments , These c a s e s a r e re la t ive ly simple to t a c k l e . The rea l 
difficulties a r i s e in dealing with la tent n e e d s , that i s , needs which will c l ea r ly 
a r i s e in the future as the economy deve lops . Vigilant and competent adivsory 
committees with s t rong r ep re sen t a t i on from employers should be set up to con­
s ide r the demand for each need and to determine the appropr ia te and opportune 
time for actual ly introducing a t ra in ing cou r se to meet the need . 

In o rde r to meet the manpower needs of the high productivi ty sec to r o r 
modern sec to r of indus t ry effectively, economically and without f rus t ra t ion , 
inst i tut ions should devise an education and t ra in ing system tha t , quanti tat ively, 
r e l i e s l e s s on s t a t i s t i c s and long-range fo recas t s and more on s ignals ema­
nating from the day- to -day workings of the employment market ( i . e . , the 
economy's capaci ty to absorb labour into productive employment). These 
s ignals include s a l a r y t r ends for specific occupat ions , employment exper ience 
of the products of the technical education ins t i tu t ions , improved data on un­
employment, per iodica l employment market information, and establ ishment 
s u r v e y s . 

There is no doubt what the Ashby Commission had in mind when it 
commented, "It would be a shor t sighted policy to allow the educational system 
of a country to be control led solely by 'consumer needs ' for manpower. However, 
it is pa r t of the duty of an educational system to meet these n e e d s , and in a 
young country pa r t i cu l a r ly they must be given p rominence . " It is increas ingly 
being rea l i zed that the "consumer needs" include the stimulation of self-
employment. There must be a studious and detai led examination of the r e a l 
requi rements for self-employment, of those act ivi t ies most probably re la ted 
to the production of new weal th , and of the curr iculum content and t ra ining 
methods bes t suited to these r equ i r emen t s . 

The te rms self-employment and en t r ep reneu r sh ip a r e often used in t e r ­
changeably. It is t rue tha t , both a r e "agents" of economic development -
important cont r ibu tors to the r a t e of economic growth . But the term 
"ent repreneur" should be used only in r e fe rence to a type of bus iness activity 
and not to the ownership of the means of product ion. It is not just about the 
capi ta l i s t ic e n t r e p r e n e u r - it is about the man who under takes or " e n t e r p r i s e s " , 
and such a man may be in the public sec to r o r in the pr ivate s e c t o r . 

In o ther w o r d s , the e n t r e p r e n e u r may b e , but need not be , the one who 
furnishes the cap i t a l . It is l eade r sh ip r a t h e r than ownership that m a t t e r s . 
Therefore capi ta l investment r i s k bear ing is no par t of the e n t r e p r e n e u r a l 
function. The capi ta l i s t b e a r s the r i s k , the e n t r e p r e n e u r br ings about the 
changed production function. The two may, or c o u r s e , be done by the same 
man and often a r e in today 's wor ld . P robab ly , the re is no single more con­
fusing dist inct ion today than that between en t r ep reneu r sh ip and r i sk taking 
genera l ly . The e n t r e p r e n e u r c l ea r ly takes g rea t pe r sona l r i sk in the p roces s 
of bringing about the introduction of often t raumatic new production functions. 
The e n t r e p r e n e u r may also put his own money into the new project and thereby 
becomes a financial r i s k t ake r - probably even self-employed. 

The cause-effect testimony ready at hand is that a ce r t a in type of human 
motivation, which has been styled the Need for Achievement (N/A) , is a link 
to economic development via the e n t r e p r e n e u r . That is to say , successful 
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e n t r e p r e n e u r s genera l ly have more of this pa r t i cu la r human c h a r a c t e r i s t i c . 
There a r e six converging l ines of evidence which lead to the conclusion that 
N/A is e s sen t i a l for r e a l l y successful e n t r e p r e n e u r a l performance and hence 
contr ibutes to economic development. They a r e : 

(a) Men with high N/A pre fe r to take moderate r i s k s and do be t te r 
when they a r e operat ing under a condition of moderate r i s k . This line 
of evidence came from technical l abo ra to ry and theore t ica l work in 
psychology over a 20 -yea r span . 

(b) A high concern for improvement or doing well is assoc ia ted quite 
genera l ly with rap id r a t e s of economic growth. This line of evidence 
came from longitudinal s tudies of popular l i t e r a tu r e on achieving and 
non-achieving soc ie t ies - both h i s to r i ca l and contemporary . 

(c) Minori t ies who have played key r o l e s in most economic develop­
ment were higher in measu re s of the N/A c h a r a c t e r i s t i c . F o r example, 
ce r t a in groups of Jew in the West a r e cited as having demonstrably 
higher N / A . 

(d) Businessmen sco re higher on N/A than profess ionals of comparable 
education such as l a w y e r s , d o c t o r s , p r i e s t s and b u r e a u c r a t s . Within 
the bus iness g roup , those who have higher N/A tend to do be t te r in the 
sense of being promoted f a s t e r . 

(e) Bus iness concerns in the pr ivate sec to r headed by men with higher 
N/A grow f a s t e r . This line of evidence de r ives from a Scandinavian 
field s tudy. 

(f) Training aimed at injecting some N/A into businessmen leads to 
re la t ive ly rap id growth of the focal bus inesses whose subsequent activity 
could be followed. The t ra ining programmes have been used in cer ta in 
pa r t s of As ia , North America and Africa for s eve ra l y e a r s . 

Specia l Training Needs of Women and Gi r l s 

It is important that inc reased opportunit ies should be provided for women and 
g i r l s to benefit from technical educat ion. A fuller par t ic ipat ion of women and 
g i r l s in technological and manager ia l c a r e e r s is v i t a l , not only in terms of 
fuller ut i l izat ion of the i r capabi l i ty , but in te rms of the humanizing effect that 
they br ing to the jobs , the work place and the social p r o c e s s e s at l a r g e . 

Amongst cons t ra in t s r epo r t ed as operat ing against fuller par t ic ipat ion 
of women a r e : differential wages and s a l a r i e s , hardsh ips involved in the job, 
other cu l tura l fac tors whether at the conscious and sub-conscious l e v e l s , and 
lack of t ra ining faci l i t ies and t ra ining suppor t . 

Remedial measu res or act ions known to have been taken include: 

(a) Identifying occupations where the par t ic ipat ion of. women and g i r l s 
is deemed unsa t i s fac tory and requi r ing active suppor t . 

(b) Organizat ional involvement of women in rec ru i tment , promotion 
and other committees. 

(c) Tra in ing . 

(d) The c rea t ion of specific oppor tuni t ies . 
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Steps need to be taken to promote the education and training of women 
and girls for a wide spectrum of technological manpower. For example, they 
should be trained not just as engineers but as technicians as well. Not only 
should the ba r r i e r s in the way of participation of women and girls in tech­
nological and managerial occupations be overcome, but also active educational 
training and employment support should be given within the context of the 
social and cultural conditions. 

On this matter, one view has been expressed that problems of developing 
countries might require a separate approach to that used for the developed 
countries. Another differentiation has been made between the problems of 
labour surplus countries and those of countries with labour shortages. In 
this context, it is worthy of note that one country where there were labour 
shortages, plans to depend more on "woman manpower" by stimulating their 
recruitment into jobs for which they are suited, and by inducing men to 
transfer from soft office jobs to active work in production. 

Interdisciplinary Activity 

See Annexure II. 
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ANNEXURE I 

POLYTECHNICS AS NUCLEUS FOR SMALL SCALE INDUSTRIES 

(An ex t rac t from Polytechnic R e s o u r c e L e t t e r , July 1976, 
Vol. 7, N o . 7 , p . 2 - 3 ) 

G . D. Goray 
Management and Marketing Consultant , Kanpur 

Poly technics , which a r e c o r r e c t l y imparting technological t ra ining to students 
only have a wider ro le to p lay . The small scale indus t ry lacks the following 
faci l i t ies and u t i l i t ies which a r e vital for efficient functioning and can be 
classif ied a s unde r : 

IN THE FIELD OF OPERATION 

(a) Technica l information. 

(i) Technica l r e f e r ence ma te r i a l . 

(ii) Specia l ized knowledge and o rd inary knowledge of ce r ta in 
ski l ls and t echn iques . 

Problem solving in p rocess ing and manufacturing which includes 
engineer ing, technological and chemical p rob lems . 

(b) Product ion planning and control management. 

IN THE FIELD OF PLANNING 

(a) Planning and design of p roduc t . Information on norms and 
s t a n d a r d s . 

(b) Market ing information on product planning. 

(i) Marketing information (marketing r e s e a r c h o r accumulated 
exper ience of marketing) about what product to p roduce . 

(ii) What should be product c h a r a c t e r i s t i c s . 

IN THE FIELD OF QUALITY CONTROL 

In this field two types of needs a r e r evea l ed : 

(a) Information on s tandards qual i ty , i . e . what a r e the prevai l ing 
s tandards of qual i ty . This will acquaint the small scale manufacturer 
with the s tandards by which h i s products a r e judged by o thers and 
unrecognized speci f ica t ions . 

(b) Making avai lable the analyt ical tes t ing and assessment facil i t ies 
available to the SSI uni t . 
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It is well known that many, rather most of the polytechnics have suffi­
cient testing equipment, laboratories and qualified (many times experienced) 
people on staff who can undertake such testing and analysis work. It is also 
known that many of these facilities, equipment and talent lie dormant because 
it is not used. 

This resource which exists must be exploited on the basis of selling 
this service at nominal cost and much of the difficulty of an SSI unit is about 
this respect . 

We know that in most of the polytechnics a large amount of plant, 
equipment and machinery i s , underutilized. This blockage of money on under­
utilized on macnines and plant and equipment which is partly in use is idle 
production capacity. 

While the country suffers from shortage of power and lack of foreign 
exchange for import of sophisticated machinery we should consider whether 
better use can be made of machinery, plant and equipment capable of precision 
work. 

The small scale industrialist lacks funds, facilities and time to acquire 
these machines. If such machines or plants are made available to him, his 
capital investment will be reduced and profitability (because of availability of 
more funds as working capital) increased. Machines, plant and equipment may 
be made available as follows: 

(a) The Polytechnics offer the use of these plants, machinery and 
equipment on time sharing bas i s . 

(b) The SSI unit sends its own personnel to operate the machines. 

(c) The raw materials is supplied by the SSI unit. 

(d) Or an alternate method can be evolved to employ paid efficient 
personnel in production and sub-contract the facility of the plant, 
machinery along with hire charges for the man. 

IN THE FIELD OF MARKETING 

The main difficulty with an SSI unit is that it lacks marketing knowledge. The 
entire profitability is dependent upon the selection of the right production, 
the current pricing and the use of marketing efforts (strategy included). 

Polytechnics must develop facilities of management and marketing in 
order to help the SSI act efficiently. A little guidance by a management expert 
on organization, finance, personnel and profit planning can turn a closing 
unit into a profitable unit. 

I have tried to enumerate broadly the aspect that require our attention. 
The earl ier the polytechnics start the above facilities which are of two types-
one conventionally technical and the other belonging to the group of management 
technology the bet ter . 

A small scale unit (SSI unit) will benefit immensely from the provision 
of these facilities. The Polytechnics can promote new SSI units and also 
help the existing units to survive. 
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ANNEXTURE II 

An Extract from 

PAPER D. PROGRAMME DESIGN 

by 

Dr. Keith Legg 
Director, Hong Kong Polytechnic 

Paper written for 

National Workshop on The Structure of 
Instructional Programmes in Technological Institutions 

5-10 September 1977 
at the Polytechnic, Ibadan 

BREADTH AND INTER-DISCIPLINARY STUDIES 

General 

Programmes of study can be classified under the following headings: 

Uni-disciplinary 
Μulti-disciplinary 
Inter-disciplinary 

Programmes can be specialized or broad although the uni-disciplinary 
type tends to be the most specialized because of the greater time available 
to concentrate on the one discipline. In technical education great emphasis 
placed on the specific needs of industry and commerce, and there is a d is ­
tinct trend to be over-vocational - a form of over-specialization, espeically 
from the student view-point. In general , most secondary and tert iary levels . 
However the basic aim must surely be to produce people who can think for 
themselves and who are equipped to do a useful job; but who are also capable 
of becoming good citizens and enjoying the cultural aspects of life. 

In industrializing societies increasing industrial sophistication demands 
better standards in design, manufacture, handling and materials control. 
Furthermore there is the strong world influence for environmental con­
servation arising from such factors as excessive noise, air and water pol­
lution, waste of all kinds, odious smells and deteriorating urban environment. 
All of these factors , together with the fact that small firms need more 
generalists than special is ts , leads to a progression from uni-disciplinary 
to multi-disciplinary to inter-disciplinary educational programmes. 

Breadth 

There are good reason, therefore, to suggest that most educational programmes 
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should be approached from the standpoint of b read th of s tudy. This implies 
thinking a c r o s s discipl ines and an inst i tut ional s t r uc tu r e and organizat ion 
that encourage b r e a d t h . (The systems approach d i scussed in Sect ion 2 above 
indicates a way in which this can be achieved· ) 

The subject mat te r of the th ree c lass i f ica t ions of programmes can be 
broken down into units a n d / o r modules in such a way that study c o r e s r e 
p r e s e n t i n t e r -d i sc ip l ina ry s t u d i e s . Such c o r e s , o r p a r t s of them, will be 
common to a number of different p rog rammes . Specia l iza t ion o r fur ther 
breadth can then be obtained by appropr ia te additional specific units and 
modules (see a lso Sect ion 5 and F igu re 4 . ) · Such an approach is c l ea r ly 
economic whilst meeting the needs of the genera l community and the s tudent . 
It a lso faci l i ta tes a rapid development from a broad base unto new a r e a s of 
study through the addition of new units o r modules as need a r i s e s . Thus a 
much quicker p r o c e s s can be achieved than by the more usual product ion of 
a fully ta i lor -made p rogramme. 

In t e r -d i sc ip l ina ry S t r u c t u r e 

The key to the provis ion of b read th and of i n t e r -d i s c ip l i na ry study l i e s in 
the insti tutional s t r u c t u r e . The convectional facul ty /depar tmenta l s t r uc tu r e 
cen t red on bas ic d isc ip l ines tends to produce a sense of "not belonging" 
amongst both s tudents and staff. The two s t r u c t u r e s can be compared to 
function and pro jec t systems encountered in i ndus t ry . A good solution is to 
adopt an in ter l inking system by superimposing a secondary- type s t ruc tu re 
of i n t e r -d i s c ip l i na ry i n s t i t u t e s , s choo l s , and c e n t r e s upon the more con­
ventional facul ty/depar tmental s t r u c t u r e . Such a dual s t r u c t u r e is outlined 
in F igu re 3 · 

In s t i t u t e s , schools and c e n t r e s a r e r e l a t ive ly autonomous act ivi ty 
groups which b r ing the more bas ic d isc ipl ines together trhough multi-, i n t e r -
or t r an s -d i s c ip l i na ry study ac t iv i ty . E s s e n t i a l l y they faci l i tate the p r o c e s s 
of cutting a c r o s s the t radi t ional boundar ies of divis ions and depar tmen t s . 
Such needs can a r i s e through a l a r g e b road ly based se rv ic ing function, the 
co-ordinat ion of s ca t t e r ed but r e l a t ed aspec ts of a b r o a d e r based subject 
a r e a or through a t ru ly t r a n s - d i s c i p l i n a r y ac t iv i ty . This l a t t e r concept is 
of pa r t i cu l a r developmental importance placing cons iderab le emphasis on 
synthesis ing a number of re levant d i sc ip l ines , e . g . the synthes is of t ech­
nology, urban planning, economics and social sc ience into the broad subject 
a r e a of t r a n s p o r t s t u d i e s . 

Such act ivi ty groups genera l ly function in c lose co-opera t ion with 
indus t ry , government agencies and public bodies and depend to a l a rge extent 
on pol ic ies generated through s t rong advisory educational ins t i tu t ions . They 
genera l ly contain permanent staff of an i n t e r -d i s c ip l i na ry kind and include 
associa ted staff from re levant depa r tmen t s . Equal ly the permanent staff of 
i n t e r -d i s c ip l i na ry activity groups can be assoc ia ted with p a r t i c u l a r d e p a r t ­
ments for more specific un i -d i sc ip l ina ry work . In this way, in te rac t ive staff 
at t i tudes a r e encouraged . 

The decis ion concerning the designation of an ins t i tu te , a school or a 
cen t r e depends upon the type of level of act ivi t ies and the extent to which 
department boundar ies a r e c r o s s e d . However , the common requi rements for 
all such groups must be an academic validation p rocedure meeting both the 
in ternal and external regula t ions of the Po ly techn ic . Hence for such p u r ­
poses the groups a r e linked through the Academic B o a r d , a Divisional (or 
Facul ty) B o a r d , o r a Department according to the s ize and p r imary na tu re of 
the i r b road subject a r e a . C lea r ly the l a r g e r ins t i tu tes will have g r e a t e r 
in ternal adminis t ra t ive , academic and other r e s o u r c e s than the smal ler c e n t r e s . 
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It will be evident that there may be some confusion over the 
nomenclature through the use of the words institute, school and centre . 
This is not an uncommon situation for titles of various activity groups, 
e .g . a computer centre for a servicing activity group and a transport 
studies centre for an academic activity group. This indicates the ad­
vantage of defining institutional function in terms of activity group. For 
example: 

Functional Activity Group Possible Nomenclatures 

(a) Education Institute 

(i) Uni- or multi-disciplinary School 

(ii) Inter-disciplinary Centre 

(b) Practical /Training Unit 

(c) Supporting services Department 

Group 

Services 

It is only then necessary to choose a consistent nomenclature to 
bring together the above two sets of functions and names. 

The general definition of activity groups within an institution also 
has advantages in the costing and management information function. 
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