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The previous two projects have dealt with partnership between technical 
educational institutions and industry, commerce and other bodies. They have 
been concerned with national framework, division of responsibility, and 
co-operation and co-ordination in the education and training process for 
industry, especially at the technician level. 

This paper is concerned with Project Three and considers technical 
education in an industrializing society. It is tempting to commence with a 
series of definitions; however, suffice to state that technical, which derives 
from the Greek work "techne" meaning a r t s , crafts and skil ls , is intended 
here to cover a very broad subject spectrum from science and engineering to 
commerce, design and economics. Secondly, "industrializing society" implies 
a developing situation from a base which can vary from the primitive to the 
relatively sophisticated. Thus it is an essentially synamic process and is 
usually accompanied by inadequate resources . 

The paper covers the various significant elements of the topic theme in 
four groups although in many instances they are interdependent. It also 
inevitably touches on aspects dealt with in the other two projects . Finally, the 
subject matter is effectively brought together through a concentration on a 
systems approach to technical education and the importance of the planning 
function. 

The objective is to promote free-ranging discussion in the hope that it 
will lead to new approaches, and appropriate action, to what a r e , by now, 
rather "old" problems. 

INDUSTRY AND THE INDIVIDUAL 

The needs of industry and individual choice 

The needs of industry and individual choice in technical education usually 
provide a dichotomy for most countries and must depend upon the provision of 
the resources that are possible and the particular circumstances of the country 
concerned. From the industrial viewpoint this emphasizes the need for 
reliable manpower forecasting. Even though this is notoriously difficult, it i s 
essential, since only by experience can it be improved. A good approach on 

56 



provis ion for technica l education i s to provide for the est imated manpower 
requi rements a s a minimum and to provide a s much more a s r e s o u r c e s will 
a l low. Some ove r -p rov i s ion in th i s way i s wise house-keeping since manpower 
forecas t s usual ly underes t imate and d is t r ibut ion a c r o s s i ndus t r i e s can be 
wrong. Within th i s more flexible approach individuals have a choice but it i s 
limited by the number of p laces avai lable in the va r ious subject a r e a s . Th is 
emphasizes the need for careful select ion which includes sui tabi l i ty for the 
type of work a s well a s academic a t ta inment . However it i s often argued that 
social p re fe rence for the individual should be completely u n r e s t r a i n e d . Many 
would ag ree that th i s i s a de s i r ab l e aim but i t must depend upon the r e s o u r c e s 
available to the p a r t i c u l a r count ry . Highly developed and economically 
successful count r ies can do th i s a s demonstra ted in the U . S . A . but in 
industr ia l iz ing count r i es the si tuat ion i s different . They tend to l ie between 
two ext remes - the schools e i t he r produce l a r g e number s , c rea t ing a high 
demand for r e l a t ive ly few p laces in t e r t i a r y educat ion, o r they produce too 
few even to satisfy the minimum t e r t i a r y requ i rements for indus t ry and 
commerce. Indust r ia l iza t ion depends upon adequate financial p rov is ion , 
especia l ly cap i ta l , and the avai labi l i ty of suitable manpower. Thus the 
provis ion of education i s inevitably t ied to economic p r o g r e s s and the major 
necess i ty i s to endeavour to balance the two a s far a s p o s s i b l e , i t would seem 
that developing count r i es tend to move from one to the o ther of the two extremes 
mentioned above s ince the more gene ra l education of the schools usual ly t akes 
educational p r e c e d e n c e . Much can be done however to in t roduce appropr ia te 
cu r r i cu la and t ra ining in the schools on the technica l side so that termination 
from the schools p rovides sui table qualif ications for enter ing indus t ry and 
commerce . All of these cons idera t ions emphasize the need to choose a 
flexible and in tegra ted system of education at a l l l e v e l s , from school to 
un ivers i ty , which optimizes educational effectiveness and cost efficiency. 
Much can be done h e r e if education i s looked at a s a whole r a t h e r than in 
isolated s e c t o r s of p r i m a r y , secondary and t e r t i a r y . 

S t a tu s , remunera t ion and job sat isfact ion 

Having linked educational opportunity to the r a t e of indus t r ia l iza t ion this 
r a i s e s the quest ion of s ta tus and job sa t i s fac t ion . One of the major problems 
in the provis ion of technical education r e l a t e s to the d is t r ibut ion of study 
l e v e l s , i . e . c ra f t , technic ian and technologist or g r a d u a t e . There i s no doubt 
that the g r ea t e s t need in indus t ry i s for technic ians and yet t h i s group enjoys 
the l eas t s t a t u s . Craft h a s been recognized for i t s innate ski l ls s ince the 
e a r l y ages and g radua tes enjoy t h e i r un ive r s i ty s ta tus and profess ional 
recogni t ion . The function of t echn ic i ans , however , i s not genera l ly recognized 
by the public at l a r g e (nor by some indus t r i a l i s t s ) and t h e r e has been a genera l 
lack of profess ional and academic recogni t ion from the profess ional i n s t i t u t e s . 
This has led to a lack of c a r e e r s t r u c t u r e and re la t ive ly poor remunera t ion . 
The need h e r e i s for a nat ional ly recognized qualified s e r v i c e , e . g . a 
Technician Reg i s t r a t ion Boa rd . This could be linked to specia l counci ls such 
a s those now developing in the U . K . through the Technician Education and 
Bus iness Education Councils ( T . E . C . and B . E . C . ) . F u r t h e r m o r e , to r e f e r 
back to the two ext remes of individual demand and the avai labi l i ty of p laces 
in t e r t i a r y education: when demand exceeds avai labi l i ty t h e r e i s a s t rong 
tendency (often backed by social p r e s s u r e ) to admit the most academical ly 
able i r r e s p e c t i v e of terminal study l e v e l . This p roduces individual 
f rus t ra t ion and dissa t i s fac t ion on two coun t s . F i r s t , the more academical ly 
able find themselves over-qual i f ied for the job they eventually find themselves 
in . Secondly, the l e s s academical ly able a r e not given an equal opportunity 
in jobs in which they would be sa t i s f ied . Natura l ly indus t ry does not l ike th is 
s tate of affairs e i t h e r , and it a l s o induces a tendency for educational inst i tut ions 
to up -g rade the i r work p rema tu re ly . The painful but equitable solution h e r e i s 
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a quota system of entry in which ability is matched to the level of the terminal 
qualification. At the other extreme, where availability exceeds demand there 
is the dangerous tendency to produce "all generals and no non-commissioned 
officers". 

The scale of industry and small industries 

Turning now to the influence of the scale and size of industry and commerce. 
Large industries generally have good training programmes and support 
educational programmes for full-time, part-time and evening study. They are 
inclined, however, to under-utilize their educated and trained personnel, and 
this leads to frustration and dissatisfaction. Much depends on their growth 
ra te , both in terms of size and the degree of developing sophistication. 
Fortunately large concerns in developing countries tend to grow and hence 
create more opportunities especially for the younger personnel. The situation 
is compounded by the fact that sufficient technicians, especially advanced 
technicians, a re either not available or their value and capabilities have not 
been recognized. At the other end of the scale small firms generally develop 
through entrepreneurs, many of whom have themselves had little relevant 
education and training. In such firms the balance between success and failure 
can be very fine. Thus their tendency is not to appreciate the value of 
education and training and hence not to support i t . It must also be admitted 
that educators often lack a real appreciation of the small firm and the ethics 
of making such a business successful. Even if the appreciation is there , or 
is forced upon them through the need to improve standards or for greater 
sophistication, their support is often limited by financial considerations. This 
means that some aid must come from government and other agencies. An 
encouraging sign in this respect is that some large companies, either through 
their need for the products of small firms or in the national interest (or both), 
are prepared to train more than their requirements to provide a source of 
supply to the small firms. 

However, the overall industrial stability of a country depends to a 
large extent on the distribution of size and scale of companies, and it is here 
that the mediam-sized firms play a significant ro le . Medium-sized firms are 
notoriously lacking in developing countries where the pattern tends to be a 
few large firms (often related to public utilities) and a plethora of small firms. 
This clearly also influences the education and training situation, and especially 
the very important training element. In these circumstances it is essential 
that technical educators be well experienced in their subject professions as 
well as good academic teachers . An essential aspect of their work must be to 
get out into industry and encourage participation in training and the provision 
of time off for academic study. Furthermore a large responsibility for the 
training function (or a good part of it) must res t with the educational institutions. 
This can be accomplished by the creation of Industrial Training Centres within 
the institution. The Hong Kong Polytechnic has such a centre which offers 
training at all levels in engineering drawing, workshop technology and 
engineering practice and manufacture. Such centres can also include a limited 
manufacturing unit and a variety of end-product training appropriate to the 
differing technologies. They provide a focal point for close co-operation with 
industry, especially in the development of sandwich courses which otherwise 
could not materialize due to lack of suitable training facilities in the industries 
themselves. 
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OPPORTUNITY 

The development of the individual 

Rever t ing to the " individual" , r e f e r ence h a s a l r e a d y been made to educational 
opportunity but what of the individual ' s development within the system? T h e r e 
i s a lways a danger in technical educat ion, because of the g rea t emphasis 
placed on the needs of indus t ry and commerce , that education and t ra in ing 
programmes over -emphas ize the vocational element - sometimes to the exclusion 
of a l l else ' . This tendency i s compounded where the programmes lead to the 
sitting of ex te rna l examinat ions , e . g . for profess iona l inst i tut ion recogni t ion . 
Such programmes in t r ins i ca l ly a l so tend to emphasize the academic r a t h e r 
than the p rac t i ca l a s p e c t s . Thus it i s e s sen t i a l that the object ives of technical 
education ins t i tu t ions should specif ical ly include meeting the needs of the 
community and the individual student a s well a s those of i ndus t ry and commerce . 
Indeed a l l of t h e s e , i ndus t ry , commerce , community and the individual , a r e 
interdependent and must be taken into account in formulating the work of 
technical education ins t i tu t ions . The aim i s not to produce automatons but 
people who can think for themselves and who a r e equipped to be good c i t izens 
and capable of enjoying the cu l tura l a s p e c t s of l i f e . These elements a r e not 
inconsis tent with vocat ional ly or iented programmes but a r e often excluded o r 
given scant a t tent ion . Specia l iza t ion , in i tself , i s ce r t a in ly n e c e s s a r y -
espec ia l ly in an environment of inc reas ing sophis t ica t ion . However , it i s 
probably t r ue that most educational ins t i tut ions tend to ove r - spec i a l i z e 
pa r t i cu l a r ly at the secondary and t e r t i a r y l e v e l s . 

Genera l s tudies 

This leads on to the subject of gene ra l s t u d i e s . Much emphasis i s cu r r en t ly 
being placed on so -ca l l ed l i be ra l s tudies which, presumably , a r e intended to 
l ibe ra l i ze the s tudent . In many ins t ances th i s h a s been effected in an 
uncoordinated way with the r e su l t that i t s r e l e v a n c e , i n t e r e s t and value to the 
s tudent , o r to indus t ry , commerce and the community, i s highly ques t ionable . 
The main objective of gene ra l s tudies must be to complement and con t ras t 
those re levant s tudies consti tut ing the pr inc ip le subject a r e a s of the complete 
programme. In fact "complementary and cont ras t ing s tud ies" i s probably the 
best genera l te rm to u s e . Such s tudies must achieve a balance to meet the 
needs of indus t ry , commerce, the community and the individual , hence c lose 
consultat ion with al l of t hese p a r t i e s i s n e c e s s a r y , espec ia l ly a s the s tudies 
will v a r y cons iderab ly accord ing to specific main subject a r e a s . To achieve 
this an appropr i a t e inst i tut ional mechanism and organiza t ion i s r e q u i r e d . This 
mat ter i s sufficiently important to demand a fair s h a r e of an ins t i tu t ion ' s 
r e s o u r c e s - i t must not be skimped. One approach i s the set t ing up of an 
in te rd i sc ip l ina ry inst i tute o r c e n t r e to provide th i s s e r v i c e , us ing specia l ly 
r ec ru i t ed permanent staff toge ther with appropr i a t e staff expe r t i s e r ight a c r o s s 
the educational ins t i tu t ion . Such a cen t re could a lso assume the responsib i l i ty 
of adult education (including l e i s u r e activity) and the br iging toge ther of 
students and members of the public in common s tudy. Th is l a t t e r i s pa r t i cu la r ly 
important in the lessen ing of el i t ism that often a r i s e s from those pr ivi leged to 
under take t e r t i a r y educat ion, however humble t h e i r o r i g i n s . Th i s cen t r e 
approach could be extended to a reg ion cover ing s e v e r a l inst i tut ions and 
employing s t r a t eg ica l ly placed sub -cen t r e s - t he reby effecting a substant ia l 
economy and a wide-ranging co re of e x p e r t i s e . But the wil l ingness of 
inst i tut ions to co l labora te i s notor ious ly lacking and some degree of outside 
pe r suas ion may be n e c e s s a r y . 
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Re-education and continuing education 

Having advocated the need for more general education - how is it all to be 
packed into a programme? This ra ises the question whether it is necessary 
to pack in as much as tends to be thought necessary. There is much that is 
never, or seldom, used in later life. Furthermore much of what is used can 
be out of date by the time it is actually used. This ra ises the problems of 
continuing education and re-education. The arguments here have been well 
documented and generally relate to spreading education and training over a 
longer period, even a life span, in an environment of rapidly advancing 
technology, techniques and social development (including increased le isure) . 
The need can be assumed and the major problems relate to the provision of 
resources and organization. An obvious approach is for shorter initial 
periods of education and training with additional periods of continuing education 
or re-education la ter . This requires very careful planning because of the 
problem of packing programmes and because key people from industry cannot 
be released easily - especially for periods greater than a few weeks, or for 
several days a week for a few months. It therefore makes sense to link the 
whole educational process with part-time and evening work. In any case 
these latter are vital in developing countries. They provide opportunity for 
those not able to gain full-time education places and, even more significantly, 
for very able students whose family circumstances force them to take employ-
ment where time-off for study is not available. This in itself requires a sound 
organization of part-time and evening work covering a full range of study 
levels closely linked to the full-time programmes. It is therefore logical and 
economic to extend this organization to encompass the continuing education and 
re-education work which, in fact, the Hong Kong Polytechnic will be implemen-
ting. If the work is well done, as it must be, and meets the needs of industry, 
then a greater proportion of the cost must be borne by industry. This would 
be reflected in two ways, increased fees and an increased industrial staff 
establishment to facilitate the periods away. However, additional government 
support would also be required especially in times of economic recession. This 
is clearly an area for action by Industrial Training Councils and Boards where 
they exist. 

It is important to emphasize here the need for good l ibrary facilities, 
both static and mobile. This not only applies to books and learning resources 
of all kinds but also to the provision of substantial study places. Adequate 
housing is a particularly severe problem in countries whose societies a re 
industrializing and home conditions are often not conducive to study. It i s also 
important to ensure that student contact hours are not so great that such 
facilities are insufficiently effective. 

Scholarship policy and other opportunities 

In the context of the last few paragraphs it is relevant to ra ise the question of 
scholarships and other opportunities. Present scholarship schemes are 
largely out-dated and need re-thinking. Often the financial reward is insuffi-
cient and much depends on the level of educational grant awarded by the 
government authorities. If the government award is small or by a loan system 
then more might be done to create greater scholarship opportunity. Incentive 
is important here , and one possibility is to introduce a scheme of senior 
students tutoring junior ones on the promise of an eventual scholarship. The 
experience would be invaluable to the students and the scheme economical to 
run. Unfortunately scholarships and other opportunities a re often ill planned 
(if planned at all) and, all too often, not relevant to the needs of industry and 
commerce. They tend to concentrate on the academic rather than the practical 
and professional aspects . Much can be done within one's home country - indeed 
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it i s e s sen t i a l to unders tand the home s c e n e . However th is must not be 
exc lus ive , s ince it i s n e c e s s a r y to know "how the r e s t of the world does 
things" and to adapt t h e s e , where a p p r o p r i a t e , to the specific s i tuat ion at 
home. In educational ins t i tu t ions it i s p a r t i c u l a r l y important to provide such 
opportuni t ies for staff of a l l k i n d s , to avoid the " ivory tower" syndrome. 
Adequate al lowance for th i s should be made in inst i tut ional budgets (10% - 15% 
of the total profess ional staff cost i s a gene ra l f igure to aim a t ) . 

F ina l ly r e fe rence must be made to the c a r e needed in the se lect ion 
p r o c e d u r e . P u r e academic abi l i ty must not be the sole c r i t e r i o n , although it 
happens al l too often. Equal weighting must be given to the "need and d e s i r e 
to know", the r e l evance of the exper ience to the individual and the pe r sona l 
qual i t ies of the candida te . 

THE SPECIAL NEEDS 

Relevance to needs of the economy, environment and safety 

I tu rn now to the more specia l ized needs in technical education a r i s ing from an 
industr ia l iz ing soc ie ty . F i r s t l y i t i s n e c e s s a r y to cons ider some a s p e c t s of 
economy re l a t ed to indus t r ia l iz ing s o c i e t i e s . It i s ce r t a in ly ext remely important 
but ve ry difficult to s t r ike the c o r r e c t balance between capi ta l in tensive and 
labour intensive ac t iv i ty . Th i s i s g rea t ly influenced by the re la t ion between 
in te rna l consumption and e x p o r t s . The gene ra l t r end i s to move from labour to 
capital in tens iveness because of the tendency for cheap labour to become l e s s 
cheap . Cheap l abour , if employed successfu l ly , l eads to economic gain which 
in tu rn provides g r e a t e r affuence and a h igher s tandard of l iv ing . The 
resu l t ing l e s s cheap labour demands g r e a t e r product s t andards and sophis t ica-
tion if market competi t iveness i s to be r e t a ined o r improved. In gene ra l th i s 
p r o c e s s needs to be accompanied by some outside aid - f inance, r e s o u r c e s and 
manpower e x p e r t i s e , i . e . a t r a n s f e r from those who have to those who have 
not . T h e r e i s a limit to th is however and the gap between the two i s widening. 
The limitation conce rns the na tu re of human beings and t h e i r a c t i o n s . F o r 
example t h e r e a r e those who a rgue that the r e s o u r c e s of the space programme 
would have been be t t e r used for the benefit of the "have n o t s " . Th i s neg lec t s 
the fact that even if the space programme had not come about the equivalent 
r e s o u r c e s would almost ce r t a in ly not have been used in th i s way . Th i s i s no 
pa r t i cu l a r indictment - it i s simple a r e a l i s t i c a p p r a i s a l of human act ion a s it 
happens in our world at the p r e s e n t t ime . Thus the c o r o l l a r y i s that a id must 
be accompanied by a high deg ree of se l f -he lp , i . e . for se l f -genera ted techno-
logy . This r e q u i r e s an abi l i ty to optimize r e s o u r c e s and manpower . These 
a r e some of the fac to rs often contained in r e f e r e n c e s to " app rop r i a t e " o r 
" re levan t" technology. They emphasize the economic l imits within which 
indust r ia l iz ing soc ie t i es have to develop and the re fo re c l e a r l y emphasize the 
difficulties of finding the r e s o u r c e s to educate and t r a i n . However , the economic 
factors of th i s kind do not complete the n e e d s . The consequences of these 
fac tors on s t andards and the environment , including safety a s p e c t s , must be 
included. These l a t t e r a r e a r e a s where t h e r e i s the g r e a t e s t d ivergence 
between satisfying the needs and what i s ac tua l ly contained, o r not contained, 
in educational and t ra in ing p rog rammes . They a r e much neglected even though 
many isola ted elements concerning them may be taught . Inc reas ing indus t r ia l 
sophist icat ion demands be t t e r s t andards in des ign , manufacture , handling, 
mater ia l s con t ro l , t e s t i ng , inspect ion and safety - the l a t t e r both to the 
employee and to the product consumer . Equally indus t r ia l iza t ion b r ings in i t s 
t r a i n a host of environmental problems such a s excess ive n o i s e , a i r and water 
pollution, was te of a l l kinds (especia l ly wa te r and ma te r i a l s ) , odious smells 
and de te r io ra t ing u rban envi ronments . They p re sen t a s eve re t h r ea t to heal th 
and "the good l i f e " , a s P la to saw i t . 
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In terd isc ip l inary act ivi ty 

All of these s t anda rds , environmental and safety a spec t s must be cons idered 
in the indust r ia l development cyc le , by companies l a rge or smal l . Relevant 
education and t ra ining a r e essen t ia l - both for those d i rec t ly concerned with 
the development and those on the receiving end, i . e . the publ ic . The 
educational need he r e i s to br ing the sepa ra t e elements together into cohesive 
broad a r e a s of study through in te rd i sc ip l ina ry in s t i t u t e s , schools o r c e n t r e s 
which function in c lose co-opera t ion with indus t ry , government agencies and 
public bod ies . A poss ib le inst i tut ional organizat ion for such in te rd i sc ip l ina ry 
units i s shown in Diagram 10 . This indica tes a normal s t r u c t u r e of divisions 
and departments on which i s superimposed a secondary in te rd i sc ip l ina ry unit 
s t r u c t u r e . These uni ts a r e l a rge ly autonomous with t h e i r own permanent 
staff. They include assoc ia ted staff from re levant depar tments and a r e linked 
for the i r academic validation p r o c e s s through the Academic Board , Divisional 
Board or a department according to the i r s ize and the p r imary na ture of t he i r 
broad subject a r e a s . They have s t rong adv isory committees with cons iderable 
re levant membership from outside the ins t i tu t ion. It will be seen that th is 
approach provides a good ambience for providing the r ight kind of education 
and t ra ining meeting the s t a n d a r d s , safety and environmental needs that 
influence good economic dec i s ion . Hopefully it will a l so encourage social 
benefit to be weighted r ea l i s t i ca l ly with cos t . 

Self- employment 

A further a r e a of growing need r e l a t e s to the education and t ra in ing for the 
self-employed. This l a rge ly r e f e r s to the dis t r ibut ive t r a d e s and c o n c e r n s , 
usual ly ve ry small b u s i n e s s e s . Examples a r e shop-keeping, g a r a g e s and 
agencies of var ious k inds . Deficiencies of education and t ra in ing in these 
a r e a s have been brought c l ea r ly into focus through the developing t r a d e 
organiza t ions , d is t r ibut ive boa rds and t ra in ing counc i l s . They pose a special 
set of problems requ i r ing new approaches in management, market ing , s a l e s , 
e t c . , combined with more specific subject a r e a s re la t ing to the pa r t i cu l a r 
t r a d e . The field i s wide open for development and p r e s e n t s cons iderable 
potential for the exploitation of " in-plant" c o u r s e s , e i the r sepa ra te ly o r in 
g r o u p s . The p rac t i ce of staff going out into the working environment to teach 
and ins t ruc t i s a t t r ac t ive and usua l ly effective and could be employed much 
more frequently than it i s . It could be encouraged by linking it organizat ional ly 
with the par t - t ime and evening work inst i tut ional s t r u c t u r e . 

Special t ra in ing needs of females 

Final ly t h e r e i s the essent ia l but difficult need to c a t e r for education and 
t ra in ing of the female s e x . Much depends h e r e on custom and t rad i t ion and the 
breaking down of socia l b a r r i e r s . It a l so depends on the degree of shortfal l 
of r equ i red manpower and , p e r h a p s , on the preva lence of "women's l i b " . 
In g e n e r a l , inst i tut ions concerned with technical education do a l l they can to 
encourage female s tudents , though the same cannot always be said for female 
staff. But they a r e usual ly forced to concent ra te on specific subject a r e a s 
known to be popular , e . g . commerce, accountancy, l anguages , social work , 
domestic s c i ence , e t c . Tradi t ion d ies h a r d , a s does p re jud ice , and the main 
avenue of advance h e r e seems to l ie with the schools and, p e r h a p s , equali ty 
in opportunity, s a l a r y and conditions through national l eg is la t ion . 
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DEVELOPING APPROPRIATE SUBJECT AREAS 

Subject a r e a s of growing importance - The Asian and Pacif ic scene 

So far th is paper h a s been more concerned with genera l p r i n c i p l e s . This 
section becomes more specific and i s r e l a t ed to such ques t ions a s the subject 
a r e a s of growing importance espec ia l ly in the Asian and Pacif ic context . 
T h e r e i s of cou r se no single answer to t h i s , and one of the object ives of the 
workshop i s to cons ider and opine on i t . The Asian and Pacif ic group of 
count r ies v a r i e s widely in a r e a , populat ion, geography, na tu ra l r e s o u r c e s 
and s tate of development. Many coun t r i es a r e highly a g r i c u l t u r a l , and in them 
many small i ndus t r i e s have emerged, o r a r e emerging, some of which a r e 
growing r ap id ly . O t h e r s , l ike Hong Kong, have few o r no na tu ra l r e s o u r c e s , 
p o s s e s s a v e r y dense population and depend upon successful in ternat ional 
bus iness and indus t r i a l export for t he i r su rv iva l . In these c i rcumstances it i s 
c l ea r ly impossible to p r e s e n t one set of appropr ia t e subject a r e a s . However , 
in o r d e r to provide a bas i s for group d i s c u s s i o n , Diagram 13 prov ides a c l a s s i -
fication of a r e a s of i n t e r e s t in Hong Kong. They a r e c lass i f ied in t e rms of 
broad subject divis ions and in te rd i sc ip l ina ry act ivi ty and the re fo re exemplify 
the p r inc ip les put forward in e a r l i e r p a r t s of the p a p e r . The a s t e r i s k s 
at tached to ce r t a in subject a r e a s signify joint act ivi ty moving a c r o s s 
d ivis ional /depar tmenta l b o u n d a r i e s , and the number of these c l e a r l y demon-
s t r a t e s the need to avoid isola t ion of subjects within departmental compart -
m e n t s . C l e a r l y , developing a r e a s in the fields of a g r i c u l t u r e , f i sher ies and 
fo res t ry need to be added for the Asian and Pacif ic s c e n e . They a r e , in fac t , 
of significance in Hong Kong and the subject of c u r r e n t d i s cus s ion . 

Leve ls of study 

P e r h a p s of more significance i s the est imate of the d is t r ibut ion of l eve ls of 
study of these developing subject a r e a s toge ther with those a l r e a d y es tab l i shed . 
A pre l iminary est imate for Hong Kong sugges t s about 15% for technologis t / 
graduate l eve l , 45% at h igher technic ian level and 40% at o rd ina ry technician 
l eve l . Th is again emphas izes , but in numerical p ropor t ion , the importance 
of technician manpower in indus t r ia l iz ing s o c i e t i e s . 

Appropr ia te technology 

Reference to Diagram 13 a l so r e v e a l s a number of a r e a s which have been 
highly developed in the indus t r ia l ly advanced c o u n t r i e s , e . g . p r e s s t o o l s , 
food technology, instrumentat ion and t e s t i n g . Appropr ia te technology was 
mentioned e a r l i e r and an important aspec t of this i s the t r a n s f e r of technology. 
A recen t definition of th is by the Hong Kong Polytechnic i s : 

"Technology t r a n s f e r means the disseminat ion of technological know-how 
and information (in t e r m s of product des ign , production techn iques , 
management sys t ems , e t c . ) from advanced coun t r i es to developing 
coun t r i e s , and from es tab l i shed l a r g e e n t e r p r i s e s to small o n e s . " 

C lea r ly th i s definition p laces significant respons ib i l i ty on the educational 
p r o c e s s and th i s in t u rn r e q u i r e s educational es tabl ishments to employ exper t s 
in re levant subject a r e a s both from within and outside a coun t ry . 

The leading and supporting r o l e s of technica l education 

New subject a r e a s or those involving t r a n s f e r must obviously be planned on a 
r ea l i s t i c t ime-sca le of nat ional development. Not a l l coun t r i e s , indus t r ia l ized 
or o the rwise , a r e good at p lanning. When educat ional is ts ask indus t ry what 
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subjects they require , they a r e , more often than not, told of today's 
requirements rather than tomorrow's. Yet failure to provide suitably 
qualified people in new relevant areas of development brings coals of fire on 
the heads of the educationists - they are not doing their job properly. Closer 
co-ordination will obviously improve this situation but the most effective 
measures are to ensure that education staff spend more time in industry and 
hence get for themselves a feel for future needs, and that the institutional 
structure and organization of education and training programmes is sufficiently 
flexible to rapidly accommodate changing needs. It i s , therefore, evident that 
institutions must take the initiative in playing a leading role in technical 
education and, hence, in industrial advance. At the same time they must ensure 
that adequate support is given to existing and developing short-term acvitivies. 

A SYSTEMS APPROACH TO THE TECHNICAL EDUCATION PROCESS 

This paper has now ranged briefly over the items incorporated into Project 
Three of the workshop, and ended on a note of flexibility. This word flexibi-
lity has recurred in many of the points made and should be the key password 
in education; unfortunately, it is all too often the opposite. In order to demons-
trate the potential advantage of flexibility and, at the same time, pull together 
a few of the elements contained in this paper it is appropriate to refer to a 
systems approach to the technical education process . Since this is an approach 
adopted by the Hong Kong Polytechnic in i ts recent development plan, use will 
be made of its findings. Thus, to proceed systematically a set of educational 
objectives is defined as follows: 

(a) To provide an integrated and effective education and training at an 
economic cost to meet the needs of commerce, industry, the community 
and the individual. 

(b) To ensure maximum flexibility in course programmes and ease of 
transfer between appropriate and different levels of study. 

(c) Tc give emphasis to part-time and evening programmes. 

(d) To develop appropriate methods of learning. 

(e) To encourage an ability to communicate effectively and to think 
critically and creatively. 

(f) To create attitudes of rational judgement and the ability to make 
use of and apply knowledge. 

(g) To encourage relevant consultancy and applied research . 

(h) To co-operate closely with industry, commerce and professional 
bodies. 

These objectives are relatively general but when they are aimed at the 
developing technology situation they lead to quite different approaches. The 
primary purpose must be to prepare students to adopt attitudes conducive to 
an industrializing society. 

The next step is to define the system best suited to satisfying the 
objectives. At the heart of this is the learning process . At the outset it must 
be recognized that a large proportion of students in further education in 
developing countries have a high ability potential which has not been realized 
because financial limitations have prevented the provision of full educational 
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opportunity. This makes a self-learning approach an attractive proposition 
and, together with the need for flexibility, transferability and amenability to 
change, provides the base for a systems approach to learning. This can be 
achieved by the use of credit units of study which can be combined in different 
ways to provide complete programmes of study. This needs to be supported by 
considerable use of educational technology (programmed texts , audio-visual 
aids, closed circuit television, and, possibly, the computer) so that most of 
the lec turer ' s time can be devoted to small groups or even individual tutorials . 
In this way self-learning is complemented by a strong tutorial mode. 

The need for breadth of study can be achieved by creating institutes or 
centres in relevant comprehensive a reas of study which cut across the 
conventional departmental boundaries as already outlined. Combined with the 
unitary method this provides a powerful structure to facilitate the development 
of new areas of study very quickly. Thus specialization can be added to breadth 
as the technological need a r i ses - and the demand satisfied in the minimum of 
time. 

This system is particularly relevant to the important part-time and 
evening work previously mentioned and ensures that standards a re equal to 
those of full-time study (which is not always true with more conventional 
teaching methods). Finally, the approach provides maximum opportunity to 
inculcate an open-minded attitude to problems leading to innovative and 
creative solutions. 

Having defined the method it is then necessary to proceed to the 
educational programme s t ructure . A typical arrangement is shown in 
Diagram 15 incorporating the following features : 

(i) Flexible entry points including credit for units of work already 
completed satisfactorily. 

(ii) A system of diplomas/certificates, higher diplomas/certificate s 
and Associateships/Degrees. 

(iii) Ease of transfer across programmes according to ability and 
p rogress . 

(iv) A relatively high degree of self-pacing through the self-learning 
p rocess . 

(v) Provision of industrial/professional training units within and 
outside of the institution. 

(vi) Pre -en t ry programmes to make up deficiencies pr ior to entry at 
a particular level (often utilizing the summer session). 

This approach is particularly advantageous if adopted by a number of 
participating institutions and, in part at least , by the schools. In the case of 
Hong Kong the Polytechnic and the Technical Institutes are in fact co-operating 
closely and have almost finalized a common policy. Furthermore it lends itself 
to complete validation by the Technical and Business Education Councils of 
the U.K. which in turn should ca r ry with it professional recognition of the 
appropriate professional institutions. In this way local qualifications can car ry 
international recognition whilst the programmes can be specifically designed to 
meet the needs, and follow the customs and pract ice, of a particular country. 
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Fina l ly , Diagram 15 can be used to exemplify the proposed quota 
system of en t ry and exit from programmes according to student abil i ty and 
the needs of indus t ry and commerce . This i s shown in Diagram 16 with 
hypothetical numbers at the en t ry and exit p o i n t s . It c l e a r l y indicates the 
dis t r ibut ion of different l eve l s of s tudy . 

THE IMPORTANCE OF PLANNING 

Now it will be evident that throughout th is paper constant r e fe rence ha s been 
made to the importance of planning - in education and t r a in ing , in government 
and in indus t ry and commerce . Indeed the u se of the adjective " indus t r ia l iz ing" 
in the t i t le of P ro jec t Three denotes time - dependence which in tu rn demands 
a logical planning sequence . This i s c l ea r ly in i tself a subject a r e a of 
considerable importance in technical education and will there fore command 
the final words in this p a p e r . 

Planning can be defined a s the development of a concept concerned with 
the active implementation of the p r o c e s s of change within a defined framework. 
It i s essen t ia l ly in t e rd i sc ip l ina ry , involves optimization, and i s ve ry n e c e s s a r y 
from the small detai l to the ve ry l a rge overa l l problem. F a i l u r e to plan 
adequately can cause the deaths of a 100 people from the dange r s of a simple 
toy a s eas i ly a s from a complex a i r c r a f t . 

Basic methodology at a l l l eve l s of planning i s avai lable although developed 
countr ies themselves have been much more successful at the detai l than at the 
overa l l problem. Developing count r ies need to do both v e r y wel l . Many 
techniques a r e avai lable with high-sounding names such a s normative fo recas -
t ing, delphi techniques , decis ion t r e e t heo ry , morphological r e s e a r c h , 
s c e n a r i o s , to name but a few of about 100 v e r s i o n s . They can lead to ve ry 
complex planning systems but much i s common sense applied in a logical 
fashion'. The essent ia l i s to use smal l , knowledgeable teams which balance 
numerical with human f a c t o r s . 

Planning methodology can be desc r ibed under the following sequential 
headings : 

Objectives ( requir ing to be well defined); 

Output (useful applicat ion); 

C r i t e r i a of performance (accuracy of data credib i l i ty) ; 

Techniques ( integrat ion of these to embrace the complete system); 

Pe r tu rba t ion (significance and t imel iness) ; 

Succes s r a t e ( includes feedback for future planning) . 

These can be applied to simple o r v e r y complex problems and when 
p rope r ly applied can do much to eliminate wasteful effort . They must , of c o u r s e , 
be linked with good management capable of t imely decis ion to provide the human 
a s opposed to the mechanical evaluat ion. 

Thus it i s contended that a high degree of planning "know-how" i s 
essent ia l for developing c o u n t r i e s . F o r a r e la t ive ly small investment in 
acquir ing and prac t i s ing planning techniques for al l l eve ls of ac t iv i ty , much 
could be achieved in defining the " app rop r i a t enes s " of technology for a 
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particular developing country. Furthermore it will do much to promote self 
generated technology. 

Perhaps every technical education institution should make its next 
development task the creation of an interdisciplinary centre of planning. 
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