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INTRODUCTION 

Following the wishes of Commonwealth Education Minis ters , the 
Commonwealth Secretariat has given high priori ty to technical education and 
industrial training, and in 1966 organized a Commonwealth Conference on 
the Education and Training of Technicians which was held at the 
Huddersfield College of Education (Technical). Taking their lead from this 
Conference, and endorsing its recommendations, the Fourth and Fifth 
Commonwealth Education Conferences gave a more specific remit to the 
Secretariat to develop activities in support of technician education. The 
practical training of technicians in industry and the training of technical 
teachers are two areas in which the Secretar iat has been investigating a 
generally inadequate provision of facilities • 

In 1974 the Secretar iat commissioned Mr A. MacLennan, former 
Principal of the Huddersfield College of Education (Technical) and host to 
the 1966 Conference, to write a book which would develop and update the 
thinking of that Conference, This was published under the title "Educating 
and Training Technicians" in December 1975. The Secretar iat also saw the 
need to provide key personnel in this area with opportunities to exchange 
views, examine pressing needs and problems, and identify possible solutions. 
It was thought that this could best be done in the form of a seminar or work-
shop conducted on a regional bas i s . 

The Hong Kong Government kindly offered to host such a seminar for 
the Commonwealth countries in the two great regions of Asia and the Pacific. 
Throughout 1976, planning of the seminar proceeded in conjunction with the 
Hong Kong Department of Education. In Hong Kong a working party was set 
up to ca r ry preparations forward in greater detail . The Commonwealth 
Secretariat wishes to record its gratitude to the Department, to the 
Hong Kong Polytechnic and to the members of the working party for their 
meticulous and comprehensive preparat ions . 

The objectives of the seminar were to consider the various ways in 
which the partnership between technical education and industry can be 
developed in order to make education and training more effective ; to study 
information contributed by each participating country about its training 
legislation, organization and institutions; to exchange ideas about how 
industry can best provide practical training complementary to institutional 
courses ; to discuss standards and content of technical education, as well 
as examinations and awards ; to consider specifically the technician level of 
education and training, the level at which the closest partnership between 
institutions and industry is vitally needed; and finally to recommend follow-
up measures and arrangements which will be helpful to developing countries 
in meeting their needs for technical manpower, whether on their own or in 
co-operation with other Commonwealth countries. Eleven Commonwealth and 
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associa ted countr ies in Asia and the Pac i f i c , besdies Hong Kong, accepted 
invitations to send delegates to the seminar : Bangladesh, Brune i , F i j i , 
India , Malays ia , Papua New Guinea, S ingapore , Solomon I s l a n d s , S r i Lanka , 
Tonga, and Western Samoa. An o b s e r v e r from Niger ia a lso attended by 
inviat ion. 

It was decided to organize the seminar in the form of t h r e e separa te 
p r o j e c t s , and to sub-divide each of these p ro jec t s into four consti tuent 
t o p i c s . The forty delegates and o b s e r v e r s were divided into four s epa ra t e 
groups to cons ider these t o p i c s , and each group was ass igned to make an 
appra isa l of p r e s e n t s i tua t ions , both in national and genera l t e r m s , and 
cons ider poss ib le improvements o r innovations in the re levant l eg i s la t ion , 
o rgan iza t ions , ins t i tu t ions , and a r rangements for technician t r a i n i n g . 

OPENING CEREMONY 

The seminar was held in the Lee Gardens Hote l , Hong Kong, between 
28 September and 7 Oc tobe r , 1976 and was opened by Dr the Honourable 
S . Y . Chung, Sen io r Unofficial Member of the Legis la t ive Counci l , leading 
indus t r i a l i s t , and Chairman of the Polytechnic Board of G o v e r n o r s , who was 
introduced by the Honourable Kenneth W . J . Topley , D i rec to r of Educat ion . 
Dr Chung r e f e r r e d to the development gap between the advanced and the 
developing c o u n t r i e s , which l ay pa r t i cu l a r l y in the d i spa r i ty in leve ls of 
science and technology between these two g r o u p s . He pointed out t ha t , in 
o r d e r to nar row the gap , the rec ip ient country must have the capaci ty and 
capabili ty to accept a t r a n s f e r of technology. Hong Kong had to follow the 
footsteps of the indus t r ia l ly advanced count r ies so that i t could be competitive 
wor ld-wide , in t e rms of p r i c e , quali ty and technology. F o r th i s r e a s o n , 
Dr Chung saw the development of technical education and indus t r ia l t ra in ing 
as being of vital importance to the future wel l -being of Hong Kong. He said 
tha t , by the end of the 1970s, Hong Kong should be able to provide sufficient 
technical education faci l i t ies for a total enrolment of 50 ,000 ful l - t ime, p a r t -
time day and evening s tudents • The Government and indus t ry w e r e making 
joint efforts to provide faci l i t ies to th is end . 

In thanking Dr Chung for h is opening r e m a r k s , and the Hong Kong 
Government for host ing the seminar and placing generous r e s o u r c e s at i t s 
d i sposa l , M r B . F . C . Fong , Ass is tan t D i r e c t o r , Education Divis ion , 
Commonwealth S e c r e t a r i a t , mentioned, i n t e r a l i a , that the r e p o r t of the 
seminar would be placed before the Commonwealth Education Min i s t e r s at the 
Seventh Commonwealth Education Conference in A c c r a , Ghana, in March 
1977; they would be i n t e r e s t ed espec ia l ly in the p rac t i ca l act ions which 
delegates recommended a s a r e s u l t of t he i r d e l i b e r a t i o n s . M r Fong asked the 
seminar to p lace the emphasis of d i scuss ions and recommendations on the 
technician l e v e l . He recognised that the l e s s developed count r ies were only 
now beginning to introduce education and t ra in ing at this l e v e l , but they in 
p a r t i c u l a r might be able to benefit from m e a s u r e s of regional co-opera t ion 
which he hoped would be among the recommendations of the s e m i n a r . He made 
it c l e a r that the Commcmwealth S e c r e t a r i a t , when sponsor ing education 
seminars o r confe rences , aimed to ensu re that p r ac t i ca l action would r e s u l t 
in some form o r o t h e r , o r p re fe rab ly in s eve ra l fo rms , which would help to 
solve or ea se problemat ical s i tuat ions faced by member c o u n t r i e s . 

On the p roposa l of Mr Fong , Mr Topley , l e a d e r of the Hong Kong 
delegat ion, was e lected Chairman of the seminar by genera l acc la im. 
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SUMMARIES OF CONCLUSIONS AND RECOMMENDATIONS 

The semina r , after full cons idera t ion of the r e p o r t s of group s e s s i o n s , puts 
forward the following conclusions and recommendations for the cons idera t ion 
of Commonwealth governments and ins t i tu t ions , i n d u s t r i e s , the Commonwealth 
S e c r e t a r i a t , and o ther in ternat ional and regional o rgan i za t i ons . 

P ro j ec t One - P a r t n e r s h i p : The National Framework 

1. Enhanced co-opera t ion between technical education and indus t ry i s 
vi tal ly n e c e s s a r y to the efficient t ra in ing of technica l manpower , and i s to 
be achieved through organizat ional s t r u c t u r e s that const i tute a genuine p a r t -
n e r s h i p , a r e respons ive to t ra in ing needs and pay due r e g a r d to cost-benefi t 
cons idera t ions • 

2 . Close ly r e l a t ed to i t s c e n t r a l planning mach inery , each country should 
have a national council for technical education and indus t r i a l t r a in ing , to 
ove r see such education and t ra in ing at all l eve l s and to e n s u r e that i t i s 
re levant to the needs of i n d u s t r y . Such a council should be a s ta tu tory body, 
and i t s power s mandatory o r adv isory according to the pol ic ies and conditions 
obtaining in each coun t ry . 

I ts t e rms of r e fe rence should include : 

(a) deciding o r recommending genera l pol icy for technical 
education and indus t r ia l t r a in ing ; 

(b) set t ing up (where they do not exis t) appropr ia te boards and 
commit tees , e g . indus t r i a l t ra in ing b o a r d s , apprent iceship b o a r d s ; 

(c) organizing such manpower planning and manpower su rveys 
as a r e needed for the p r o p e r development of the sys tem; 

(d) continuous appra i sa l of the numbers and ca t ego r i e s of 
p e r s o n s t r a i n e d , to guard agains t o v e r - and unde r - t r a in ing ; 

(e) se t t ing , d i r ec t ly o r by de legat ion , national s t andards to 
ensu re the quali ty of t ra in ing and re l a t ed educat ion; 

(f) deciding o r recommending the means of financing technical 
education and t r a i n i n g . 
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Such a national council must be fully representative of government, 
of education (at official, institutional, and teacher association levels , with 
the possibility of student representation), of commerce and industry (at the 
levels of employers, employees, chambers or federations, and major 
individual enterprises) , and of professional bodies. This representation 
should be reflected on subsidiary and associated bodies . 

3 . There should be legislation to provide for the implementation and 
control of co-operative training schemes (between technical education and 
industry), normally an Apprenticeship Act or Industrial Training Act. This 
legislation should be regulatory, promotional, and financial, and aimed at 
securing the right amount and the right standards of training. It should also 
provide that on-the-job training is the responsibility alike of government, 
quasi-governmental organizations, and the private sector of industry and 
commerce. 

4. Bonding or a similar contractual arrangement binding on both parties 
should be introduced to protect the interests of both trainees and training 
establishments and to ensure that trainees receive appropriate on-the-job 
training and related technical education. 

5 . Apprenticeship, where at present confined to craft or trade training, 
should be extended to provide for the apprenticeship of technicians. 

6 . Expenditure on training should be shared equitably between government 
and industry, and the legislation should lay down a clear demarcation of 
financial responsibilities (which might be carried out through a levy and grant 
system). The financial resources of government should be directed towards 
generalized technical education and basic industrial training, including 
industrial training in transferable ski l ls . 

7. The roles of Labour and Education Ministries should be carefully 
defined so that machinery for co-ordination is built into them and no important 
education or training function is omitted. 

8. Since science and technology have a decisive role to play in the social 
and economic transformation of society, expenditure on technical education 
should be regarded not as part of expenditure on the social services but as a 
separate commitment and an investment in development. 

9 . Group training schemes should be organized on a national or regional 
basis where technical and financial resources are limited or where units of 
industry are too small to provide the necessary training capacity or capability. 

10. The principle of partnership should extend to the training of technical 
teachers , and as a financial incentive for senior staff development, places for 
Senior Industrial Fellowships should be endowed, in a manner similar to 
university professorial cha i r s , in order to place (a) senior practising 
teachers in industrial positions. (b) experienced specialists from industry 
in educational institutions. 
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Project Two - Par tnership: Educational Institutions and Industry 

1. The partnership between educational institutions and industry must be 
achieved through joint responsibility at all l eve ls . At the level of the educa-
tion and training process itself, educational establishments should be respon-
sible for providing the basic skills and related science and technology, and 
industry for providing on-the-job training. 

2 . Advisory committees should include representation of industry, 
commerce, educational establishments, professional bodies, and government, 
and should advise on all matters relating to education and training, not simply 
on course content. Such matters should include the programmes and the 
management of institutions, staff development, public relat ions, and assistance 
to students. 

In advising on course content, advisory committees should be guided by 
considerations of relevance, of economy (giving priority to needs common to 
many situations in industry), and of good articulation between various parts 
of a programme. 

3 . It should be a joint responsibility of educational institutions and industry 
to provide opportunities for the technician in employment to receive further 
education and training, (a) to up-date his knowledge and skil l , (b) to diversify 
his field and extend it to supervisory or management ski l ls , or (c) to raise 
the level of his qualification. Adequate provisions should be made to allow 
personnel to take advantage of such opportunities. 

4 . Technician education should ideally be provided not through full-time 
courses which are 100% institution-based, but through sandwich or block-
release courses . Courses could range from industry-based courses of which 
two-thirds are spent in industry and one-third in an educational institution to 
institution-based courses , one-third in industry and two-thirds in the educa-
tional institution. Day release and evening courses are not in general 
recommended for initial technicians training because of the work situation and 
the demands on the individual, but are valuable, if well-devised, for upgrading 
and where there is no practicable alternative. 

5 . There should be continuous analysis of the functions and duties of tech-
nicians as a joint activity of industry and educational establishments, and 
training programmes should be organized and curricula designed on the basis 
of the data obtained. 

6 . Firms in the same industry should be encouraged collectively to sponsor 
technical institutions or departments of institutions, on the understanding that 
this does not limit them to providing courses which serve the immediate needs 
of the particular firms. 

7. Full-time industrial training officers should be appointed wherever 
practicable. Their duties should include laying down training schedules and 
standards, liaising with educational institutions and with Ministries or 
Departments of Labour, visiting schools and offering career guidance, and 
advising on further education and training. Governments should assist in the 
development of industrial training officers by providing relevant courses in 
association with the training of technical teachers . 
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8 . The main educational requirement for en t ry into technician c o u r s e s 
should be successful completion of a secondary education c o u r s e with a t ech-
nical b i a s , with p a s s e s in the language medium of the count ry ' s technician 
ins t i tu t ions , mathemat ics , and a re levant sc ience sub jec t . Al te rna t ive ly , the 
candidate should have successful ly completed a craf t apprent iceship and have 
his employer 's recommendation. 

9 . Technical examinations should be a s s e s s e d as to t he i r sui tabi l i ty on 
the c r i t e r i a of r e l e v a n c e , ba l ance , va l id i ty , and r e l i ab i l i t y , and should match 
the r e a l needs of the count ry . 

10. The r e l e a s e as pa r t - t ime t e a c h e r s of pe r sonne l serv ing in commerce 
and indus t ry should be widely encouraged to ensure the re levance of teaching 
to cu r r en t indus t r ia l n e e d s . They should be provided with induction and 
r e f r e s h e r c o u r s e s as n e c e s s a r y , to develop the i r competence as t e a c h e r s . 

1 1 . Staff development programmes for t e a c h e r s se rv ing full-time in t ech-
nical inst i tut ions should be the p r imary respons ib i l i ty of the inst i tut ions but 
should have the a s s i s t ance of i n d u s t r y . This a s s i s t ance should include 
(a) making avai lable the s e r v i c e s of indus t r i a l r e p r e s e n t a t i v e s to s e r v e on 
staff development commit tees , (b) the provis ion of faci l i t ies for a t t achments , 
(c) the loan of spec ia l i s t s in a p a r t i c u l a r f ield, (d) the supply of information 
about new s k i l l s , machines and t echn iques . 

12. In te r -v i s i t ing between technical inst i tut ions and indus t ry should be 
encouraged at all l e v e l s , pa r t i cu l a r l y at the level of indus t r i a l t ra in ing staff 
and of heads of inst i tut ional depar tments and l e c t u r e r s , but not excluding 
gove rno r s , d i r e c t o r s , t e chn ic i ans , and s t uden t s . The c ros s - f e r t i l i z a t i on to 
be achieved in this way could extend to working v i s i t s of, s a y , t h r e e w e e k s . 

1 3 . The evaluation of technic ian c o u r s e s in opera t ion should be mainly the 
responsibi l i ty of the educational ins t i tu t ion , but indus t ry should p lay a 
continuous par t in i t through v i s i t s , the day- to -day work of the indus t r ia l 
t ra ining off icer , and r ep re sen t a t i on on joint commit tees . 

P ro jec t Three - Technical Education in an Industr ia l iz ing Socie ty 

1 . In most developing c o u n t r i e s , the cons t r a in t s on r e s o u r c e s a r e such 
that new faci l i t ies for technical education should be provided on the bas i s of 
proven manpower needs r e l a t ed to the economic development of the coun t ry , 
and the p re f e r ences of ind iv idua ls , though taken into account , should be 
subordinate to th is cons ide ra t ion . 

2 . S imi lar ly the improvement of the schools i s , in most developing 
c o u n t r i e s , a p r e - r e q u i s i t e for the improvement of technician educat ion , and 
the availabil i ty of a r equ i r ed facili ty in a neighbouring country should be 
explored before a decis ion i s made to inves t in a marginal ly economic t ech -
nical inst i tut ion r a t h e r than in the schools sys tem. 

3 . Each country should have a well-co-.ordinated o v e r s e a s scholarsh ip 
policy designed to meet i t s own manpower needs and c a r e should be taken to 
ensu re that the candida tes ' academic attainments a r e r e l e v a n t , that they have 
the r ight pe r sona l qual i t ies such as enthusiasm and p e r s e v e r a n c e , and that 
suitable posi t ions will be available on completion of the s c h o l a r s ' s t u d i e s . 
The maximum advantage should be taken of scho la r sh ips offered by national 
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au tho r i t i e s , in te rna t iona l , char i t ab le and indus t r i a l a g e n c i e s , and b i la te ra l 
aid a g e n c i e s , but co-ord ina t ion of effort must be s e c u r e d . 

5 . Although concent ra t ion must n e c e s s a r i l y be on l a r g e and medium-scale 
i n d u s t r i e s , the needs of sma l l - sca le indus t r i e s and of p rospec t ive e n t r e -
p r e n e u r s who will be self-employed should not be overlooked and specia l 
programmes for them should be developed where p o s s i b l e . The e n t r e p r e n e u r 
who i s a l r eady self-employed and the re fo re unable to attend a r e g u l a r cour se 
of education o r t ra in ing could a lso be a s s i s t e d through the media of r a d i o , 
t e lev is ion , and c o r r e s p o n d e n c e . 

6 . C a r e e r counsel l ing should be avai lable in schools from the age of 14 
o r even e a r l i e r in appropr ia te c a s e s , and in technical in s t i tu t ions , to enable 
the individual to make a choice within the education and t ra in ing fac i l i t i es ; 
and provis ion should be made for (a) t ra in ing in counsel l ing for at l ea s t some 
secondary t e a c h e r s (b) c a r e e r s ta lks by indus t r i a l i s t s and technical 
e d u c a t o r s , (c) "open days" and exhibit ions in schools technical ins t i tu t ions , 
and i n d u s t r y . 

7 . To encourage young people to embark upon the r igo rous discipl ine of 
technician education and t r a i n i n g , the r e w a r d s for i t s successful completion 
should include s a l a r i e s c l o s e r to p rofess iona l s a l a r i e s than those prevalent 
in most c o u n t r i e s ; improved condit ions of s e r v i c e ; and a more purposeful 
and posi t ive approach by employers to promotion oppor tun i t i e s . In th is way 
the s ta tus of technic ians can and should be g rea t ly improved. 

8 . The education and t ra in ing problems posed by new developments 
affecting the Asian and Pacif ic reg ions and by new technologies assoc ia ted 
with them should be recognized by the establ ishment at some sui table cen t re 
of a c lea r ing house of information and ideas which would enable count r ies to 
co -ope ra t e by pooling information concerning solutions to p r o b l e m s , innova-
t i o n s , and r e s e a r c h . 

9 . Genera l s tudies should be included in all technic ian c o u r s e s , to provide 
a broad background to indus t ry and commerce and to a s s i s t the individual ' s 
development a s a p e r s o n , a c i t izen and a w o r k e r . Genera l s tudies l e c t u r e r s 
should be careful ly s e l ec t ed , having r e g a r d not only to t h e i r educational qual i -
fications but a l so to t he i r en thus iasm, t he i r p e r s o n a l r e l a t i o n s h i p s , and the i r 
abil i ty to t each and to exploit a l l avai lable r e s o u r c e s for teaching and 
l e a r n i n g . 

10. So far a s the customs of a count ry p e r m i t , determined attempts should 
be made to remove the b a r r i e r s and cons t r a in t s that opera te agains t the 
employment of women in technic ian and o ther middle- level occupat ions , and 
there fore agains t t he i r education and t ra in ing for such employment. Govern-
ments should e n s u r e that t h e r e a r e no such b a r r i e r s and cons t r a in t s in educa-
tional ins t i tu t ions , including the s c h o o l s . 

1 1 . In the planning of technic ian c o u r s e s cons idera t ion should be given to 
the adoption of an in t e rd i sc ip l ina ry approach in appropr ia te c i r c u m s t a n c e s . 
Teache r s should themselves be t r a ined in an in t e rd i sc ip l ina ry way, and 
exposed to divers i f ied subject a r e a s . 

12. Technician education should aim, in i t s p a r t i c u l a r f i e lds , at r e l e v a n c e , 
quali ty and s t andards that genuinely ref lec t the needs of the community. The 
d e s i r e to meet outside academic s tandards should not lead to any divers ion 
from this p r imary a im. 
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Commonwealth and Regional Co-operation 

1. Greater provisions should be made for awards for study visits between 
Commonwealth developing countries in the two regions with reference to 
industrial training in general and apprenticeship training in par t icular . 

2 . Participants of the seminar/work shop should act as informal points of 
reference on questions of technician education and training in their respec-
tive countries. 

3 . Support should be given to the adaptation and production of books and 
other instructional materials for the technician level of education and 
training. 

4 . Assistance in the form of specialist services on a regional basis should 
be made available to help develop specific schemes in technician education 
and training. 

5 . Greater efforts be made to compile and disseminate information and 
case studies of experimentation and innovation in technician courses and 
programmes. 

6. Support should be given to assist staff development and exchange 
programmes for further training in Commonwealth countries in the regions. 

7. Twinning and other forms of association between technical institutions 
in the regions should be encouraged in order to maximize the utilization of 
expertise and facilities. 

8. Advantage should be taken of existing staff training colleges to organize 
regional courses to meet specific needs. 

9 . A Standing Conference of persons involved in technician education and 
training on a regional basis should be established to enable them to meet on a 
regular basis for finding solutions to common problems. 

10. In organizing comparable seminar/workshops at sub-regional or 
national levels efforts should be made to ensure that apart from government 
institutions and departments, industry itself, together with staff of poly-
technics with responsibilities for industrial liaison, staff from employers' 
associations, education secretar ies of professional bodies e t c . , should be 
strongly represented. 
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PRESENTATION OF COUNTRY PAPERS 

Background p a p e r s about technical education and indus t r i a l t ra in ing in the i r 
count r ies had been submitted in advance of the seminar by governments o r 
appropr ia te officials for India , Bangladesh , S r i L a n k a , S i n g a p o r e , F i j i , 
Hong Kong, B r u n e i , Papua New Guinea , Malays ia and New Zea land . A paper 
"Some Main F e a t u r e s of Country P a p e r s " had been p r e p a r e d by the 
Commonwealth S e c r e t a r i a t . Delegates from the Solomon I s l a n d s , Wes te rn 
Samoa and Tonga p r e sen t ed some information o r a l l y . At the Chai rman ' s 
invi ta t ion, the o b s e r v e r s from N i g e r i a , the ILO and the WCOTP also spoke . 
The following summaries include r emarks made by s e v e r a l de lega tes only to 
expand o r comment upon background p a p e r s and should the re fore not be read 
as complete s t a t emen t s . 

Hong Kong 

The Chairman himself, a s D i r e c t o r of Educat ion , Hong Kong, p re sen ted the 
country p a p e r for Hong Kong. He said that the Hong Kong Tra in ing Counci l , 
d i rec t ly and through two indus t ry t ra in ing boards and o ther commit tees , 
promoted technical education and indus t r i a l t r a i n i n g . It c a r r i e d out manpower 
s u r v e y s , se t up t ra in ing au thor i t i es a s in the clothing and cons t ruc t ion 
i n d u s t r i e s , and laid down job s t anda rds for a wide v a r i e t y of technological , 
t echnic ian , craf t and opera t ive j o b s . The Apprent iceship Ordinance of 1976, 
which made at tendance at pa r t - t ime technical education compulsory for al l 
appren t ices in some designated t r a d e s , was a big s tep forward in promoting 
technical educat ion . In Hong Kong the two un ive r s i t i e s and the Hong Kong 
Polytechnic provided education for t echno log i s t s , the l a s t for technicians 
a s wel l ; while the t h r e e technical ins t i tu tes provided education for t ech -
nic ians and c ra f t smen . The Hong Kong Technical T e a c h e r s ' College produced 
qualified t e a c h e r s for the technica l ins t i tu tes and for commercia l / technica l 
subjects in secondary schools • The establ ishment of an Indus t r ia l Cen t re 
at the Hong Kong Po ly techn ic , in which the s tudents r ece ived indus t r i a l 
t ra ining in a fac tory-s imula ted s i tua t ion , and the rev i s ion of sy l labuses to 
cope with the requ i rements of local i ndus t ry , were o ther important s teps being 
taken to br ing about an improvement in qua l i ty . 

Mr Pau l Lim was invited to supplement M r Topley ' s s ta tement , and 
r e f e r r e d to the importance of technology t r a n s f e r . In his opinion one of the 
ways this could be brought about was through joint ven tu res in the bus iness 
wor ld ; i t was in t e res t ing to observe how developing count r ies had absorbed 
technical knowledge from developed count r ies in th is way . His own 
b u s i n e s s e s , for example , had five joint ven tu res - t h r ee with Aus t r a l i ans , 
one with Amer icans , and one with Japanese ; through this means of 
co -ope ra t i on , eng ineers l ea rn t the appropr ia t e spec i f ica t ions , methods of 
assembly , e t c . Mr Lim wondered whe the r , if Junior Secondary School 
l e a v e r s went on to apprent iceship t ra in ing and Sen io r Secondary School 
l e a v e r s to technic ian t r a i n i n g , the genera l educational system should be more 
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clo ely geared to the i r r e q u i r e m e n t s . If s o , th is would immediately give r i s e 
to a big problem of t ra in ing sufficient t e a c h e r s of technical subjects • 

Bangladesh 

Mr Azad summarized the pape r p re sen ted by Mr Faizul Kabir and himself. 
He said that education in Bangladesh had been shaped by legis la t ion and 
success ive National P l a n s , or iginal ly of the Government of Pak i s t an and 
after 1971 of the new Peop le ' s Republic of Bangladesh Government culmina-
ting in the " F i r s t F i v e - Y e a r P l an of Bangladesh , 1973-1978", and the "Repor t 
of the Education Commission 1974". P r i m a r y education began at the age of 
six and went from Grades 1 to 5 , secondary education taking pupils as from 
Grades 6 to 10. At Grade 9 a pupil could opt for e i the r humani t ies , s c i e n c e , 
commerce, indus t r ia l a r t s , home economics o r a g r i c u l t u r e . P r i m a r y en ro l -
ment in 1972-1973 was 600,000 and secondary enrolment 170 ,000 . 

There were 18 Polytechnic Ins t i tu tes with an intake capaci ty of about 
3 ,300 , admitting students after Grade 10 and t ra in ing them for t h r e e y e a r s . 
Thir ty five Vocational In s t i t u t e s , with a second shift t r ade programme in 
13 Polytechnic In s t i t u t e s , had a total intake capaci ty of 2 , 2 0 0 ; these admitted 
students after Grade 8 for 2 -yea r t r ade t ra in ing o r after Grade 10 for 2 -yea r 
highly skilled t r a d e t r a in ing . All t hese were control led by the Di rec to ra t e of 
Technical Educat ion, under the Min is t ry of Educat ion . The Di rec to ra t e of 
Labour also r a n a few inst i tut ional t ra in ing c e n t r e s , v i z : five Technical 
Training Cen t re s and a Mar ine Diese l Tra in ing Cent re ; an Indust r ia l 
Relations Insti tute ; and four vocational guidance and youths employment 
u n i t s . This Di rec to ra t e a lso superv ised apprent iceship t ra in ing programmes 
run in different i n d u s t r i e s . 

Mr Azad then explained the system of budgeting and al locat ing capi ta l 
and r e c u r r e n t funds for the technical ins t i tu t ions , and mentioned that ex te rna l 
aid was control led and co-ord ina ted by the Planning Commission, a lso that 
about 60% to 70% of s tudents rece ived scho la rsh ips o r s t ipends from the 
inst i tut ions themse lves , from Secondary Education B o a r d s , from Dis t r i c t 
Councils , o r from char i tab le b o d i e s . 

As r e g a r d s the national organizat ional f ramework, Mr Azad said t h e r e 
was an autonomous b o a r d , the Technical Education B o a r d , which formulated 
pol ic ies r ega rd ing examinations and s t andards of educat ion, conducted the 
examinat ions, and awarded diplomas and ce r t i f i c a t e s ; th is Board included 
r ep re sen ta t i ves of o ther agencies and of i n d u s t r y . It had been decided that a 
Council of Technical and Vocational Education as proposed at the Colombo 
P l an Seminar in 1975 would be set u p . The Planning Commission a l r eady 
r e f e r r e d t o , under the Min i s t ry of P lanning , was en t raced with the overa l l 
planning of economic and social development in the coun t ry . Manpower surveys 
were done by the National Manpower Counci l , Cen t ra l S ta t i s t i ca l Bureau , 
Labour Department and Planning Commission. 

Brunei 

Mr Benyon p resen ted the Brunei p a p e r . He told delegates that about 95% of 
government revenue came from the petroleum and re la ted indus t r i e s and that 
the government was aiming at divers i f icat ion in such a r e a s as plywood 
manufacture and u r e a p roduc t ion . In 1970 two new technical schools were 
es tabl ished to t r a i n skil led manpower to take o v e r , g radua l ly , work done by 
the imported labour f o r c e . The system of technical education was c lose ly 
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geared to the examinations of the City and Guilds of London Ins t i tu t e , but a 
local examination system was being e s t ab l i shed . The problems included 
deciding on a language for i n s t ruc t ion , a s e r ious shor tage of qualified 
t e a c h e r s for technical sub j ec t s , and the small number of sui table students 
for the technic ian c o u r s e s . At p r e s e n t almost al l the teaching staff members 
in the technical schools w e r e expa t r i a t e s (mostly from the United Kingdom, 
with some from Malays ia and Hong Kong). It was v e r y difficult to find 
technicians in the e l ec t r i ca l engineer ing and telecommunications fields • 

Fiji 

Dr Swamy int roduced Fij i a s a count ry of i s l a n d s , having a population of some 
600,000 and a mixture of r a c e s , which became independent in 1970 with 
Queen El izabeth II a s Head of S t a t e . The school system had recen t ly been 
changed and included a s i x - y e a r p r imary c o u r s e followed by junior secondary 
(forms 1 to 4) and h igher secondary (forms 5 to 6 ) . The junior secondary 
cou r se was F i j i -based w h e r e a s the forms 5 to 6 c o u r s e was New Zealand -
b a s e d , except for the subject of English in which an optional p a p e r was s e t . 
Completion of form 6 led to un ive r s i ty e n t r a n c e . 

Fiji had one Technical In s t i t u t e , which had c o u r s e s at t r a d e , technician 
and sub-profess iona l l e v e l s . P r e v i o u s l y c o u r s e s w e r e gea red to the use of 
City and Guilds examinat ions , but r e c e n t l y an attempt had been made to ra t iona-
l ize c o u r s e s and make them more re levan t to the needs of F i j i . The Univers i ty 
of the South P a c i f i c , a regional ins t i tu t ion , had only soc ia l s tudies facult ies 
to date but i t was hoped that an expansion of faci l i t ies would a t t r ac t s tudents 
from other reg ions • 

Dr Swamy identified one of the major problems as being a lack of long-
term planning in i n d u s t r y , which at p r e s e n t was mainly financed from o v e r s e a s . 
There was a Fi j i National Tra in ing Counci l , which imposed a 1% levy on the 
earnings of indus t r i a l c o n c e r n s , but co -opera t ion from indus t ry in establ ishing 
t ra in ing schemes was far from sa t i s f ac to ry . The respons ib i l i ty for technical 
education for a country of 600,000 people r e s t e d mainly with the Min i s t r i e s 
of Education and L a b o u r , and both w e r e t ry ing to a s s i s t indus t ry by ident i -
fying t ra in ing needs through a number of t ra in ing boa rds • 

The g rea t need in Fij i was for technic ians in se rv ic ing a r e a s for the 
major i n d u s t r i e s , but the geography of the coun t ry , with i t s many small i s l a n d s , 
made it difficult to organize c o u r s e s which could be at tended by people l iving 
far from the t r a i n i n g . B l o c k - r e l e a s e c o u r s e s of s ix weeks dura t ion , s h o r t e r 
t h ree -week c o u r s e s , and d a y - r e l e a s e t ra in ing for c i ty a r e a s , we re now 
organ ized . 

Dr Swamy said that some difficulty had been exper ienced because a 
number of o v e r s e a s agencies w e r e keen to donate equipment o r to promote 
p ro jec t s which w e r e not fully in the i n t e r e s t s of the coun t ry . In g e n e r a l , Fiji 
knew what was r e q u i r e d , and e v e r y attempt would be made to e n s u r e that 
technical education sui ted the needs of the coun t ry . 
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India 

Mr Reddy, in presenting his country paper , first described the present 
pattern in India of ten years ' general education, consisting of seven years ' 
at the primary level, three years at the lower secondary level, and two 
years of higher secondary, with diversification, to relieve pressure on 
universities, into technical education and vocational education. Over 300 
technical institutions provided technician courses for some 50,000 students. 

One important problem arising from a quantitative expansion was to 
train sufficient teachers . Several measures had been implemented, including 
attractive terms of service and sa la r ies , but some problems still remained 
in the overall task of training some 15,000 teachers . There was a period of 
over-production of technicians and several programmes had been launched to 
remedy this situation. There was also a need to improve curricula as a means 
of improving quality, and to educate industry about the importance of employing 
better qualified personnel. 

Malaysia 

Syed Kadir Al-Junid explained that technical education in Malaysia had 
changed considerably after 1964, when it became clear that it was necessary 
to look into the educational structure for technicians. The educational system 
was now such that, following a six-year primary course , students went on to 
a three-year lower secondary course , which included vocational subjects for 
those wishing to study such subjects. A two-year upper secondary course 
was divided into vocational, technical or general education. Students in the 
upper secondary vocational courses were intended to fill the need for skilled 
labour while those from the upper secondary technical courses proceeded to 
one of the two Polytechnics, established in 1969 and 1976 respectively. The 
Polytechnics trained technicians through a ser ies of two-year courses , while 
higher-grade technicians for architecture and building industries were trained 
at the MARA Institute of Technology, Technologists were also trained at the 
University of Malaysia and the University of Science in Penang. 

The main problem was one of staff shortages, a problem shared by many 
other countries. Malaysia was largely an agriculture-based country (rubber, 
palm oil), and exports included raw materials which were re-purchased after 
processing. The government had established Free Trade Zones in order to 
encourage overseas agencies to establish industrial undertakings, and tech-
nical personnel for car and electronic assembly plants and for the petroleum/ 
palm oil/tobacco/steel industries were in short supply. 

Little co-operation with other countries had been achieved so far . 
Practically no private company had an industrial training programme, but the 
public sector had well-established programmes. The colleges of technology 
found it very difficult to arrange practical training facilities for students. 
Various advisory committees had been established, but these also faced diffi-
culties in arranging training with private industry and this remained a problem 
to be overcome. 
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Papua New Guinea 

Mr Mummery said that Papua New Guinea was v e r y much in i t s infancy in the 
development of technical educat ion, following the coun t ry ' s independence from 
Aust ra l ia in 1975. Some apprent iceship t ra in ing had s t a r t ed in 1968, but with 
a country having some 250,000 ch i ld ren enter ing p r imary school and only 
31,000 remaining after the s i x - y e a r p r imary c o u r s e , t he r e were inevitably 
many problems to be so lved . One of the main problems was one of language; 
i t had been decided that Engl ish was the common language to be u s e d . 

At p r e s e n t seven technical col leges p lus two vocational t ra in ing i n s t i -
tuions had an enrolment of some 3,500 s tuden t s ; the intake had been from 
form 2 , but th i s was changing and in future i t could be from the post - form 4 
g roup . Of the 3 ,500 at p r e s e n t enrol led in technical c o l l e g e s , it was a mat ter 
of some concern that only about 20% would follow a technical c a r e e r . This 
problem a r o s e because the Apprent iceship Act made obl igatory a ra t io of 
one t r adesman to one appren t ice . This leg is la t ion was now being r e v i s e d . 
An attempt had been made to make the exis t ing junior high school - type of 
technical college s e r v e the needs of the community b e t t e r by es tabl ishing for 
each col lege boa rds of s tudies which included people co-opted from indus t r i es 
connected with the subjects taught . It was hoped to improve the technological 
content of c u r r i c u l a and develop co-opera t ion with indus t ry in this way, and 
much had been done as a r e s u l t of the establ ishment of these b o a r d s . The 
financial framework provided for all s a l a r i e s of l e c t u r e r s and t e a c h e r s to be 
paid by Government; of 265 staff only 47 w e r e from Papua New Guinea, not 
an ideal s i tua t ion . 

An agreement had jus t been r eached with the World Bank for a A $ l . 5 
million loan for the development of technical educat ion, and a building p r o -
gramme had been agreed for the improvement of technician t r a i n i n g . It was 
also planned to devise c o u r s e s of t ra in ing of o n e - y e a r dura t ion , involving 
75% p r a c t i c e and 25% t h e o r y , for a form 4 i n t a k e , from which the student would 
en te r an apprent iceship s cheme . M r Mummery said the intention was that 
no one would en t e r technician t ra in ing without completing an appren t i cesh ip . 

S ingapore 

Mr Toh int roduced Singapore a s an is land country with a population of over 
2 . 2 million crowded into an a r e a of l e s s than 600 s q . k m . A Technical 
Education Department had been es tab l i shed in 1968 with respons ib i l i ty for 
promoting technical education in schools and i n s t i t u t e s . In 1973 this Depa r t -
ment had been d issolved and an Indus t r ia l Tra in ing Board set up to t r a i n 
skil led w o r k e r s for i n d u s t r y . 

Secondary educat ion, af ter a 6 - y e a r p r imary educat ion, was of 4 y e a r s ' 
dura t ion; two y e a r s lower and two y e a r s h i g h e r . In the f i r s t two y e a r s , the 
lower secondary sec t ion , 50% of g i r l s and all boys we re exposed to some form 
of technical educat ion, the main subjects being meta lwork , woodwork and 
e l e c t r i c i t y . At the end of the 2 - y e a r lower secondary c o u r s e the students 
were given an aptitude t e s t and , owing to inadequate f ac i l i t i e s , about one th i rd 
of the l e a v e r s would be admitted to pu r sue technical education in the upper 
secondary c o u r s e . A co-opera t ive workshop scheme was adopted in the upper 
secondary education system so as to maximize the ut i l izat ion of workshop 
fac i l i t i e s , with 22 secondary schools se rv ic ing another 71 schools without 
workshops . Fifteen cen t ra l i zed workshops se rved 104 schools without work-
shops in the f i r s t two y e a r s of secondary educat ion. 
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The Industrial Training Board aimed to train skilled manpower for 
industries and the building t r ades . Nevertheless, parents and students did 
not favour building trade courses , and skilled manpower in the building 
trades had to be imported. There were Trade Advisory Committees to plan 
courses , formulate syllabuses , select equipment for institutions , etc . 

Sr i Lanka 

Mr D. Amarasinghe said that Sr i Lanka a country of 25,000 sq. miles with a 
population of 15 million, had a well-developed education service with 90% of 
children in school. Even so , the system was undergoing rapid change and 
since 1972 primary education had been of 5 years ' duration followed by a 
4-year junior secondary course and a senior secondary course of 2 y e a r s . 
The junior secondary courses were unstreamed and included pre-vocational 
studies not designed to train craftsmen but merely to make students aware of 
work. Craft training commenced at the end of this junior secondary course 
and technician training at the end of the senior secondary course . Sr i Lanka 
had 7 Polytechnics for the training of technicians and 8 Junior Technical 
Institutes for the training of craftsmen. Three independent bodies, the 
Ministry of Education, the Labour Department and the National Apprentice-
ship Board, were involved in the training of craftsmen and technicians, and 
industrial training was undertaken by the National Apprenticeship Board. 
Because three independent bodies were concerned, there was some duplica-
tion of effort and no one body co-ordinated the work, which sometimes gave 
r ise to problems. 

Sri Lanka had an unemployment problem, with many technicians unable 
to find a job appropriate to their training. As a resul t , new programmes of 
technician training, more broadly based, were being introduced, devised to 
train technicians to fit any job opportunity. The National State Assembly was 
responsible for financing education and the National Apprenticeship Board 
received funds from this source . 

Western Samoa 

Mr Holmes spoke for Western Samoa, and said that this group of small 
islands situated roughly 2,000 miles north of New Zealand had a total population 
of about 150,000, the majority of the manpower being employed in agriculture. 
There was no large private industry. Western Samoa became independent in 
1962, and as par t of an independence gift the New Zealand Government built, 
equipped and partly staffed a small "Trades Training Institute". The emphasis 
was on practical skills and a few local craftsmen were employed as workshop 
instructors • 

About three years ago it had been decided to turn the institute into a 
Technical College by adding more buildings and offering more subjects, 
including commerce and domestic science. However, although one more work-
shop block was added in 1973, technical education in i ts present form was not 
started until January 1975. All courses were full-time and two years ' duration 
and in 1976 all students were recruited from form 5 secondary s treams. 

The first stage of development, the Trades Section, was expected to be 
completed by the end of 1977 and it was hoped that the commerce and domestic 
science departments could be started shortly afterwards. 
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Technician t ra in ing would be s t a r t ed only if the developing of the 
proposed Indust r ia l F r e e Zone ma te r i a l i zed . 

About t h r e e y e a r s ago an apprent iceship scheme had been s t a r t ed but 
this was not working ve ry well for r e a s o n s exper ienced by many developing 
c o u n t r i e s , the main r e a s o n being the lack of t ra ined craftsmen to superv i se 
the a p p r e n t i c e s . The two y e a r s spent at the Technical College was counted 
as one y e a r of the fou r -yea r app ren t i ce sh ip . 

The main problems at p r e s e n t were a lack of t ra ined i n s t r u c t o r s , a 
shor tage of money, and students s ta r t ing with absolutely no prev ious 
p rac t i ca l t r a in ing . 

Solomon Is lands 

Mr Alan Hatfield, a delegate from the Solomon I s l a n d s , said that compared 
with the programmes of many count r ies r e p r e s e n t e d at the seminar , the 
Solomon Is lands technical education programme was re la t ive ly smal l . How-
e v e r , i t sha red many of the problems mentioned by o ther d e l e g a t e s . Although 
t ra ined p e r s o n s were needed in most of the disc ipl ines the number r equ i red in 
any p a r t i c u l a r discipl ine were too small for the Solomons to mount c o u r s e s to 
meet i t s own needs a lone . A pol icy of regional co-opera t ion had therefore been 
adopted, taking into account the needs of o ther t e r r i t o r i e s in the region 
covered by the South Pacif ic Commission, thus making i t poss ib le to offer a 
range of c o u r s e s on an economic b a s i s . 

This programme re l i ed to a g r ea t extent on support from internat ional 
agencies and o ther c o u n t r i e s . Examples of th is were the Mar ine and Trade 
Tra in ing Programme se t up with the help of the ILO in 1969 and the Survey 
School r ecen t ly se t up with the help of the New Zealand Government on a 
regional bas i s • 

In common with o ther developing count r ies the Solomons we re 
exper iencing difficulty in a t t rac t ing sui tably qualified students to en te r upon 
a technical c a r e e r . The re was st i l l a marked tendency for the more able 
student to se lec t a whi te -co l la r c a r e e r . 

The t ra in ing of technical t e a c h e r was also a p rob lem, too few were 
available o r willing to take up a c a r e e r in the teaching p ro fes s ion , and of 
those who had qualif ied, none we re now serv ing a s t e a c h e r s because the i r 
t ra in ing and exper t i se had enabled them to find be t t e r r e w a r d s and c a r e e r s 
in commerce o r i n d u s t r y . 

In s h o r t , t h e r e was a mixture of problems which could only be solved 
by a combination of se l f -he lp , co-opera t ion with o ther t e r r i t o r i e s in the 
South Pacif ic Commission r eg ion , and a s s i s t a nc e from other count r ies and 
internat ional a g e n c i e s . 

Tonga 

Mr Tevita Pi l imilose 'Aho said that no country pape r had been p r e p a r e d for 
Tonga because t he r e were no technical inst i tut ions in the coun t ry . Tonga was 
a ve ry small i s land in the Pac i f i c , 99 square miles in a r e a , with a population 
of only 9 0 , 0 0 0 . The problem of t ra in ing t e a c h e r s for technical education was 
al l - important because exper ience had shown tha t , even with the co-opera t ion 
of other t e r r i t o r i e s in t ra in ing p e r s o n n e l , when the t r a i n e e s r e tu rned to 
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Tonga they invar iably found the i r pay inadequate and tended to go o v e r s e a s 
again. Mr Aho emphasized that one of the main problems in Tonga was a lack 
of finance to es tabl i sh t ra ining inst i tut ions and that more co-opera t ion was 
needed from neighbouring c o u n t r i e s . 

Nigeria 

Dr Ajayi said that he had noticed in the country p a p e r s many things that 
appeared re levant not only to Niger ia but to o ther African count r ies as we l l . 
He had noted the r e f e r ences to indus t r ia l t ra in ing boards and counc i l s , and 
was p leased to say that s imilar schemes had been s t a r t ed in Niger ia some 
four y e a r s ago . He r e f e r r e d to the important ro le of the consul tants at the 
p re sen t seminar , and hoped that the recommendations which they would a s s i s t 
the seminar to formulate would be implemented in as many count r ies as 
pos s ib l e . The importance of co-opera t ion between count r ies could not be ove r -
emphasized and the shar ing of exper iences should have the highest p r i o r i t y . 

ILO 

Mr Robert Campbell reminded the seminar that the I L O , founded in 1919, with 
i t s headquar te r s in Geneva , was t r i - p a r t i t e in s t r u c t u r e , r ep resen t ing the 
i n t e r e s t s of employers , governments , and the worke r s t hemse lves . By having 
a t r i - p a r t i t e s t r u c t u r e , i t was in a good posi t ion to a s s i s t national planning 
and the development of c u r r i c u l a , and to under take the var ious t ra in ing 
programmes in which i t was involved. Mr Campbell a lso drew attention to the 
International Labour Conference ' s 1975 Recommendation 150 r e f e r r e d to in 
the l a s t pa rag raph of the Lead P a p e r "Recommendation concerning Vocational 
Guidance and Vocational Tra in ing in the Development of Human Resou rces" ; 
and made a copy of this avai lable to the s emina r . 

WCOTP 

M r M . C . Fong said over 130 count r ies we re affiliated to the WCOTP, which 
had c lose re la t ions with 1LO and UNESCO. One of the main object ives of 
WCOTP was to uphold t e a c h e r s ' r i g h t s , including of c o u r s e those of technical 
t e a c h e r s . He said that i t was genera l ly agreed that t e a c h e r s were under -pa id 
the world o v e r , and it was one of the functions of WCOTP to make eve ry attempt 
to ensure that t e a c h e r s ' pay s ca l e s were i nc reased appropr ia te ly ; th is was 
important to technical education because of the need to encourage t e a c h e r s to 
remain in that f ield. 
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PROJECT ONE 

LEAD P A P E R 

PARTNERSHIP : THE NATIONAL FRAMEWORK 

Sven Grabe 
In ternat ional Labour Office 

The t i t le " technician" i s one of s eve ra l undefinable t i t l e s in the indus t r ia l 
h i e r a r c h y . The r e a s o n s a r e that technic ians a r e t r a ined in many types of 
inst i tut ion and do a g rea t va r i e ty of jobs • M o r e o v e r , the ins t i tu t ions a r e at 
s eve ra l l eve ls in the h i e r a r c h i e s of national systems of technical education 
and the jobs at many l eve l s in an indus t r i a l o rgan iza t ion . 

The Tit le 

Most attempts at defining the t i t le " technician" end up in n e g a t i v e s . A 
technician i s not an engineer - he i s t r a ined at secondary o r pos t - s econda ry 
level but below that of a un ive r s i ty ; he has a job at the "sub-engineer ing" 
level but i s not a "ski l led w o r k e r " s ince he has rece ived a "h ighe r" , more 
t heo re t i ca l , level of t ra in ing than the l a t t e r , 

A few legal definitions of the te rm "technician" do e x i s t . As a ru le they 
r e l a t e the technic ian t i t le to graduat ion from a p a r t i c u l a r inst i tut ion o r group 
of inst i tut ions in the system of technical educat ion . T h u s , g radua tes of 
technical secondary schools ( lycees) in F r a n c e a r e r e f e r r e d to as technicians 
( techniciens) while the g radua tes of in termediate p o s t - s e c o n d a r y technical 
ins t i tu tes a r e given the t i t le h igher technic ian ( technicien s u p e r i e u r ) . Similar 
p rovis ions a r e found in Belgian l eg i s l a t ion . These definitions a r e , of c o u r s e , 
only valid nationally and attempts to in te rna t iona l ize them ( e . g . within the 
European Economic Community - EEC) have not been success fu l . Graduates 
of technical schools at s imi lar l eve l s in the German-speaking c o u n t r i e s , for 
i n s t ance , a r e normally given the t i t le "engineer" a s a r e t he i r coun te rpa r t s 
in the Scandinavian o n e s . 

The Job 

As r e g a r d s the job the confusion tends to be even more pronounced . A r e p a i r 
and maintenance mechanic would in most count r ies be r e f e r r e d to as a 
"mechanic" . A rad io and TV r e p a i r man, on the o ther hand, i s often r e f e r r e d 
to as "TV technician" although he may have about the same level of education 
as the automechanic. T h r e e people with the same background, and in p r inc ip l e , 
the same job may have t h r e e different t i t l e s : the man on the factory floor 
r epa i r ing machines for h is employers would be cal led a "ski l led mechanic" ; 
if he does the samejob for a cl ient he might be ca l led a " s e r v i c e technician" 
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and if he works for the sales department he might be referred to as the sales 
engineer. Obviously in this case , it is not a question of the level of the job 
or of the educational background of the man but of the image of the firm. 

Technicians are found in a great variety of departments within an 
industrial organization. Research, development and design departments are 
great consumers of technicians and so are planning, work study, and control 
and testing departments. Repair and maintenance and service after sales are 
also fields in which many technicians are employed. There are normally fewer 
technicians in direct production, although many production engineers and 
foremen have a technical education at a technician level . 

As shown already by this short enumeration, job types and job require-
ments vary greatly at the "technical level" . Some require highly developed 
skills in drafting combined with extensive technical knowledge at the level of 
applied technology. To others reading of industrial drawings, schemata and 
lay-out patterns is largely enough since the central tasks in their case relate 
rather to the assembly and disassembly of complex machinery or instruments 
which require extensive knowledge of practical mechanics and highly developed 
manual skill in the use of tools . Technicians in planning, work study, e tc . , 
like their colleagues in control and testing, are often highly specialised; they 
apply a limited number of techniques over a broad range of operations with 
which they should have some familiarity but need not necessarily have first-
hand operational knowledge • 

The Training 

The traditional technician in the United Kingdom and in many other English-
speaking countries is a man who has served his apprenticeship for the full 
period of four to five years (or has served an abbreviated "graduate 
apprenticeship") and, parallel to th i s , has followed advanced courses at a 
technical college. This type of combined training and technical education 
("dual" system) remains an important source of technicians in several 
countries. In German-speaking countries completed apprenticeship (mostly 
3 to years) and the highest marks in the skilled worker examination are 
often basic qualifications for entry into a technician training institution 
(a technicum or ingenieurschule). 

"Dual" systems of technician training are the exception rather than the 
ru le . In France , the United States and the USSR, the Scandinavian countries 
and in most Latin American countries, a great majority of technicians working 
in industry have received their diploma or certificate at a technical secondary 
school, a post-secondary technical institute or a similar institution of full-
time technical education for which a completed 8-10 year basic schooling 
(starting at age 6 or 7) is a principle entry requirement. Technical education 
at this level i s generally integrated into the secondary school system or 
grafted on to it as a line of further education. Often two distinct levels exist, 
one a two-to-three year technical education (starting at age 16 or 17) and the 
other a three-to-four year higher technician education, starting at about the 
same age. 

Not all technicians come out of the technical secondary schools however. 
A great number of workers with experience in industry take technician 
training through correspondence courses or at night schools ; although work 
experience is an important entry requirement in many of these courses , formal 
training as a skilled worker is not a pre- requis i te . 
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These statements about ini t ial t ra in ing and technical education should 
be qualified by s t r e s s i n g that in most developed count r ies employers usual ly 
do not cons ider the t ra in ing of a technic ian a s terminated when he e n t e r s into 
employment. It i s common p rac t i c e in most l a r g e and middle s ized undertakings 
for technicians to go through a comprehensive "g radua te" t r a in ing , more o r 
l e s s systemat ical ly a r r a n g e d , in which they gain exper ience in such basic 
technician t a s k s as draf t ing , tool and jig cons t ruc t ion , product ion planning 
and c o n t r o l , work study and o the r indus t r i a l engineer ing t a s k s before settl ing 
into a l onge r - t e rm job in product ion o r e l sewhere within the fac to ry . This 
"gradua te" t ra in ing in many c a s e s takes even longer than the bas ic technical 
education the technician has r ece ived at school and in most developed 
count r ies it i s cons idered a s indispensable "second appren t icesh ip" although 
it i s seldom r e g i s t e r e d o r even formally a r r a n g e d as s u c h . 

The Legis la t ive Framework 

In the "dual" systems t h e r e a r e two se t s of laws to take into account if one i s 
to get a c l e a r p i c tu re of the r u l e s governing the t ra in ing of technic ians : a 
se t re la t ing to the t ra in ing of ski l led w o r k e r s and one re la t ing to technical 
education more gene ra l l y . In the United Kingdom and in o ther count r ies which 
have more o r l e s s adopted o r adapted to the i r own needs the Br i t i sh legis la t ive 
and adminis t ra t ive a r rangements re la t ing to vocational and technical t ra in ing 
and educat ion, the t ra in ing legis la t ion governs t ra in ing in employment while 
the essen t i a l p rov is ions for pa r t - t ime and full-time technical education a r e 
found in the education Acts re la t ing to fur ther education and higher education 
gene ra l ly . In the F e d e r a l Republic of Germany t ra in ing for ski l led worke r 
qualifications i s governed by a federa l vocational education Act ; technician 
t ra in ing comes under S ta te (Land) p rov is ions for technical educat ion . 

In E a s t e r n Europpean count r ies technician t ra in ing i s l a rge ly 
ass imila ted to secondary o r h igher education and falls under the legis la t ion 
governing such educat ion, and i s adminis tered by the educational au tho r i t i e s . 
However , l a r g e numbers of technic ians a r e a lso t r a ined in technical schools 
belonging to the va r ious technical min i s t r i e s (the min i s t r i e s for heavy indus t ry , 
mining, the chemical i ndus t ry , e t c . ) . 

In Sweden , which p rev ious ly had a s epa ra t e board of vocational and 
technical education and t r a i n i n g , independent of the Board of Educat ion , all 
vocat ional and technical t ra in ing and education i s now co-ord ina ted by the 
Board of Education and the leg is la t ion re la t ing to both forms p a r t of the 
genera l educational leg is la t ive p r o v i s i o n s . 

Arrangements v a r y between developing count r ies just a s much a s 
between the indus t r ia l i zed o n e s . T h e r e a r e some s tandard pa t t e rn s which, 
with ce r t a in important modif icat ions, have been cons t ruc ted on percept ions 
of what has been evolved in F r a n c e , the United Kingdom and the United S ta tes • 
Adaptations of the Br i t i sh p a t t e r n s a r e thus found in most Commonwealth 
c o u n t r i e s , while F rench pa t t e rn s have l a r g e l y been followed o r adapted in 
the francophone a r e a s . In Lat in American c o u n t r i e s , where inst i tut ions for 
vocational and technical education have developed rapid ly over the pas t two-
to - t h r ee d e c a d e s , a dis t inct ion i s genera l ly made between the system of 
t ra in ing of skil led w o r k e r s and the system of technical education through 
which technic ians r ece ive t he i r t r a i n i n g . Both F r e n c h and United S ta tes 
models have played a significant ro l e in the evolution of each of the systems 
in this r eg ion . 
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Training Legislation 

Some kind of training legislation exists in practically all countries of the 
world. Its quality, validity, scope and purpose vary greatly, however. A 
wide range of countries merely have traditional apprenticeship provisions 
written into their Labour Code setting out in some detail the differences 
between an ordinary labour contract and an apprenticeship contract, and 
adding the usual provisions about the mutual responsibilities of employer and 
apprentice in a traditional apprenticeship. 

Although such provisions continue to be adopted the trend over the past 
few years is clearly away from writing training legislation of limited scope 
into the labour codes towards the adoption of special training legislation. 
The United Kingdom Industrial Training Act of 1964 provided the foundation 
for new training legislation adopted by many countries not only within the 
Commonwealth but also outside i t . Similarly the training legislation adopted 
by Brazil in the 1940s (there were separate Acts for industrial and commer-
cial training respectively) have been used as a model by several other Latin 
American countries. Unlike the UK Industrial Training Act, the early Latin 
American Acts related primarily to apprenticeship, i . e . training to skilled 
worker level under an employment contract . Several countries are to-day 
changing this approach to a training contract rather than an employment 
contract. 

As legislative practices differ greatly between countries it is difficult 
to make any generalisations on a regional, let alone a world-wide, bas i s . 
The enumeration below should therefore be taken as indicative only. 

Latin America, Most countries have separate training Acts providing 
the legislative basis for the activities of national training bodies. These 
bodies are concerned, in the first instance, with the training of specialized 
and skilled workers but in many cases are today branching out into such 
areas of activity as the organization of special courses for underprivileged 
population groups, including persons living in urban as well as rural a r eas ; 
advice to undertakings on the organization and programming of training within 
the firm; upgrading courses for workers to become technicians; courses of 
further (but not initial) training for executive and management staff in under-
takings. The legislation in most cases includes provision for a levy to be 
paid to the national training body by undertakings over a certain minimum 
size . 

Africa. Several countries in anglophone Africa ( e . g . Kenya and 
Nigeria) have introduced training Acts on the pattern set by the 1964 UK 
Industrial Training Act. Provisions for levies are included and national 
training bodies have been set up within the framework of this legislation. 
Studies with a view to similar arrangements are being undertaken in other 
countries. 

Although legislative practices differ and the models are not the same, 
the general trend appears to be fairly similar in the francophone countries 
of Africa. In the Ivory Coast and Tunisia national offices have been set up 
for employment and vocational training to deal with all matters related to the 
training of workers . In the Gabon, too, recent legislation provides for the 
setting up of a national training agency responsible for both initial and 
further training. In the Malagasy Republic formal apprenticeship legislation 
has been operative since 1964 and many of the francophone countries have 
apprentice training levy provisions similar to those applying in France . A 
number of the francophone countries of Africa, however, do not have more 
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than traditional provisions for apprenticeship inserted into their labour code. 
Where training levies exist the sums collected normally go straight into the 
state budget and do not influence the planning of the training system. 

Europe. The picture is similarly varied in Europe. The Scandinavian 
countries have gradually and increasingly integrated provisions for training 
into their educational legislation. Separate legislative texts exist for the 
education and training of young people and adults respectively. Important 
provisions for the training of adults are also found in the employment policy 
legislation. With one exception, the recent introduction of a special levy for 
adult training in Sweden, there are no provisions for training levies , but 
state grants are provided for many forms of training for both youth and adults • 

The major provisions for training in Belgium, France and the 
Netherlands are found in the education Acts . Special apprenticeship legis-
lation exists in all countries, combined, in France , with an apprenticeship 
levy system. New legislation was recently introduced in France relating to 
adult training (and further education) with provision for a special levy for 
such purposes. 

In Germany (Federal Republic) a new apprenticeship Act is under 
discussion and is likely to be adopted next yea r . The debate on the proposed 
Bill has largely centred on two of the proposed provisions: the introduction of 
a levy and the transfer of a considerable part of the responsibility for 
training from employers (and their organizations) to the educational system 
and to the S ta te . As the matter now stands, it is unlikely that a levy will be 
introduced and that some of the proposed "scholarisation" of training ( i . e . the 
integration into the school system) will probably not be retained in the final 
text . 

Eastern European countries have comprehensive provisions for 
training in their national plans, for the most part integrated into the chapters 
relating to education. The training systems are conceived as part of the total 
educational programme although some Eastern European countries, e . g . 
Eastern Germany, and the USSR, have separate administrations for education 
and vocational training respectively. 

Asia. Asian countries provide a highly diversified pic ture . Some, like 
India and the Philippines, have national apprenticeship legislation implemented 
under the auspices of the Ministry of Labour or by independent offices 
reporting to that ministry. Generally speaking, however, Asian countries do 
not have central legislation covering the whole field of training. Levy/grant 
systems have been discussed in most countries but none has been adopted. 

Legislation Governing Technical Education 

It may be said, as a broad generalization, that technical education at 
secondary school level (and thus the legislation governing the training of 
technicians) forms part of the educational legislation in most countries. 
Technical education is seen as an integral part (and as a set of streams 
within) secondary education. Efforts a re made to achieve equivalence between 
graduation in general , technical and commercial secondary schools 
respectively. 

Part-time related instruction and further education for skilled workers 
(Facharbeiter) is the subject of separate legislation in the Federal Republic 
of Germany and Switzerland. 
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Organizational and Administrative S t r u c t u r e 

Since the systems va ry grea t ly between count r ies and s ince respons ib i l i ty 
for the var ious aspects of vocational t ra in ing and technical education i s 
normally shared between seve ra l bodies it i s difficult, if not imposs ib le , to 
suggest any genera l iza t ions concerning the administrat ive se t u p . 

In countr ies with highly cen t ra l i zed educational s y s t e m s , a s for 
instance in Scandinavia and in F r a n c e , the Minis t ry of Education has the 
dominant ro le in the administrat ion of all school and college based ac t i v i t i e s . 
Some represen ta t ion by employers and w o r k e r s i s normally provided at 
management level and in such functions as the sett ing of cu r r i cu l a and 
examinat ions . Indust ry also pa r t i c ipa te s in specia l ized commissions on 
s tandards re la t ing to p a r t i c u l a r b ranches of i ndus t ry . In Sweden, for 
i n s t ance , the employers and w o r k e r s a r e r e p r e s e n t e d on the Board of 
Education and so i s the Labour Market Boa rd . In F r a n c e a network of 
technical committees par t i c ipa te in the set t ing of c u r r i c u l a which often form 
the subject of agreements with the r ep re sen t a t i ve s of the var ious i n d u s t r i e s . 
S imi la r ly , in the U S S R , both the vocational t ra in ing and the technical 
education systems have extensive a r rangements for consultat ion with indus t ry 
on c u r r i c u l a , the approval of textbooks and o ther teaching m a t e r i a l . However , 
the final decis ion normally r e s t s with the cen t r a l educational (or t ra ining) 
authority conce rned . 

This might be con t ras ted with the highly decent ra l ized system exist ing 
in the United Kingdom where the technical col leges in pr inc ip le a r e f ree to 
se t the i r own curr iculum but a r e l a rge ly guided by recommendations i s sued 
by professional bodies and by specia l ized bodies such as the City and Guilds 
of London Ins t i tu te . 

Outside the United Kingdom and the Commonwealth a r e a profess ional 
bodies of a co rpora te c h a r a c t e r genera l ly have l i t t le to say in the develop-
ment of vocational and technician t ra in ing and educat ion . As en t ry r e q u i r e -
ments , syllabi and examinations a r e determined and control led by government 
authori t ies - chiefly the min i s t r i es of labour (for vocational t ra ining) and 
education (for technical education in the school sys tem) , the ro le of 
profess ional organizat ions of th is type i s mostly limited to making suggest ions 
o r to submitting comments along with those of assoc ia t ions and federat ions 
r ep resen t ing the indus t ry , t r ade unions and o ther o rgan iza t ions , before the 
decis ion i s taken at the appropr ia te minis te r ia l l e v e l . In the Fede ra l Republic 
of Germany, and a lso to some extent in Aus t r i a , co rpora t e bodies of another 
c h a r a c t e r , namely the chambers of indus t ry and commerce and the chambers 
of a r t i s an t r a d e s , p lay much the same ro le as the profess ional bodies in the 
United Kingdom. Until r ecen t l eg i s la t ion the chambers of commerce and 
indus t ry together with the Confederation of German Indus t r ies and the German 
Confederation of Employers had essen t i a l cont ro l over the vocational t ra in ing 
programming and examination systems (although the re levant minis t ry had the 
right of final dec i s ion) . This h a s , however , now changed and the s ta te 
authori t ies have been given a more cen t ra l ro l e in these m a t t e r s . The 
proposed new t ra in ing legis la t ion i s l ikely to lead to a fur ther i n c r e a s e in 
the control exe rc i sed by the public author i t ies over the t ra in ing system and, 
at the same t ime , to a c l o s e r co-ordinat ion between education and vocational 
t ra in ing pol ic ies • 

The Financial Framework 

General ly speaking, the more cen t ra l ized the system the l a r g e r i s the p a r 
played in it by public f inancing. Technical education within the genera l 
school system is p rac t i ca l ly everywhere fully financed out of the s ta te budget . 
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In federally organized countries the general rule is that it is the individual 
state "Land", province or canton which finances the educational system, 
often with some contributions from the federal authorit ies. 

The same generally applies to the provision of related instruction for 
apprentices in countries where this is considered a separate form of 
secondary education, as for instance in the Federal Republic of Germany, 
the Netherlands and Switzerland, Similarly, the school element in 
co-operative education is considered part of the total educational pattern in 
Canada and the United S ta tes . In Eastern European countries all educational 
expenditure, including expenditure on vocational training, is charged to the 
state budget but an important share of the cost is also charged to the accounts 
of the undertakings which have special relations with a particular school. 

Levy/grant systems can be said normally to contribute little to the 
operational budgets of institutions of vocational and technical education. 
Even in the United Kingdom where the technical colleges are the principal 
providers of courses paid for under the levy/grant system, income from 
such sources constitutes only a part and often an insignificant part of total 
expenditure. In France the revenues under the apprenticeship levy system 
go straight into the general budget and are not specifically accounted for in 
the technical education budget. 

The situation is somewhat different in some of the Latin American 
countries where the whole financing of the vocational training system is based 
on levies in industry. Here , the training centres and the central services 
are entirely paid for by revenues from the undertakings under the levy 
systems. Other income received by the national bodies - in most instances 
an insignificant part of the total - usually i s constituted of payment for 
services rendered or state appropriations for running particular programmes 
( e .g . for urban and rura l poor) and other programmes not directly related to 
supplying the manpower required by the fee-paying industry. 

Concluding Remarks 

The foregoing pages merely provide a general and a much simplified sketch 
of what is a very complex subject. One thing is abundantly c lear : technician 
training is not a single concept. It has many facets and therefore cannot be 
provided for by a single system. Consequently both the training and the 
technical education systems are needed in order to supply qualified 
personnel to perform the many types of function and multiplicity of tasks 
required of the technician. 

To achieve a harmonious blending of the two systems one must first 
have a clear picture of their respective ro l e s . The training system, with its 
emphasis on practical skills and employment, should operate within a broad 
framework of the promotion or upgrading of workers and of recurrent 
education and training. It is from this system that will emerge, by and la rge , 
the personnel with the highest level of skilled-worker qualifications, with 
industrial engineering ski l ls , the basic qualifications needed in work study, 
applied methodology, organization and methods. From the technical education 
system, with its emphasis on theory as opposed to practical ski l ls , will tend 
to be drawn the technicians who will eventually gravitate to the drafting 
offices, technical laboratories , design bureaux, testing and control offices, 
e tc . The two streams of technician activity are inter-dependent, therefore 
the two systems of technician training must be complementary. 
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For each system to be truly the complement of the other, however, 
certain prerequisites have to be met. 

Firs t ly, there should be a comprehensive training legislation 
encompassing the whole training function, and in par t icular , co-ordinated 
planning so that there will be a logical and easy flow between sectors or 
branches of activity and also between levels of training. A piecemeal 
approach is unlikely to bring about the desired resu l t s . There is therefore 
strong evidence of the need for an overall planning body which will be in a 
position to establish the necessary equilibrium and see that the system is 
inserted into a framework of recurrent education and training. 

Secondly, the technical education system must also be given a clear-
cut definition of roles and responsibili t ies. This , too, can usually best be 
provided through a sound legislative basis which should include a separate 
section relating to technicians. 

Thirdly, there should be joint planning of the two systems, and 
effective co-ordination of them throughout the s t ructure . This will require 
co-ordinating machinery which will include representation of all the parties 
concerned: education, vocational training, industry, agriculture, 
professional bodies, the unions, to name a few. This concept of partnership 
is particularly important in certain a r e a s , for instance in the setting of 
training standards, in supervision of the quality of training, in determining 
the occupations for which formal training is required and in keeping training 
and school syllabuses up to date on technical developments, and on changing 
requirements in employment. 

In this connection the attention of participants is drawn to the terms of 
the ILO's Convention and Recommendation concerning Vocational Guidance 
and Vocational Training in the Development of Human Resources which were 
adopted by the International Labour Conference in 1975. The Convention will 
come into force in July 1977. The scope of the Recommendation is much wider 
than that of the Commonwealth Seminar/Workshop on Technical Education 
and Industry but the organizational principles enunciated therein should 
provide the general framework for a harmonious development of technician 
training in both industrialized and developing countries all round the world. 
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PROJECT ONE 

PRESENTATION OF LEAP PAPER 1 BY 

MR CAMPBELL AND SUMMARY REPORT OF PLENARY SESSION 

In presen t ing the lead pape r provided by the I L O , Mr Campbell asked that 
this should be taken as r e a d , as he wished to make r emarks of h is own on 
topics not a l r eady covered by the p a p e r . He f i r s t r e f e r r e d to the apparent 
confusion of terminology re la t ing to va r ious g r a d e s , for example , c raf t smen, 
t r adesmen , a r t i s a n s and journeymen, and quest ioned what the i r re la t ionship 
to technicians w a s . It had become inc reas ing ly recognized that t h e r e exis ted 
between the c ra f t sman/ t radesman and the technologis t /engineer someone 
p rope r ly cal led a technic ian , who might a lso be a foreman o r s u p e r v i s o r . In 
the ca se of the mining i ndus t ry , he could also be a f i reman, oversman , shift-
boss , mine cap ta in . Under whatever t i t l e , these men normally d i rec ted the 
work of the c r a f t smen / t r adesmen , semi-sk i l led w o r k e r s , o p e r a t o r s and 
l a b o u r e r s . 

The National Coal Board in the UK had , s ince 1954, a scheme of 
cer t i f icat ion for mechanics and e l ec t r i c i ans of the mine , advanced mechanics 
and e l ec t r i c i ans of the mine , and unit o r chief eng ineers • The mechanic of 
the mine was of craf tsman l e v e l , the advanced mechanic of technic ian l e v e l , 
and the unit engineer invar iab ly of profess ional o r degree l e v e l . 

The name ' technician ' was not used much a few y e a r s ago except in 
l a b o r a t o r i e s . The mid-level man, o r f o r e m a n / s u p e r v i s o r , was invar iably a 
ve ry competent t r adesman/c ra f t sman who was dedicated to h is job , proficient 
in assembling and disassembling mechanical o r e l ec t r i ca l a p p a r a t u s , and good 
at " t rouble-shoot ing" because of h is long p rac t i ca l e x p e r i e n c e . The NCB's 
"Codes and Rules" governing the ins ta l l a t ion , inspect ion and maintenance of 
ce r t a in mechanical and e l ec t r i ca l appara tus such a s winding eng ines , steam 
b o i l e r s , c o m p r e s s o r s , r equ i r ed that re l i ab le men c a r r i e d out these 
inspec t ions , i r r e s p e c t i v e of whether the i r qualif ications w e r e informal o r 
formal . M r Campbell thought i t a pi ty that a s i tuat ion was a r i s ing that 
un less a p e r s o n held a ce r t i f i c a t e , however low i t s academic s t anda rd , he 
was ra ted in fe r io r even though he might be a v e r y competent craf tsman with 
long work exper ience and apprec ia t ion for his job , which might exceed that 
of the young, technical ly educated foreman o r s u p e r v i s o r . 

Mr Campbell drew the semina r ' s at tention to the t r i - p a r t i t e s t ruc tu re 
of the ILO which had a bear ing on vocational education and t r a i n i n g . The ILO 
rep re sen t ed governments , employer s , and w o r k e r s ' o rgan iza t ions , and these 
th ree p a r t i e s should co l labora te in es tabl ishing national p l a n s , in devising 
schemes of cer t i f icat ion and so on, so as to make t ra in ing and educating for 
employment effect ive. 
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Technician level t ra ining r a i s ed quest ions that r equ i red careful 
thought, e . g . , should it be t e rmina l , o r open-ended to allow p e r s o n s to 
p r o g r e s s to be engineers? In one (non-Commonwealth) country problems had 
just a r i s en because students had recen t ly demanded the upgrading of four 
technical ins t i tu tes to engineer l e v e l . The national department of vocational 
education had reques ted the ILO to a s s i s t , and to t r a i n c ra f t -based o r 
indus t ry-based ins tead of academic t echn i c i ans . This was a del icate i s s u e 
for both UNESCO and I L O . 

Mr Campbell said he would be pa r t i cu l a r l y in t e res t ed in the findings 
of this seminar as he was working on a pro jec t document for a national 
department of vocational educat ion . The p ro j ec t , which would a t t r ac t i n t e r -
national a id , was based on Modules of Employable Ski l l ( M E S ) , a concept 
which he fully suppor ted . 

Mr Campbell said he would l ike to add some thoughts on the subject of 
overal l national planning and t ra in ing in the planning a r e a . He had attended 
a national seminar on "Needs and P r i o r i t i e s in Development Training and 
Resea rch in Thailand" organized by the Asian Development Ins t i tu te , and 
par t ic ipants had made comments re levant to the p r e s e n t seminar such a s : 
manpower planning was not an exact sc ience in any coun t ry , consequently 
rea l i sm was difficult; economists were too dominant in planning, and the re 
were often no technical spec ia l i s t s to evaluate p ro jec t s ; c u r r i c u l a must suit 
the r e a l needs of the peop le ; soc i a l , c u l t u r a l , and economic differences 
between count r ies affected the t r a n s f e r of ideas between coun t r i e s ; each 
country must there fore be se lect ive about exper iences of o ther count r ies 
unless p rope r ly adapted to i t s n e e d s ; ADI as an in ternat ional body had 
r e s o u r c e s which could help by comparat ive s tudies between c o u n t r i e s . Among 
the conclusions of that seminar were tha t , at l e a s t in the field of p lanning, 
the t r a i n e r s of t r a i n e r s lacked work exper ience ; t ra in ing needed more 
follow-up and evaluat ion; and the p r iva te s ec to r tended to be ignored - at the 
seminar one Fellow of the ADI was r ep re sen t ing the p r iva te s e c t o r , but no 
other pa r t i c ipan t . 

Mr Campbell said t ha t , a s a mechanical engineer by profess ion his 
work exper ience was mainly in the mining i ndus t ry , in engineer ing educat ion, 
and in technical and vocational t r a in ing , in many different c o u n t r i e s . He was 
not a national development p l a n n e r , but had had to study national p lans in 
o r d e r to determine t ra in ing ob jec t ives . His exper ience had convinced him that 
more careful r e s e a r c h was e s sen t i a l to planning; that National P l a n s should 
be rol l ing p l a n s , reviewed annually a s conditions changed; and that t ra in ing 
effectiveness should not be judged on numbers pass ing through c o u r s e s , but 
on the number who find re levant employment af ter t r a i n i n g . He was a lso su re 
tha t , no mat te r how well a p e r s o n was educated o r t r a i n e d , h is abili ty to 
perform efficiently should be an important c r i t e r i o n for promotion, and that 
proven abil i ty and work exper ience were vital when se lect ing p lanner s in 
p a r t i c u l a r . 

After thanking Mr Campbell , the Chairman invited pre l iminary 
quest ions and comments, and the following points were made: 

Modular Systems 

One delegate suggested that "Modules of Employable Ski l l " (MES) might not 
be suitable for small count r ies where the need was for genera l r e p a i r e r s , 
another that the system might not be applicable to t ra in ing a t the h igher 
technician l e v e l , and another that i t could be flexibly used for up-grading 
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skil led t echn ic i ans , but not for t ra in ing the school l e a v e r . Mr Campbell 
exp re s sed the view that MES could in most c a s e s provide what the employer 
wanted; UNESCO had proposed borrowing MES for u se in secondary educa-
t ion , and the system had been desc r ibed a s a complete package for all 
t r a i n i n g . It was also thought useful for curr iculum development, taking this 
p r o c e s s away from the i n s t ruc to r and placing it in the hands of s p e c i a l i s t s . 
Turning from MES to the c red i t un i ta ry sys tem, which was based on the same 
p r i n c i p l e s , D r Legg pointed out that the l a t t e r was now well es tab l i shed in 
the UK and could ce r t a in ly be employed for advanced technic ian t r a in ing . (He 
enlarged on the re levance of this system in his Lead P a p e r 3 , sect ion 6 , 
"A Systems Approach to the Technical Education P r o c e s s " ) . 

Definition of a Technician 

The view was e x p r e s s e d that the seminar (and the Commonwealth) need not 
accept the negative att i tude adopted in the lead pape r towards defining a 
t echn ic ian . The important thing was that the ro l e s that eng ineers and techni-
cians had to play should be indicated by an identification of needs in each 
count ry . The view was also e x p r e s s e d tha t , s ince the technic ian level of 
work seemed to be genera l ly unders tood by the semina r , not too much time 
should be spent in attempting to define a t echn ic ian . It was ag reed t ha t , at 
l ea s t for the purpose of the seminar and probably more gene ra l l y , the term 
"technician" should include the middle- level man and woman in commerce , 
a g r i c u l t u r e , e t c . Dr Legg pointed out that no amount of defining had yet 
removed ce r t a in o b s c u r i t i e s ; in some d i sc ip l i ne s , l ike des ign , the re la t ion-
ship between a profess iona l d e s i g n e r , a technician des igner and a craftsman 
des igner was by no means c l e a r ; and in spite of the establ ishment and the 
init ial work of the Technic ian Education Council and the Bus iness Education 
Council in the UK, t h e r e was s t i l l doubt about who was a t echn ic ian . 

S ta tus of Technic ians 

More than one delegate felt that the r e g i s t r a t i on of technicians and the e s t a b -
lishment of national r eg i s t r a t i on boa rds would make an important contr ibution 
to technician s ta tus and to technic ian educat ion . It was genera l ly agreed that 
the aim should be the c rea t ion of a socia l ly identifiable group of t echn ic ians , 
with mobility into and out of technic ian level ; provided t h e r e was g r e a t e r 
consensus about technic ian s t a n d a r d s , geographical mobility ( e . g . , within 
EEC o r the Commonwealth) could also be enhanced . 

Technical t e a c h e r s 

A delegate drew at tention to the paramount importance of keeping technica l 
t e a c h e r s in teaching and not los ing them to indus t ry ; the national bodies 
concerned ought to develop col labora t ion between technic ian education and 
indus t ry in th is mat te r • 

Planning 

Refer r ing to the needs for overa l l planning and for the joint planning of the 
technical education and indus t r ia l t ra in ing systems emphasized in the lead 
p a p e r , de legates r epo r t ed that some of the exist ing boa rds and counci ls did 
not have the n e c e s s a r y overa l l respons ib i l i ty for thinking about numbers of 
technical ly t r a ined people r e q u i r e d in the va r ious c a t e g o r i e s , o r for 
guarding against t he i r ove r -p rov i s ion o r u n d e r - p r o v i s i o n . The re was complete 
agreement that only a c lose p a r t n e r s h i p between i n d u s t r y , educational 
inst i tut ions and government could br ing about the c o r r e c t b a l a n c e . The point 
was made that it was vi ta l to determine leve ls of respons ib i l i ty and to 
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forecast skill requirements so as to ensure that these were provided for by 
the training establishments ; also that the lead time between planning for the 
training of technicians and their qualification needed to be taken into account. 
Finally it was emphasized that technicians had an important role in helping to 
evolve the development plans not only of industries but also of countries . 
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SUMMARY OF DISCUSSIONS 

Discussions were held in group and plenary sessions and led to the 
Project One conclusions and recommendations set out on page 3 . 

The seminar noted the characterist ic national frameworks discussed 
in the ILO paper , and noted in particular the conclusions of this paper that 
technician training was not a single concept but had many facets which 
called for a harmonious and complementary blending of the education system 
and the training system. Different countries had assigned different roles in 
the education and training process to their Ministries or Departments of 
Education and Labour. The division of jurisdiction between these two was 
seen as to some extent a British legacy but to some extent functionally 
inevitable, and the division between UNESCO and the ILO was evidence that 
it was generally accepted internationally. Mr Campbell had made the point 
that the ILO had a tr iparti te s t ruc ture , being representative of governments, 
of employers and of employees, and the groups recognized in their 
discussions that these three interests should be taken into account at the 
national level . 

Part icular interest was shown in the national framework described in 
the Hong Kong country paper , and a Hong Kong delegate saw "the national 
framework" as simply a way of describing the sum total of responsibilities 
and expenditure on education and training shared between government on the 
one hand and industry on the other. If viewed in this light he suggested that 
"elements such as departmental responsibility, industrial training boards, 
levy and levy/grant systems are no more than expressions of the means of 
administering such responsibil i t ies". There was general agreement that there 
could be no standard specification for industrial training boards or levy 
systems and there was not necessarily any reason, in some national 
circumstances, why they should exist at al l ; but their successes and failures, 
and the arguments for and against these elements of shared responsibility, 
were thought on the basis of evidence submitted in the country papers of 
Hong Kong, India and others , and the interesting paper submitted by 
New Zealand, to deserve separate study. It was felt that it might be possible, 
in time, to collect comparative studies of this kind into a worthwhile 
publication. 

The groups concerned, and the seminar in plenary session, considered 
that legislation controlling industrial training was often inadequate and were 
agreed, from the different points of view from which they considered the 
question, that legislation was needed that had financial as well as regulatory 
and promotional purposes . They also took the view that apprenticeship as 
such was by no means out of date and that legislation should be enacted or 
extended to cover apprenticeship at the technician as well as the craft level . 
Differences between apprenticeship at the two levels would need to be 
recognised administratively; for example time spent on full-time education, 
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needed to a much g r e a t e r extent at the technician l e v e l , should be counted; 
and the sponsoring of technician s tuden t s , involving the payment of an 
allowance o r stipend by the employer , probably consti tuted in most count r ies 
something of a problem for employers . Where this problem existed the re must 
in the national i n t e re s t be some means of offering incent ives by governments . 
Severa l recommendations were formed and agreed on the bas i s of the 
discuss ion of these ques t i ons . 

The role of Labour min is t r i es or departments was genera l ly recognized 
by groups as including the sett ing of "on- the- job" t ra in ing s tandards and the 
supervis ion of on- the- job t ra ining in all s e c t o r s , as well as responsib i l i ty 
for legislat ion re la t ing to indus t r ia l t r a i n ing . Never the less " s t a n d a r d s " could 
not be conjured out of thin a i r , and he r e in p a r t i c u l a r the group concerned 
saw the need for the fullest consultat ion between L a b o u r , Educat ion, and 
employers ' i n t e r e s t s , as r e g a r d s both s tandards and the content of the 
curr iculum; and the group concerned felt that the development of new o r 
existing profess ional bodies to promote the i n t e r e s t s of t echn ic i ans , as had 
happened in the UK, could play an important pa r t in the set t ing of s t a n d a r d s . 
These points were embodied in agreed conc lus ions . 

All groups were agreed that eve ry country should have a national body 
to co-ordinate technical education and indus t r ia l t r a i n i n g , pa r t i cu l a r l y at the 
technician leve l ; though the re were suggest ions that this national body might 
cover t ra ining functions alone and leave formal technical education to the 
Minis t ry o r Department of Education the genera l conclusion was that the 
national body should ideally be in function and in name a "Technical 
Education and Indust r ia l Tra in ing Counc i l " . The group concerned recognized 
that the extent to which i t s edicts were mandatory and not mere ly advisory 
must inevitably depend on national c i rcumstances and p r e f e r e n c e s , but felt 
that in some countr ies the exist ing national bodies did not have enough "teeth" . 
Also in some count r ies they were not thought to be sufficiently broadly 
r e p r e s e n t a t i v e , and emphasis was placed on the r ep resen ta t ion of all 
legitimate i n t e r e s t s - for governments , not only Education and Labour but 
major u s e r s such as Public Works ; for i ndus t ry , chambers of mines , indus t ry 
and commerce , employers ' federat ions o r consultat ive a s soc i a t i ons , t r ade 
union councils and l a rge single indus t r ia l e n t e r p r i s e s ; teaching staff, o r 
the i r a s soc i a t i ons . 

Reference was made to the recen t ly es tabl i shed Technical Education 
Council and Business Education Council in the UK, because of the i r 
important place in the new Br i t i sh national framework for technical education 
and t ra ining and the i r contr ibutions to t ra ining methods , pa r t i cu l a r ly through 
the system of modules . L i t e r a t u r e concerning these opportunit ies was made 
avai lable ; and the seminar would have an occasion to r e v e r t to the quest ion 
of modular t ra in ing under P ro jec t T h r e e . 

Manpower planning machinery came in for c r i t ic i sm and a number of 
different organizat ions were noted from some country p a p e r s ; and from o t h e r s , 
the lack of organizat ion at a l l . It was felt that r igid posi t ions taken up for o r 
against manpower planning were often unrea l i s t i c ; t he re must be at l eas t 
some identification of manpower requirements and planning of ways and means 
of meeting them, but not over -p lann ing . It was agreed that a g r e a t e r r e s p o n s i -
bility lay on all employers in al l s e c t o r s to make rea l i s t i c project ions of the i r 
future requ i rements ; and that whether respons ib i l i ty was ves ted in a 
Minis t ry of Labour , a S ta t i s t i ca l Office, o r the Cent ra l Government 
Planning Authori ty, t he r e was a paramount need for manpower requi rements 
to be ascer ta ined and in te rp re ted in t e rms of the educational provis ion 
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r e q u i r e d . Only t h u s , the seminar a g r e e d , was it poss ib le to determine what 
c o u r s e s should be run within a count ry and i t s educational ins t i tu t ions , and 
what c o u r s e s run in o ther coun t r i e s should be ut i l ized to supplement them. 

Final ly the provis ion of a sufficient c a d r e of technical t e a c h e r s was 
seen as an e s sen t i a l and al l too often defective p a r t of the national f rame-
work . The lack of i n t e r e s t in technical teaching in some coun t r i es was noted, 
and it was ag reed that well-qualif ied technical t e a c h e r s were sometimes 
quickly a t t r ac ted away by be t t e r s a l a r i e s and condit ions of s e rv i ce in 
commerce o r i n d u s t r y . No e a s y solutions were offered; the s ta tus of 
technician t e a c h e r s was c l e a r l y bound up with the s ta tus of technicians and 
the seminar would r e t u r n to th is under P ro j ec t T h r e e , 
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PROJECT TWO 

LEAD PAPER 

TECHNICIAN EDUCATION AND TRAINING: A SHARED 

RESPONSIBILITY OF INDUSTRY AND TECHNICAL INSTITUTIONS 

Dr L . S . Chandrakant 
D i r e c t o r , Colombo P lan Staff College for Technician Educat ion, Singapore 

Many scholar ly r e p o r t s have been wr i t ten on Technical Education and Industry 
Co-opera t ion , Many nat ional , regional and internat ional conferences have been 
held on this subject ; and all of them have produced extensive recommendations 
on why and how to promote such co -ope ra t i on . The education a rch ives of all 
countr ies a r e rep le te with the r e p o r t s . 1 would there fore not l ike to add to the 
available l i t e r a t u r e mere ly to r epea t what has been said be fo re . 

After all i s said and done , so much has been s a id , but so l i t t le done'. 
Why i s this problem sti l l dogging us? What c ruc ia l fac tors have been overlooked 
and a r e therefore acting as a b a r r i e r between technical inst i tut ions and indus t ry-
What must be done to remove the b a r r i e r and how? Who should take the lead? 

It i s to these i s s u e s that I will a d d r e s s myself in th is pape r and develop 
the thes i s that the concept of "co-opera t ion" i s a weak one and should be 
replaced by the s t rong concept of " sha red respons ib i l i ty" to demand of both 
technical inst i tut ions and indus t ry a joint effort towards human r e s o u r c e 
development. I go fur ther and argue for a s ta te pol icy in all c o u n t r i e s , which 
spel ls out the complementary ro l e s of inst i tut ions and indus t ry and how they 
should play t he i r r e spec t ive r o l e s . 

In all of th is and m o r e , I will confine myself to the education and t ra ining 
of t echn ic ians , although much of what I have to say will apply equally to techno-
logis ts and skil led w o r k e r s . 

The r e a s o n for address ing myself specif ical ly to technicians i s that of all 
a r e a s of technical educat ion, the education and t ra in ing of technicians i s the 
most c r u c i a l , but most misunders tood . It i s a lso the most mismanaged because 
of the conflicting at t i tudes and approaches between technical inst i tut ions and 
indus t ry . My concept of shared respons ib i l i ty i s bes t applicable to this a r e a . 

At the ou t se t , the term co-opera t ion used as a label o r slogan appears 
to revea l and expla in . Actual ly, l ike o ther catchal l p h r a s e s , it conceals and 
confuses . The term implies exis tence of conf l ic ts , c r o s s purposes and r i v a l r y 
which can only be reso lved by the p a r t i e s concerned agreeing to work together 
in the i r common i n t e r e s t . It has a lso over tones of equali ty among the p a r t i e s . 
None of these i s t r ue where technical inst i tut ions and indus t ry a r e involved, 
pa r t i cu l a r ly in developing c o u n t r i e s . Each has grown into a sepa ra te system 
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propel led by i t s own in te rna l dynamics and with no in te rac t ion with the o t h e r . 
Although the concern of one i s to t r a i n and supply usable manpower and that 
of the o ther to get t r a ined manpower , develop it and profi tably u t i l i se i t , the 
gap i s lack of acceptance of th is common objective by both sys tems and joint 
respons ib i l i ty to achieve the objec t ive . 

His tor ica l Background 

This i s the c rux of my argument . H i s to r i ca l ly , in developed count r ies indus t ry 
s t a r t ed f i r s t with the applicat ion of technology to the product ion of goods and 
se rv i ces needed by soc ie ty . Indus t ry r e c r u i t e d young p e r s o n s with some 
genera l educat ion, t ra ined them on the job a s a p p r e n t i c e s , and employed them. 
As technology advanced, indus t ry needed not mere ly w o r k e r s with opera t ive 
manual ski l l s which they could apply on machines and o the r equipment; it 
needed the w o r k e r s to be equipped with a wide range of scientific and technical 
knowledge with which they could cope with complex problems of des ign , 
production and cons t ruc t ion . It i s in r e s pons e to th is need that technical 
inst i tut ions came into being and s t a r t ed offering p a r t - t i m e , day r e l e a s e , 
block r e l e a s e c o u r s e s to p e r s o n s working in i n d u s t r y . Thus a whole system of 
apprent iceship and technical education developed with a c lose matching up of 
the ro l e s of indus t ry and technical i n s t i t u t ions . As technology advanced on a 
broad f ront , a new stimulus was given to r e s e a r c h and development which in 
turn added new dimensions to technical education over the y e a r s . In th is 
p r o c e s s , the interdependence of technical inst i tut ions and indus t ry was 
es tab l i shed . 

In the so -ca l l ed developing c o u n t r i e s , indus t ry and technical education 
took total ly different c o u r s e s in t he i r development. Technical education came 
f i rs t as an in tegra l p a r t of the educational systems of the c o u n t r i e s . Indus t ry 
came next a s a r e s u l t of total ly different f o r c e s . Most of those count r ies 
were for many long y e a r s colonies and the colonial r u l e r s introduced what i s 
known now as public education to provide the people with an a c c e s s to wes te rn 
c ivi l isa t ion and cu l ture on the one hand , and on the o t h e r , to induct the 
colonial people into adminis t ra t ion . In c o u r s e of t ime , education came to be 
identified with a c c e s s to government employment, but s ince government employ-
ment was limited to c l e r i ca l and o ther whi te -co l l a r j o b s , the colonial powers 
introduced vocational and technical c o u r s e s into the educational systems so 
that boys and g i r l s might acqu i re useful ski l l s for gainful employment outside 
government s e c t o r s . Indus t r ia l act ivi ty was limited to the p roces s ing of raw 
mater ia l s for o v e r s e a s m a r k e t s , mainly with the help of expa t r ia te cap i t a l , 
know-how and technical p e r s o n n e l . E n t r e p r e n e u r s used local l abour for 
unskil led o r semi-ski l led w o r k . 

All this may be h i s t o r y , but the point i s that from the beginning the re 
was hard ly any connection between technical education and indus t ry in 
developing c o u n t r i e s , and each took i t s own c o u r s e for manpower development. 
Although much has s ince changed in al l those coun t r i es and both indus t ry and 
technical education have made significant p r o g r e s s , the h i s to r i ca l gap s t i l l 
p e r s i s t s . In e s s e n c e , the gap i s that indus t ry does not have any s take in the 
educative p r o c e s s e s of the manpower that i t n e e d s . It has been mere ly a 
consumer of the produc ts of the educational sys tem, has stood outside the 
sys tem, at times as a c r i t i c and at o ther t imes as a d i s in t e res t ed s p e c t a t o r . 
The educational system has identified i tself exclusively with social s e r v i c e s 
and become more respons ive to socia l demands than to indus t ry ' s manpower 
n e e d s . Hence the c r i t i c i sm of indus t ry that technical inst i tut ions a r e not 
producing the c o r r e c t types of eng ineers and technicians useful in des ign , 
cons t ruc t ion , product ion and s imilar ac t iv i t i e s ; and the counter -argument of 
inst i tut ions that indus t ry expects too much of them to the exclusion of i t s own 
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responsibility. The vicious circle must be broken by bringing them together 
to understand each other and work together towards a common goal. 

The process must start with determination of the common goals in 
precise terms and identification of the methods and means of reaching them. 
To examine these problems with reference to technicians and develop the 
thesis of shared responsibility: 

Planning of Technician Education 

Who is a Technician? 

Definitions are difficult, because we do not know for certain whether to 
relate a technician to his educational qualification or to his functions in 
specific occupations • There is no unique relationship between education and 
occupation. The Firs t Commonwealth Education Conference in 1959 gave the 
following definitions : 

Technologist : a person holding a degree or equivalent 
professional qualification in science or 
engineering, who is responsible for the 
application of scientific knowledge and 
method to industry 

Technician : a person qualified by specialist technical 
education and practical training to work 
under the general direction of a 
technologist 

Craftsman : normally a person who has served a 
recognised apprenticeship and who 
applies his skills on the shop floor. 

The Commonwealth Conference definitions of a technologist and 
technician are mainly in terms of their educational qualifications. But 
educational qualifications are vague indicators, because there are no 
universally accepted standards of education at any level . Also, in these 
definitions there is no indication of the level and content of the educational 
preparation of technologists and technicians and how they are related to their 
respective professional functions. 

Another Commonwealth Conference on the Education and Training of 
Technicians held at Huddersfield in October 1966 came to the following 
conclusion: 

"The Conference quite deliberately rejected the temptation to 
attach a specific clear-cut meaning to the term 'technician' 
and accepted the impossibility of finding an acceptable 
definition which would cover the whole range of industry and 
commerce. It was recognised that, throughout the whole range 
of industry and commerce, there is a broad spectrum of 
occupations lying between the craftsman on the one hand and 
the professional (or technologist) on the other. Within this 
spectrum there are wide differences, both in subject interests 
and in degrees of expert ise, which must be taken into account 
when planning educational and training programmes, but the 
whole band does represent a unique and distinguishable group 
of people who, whatever their specific functions, can be 
broadly classified as technicians." 
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Many o ther a g e n c i e s , committees and commissions have also attempted 
definitions of a t echn ic ian . Typical of such definitions i s the one adopted by 
the Has legrave Committee (1969) of the United Kingdom: 

"Technicians and o ther technical support ing staff occupy a 
posi t ion between that of the qualified s c i en t i s t , engineer o r 
technologist on the one hand, and the skil led foreman o r c r a f t s -
man o r opera t ive on the o t h e r . The i r education and spec ia l i sed 
ski l ls enable them to e x e r c i s e technical judgement. By this i s 
meant an unders tand ing , by r e fe rence to genera l p r i n c i p l e s , of 
the r e a s o n s for and the pu rposes of t he i r w o r k , r a t h e r than a 
r e l i ance solely on es tabl i shed p r a c t i c e s o r accumulated s k i l l s . " 

Unfortunately, these and o ther definitions do not help us much to 
unders tand who a technician i s and what his functions a r e . The definitions 
a r e too g e n e r a l , give mere ly an educational identi ty and loca te a p lace for 
him in the manpower spectrum between a technologist and a ski l led w o r k e r . 

How does indus t ry view a technician? Total ly different ly, because 
indus t ry r a r e l y u s e s th is express ion and identifies him with r e fe rence to a 
wide range of functions assoc ia ted with an equally wide range of job t i t l e s . 
F o r i n s t a n c e , in i ndus t ry ' s v iew, a technic ian i s one who c a r r i e s out one o r 
more of the following functions : 

applying known technology to field opera t ions in product ion 
and cons t ruc t ion ; tes t ing and development; instal l ing and 
running engineer ing p lant ; draft ing and designing p r o d u c t s ; 
estimating c o s t ; sel l ing and advising cus tomers on the use 
of engineer ing and scientific equipment; l i a i son between 
engineer and ski l led w o r k e r to i n t e r p r e t p lans and d e s i g n s , 
determinat ion of product ion and cons t ruc t ion techniques ; 
choosing tools and machines bes t suited to each job; 
supervis ing ski l led w o r k e r s ; and ass i s t ing engineers in 
design off ices , l a b o r a t o r i e s , e t c . 

It i s evident that educa t ion i s t s ' definition of technic ian and that of 
indus t ry a r e not congruen t . The former equates a technic ian with a mere 
academic cou r se in an inst i tut ion and the l a t t e r ca t ego r i ze s him according to 
his funct ions, but t h e r e i s no matching up of the c o u r s e with the expected 
funct ions. Hence , the oft r epea ted complaint of indus t ry about the unsui tabi -
l i ty of the produc ts of technician in s t i t u t ions . 

T h e r e f o r e , the f i r s t a r e a of sha red respons ib i l i ty of technician 
inst i tut ions and indus t ry i s to identify the t echn ic ian , del ineate his p r e c i s e 
functions in i ndus t ry , determine the knowledge, sk i l l s and competencies 
needed to perform the funct ions, and design c o u r s e s of education and t ra in ing 
which will bes t s e r v e the p u r p o s e . This demands an act ivi ty analys is of 
technician occupations in i ndus t ry : 

(a) To know where technic ians work: the different depar t -
ments of an indus t r ia l organizat ion where technic ians a r e 
employed, as for example: 

Commerce: depar tments whose work i s d i rec ted outwards 
to the suppl ier and cus tomer . 

R e s e a r c h , Design and Development: depar tments engaged 
in technical work which l eads up to the decis ion to produce 
on a commercial s c a l e . 
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Production; departments whose work ranges from the point 
of decision to produce up to the stage of the finished 
product. 

Services: departments whose work supports two or more 
of the above. 

This survey gives us distribution of technicians by their 
functional classification and by their job t i t les . From this we 
will also know the main areas of work of technicians and the type 
of jobs done by them. 

(b) To study what technicians do in their jobs i . e . the work 
content of their jobs in each functional a rea , which can be 
rationally grouped. As for instance: 

(c) To p r e p a r e on the bas i s of (a) and (b) above on act ivi ty 
profile or technicians which will give a three-dimensional matr ix 
of technicians by t he i r functional c lass i f ica t ion act ivi ty compo-
sit ion and re la t ive propor t ions of the i r act ivi ty c a t e g o r i e s . 
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Technician functions const i tute a broad spec t rum. At one end of the 
spectrum a r e nea r -p ro fe s s iona l functions which demand of the technician a 
sound b road-based knowledge of the chosen engineer ing field and the abili ty 
to apply that knowledge to the day- to -day p r a c t i c a l problems of des ign , 
cons t ruct ion o r product ion in i n d u s t r y . At the o ther end a r e technic ians who 
a r e r equ i r ed to have a mas t e ry of manual o r manipulative ski l l s of the c r a f t s -
man type with the re levant knowledge of engineer ing to cont ro l and superv i se 
production opera t ions on the shop f loor . In between a r e technic ians who a r e 
r equ i red to have different p ropor t ions of profess ional engineer ing knowledge 
and p rac t i ca l s k i l l s , depending upon t he i r p r e c i s e functions in i n d u s t r y . The i r 
education and t ra in ing must the re fo re aim at equipping them for those funct ions. 
In the l a s t ana lys i s each technician c o u r s e must have i t s own in t eg r i ty . 

T h e r e f o r e , i t i s only when technical ins t i tu t ions and indus t ry jointly 
c a r r y out an act ivi ty ana lys is of technic ians on the above l i n e s , form c l u s t e r s 
of technician occupations according to well-defined common c h a r a c t e r i s t i c s , 
and determine for each c l u s t e r the type of technical p rofess iona l knowledge, 
ski l ls and competencies needed that a coheren t system of technician education 
may be evolved. Only then will i t a lso be poss ib le for technical inst i tut ions 
to define c o r r e c t l y the object ives of t he i r technic ian c o u r s e s to guide al l the 
other components of the sys tem, espec ia l ly the curr iculum and i t s des ign . 
The technician cur r icu lum thus designed should equip a technician to the 
following : 

(a) Apply bas ic p r inc ip les , c o n c e p t s , and laws of sc ience 
re levant to h is field of spec ia l i ty . 

(b) Apply mathematics as a tool in the development, 
definition o r quantification of scientif ic development according 
to the requ i rements of h is spec ia l i ty . 

(c) Pe r fo rm specia l ized s e r v i c e s r equ i r ed in re la t ion to 
m a t e r i a l s , p r o c e s s e s , equipment, p r o c e d u r e s , methods and 
techniques. 

(d) Invest igate technical problems using scientific method 
of inquiry and obse rva t i on . 

(e) Es tab l i sh an effective r appor t with o the r profess ional 
and non-profess ional w o r k e r s within his field of spec ia l i ty . 

(f) Transmit and r ece ive f a c t s , ideas and data objectively 
through o r a l , graphic and wr i t t en communication. 

Technician c o u r s e s thus planned mus t , however , have a broad 
educational c h a r a c t e r and not mere ly be to s e r v e the immediate o r h e r e - a n d -
now purpose of technician functions • We must remember that we a r e educating 
a technician for a minimum of t h i r t y - y e a r profess iona l l i f e . During that 
pe r iod , technology will advance , the na ture of technic ian functions may change , 
and a technician may be r equ i r ed to adjust and adapt himself to wholly new 
c i rcumstances • The technician whom we t r a in today must therefore be 
equipped inte l lectual ly to cope with a future that we can only dimly v i sua l i ze . 
He must be capable of t r a n s f e r r i n g h is knowledge from known to unknown 
si tuations with confidence. All th is and more implies that technician 
curr iculum must have a futuris t ic approach too • 
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Technician Curr iculum Implementation 

The next phase of sha red respons ib i l i ty of technical inst i tut ions and indust ry 
i s in the implementation of the technician cu r r i cu lum. This i s a logical sequel 
to activity analys is and curr iculum design p r o c e s s e s d i scussed e a r l i e r . 

A coherent system of technician education i s a p r o c e s s which must take 
place pa r t ly in a technical inst i tut ion and pa r t l y in i n d u s t r y . The bus iness of 
a technical inst i tut ion i s to give the prospec t ive technician a sound b road-
based knowledge in the theory of h is chosen f ie ld. With this he should be able 
to unders tand the basic p r inc ip les of des ign , cons t ruc t ion and produc t ion . He 
should be able to communicate h is ideas to the exper t and to the skil led w o r k e r . 
The curr iculum must develop knowledge and mould at t i tudes to the highest 
level of prof ic iency. This education has to be c r o s s - f e r t i l i z e d with p rac t i ca l 
exper ience in indus t ry so that the t echn ic ian- t r a inee i s familar with working 
methods and ski l ls re levant to his own f ield. He has to be made to observe 
and unders tand how engineer ing p r inc ip les a r e t r ans l a t ed into p r o c e s s e s . He 
has to be as exper t on the job in indus t ry as he i s exper t in the underlying 
scientific knowledge that has to be applied in the job . 

To co-ord ina te theory with p r a c t i c e , to r e l a t e technical knowledge with 
work in i ndus t ry , and to e labora te the complementary functions of technical 
inst i tut ions and indus t ry - all th is i s the h e a r t of the problem of technician 
educat ion. 

It i s therefore no longer a quest ion of just any kind of t ra in ing or 
p rac t ica l exper ience in i ndus t ry , but of a joint effort by indus t ry and technical 
inst i tut ions to design and provide that kind of p rac t i ca l exper ience which i s 
re levant to a technician cur r icu lum and promotes the ini t ial growth of a 
prospect ive technician in r e a l life s i tua t ions . The bas i s for designing p r a c t i -
cal t ra ining should the re fore be the technician activi ty analys is which has been 
c a r r i e d out in consultat ion with i n d u s t r y . 

The echnician c u r r i c u l a designed on the b a s i s of act ivi ty analys is will 
ref lect the types of technicians needed by a coun t ry , depending upon the 
na ture of indus t r ia l act ivi ty in that coun t ry , pa t t e rn of employment of techni -
c ians and technology l e v e l . T h e r e f o r e , the na tu re and scope of p rac t i ca l 
t ra in ing will v a r y according to each technician cu r r i cu lum, but the following 
pr inc ip les must guide each programme: 

Induction: to acquaint a student with indus t r i a l environment and 
give him an unders tanding of the s t ruc tu r e of i ndus t ry , including 
the ro le of a t echn ic ian . He must be made aware of the importance 
of indus t r ia l t ra in ing to h is profess ional development. 

Training in Basic Ski l ls : following p r e p a r a t o r y t ra in ing in the 
workshops of technical ins t i tut ions o r in i n d u s t r y , the student 
must be equipped with the knowledge and ski l ls in va r ious 
product ion opera t ions and p r o c e s s e s employed on the shop 
floor o r cons t ruct ion techniques in the f ie ld . He should also 
get adequate exper ience of the techniques employed in the 
shaping of ma te r i a l s towards the final p r o d u c t . This involves 
an unders tanding of mate r ia l s and t h e i r p r o p e r t i e s , product ion 
functions, t ime , c o s t , and method. 

Engineering P r a c t i c e : this p a r t of the t ra in ing should be in 
the field of specia l i ty of the s tudent , with p a r t i c u l a r 
r e fe rence to the main functions of a technician in that f ie ld . 
It should cover de s ign-draf t ing , estimating and cos t ing , 
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produc t ion /cons t ruc t ion techniques including choice of 
tools and machines for a j ob , t e s t i ng , ins ta l l ing and 
running of engineer ing p l an t , and supe rv i s ion . 

During th i s phase of t r a i n i n g , the student should get acquainted with 
the working of the organizat ion a s a whole , including s o u r c e s of capi tal and 
raw m a t e r i a l s , p roduc t ion , s a l e s , ins ta l la t ion and se rv ic ing of the finished 
product e t c . F ina l ly , depending upon the time avai lable and towards the end 
of the t r a in ing , i t would be a good thing to a s s ign to each student o r a group 
of s tudents a p ro jec t cen t red round the functions of a t echn ic ian . The problem 
for the pro jec t must be suggested by indus t ry from l ive s i tuat ions and must 
demand of s tudents ' application of t h e i r knowledge and exper ience concerning 
des ign , drafting o r product ion o r cons t ruc t ion o r ins ta l la t ion of p lan t , and 
t e s t i ng . 

The re levance of the t ra in ing programme to technic ian curr iculum must 
be fur ther es tab l i shed by laying down: 

(a) Tra in ing Specif icat ions in behavioural t e r m s : i . e . what 
types of knowledge, ski l l s and competencies a r e aimed to be 
acqui red by a t r a i n e e • 

(b) Tra in ing Methods : i . e . with whom o r under whose 
guidance a t r a inee will w o r k , what p r o c e d u r e s he will follow, 
what r e c o r d s of work he will keep e t c . 

(c) Tra in ing Examples : which will explain the actual jobs 
or work which a t r a inee will c a r r y out . 

All this and more implies that for each group of indus t ry a t ra in ing 
board consis t ing of r e p r e s e n t a t i v e s of i n d u s t r y , technical inst i tut ions and 
t ra in ing officers should be set up to design the t ra in ing programmes and 
ove r see t h e i r implementation. The programme should have a bui l t - in system 
of evaluation of t ra in ing on the bas i s of which both technical inst i tut ions and 
indus t ry may evaluate the total cur r icu lum in actual opera t ion and make the 
n e c e s s a r y improvements on a continuing b a s i s . 

Apprent iceship and Sandwich C o u r s e s 

A va r i e ty of methods i s p r ac t i cab l e for the education and t ra in ing of techni -
cians in an in tegra ted manner between technical ins t i tu t ions and i n d u s t r y . 
The most effective of the methods a r e : 

(a) Apprent iceship in indus t ry along with block o r day r e l e a s e 
c o u r s e s in technical ins t i tu t ions • 

(b) Sandwich c o u r s e s o r co -opera t ive c o u r s e s . 

Apprent iceship i s one of the oldest socia l inst i tut ion and although over 
the cen tu r i e s i t has undergone many fundamental c h a n g e s , i t has remained the 
main source of ski l led manpower for i n d u s t r y . In almost all indus t r ia l ly 
advanced c o u n t r i e s , a national framework has been evolved for the organiza-
tion and adminis t ra t ion of appren t i cesh ip . Within the national f ramework, 
legis la t ive provis ions o r adminis t ra t ive ins t ruc t ions regula te t ra in ing in 
apprent iceship by laying down detai led job d e s c r i p t i o n s , t ra in ing programmes 
and examination s t anda rds for each t r a d e . These regula t ions too a r e being 
r ev i sed and e labora ted on a continuing bas i s to e n s u r e improvement in skill 
competency in the light of changing technological n e e d s . In addit ion, in most 
c o u n t r i e s , the cen t r a l t ra in ing au thor i t i es concerned also provide to indus t ry 
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detailed training manuals, audio-visual aids and other training materials 
which are developed through extensive pedagogical r esea rch . 

Apprenticeship is not confined to the training of skilled workers either 
in concept or in pract ice . The system is extended to the training of all other 
manpower formations in industry. Thus, the system includes, in addition to 
craftsmen, apprentices, student apprentices, technician apprentices, 
graduate apprentices and management apprentices. In Britain, under the 
Industrial Training Act, 1964, the Engineering Industry Training Board has 
on the basis of technician job analysis prepared model training programmes 
for technician apprentices. The training programmes consist of: 

Basic Training: Off-the-job training to prepare potential 
technician apprentices, particularly for the planning and 
diagnostic ski l ls . 

General Training: to develop the abilities required by 
technicians and to impart the background knowledge and under-
standing of industrial practice essential to their first posts 
of responsibility and to their subsequent ca reer development. 
The training includes Design Appreciation, Manufacturing 
Practice and Communication. 

Objective Training: to develop expertise in a particular 
technician function on the basis of identification of skill 
and knowledge requirements either of a specific job or of a 
family of related jobs. 

All technician apprentices also start off on a complementary further 
education course on block release or day release bas i s , first to a Technician 
Certificate and later to Higher Technician Certificate or Diploma, depending 
upon their areas of specialisation. 

Unfortunately, in most developing countries there is no organized 
system of apprenticeship to secure an adequate quantity and quality of training 
within industry. This is the cardinal weakness responsible for inadequate 
development of technical education and training in those countries. It is 
evident therefore that unless as a matter of state policy apprenticeship is made 
an integral part of manpower planning and development and industry enjoined to 
discharge this responsibility for i ts own survival, no worthwhile progress is 
possible. Appropriate legislation along with the setting up of industrial 
training boards, one for each group of industry, which must function in close 
co-ordination with technical institutions, is urgently needed. 

The alternative route to technician education and training is Sandwich 
Courses which designedly integrate classroom learning with actual work 
experience in industry or in the professional field into a single educational 
p rocess . The integrated process establishes for a student the meaningfulness 
of what he studies in his institution through appropriate experiences while on 
the job. It goes further: it develops a student's ability to increase his range 
of ideas in response to á much wider variety of questions and sett ings. 

As a Joint Working Par ty of the Committee of Vice-Chancellors and 
Principals , the Committee of Directors of Polytechnics, the Association of 
Colleges of Further and Higher Education and the Confederation of British 
Industry has noted on the basis of actual experience of sandwich courses in 
Britain: 
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"The main v i r tue of the sandwich c o u r s e i s that i t not only 
t r a i n s s tudents at an e a r l y s tage in p rofess iona l sk i l l s and 
respons ib i l i t i e i s by giving them the opportunity of re la t ing 
the i r academic work to p r a c t i c a l s i t ua t ions , but i t a lso enables 
them to work in a mixed age g r o u p , in a mul t i -d i sc ip l inary 
environment and under different p r e s s u r e s from those 
encountered in educational i n s t i t u t ions . It p rov ides the 
opportunity to develop an unders tanding of human re l a t ion -
ships at w o r k , toge ther with the apprec ia t ion of the s o c i a l , 
economic and adminis t ra t ive cons idera t ions which influence 
indus t r i a l and commercial ac t iv i t ies . . . . One of the most 
important ind i rec t benefits of the sandwich c o u r s e system 
is that i t c r e a t e s a br idge between education and the working 
environment . The l inks es tab l i shed for th is pu rpose between 
educational ins t i tut ions and indus t ry and commerce often 
benefit each p a r t n e r in the e x e r c i s e by helping to achieve a 
be t t e r unders tanding of each o t h e r ' s object ives and ro l e in 
soc i e ty . " 

It must be emphasized that sandwich c o u r s e s do not mean just working 
in i ndus t ry . Mor i s i t intended to t r a i n an engineer o r technic ian for a 
specific job in a p a r t i c u l a r o rgan iza t ion . Sandwich c o u r s e s a r e in tegra ted 
educat ion, with the col lege ana indus t ry providing the means in an indus t r ia l 
s i tua t ion . 

It i s axiomatic that the s u c c e s s of sandwich c o u r s e s depends upon 
c lose and meaningful p a r t n e r s h i p between technical ins t i tu t ions and indus t ry . 
Both must s h a r e the same object ives of sandwich c o u r s e s and ag ree to 
implement the programme as p a r t n e r s in the same e n t e r p r i s e , each comple-
menting the ro l e of the o t h e r . This demands in te rac t ion between the faculty 
of technical inst i tut ions and expe r t s in indus t ry on a continuing b a s i s . 

In s t ruc tu r ing sandwich c o u r s e s , co-ord ina t ion between theory and 
p r ac t i c e i s of supreme impor tance , but i t can be achieved only s tep by step 
through the joint efforts of academic and indus t r i a l e x p e r t s . The former must 
ag ree that good education i s not mere l e a r n i n g , but that i t i s knowledge 
applied to w o r k . P r a c t i c a l exper ience in l ive s i tuat ions l eads a student to 
the same educational goals a s c l a s s room i n s t r u c t i o n . The faculty of 
inst i tut ions conducting sandwich c o u r s e s must the re fo re accept p rac t i ca l 
work in indus t ry as an important p a r t of the l ea rn ing p r o c e s s . It must be 
subst i tuted p a r t l y for c l a s s room work in which theory and p r a c t i c e need to 
be taught as an in tegra ted whole , to demonstra te engineer ing analys is and 
s y n t h e s i s . L ikewi se , expe r t s in indus t ry must a g r e e to the essen t i a l ly 
educational goals of sandwich c o u r s e s which a r e r eached only when a 
student i s equipped with the knowledge and ski l l s needed not mere ly for the 
he re -and-now product ive work in an o rgan iza t ion , but to meet the chal lenges 
of new and unfamiliar s i tuat ions yet to come . 

Many pa t t e rns of sandwich c o u r s e s a r e p o s s i b l e . "Thick sandwiches" 
r equ i r e a student to spend a long per iod in indus t ry between pe r iods of 
college work . A typical example in Br i ta in i s the 2 - 1 - 1 sys tem, in which 
indus t r ia l exper ience occupies a th i rd y e a r between two academic segments • 
In o ther pa t t e rn s ca l led the "Thin sandwich" s h o r t e r pe r iods of indus t r ia l 
work a l ternat ive with pe r iods of col lege s tudy . F o r example , in a four -yea r 
c o u r s e a student a l te rna t ive ly spends six months in college and six months in 
i n d u s t r y . The re i s a lso to be found the system of a l te rna t ive weeks for college 
study and for indus t r i a l w o r k . T h e r e i s the re fore no ideal p a t t e r n for 
sandwich c o u r s e s • Each inst i tut ion must devise i t s own way of integrat ing 
academic s tudies with p r a c t i c a l t ra in ing in consul ta t ion with i t s counterpar t 
i n d u s t r y . 
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The importance of industrial training must be reflected in the efforts 
made to assess the performance of students during industrial per iods. 
Written reports by tutors and industrial firms are one method of assessment. 
Other methods like oral examinations and continuous assessment must be 
tr ied, on the one hand to ensure fulfilment of the educational objectives of 
sandwich courses and, on the other, to have some measure of a student's 
attainment in his industrial work. All this assessment must also provide a 
means of feedback to improve the training programme and to define course 
objectives in operational te rms . 

Sandwich courses can be either institution-based or industry-based, 
depending upon who selects students. In the former, technical institutions 
select students and place them in industry for training; in the la t te r , industry 
selects and sends them to institutions for studies, in addition to providing 
the necessary training. In both ca ses , the whole programme of training and 
studies is jointly developed by industry and technical institutions. 

Because of their integrated nature sandwich courses are longer in 
duration than conventional courses , but the advantages far outweight any 
objections to duration. It i s , however, important that sandwich course 
students should be paid stipends at least for periods when they work in 
industry. For instance, in India, when sandwich courses were introduced 
some years ago, an incentive was built into the system in the form of stipends 
during industrial training and the entire expenditure on the stipends was 
borne by the Government. La te r , the Indian Apprentice Act 1962 was 
designedly amended to legitimize industry's responsibility for sandwich 
courses • Industry is now required to bear fifty per cent of the cost of 
stipends, in addition to bearing the entire cost of training. 

As an example of how conventional technician courses could be 
reorganized into more useful sandwich courses , a sandwich course jointly 
developed and implemented by an Indian polytechnic and industry is given at 
the end of the paper . In this example, the conventional course is three years 
long and wholly institution-based for the diploma in mechanical engineering. 
The reorganized sandwich course is three and a half years long and includes 
one full year of practical work in industry which is provided in three 
instalments : the first of three months sandwiched between two academic 
sessions of the second year ; the second of another three months during the 
long summer vacation; and the last phase of six months sandwiched between 
the last two academic sessions of the course . The nature and scope of 
practical training in industry is also given in the example. 

Conclusion 

In this paper 1 have taken the stand that technician education and training as 
a means of human resource development of a country is a shared responsibility 
of technical institutions and industry. Both technical institutions and industry 
must discharge the responsibility in unison, first by identifying who a 
technician i s , where he works and what he does; next, by determining from 
activity analysis what types of knowledge-skills mixes are needed for 
different clusters of technician occupations and developing appropriate 
curricular offerings; and finally, by implementing the curricula in close 
co-ordination either in the form of apprenticeship with complementary block 
release or day release courses or in the form of sandwich courses . To 
co-ordinate theory with pract ice , to relate technical knowledge with work in 
industry and to elaborate the complementary functions of technical institutions 
and industry - all this is the heart of the problem of technician education. 

42 



The problem of educating the engineer i s s imi lar and I would a rgue for 
the same concept of sha red respons ib i l i ty between engineer ing col leges and 
indus t ry and methodological approaches to designing and implementing 
engineering c u r r i c u l a . H e r e , c r o s s - f e r t i l i z a t i o n between engineer ing 
col leges and indus t ry must extend to r e s e a r c h and de sign-development a r e a s 
too to equip p rospec t ive eng ineers with h ighe r - l eve l abil i ty and c rea t iv i ty on 
the one hand, and on the o t h e r , to push up the technology level of the economy 
of a coun t ry . 

My point i s that the education and t ra in ing of eng ineers and technicians 
i s a total effort in which the respons ib i l i ty of technical ins t i tu t ions and 
indus t ry must be c l e a r l y identif ied, del ineated and d i rec ted within a national 
sys tem. 

Sandwich C o u r s e : Content of P r a c t i c a l Work in Indus t ry 

MCM Poly techn ic , Avadi , M a d r a , i s conducting diploma c o u r s e s in 
mechanical and e l ec t r i ca l engineering on the sandwich p a t t e r n . The c o u r s e s 
a r e t h r ee and a half y e a r s long and include twelve months of p r ac t i c a l 
t ra ining in i n d u s t r y . The programme of t ra in ing i s divided into t h r e e p h a s e s : 
t h ree months , t h r e e months and six months • The f i r s t phase i s sandwiched 
between two academic se s s ions of the second y e a r c o u r s e and the next phase 
i s again sandwiched between the l a s t two academic s e s s i o n s . The broad out-
l ines of the t ra in ing programme a r e a s shown below: 

Mechanical Engineer ing 

(Elec t ive : Automobile Engineer ing) 

F i r s t P h a s e : Int roduct ion: Nature of work done in different s h o p s . 
Job Specif icat ions for the t r a i n e e s - what the 
t r a i n e e s a r e expected to d o . 
Understanding shop d r a w i n g s . 
Study of different machining p r o c e s s e s in different 
sec t ions of the fac tory as specif ied, p re fe rab ly on 
l a t h e s , d r i l l ing , milling and shaping machines and 
also on t u r r e t and caps tan l a t h e s . 

Second P h a s e : Tool room w o r k . 
Machine tool maintenance . 
Working on automatic l a thes and genera l purpose mach ines . 
Drawing office w o r k . 
Product ion-planning w o r k . 

Third P h a s e : Planning work . 
Product ion p r o c e s s e s . 
P lan t l ayout . 
Ma te r i a l s c o n t r o l . 
Costing techniques ; work s tudy . 
Analysis of exis t ing des igns of components manufactured. 
P r e p a r a t i o n of s tandard drawings for components suppl ied. 
Test ing components using va r ious gauges and ins t rumen t s . 
Serv ic ing of mate r ia l s handling equipment. 
Serv ic ing and maintenance of indus t r i a l eng ines . 
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Elec t r i ca l Engineering 

(Elec t ive : E lec t r i ca l Machines) 

F i r s t Phase : Introduction to the na ture of e l ec t r i ca l work in 
different sect ions of the f ac to ry . 
Work specification for the t r a i n e e s : What work 
i s expected of the t r a i n e e s • 
P r a c t i c e in f i t t ing, welding, d r i l l ing , gr inding , 
turning and o ther la the work . 

Second P h a s e : Studying drawings of e l ec t r i ca l layout and 
dis t r ibut ion systems in the f ac to ry . 
Maintenance and overhauling of e l ec t r i ca l 
equipment in va r ious s h o p s , e . g . motors used for 
rol l ing m i l l s , f u r n a c e s , c r a n e s e t c . 
Maintenance of b a t t e r i e s . 

Third P h a s e : Work p lanning . 
Layout of e l ec t r i ca l p l a n t s . 
Mate r i a l s c o n t r o l . 
Costing t echn iques : work s tudy . 
Overhauling and serv ic ing of e l ec t r i ca l equipment. 
Mate r i a l s handling equipment and cont ro l systems • 
E lec t r i ca l p lants in the factory including equipment 
in s u b - s t a t i o n s . 
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PROJECT TWO 

PRESENTATION OF LEAD PAPER 2 BY 

PR CHANDRAKANT AND SUMMARY REPORT O F PLENARY SESSION 

In presen t ing his l ead p a p e r , D r Chandrakant thanked the Commonwealth 
S e c r e t a r i a t for inviting him to the seminar and for providing him with an 
opportunity to s h a r e h is expe r i ences in the a r e a of technic ian education and 
indus t r ia l co -ope ra t i on . Through con fe r ences , the Commonwealth 
S e c r e t a r i a t had brought together dis t inguished educat ionis ts to c r o s s -
fer t i l ize ideas and e x p e r i e n c e s , to p r e s e n t newly-acqui red pe r spec t i ve s 
and to point new d i r e c t i o n s . The Huddersfield Conference of 1966 was in his 
view an important landmark in technic ian education and t r a i n i n g , because it 
was the f i r s t to be concerned in depth with planning and developing technician 
education systems in re la t ion to o ther socio-economic n e e d s . An important 
sequel to the Conference was the book (c i rcu la ted to delegates) under the 
authorship of M r MacLennan . Dr Chandrakant cons idered t h a t , in the en t i re 
Commonwealth l i t e r a t u r e on technical education and t r a i n i n g , this was the 
most comprehensive book, and gave the bes t apprec ia t ion of the complexity 
and magnitude of the problem of technic ian education development. The 
Huddersfield Conference a l so u n d e r s c o r e d the importance of co-opera t ion 
between education and i n d u s t r y . It was appropr ia te that th i s Regional 
Seminar was specif ical ly devoted to the sub jec t . 

Dr Chandrakant emphasized that a t echnic ian ' s education and t ra in ing 
and the development of h is profess iona l competence was a p r o c e s s which must 
take p lace p a r t l y in an inst i tut ion and p a r t l y in i n d u s t r y . The inst i tut ion must 
equip him with bas ic knowledge in the fundamental s c i e n c e s , mathemat ics , 
and technology appropr ia te to h is spec ia l i za t ion . This education must be 
c r o s s - f e r t i l i z e d with exper ience of i ndus t ry , because only then would he 
unders tand how theory was t r ans l a t ed into p r a c t i c e , how the p r a c t i c a l 
aspec ts of des ign , cons t ruc t ion , p roduc t ion , e t c . w e r e applied to indus t r ia l 
s i tua t ions . There fore education and t ra in ing must be i n t eg ra t ed , and i t was 
no more poss ib le to make c l e a r - c u t dis t inct ion between education and t ra ining 
than to say how cold was hot wa te r o r how hot was cold w a t e r . To co-ord ina te 
theory with p r a c t i c e and to e labora te the complementary functions of educa-
tional inst i tut ions and indus t ry was the h e a r t of the problem of technician 
education; the re fore technical manpower development, whether one thought of 
e n g i n e e r s , of technic ians o r of ski l led w o r k e r s , was a sha red respons ib i l i ty 
of technical ins t i tut ions and i n d u s t r y . 

In his lead p a p e r Dr Chandrakant had p r e f e r r e d " s h a r e d responsib i l i ty" 
to the weak word " c o - o p e r a t i o n " . Unless national pol icy ref lected th is shared 
respons ib i l i ty , many of the problems of providing education and t ra ining in 
the r ight quantity and quali ty would p e r s i s t . 
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He therefore put forward six axioms : 

(a) Technician education and t ra in ing must be re levant to 
employment in i ndus t ry , commerce and other s e c t o r s of the 
economic life of a coun t ry . It must fulfil the employer ' s asp i ra t ions 
for t ra ined manpower . 

(b) As technology advances , the technician must be capable of 
adapting himself to new si tuat ions and his education must equip 
him with the knowledge and ski l ls needed to help him meet new 
cha l l enges . 

(c) Technician education systems must provide for the fur ther 
education of working technicians to enable them to advance in 
the i r p ro fess ion , and continuously determine what additional 
knowledge and ski l l s a r e needed for t he i r p u r p o s e . 

(d) Technician education i s p a r t of both the social and economic 
systems and as such i s influenced by a complex of social and 
economic f a c t o r s . It must be respons ive to the a t t i tudes , va lues 
and work s ty les of future technicians so that they become useful 
and product ive members of the community. 

(e) The in terac t ion of technician education with the economic 
system implies pa r tne r sh ip respons ib i l i ty within indus t ry and 
inst i tut ions so that c u r r i c u l a , t each ing / lea rn ing p r o c e s s e s and 
methodological approaches a r e vi tal ized cont inuously. 

(f) All forms of technical education and t ra in ing a r e expensive 
because of the heavy investments involved in bui ldings , equipment 
and running expend i tu re . The r e s o u r c e s of a count ry must be 
optimized. 

In the context of these s ix axioms, Dr Chandrakant found much of 
re levance in the education systems of all the 21 Colombo P lan c o u n t r i e s . All 
were aware of the importance of mid-level manpower groups and all were 
establishing and developing the i r own systems of technician education and 
t r a in ing . Thei r genera l c h a r a c t e r i s t i c s were that all technician education 
was at the t e r t i a r y level after 10, 1 1 , 12 o r even 13 y e a r s of school 
educat ion, depending upon the e lementary and secondary s t r u c t u r e ; and tha t , 
by and l a r g e , the c o u r s e s were ful l - t ime, of two to four y e a r s ' du ra t ion . 
Cur r icu la embraced the whole range of engineer ing and technological subjects 
such as civil eng ineer ing , mechanica l , e l e c t r i c a l , e l e c t ron i c , t e x t i l e s , 
chemical , t h e r e were a lso some c u r r i c u l a offerings in the n a r r o w e r fields 
of e . g . building const ruct ion technology, automotive mechan ic s , e l ec t r i ca l 
communications. Differing leve ls of c u r r i c u l a were recognized in some 
sys t ems , with engineering technic ian , h igher and lower level technician 
c o u r s e s , e t c . The c u r r i c u l a were a mix of knowledge and ski l l s ; in the 
so-ca l led indus t r ia l technician c o u r s e s , t he r e was a l a r g e r propor t ion of 
the manual , manipulat ive, o r operat ional s k i l l s . In the higher technician o r 
engineering technician c o u r s e s , the theore t i ca l p a r t of technology and the 
sc iences predominated. Most systems were wholly ins t i tu t ion-based , but 
Singapore and Hong Kong for example made some provis ion for pa r t - t ime and 
b lock - re l ea se c o u r s e s ; and by and l a r g e they were for p e r s o n s with a 
secondary educat ion. A l a s t important c h a r a c t e r i s t i c was that v e r y few 
systems provided for the fur ther education of working t echn ic i ans . 

46 



The p r e s e n t systems in Dr Chandrakan t ' s opinion had grown more in 
r e sponse to social forces than as a d i rec t r e s p o n s e to i ndus t ry ' s needs for 
technical manpower . The sys tems the re fo re did not c l e a r l y identify the 
technician occupations to which the c u r r i c u l a r offerings we re add re s sed o r 
the education and t ra in ing these technic ians r equ i r ed to meet the needs of 
i ndus t ry . As a r e s u l t , the p r e c i s e object ives of the c u r r i c u l a in t e rms of 
subjects and topics we re not c l e a r l y defined. A syl labus only indicated the 
topic headings to be c o v e r e d , the subjects to be taught , the number of hours 
to be spent on each subjec t , both theory and p r a c t i c a l . A syl labus did not 
answer the quest ions "Why do 1 t each th is subject ; at what level should 1 
t each ; what i s the eventual outcome of th i s teaching in t e rms of employment?" 
Consequent concern was about the employability of the produc ts of the 
sys tem. He was aware of the v e r y s e r ious c r i t i c i sm by indus t ry in many 
count r ies he had v i s i t ed , including h is own, that the produc ts we re not 
employable. Unfortunately, indus t ry had remained mere ly a s a c r i t i c and 
consumer of the p roduc t s of the sys tem, with no valid s take in the i r education 
and t r a i n i n g . This was where sha red respons ib i l i ty between educational 
inst i tut ions and indus t ry s t a r t e d . T h r e e quest ions should be a sked : 

Who i s a technician? 

Where does he work? 

What does he do? 

The re were enough definitions of a technic ian to be confusing, including 
those of the Huddersfield Confe rence , which he had had the honour to a t tend . 
These definitions placed the technic ian somewhere between a technologist and 
a skil led worke r but went no f u r t h e r . The more important thing was to know 
how indus t ry used a t echn ic ian . Indus t r i a l i s t s said that the word technician 
was r a r e l y used in i ndus t ry , a s did M r MacLennan ' s book. Indus t ry looked 
upon a technic ian in t e rms of h i s functions; the job he d id , where he worked , 
and what he d id . Only a re -examinat ion of educat ion 's definition of a techni -
cian and indus t ry ' s unders tanding could br idge th is gap between indus t ry and 
educat ion . In h is l ead p a p e r he made a s t rong p lea for a sc ien t i f ic , methodo-
logical approach to identifying technic ians and determining what they did, and 
he had label led th is "Activity A n a l y s i s " . This was the f i r s t joint responsibi l i ty 
of indus t ry and technical i n s t i t u t ions . 

Dr Chandrakant explained Activity Analysis by r e f e r ence to examples 
from the e l ec t r i ca l and mechanical engineer ing indus t r i e s . In these examples , 
technicians could be identified at work in four major functional a r e a s : 

One functional a r e a where technic ians w e r e employed was those 
departments of an organizat ion whose work was d i rec ted outwards to the 
suppl ie rs and c u s t o m e r s ; depar tments concerned with commerce . 

The second functional a r e a was r e s e a r c h , des ign and development -
departments engaged in technical work leading up to decis ions to produce on 
a commercial s ca le • 

The th i rd functional a r e a was produc t ion , in departments whose work 
ranged from the point of the decis ion to p roduce to the s tage of the finished 
p roduc t . 

The fourth functional a r e a was departments which provided s e rv i ce s 
o r supported the ac t iv i t ies of one o r more of the above departments • 
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Dr Chandrakant next i l lustrated, by char t , how to understand what 
technicians did in their jobs in these functional a r e a s . His paper broke down 
the jobs into six groups and gave examples of sub-groups. The broad groups 
were communications, design, organizing work, diagnosis, practical work, 
and supervision of other staff. Further analysis should make possible a 
three-dimensional matrix or profile of technicians in industry by their 
functional classification, and by their work content in different functional 
a r ea s . Dr Chandrakant could not see how a technician education and training 
programme could be developed. At one end of a broad spectrum the technician's 
functions were nearer the professional engineer 's ; more concerned with 
design, design drafting analysis and other types of what might be called 
higher technician duties and responsibili t ies. At the other end, there were 
technicians doing work like a craftsman's, but at a slightly higher level and 
with a better understanding of the skills involved. In between there were 
technicians with different mixes of knowledge and skill . 

This picture could be elaborated by an activity analysis, which only 
industry and institutions together could car ry out, to provide much-needed 
information for curriculum design. From the analysis, curriculum designers 
should be able to develop an understanding of the problems and to decide the 
broad content of the curriculum; what kind of mathematics and science needed 
to be taught and at what level; the precise objectives of teaching the subject; 
what type of educational theory, what type of technology and at what level; 
what technology pract ice , and what other general education subjects to 
develop communication, supervisory and management ski l ls . The intention of 
this kind of analysis was to get the basic information needed to structure the 
curriculum by aggregating a large number of closely related technician 
occupations. Whether the technician went to work in a department of commerce, 
production, or design, Dr Chandrakant knew from experience that it was 
possible to aggregate the technician occupations on the basis of activity 
analysis ; there was no implication that technicians were to be produced in 
this manner for a particular job in a particular organization. 

The next stage of shared responsibility or partnership between industry 
and institutions was in the implementation of curr icula . Because a going 
system of technician education and training was a process which would take 
place partly in an institution and partly in industry, curricula must be 
designed jointly. The practical work to be integrated with education in insti-
tutions was not just any kind of practical work, not any kind of training; it 
must have definite objectives, be part of a well-designed programme, and be 
supervised. His lead paper outlined some of the general principles to guide 
the designing of practical training programmes in industry. There must start 
with a period of induction when the aspiring technician was exposed to the 
industrial scene to understand how industry operated, its climate, community, 
and other conditions • A second component was training in the basic skills 
relating to production operation and use of tools , machines, and related 
aspects . To his mind, it made no difference whether these basic skills were 
given in separate training centres of industry or in workshops attached to 
institutions. This depended on the conditions of training in each country; but 
there must always be a well-designed programme of basic training before a 
technician trainee was sent for on-the-job training. 

Dr Chandrakant thought the most significant improvement in apprentice-
ship schemes was the realization that basic training must be given away from 
the production shop; against the old concept of apprenticeship, of "sitting next 
to Nellie", when Nellie knew nothing, or you learned the bad things that 
Nellie knew. Basic skills development must take place under supervision as 
an education process in separate shops. The engineering pract ice , that is 
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the actual applicat ion of these ski l ls on the job , on the shop f loor , in 
depar tments , was the l a s t s tage of any apprent iceship p rog ramme . The 
country p a p e r s had shown that almost all coun t r i es had one form o r o ther of 
appren t i cesh ip , but few had extended apprent iceship to t e c hn i c i a ns . He 
r ea l i s ed that in some of the s y s t e m s , s tudents in ins t i tu t ion-based education 
were r equ i red to put in six months to one y e a r of p r ac t i c a l work in indus t ry ; 
but unfortunately such t ra in ing was not supe rv i s ed , nor p a r t of a wel l -
designed p rogramme, nor intimately r e l a t ed to the education e lement . Boys 
coming into indus t ry became mere s h o p - w a l k e r s , gaining no r ea l l y worthwhile 
e x p e r i e n c e . All th is implied fur ther a spec t s of pa r t ne r s h ip between inst i tut ions 
and i ndus t ry . Indus t ry and inst i tut ions toge ther must l ay down the t ra in ing 
specif icat ions in behavioural t e r m s . Most t ra in ing programmes did not do t h i s ; 
the t r a i n e r in i n d u s t r y , l ike the t e a c h e r in an ins t i tu t ion , did not know the 
p r e c i s e ob jec t ives . The specif icat ion should be accompanied by information 
about with whom o r under whose guidance a t r a inee would work ; what p r o c e -
du res he would follow; and by some t ra in ing examples . Unless th i s kind of 
apprent iceship mate r ia l complemented the ins t i tu t ions ' c u r r i c u l a r documents, 
the in tegra t ion of theory and p r a c t i c e would not be r e a l i s e d . 

Dr Chandrakant r e f e r r e d to the in te res t ing Has legrave Repor t on the 
education and t ra in ing of technic ians in B r i t a i n , where under the diversif ied 
systems of technician examinations run by var ious a u t h o r i t i e s , t he r e was lack 
of coherence between c o u r s e s . This Repor t ca l led for some ra t ional iza t ion of 
the technician education programmes in Br i t a in in l ine with the programmes of 
the Indus t r ia l Tra in ing B o a r d s . This was again br inging indus t ry and education 
together not mere ly on a conceptual p l a n e , but over p r a c t i c a l methods of 
working t o g e t h e r . 

Sandwich c o u r s e s were not the domain of indus t ry ; they were as much 
education as the education given in in s t i t u t ions . To him, the quest ion was 
exploiting the r e s o u r c e s of i ndus t ry so that indus t ry and inst i tut ions combined 
to provide the type of education and t ra in ing that a p rospec t ive technician 
r e q u i r e d . There were different forms of sandwich c o u r s e , thick o n e s , thin 
o n e s , medium o n e s . In h is own exper iences in India , t h e r e were 320 poly-
technics and the constant complaint of indus t ry was that the p roduc ts of these 
polytechnics completing full-time t h r e e - y e a r c o u r s e s were not employable. 
Those arguments went back and fo r th , and a bas i s of unders tanding could not 
be formed, except through sandwich c o u r s e s . According to his own survey of 
the r e s u l t s of the sandwich c o u r s e s , they w e r e not acceptable to indus t ry in 
te rms of the kind of technic ians they needed . 

Dr Chandrakant then r e tu rned to h is l a s t axiom, re la t ing to the 
economics of educa t ion . S ince educat ion , including technical educat ion, was 
r ega rded as a p a r t of the socia l sys tem, t h e r e was a limit to which a govern-
ment could p rov ide the means for the education and t ra in ing of t echn ic i ans . 
Educational cos t s were going u p , including t e a c h e r s ' s a l a r i e s and the cos t s 
of equipment. "Unless ways and means could be found to minimize c o s t s , 
count r ies would be unable to afford be t te r -deve loped systems because of the i r 
additional financial b u r d e n . 

Dr Chandrakant ' s p a p e r , having deal t with act ivi ty a n a l y s i s , work 
content , the knowledge/ski l l mix , and the types and leve ls of technicians 
r e q u i r e d , had moved on to the s tage of c lus te r ing t echn ic ians ' occupat ions , 
which he thought v e r y impor tan t . He had then identified the main technician 
specia l i t ies • Then came the planning of the technician education system 
itself; specifying i t s ob jec t ives ; determining the c o u r s e dura t ion ; specifying 
the en t ry r e q u i r e m e n t s . Then the curr iculum design p a r t of the sys tem, 
curr iculum objec t ives , subject ob jec t ives , behavioural a s p e c t s , specifying 
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the t ra ining objec t ives , t ra ining specif icat ion, schedules of t r a in ing , 
sequence m a t r i x . Dr Chandrakant added that the re must be a continuous 
feedback both from the inst i tut ions and indus t ry to indicate where the total 
system needed to be modified o r improved; and the ro le of indus t ry was as 
important as any other in evaluating both the s tudent ' s performance and the 
in teract ion between the many elements involved. 

After thanking Dr Chandrakant , the Chairman invited pre l iminary 
questions and comments , and the following points were made: 

P a r t n e r s h i p 

More than one delegate r epor t ed a lack of r e sponse in his own country to 
approaches made by education to i ndus t ry , and one delegate said that the 
will ingness of indus t ry to make i t s contribution to a pa r t ne r s h ip was minimal. 
Dr Chandrakant said that he had encountered th is p rob lem, but thought that 
sufficient goodwill could sometimes be genera ted among a few small indus t r ies 
for a break- through to be achieved . Di rec t contact on p r ac t i c a l ma t te r s was 
important . Asked to define the te rm "common goa l " , he said that educational 
objectives were usual ly exp re s sed in te rms of educational s t a n d a r d s , but it 
was important to have a c l e a r e r definition of what a technician was to do ; 
indust ry needed technicians with a well-defined technical content , and this 
definition of i ndus t ry ' s requi rements was the common goa l . 

The pa r tne r sh ip as it exis ted in Hong Kong was descr ibed by a 
Hong Kong r e p r e s e n t a t i v e . He said t he r e were many committees under the 
Hong Kong Training Counci l , and i t s indus t r i a l i s t members spent much time 
in attending meetings during normal office h o u r s . Indus t ry did not on the whole 
favour the imposition of a genera l levy but t he re was a levy system operat ing 
in two i n d u s t r i e s . The genera l ly accepted view in Hong Kong was that 
technical education was the responsib i l i ty of the Government and in-plant 
t ra ining the responsib i l i ty of i ndus t ry . Some indus t r i a l i s t s wanted govern-
ment to subsidize apprent iceship t r a in ing , but th is was unacceptable to 
government In ce r t a in indus t r i e s some uni ts were too small to have the i r 
own t ra ining p rog rammes ; the garment indus t ry (the l a r g e s t in Hong Kong) 
had es tabl ished i t s own vocational t ra in ing cen t r e for the t ra in ing of garment 
w o r k e r s , and a levy was imposed on the i n d u s t r y . The const ruct ion indus t ry 
was the o ther indus t ry with i t s own levy sys tem. P a r t n e r s h i p w a s , in s h o r t , 
reasonably well-developed in Hong Kong. 

Representa t ion of Indust ry at the Seminar 

The same delegate asked why indus t ry was not more widely r e p r e s e n t e d at 
the semina r . He and o the r s r eg re t t ed that the delegates were nea r ly al l 
drawn from technical educat ion, and the voice of indus t ry was therefore not 
hea rd on many i s s u e s that c lose ly affected i t . 

Mr B . F . C . Fong said that the Commonwealth S e c r e t a r i a t would ve ry 
much like to have seen more indus t r i a l i s t s pa r t i c ipa t ing , but governments had 
nominated a g rea t preponderance of delegates from education (though it should 
be remembered that quite a few of these had prev ious exper ience in indus t ry ) . 
The point would be borne in mind for any s imilar occasions in the fu ture . 
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Correspondence Education 

In rep ly to a quest ion about the u s e of co r respondence education for techni -
cians , Dr Chandrakant said that he had nó exper ience of co r respondence 
c o u r s e s but could see definite advantages in the i r u s e . The exper ience of 
the Open Univers i ty in Br i ta in led him to believe that new media like t e lev i -
s ion , radio and programmed l ea rn ing had tremendous potent ial at technician 
education l e v e l . In New Zealand and Aus t ra l ia a substant ia l p a r t of t echni -
cian education was through the medium of c o r r e s p o n d e n c e , sometimes al l ied 
with o ther media . Cor respondence c o u r s e s were ce r t a in ly as not as na r row 
as they used to be and t h e r e was no doubt that they had a p a r t to p l ay . 

Apprenticeship for Technic ians 

The p lenary se s s ion was told that one of the s emina r ' s groups had a l r eady 
reached the point of recommending that apprent iceship should be extended 
to technicians and not confined to c ra f t smen . 

F u r t h e r Education and Train ing 

In rep ly to a ques t ion , Dr Chandrakant said that providing fur ther c o u r s e s 
for t ra ined technic ians who could not r e t u r n for more education posed 
ce r t a in p rob l ems , but these could be overcome. The feeling that c u r r e n t 
education and t ra in ing programmes w e r e a dead-end sometimes c r e a t e d 
p r e s s u r e from students to upgrade c o u r s e s to degree l eve l ; but this 
upgrading should only a r i s e from actual development needs of a count ry ' s 
sys tem. It was important that the national system should provide fur ther 
education both for student technic ians and for qualified t echn ic i ans , to help 
them to h igher qual i f ica t ions . 

Sandwich C o u r s e s 

Asked about cons t r a in t s that opera ted agains t organizing c o u r s e s on a sand-
wich b a s i s , Dr Chandrakant said that in India sandwich c o u r s e s had been 
introduced to combat c r i t i c i sm from i n d u s t r y , and the system as implemented 
the re involved the employment of additional t e a c h e r s because some had to 
accompany the student in i n d u s t r y . Another problem was that sandwich 
c o u r s e s we re of longer durat ion than full-time c o u r s e s , and sandwich cour se 
students did not have long summer ho l idays . A delegate added that the 
location of educational ins t i tu t ions v i s - à - v i s indus t r i e s was a lso an impor-
tant cons ide ra t ion . Dr Legg said that h is 13 y e a r s ' exper ience at 
Loughborough, a p ioneer of sandwich t r a in ing , caused him to sound a word 
of caut ion . The lack of sufficient p l aces for t r a i n e e s was a cons t r a in t , and 
the re came a stage when the ins t i tu t ions could not go on approaching i ndus t ry . 
If indus t ry could not accept all t r a i n e e s , and if sandwich-type cou r se became 
cons idered as an in tegra l p a r t of an education sys tem, ins t i tu t ions would have 
to introduce some quas i - indus t r i a l p r ac t i ca l t ra in ing within the inst i tut ions 
themse lves . 
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SUMMARY OF DISCUSSIONS 

Discussions were held in group and plenary sessions and led to the 
Project Two conclusions and recommendations set out on page 5 . 

The groups discussed the topics set out in the "seminar contents", 
and also selected points from the comprehensive exposition given by 
Dr Chandrakant in his lead paper and in his address presenting it to the 
seminar. They concentrated on practical methods of effecting a direct par t-
nership between technical education and industry, in the first place in 
devising and providing integrated programmes of education and training for 
technicians. The general view was that the educational element should not 
normally be provided through full-time courses , but it was appreciated that 
geographical and industrial conditions sometimes made this necessary . A 
learning process which was 100% institution-based was not considered the 
best preparation, practically or psychologically, for technician employment 
in industry. Instead, delegates favoured sandwich and block release courses 
in which there was a real parallelism between the academic content and the 
content of practical training in industry. Day release and evening courses 
were not thought to be suitable for technician education; the lat ter in 
particular made too much demand on the young person after a day's work. 
Nevertheless, it was accepted that such courses if well devised were 
suitable for up-grading and up-dating purposes , and often the only practica-
ble way of meeting them. 

Much attention was paid to the emphasis placed by Dr Chandrakant 
on the need to ensure that the period in industry was carefully structured 
and closely supervised by a training officer who should himself be t rained, 
qualified, and experienced. This implied a responsibility on management 
to provide the necessary facilities, with i ts financial implications; and a 
responsibility on government, in partnership with industry, to make public 
provision for the training of training officers. This could often be carr ied 
out in a technical teacher training college or department; although the roles 
and training needs of the technical teacher and the industrial training officer 
were different, they had a common concern with the teaching and learning 
processes and with other pedagogical aspects , and in some countries training 
colleges and departments were successfully training both categories . The 
seminar agreed upon recommendations on these l ines . 

The role of the training officer was considered in detail by the group 
concerned, which felt strongly that this role should not be confined to 
devising and operating training schedules and maintaining standards, but 
should include a more generalized function of liaison with technical 
institutions, with ministries or department of labour, and with secondary 
schools. In this last role the training officer should visit the schools and 
offer career guidance and advice on further education and training opportu-
ni t ies . This was endorsed by the seminar in plenary session. 
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Groups were often c r i t i c a l of the inadequacies of advisory committees 
and governing bodies whose composition did not include r ep re sen t a t i ve s of 
all the i n t e r e s t s which ought to have a say in what i s taught , and how, to 
whom, for what p u r p o s e s , and at whose expense it i s taught , in the 
technical inst i tut ions and the i r departments • One group went into the 
question of the ro le of advisory committeees in some depth , and i t s 
suggestions were a lso endorsed in p lenary s e s s i o n . This ro le included a 
responsibi l i ty for ensur ing that c o u r s e s were re levant and well put t oge the r , 
and that p r io r i t y was given to ca tegor i e s for which the re was the g rea t e s t 
genera l need . 

There were no agreed conclusions about the bes t methods of tes t ing 
the s tandards reached by technician s t uden t s . One group had looked at the 
level of en t ry into typical c o u r s e s and cons idered that the t h r ee main educa-
tional requi rements were successful completion of a cou r se of secondary 
education with a technical b i a s , including the attainment of good s tandards in 
the language - medium of ins t ruc t ion in the coun t ry ' s technician ins t i tu t ions , 
in mathemat ics , and in a re levant sc ience subjec t . Continuous assessment 
was cal led fo r , both of theore t ica l knowledge and of p rac t i ca l t r a in ing ; a 
modular const ruct ion for c o u r s e s was favoured by some, though a few thought 
that modules , while sui table at the craf t level and for technician up-grading 
p u r p o s e s , were not sui table for technician c o u r s e s genera l ly ; but recognised 
that the c redi t un i ta ry system was finding favour in UK polytechnics and in 
the Hong Kong Po ly techn ic . The re was genera l agreement that final exami-
nations for technicians were needed , in the i n t e r e s t s of all conce rned . Most 
delegates repor ted that the i r count r ies were moving away from o v e r s e a s 
examinations to loca l ly - se t examinations which had a more detai led re levance 
to the i r requirements • But the point was made that in many branches of 
technology requirements were of un ive r sa l va l id i ty , and l i t t le modification to 
the content of syl labuses and examinations that had been found r ight in 
developed countr ies was needed . There were mer i t s on o ther grounds in 
having national a n d / o r inst i tut ional examinations and a w a r d s , and it was often 
appropr ia te to adopt o r adapt the sy l labuses and examination of the ove r seas 
examining bod i e s . It was noted that some of these bodies gave the i r act ive 
co-operat ion. to the t r a n s f e r of examining respons ib i l i t i es into local hands 
and provided t ra in ing in the theory and techniques of examining. The main 
objective was agreed to be the re levance of examinations to the r e a l needs of 
a count ry , and the seminar recommended accord ing ly . 

No-one thought the re was enough coming and going between technical 
education and i ndus t ry , and i t was agreed that v i s i t s in both d i rec t ions could 
stimulate pa r tne r sh ip at al l l e v e l s . Company d i r e c t o r s for example could both 
provide and der ive support through v i s i t s to technical ins t i tu t ions , and the 
p r inc ipa l s o r d i r e c t o r s of those inst i tut ions through v i s i t s to indus t ry ; the re 
were many things for both s ides to o b s e r v e , to give and t a k e , and to dec ide . 
Similar ly t e a c h e r s at al l l eve ls must vis i t indus t ry to keep in touch and up to 
date with i t s pol ic ies and p r a c t i c e s and technolog ies , and technicians working 
in indus t ry can provide background and detai led information to s tudents and 
t eache r s a l i ke . 

Such visi t ing could extend to longer p e r i o d s , of say th ree w e e k s , 
during which a t e a c h e r might do a job in i ndus t ry , and vice v e r s a . It was 
agreed that the c ros s - f e r t i l i za t ion that could be achieved in th is way should 
be s t rongly encouraged . But the seminar was also emphatic that the p r o c e s s 
of providing the technical t e a c h e r , and pa r t i cu l a r ly the technician t e a c h e r , 
with indus t r ia l background and exper ience should s t a r t much e a r l i e r ; that 
no init ial c o u r s e of technical t e a c h e r education was complete without per iods 
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of both p r a c t i c a l t ra in ing and p r ac t i c a l exper ience in indus t ry ; and that this 
exper ience should be renewed from time to time throughout a t e a c h e r ' s 
working c a r e e r . Indeed, h i s c a r e e r p r o s p e c t s should be advanced in this 
way. Groups were convinced that technical education and indus t ry had a joint 
ro le in staff development that was not sufficiently widely app rec i a t ed . 
Indust ry a lso had an additional ro le that i t could p lay with advantage to both 
s i d e s , and that was the provis ion of pa r t - t ime t e a c h e r s . This would help to 
ensu re that teaching was re levant to what was going on in indus t ry at the 
p a r t i c u l a r t ime , and to br ing s tudents c l o s e r to the world of w o r k . Pa r t - t ime 
c o u r s e s for pa r t - t ime t e a c h e r s should be provided where p o s s i b l e . 

Emphasis was placed on the respons ib i l i ty of indus t ry for providing 
opportunit ies for the fur ther education of a t echn ic ian . P u r p o s e s se rved 
would include the up-dat ing of his knowledge and sk i l l ; the divers i f icat ion 
of h is field of t r a i n i n g , and i t s extension into supe rv i so ry and manager ia l 
functions; and occasional ly the up-grad ing of h is qual i f icat ion. Delegates 
a lso cons idered that indus t ry should co -ope ra t e in the p rov i s ion of opportu-
ni t ies for continuing educat ion , whether to provide a b r o a d e r unders tanding 
of the indus t r ia l background o r of a more genera l n a t u r e . 
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PROJECT THREE 

LEAD PAPER 

TECHNICAL EDUCATION IN AN INDUSTRIALIZING SOCIETY 

Dr Keith Legg 
Director, Hong Kong Polytechnic 

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 
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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. 

58 



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 . 

62 



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 

63 



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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PROJECT THREE 

PRESENTATION OF LEAD PAPER 3 BY 
PR LEGG AND SUMMARY REPORT OF PLENARY SESSION 

Dr Legg introduced his paper , which was divided into four sections, planned 
to cover the main topics of the Project and to suggest specific solutions 
rather than concentrating on generalized statements. He illustrated his 
presentation with slides (of diagrams now appended). 

Diagram 2 dealt with industry and its effect on the individual. Dr Legg 
indicated the dangers of looking at technical education in isolation and 
affirmed his view that all educational sectors should be integrated in an 
attempt to balance available provision with the number of qualified school 
levers . 

Diagram 3 highlighted the lack of status of technicians and its conse-
quences in terms of poor career and salary prospects . Dr Legg indicated 
that an approach to this problem was formulated in the UK through the recog-
nition of technicians as a profession. 

Diagram 4- showed that large industries supported technician training, 
whereas small firms gave poor support at this level , which might reflect on 
their success or failure as businesses . The employment of technicians by 
small firms could assist their growth and development into medium-sized 
firms, with a neasure of stability. 

Diagram 5 related to training and the possible establishment of 
industrial training centres as a means of bridging the gap between industry 
and educational institutions through part- t ime, block-release and sandwich 
courses . 

Diagram 6 concerned the individual and the benefit he could gain from 
interdisciplinary centres and their broadening effect on his overall training. 

Diagram 7 showed how education and the individual should plan for 
life rather than in sectors or compartments. Dr Legg stressed the 
importance of continuing education and re-education. 

Diagram 8 was concerned with scholarships and their use for increasing 
integration of educational staff, students and industry. Dr Legg emphasized 
that scholars should be selected carefully and in accordance with a plan, and 
that relevant authorities should include a scholarship cost element in their 
budgeting. 

Diagram 9 made the point that self-generated technology could optimize 
local resources for the development of industry in developing countries. 
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Diagram 10 deal t with subject divisions and in t e rd i sc ip l ina ry u n i t s . 
Dr Legg led the de legates through the va r ious a r e a s of the c h a r t and 
d i scussed the i r i n t e r - r e l a t i o n s h i p . 

Diagram 12 r e l a t ed to self-employment and the need for re levant 
education for the purpose and drew attention to the need for equal opportuni-
t i es for women and g i r l s in educational i n s t i t u t ions . 

Diagram 13 advocated a sys tems approach in a logical fashion. 

Diagram 14 i l l u s t r a t ed the planned and developing subject a r e a s in 
the Hong Kong Po ly techn ic , the main a r e a s being eng ineer ing , applied 
s c i ence , commerce and des ign . A r e a s where joint depar tmental act ivi ty was 
occur r ing were a lso ind ica ted . 

Diagram 15 indicated p roposed programmes that could be followed by 
en t ran t s at different l e v e l s . Dr Legg explained that breadth of l ea rn ing 
could be facil i tated by the use of the c red i t un i t a ry sys tem; with i t s adoption, 
g r e a t e r co-opera t ion between technical ins t i tu tes and the Polytechnic could 
take p l a c e , avoiding the duplication of r e s o u r c e s in a p a r t i c u l a r a r e a , for 
example p r in t i ng . 

Diagram 16 r e l a t ed to the quota system of admissions and output of 
s tuden t s , and the need for ensur ing the c o r r e c t level of en t ry into programmes 
of study and equating terminal abi l i ty with c o u r s e output l e v e l . 

Diagrams 17 and 18 i l l u s t r a t ed the need for a logical approach to the 
solution of planning problems which was be t t e r under taken by small teams of 
spec ia l i s t s who could br ing balanced judgement to individual a r e a s as against 
a l a r g e r group which would tend to o v e r - p l a n . Inst i tut ions w e r e often not cost 
effective and had no way of determining whether they w e r e spending public 
money wise ly . 

Diagram 19 compared in terna t ional undergradua te technology p r o -
grammes in t e rms of s taff /s tudent r a t io and the ave rage depar tmental 
r e c u r r e n t annual cos t s p e r s tuden t . 

The Chairman thanked Dr Legg for p resen t ing h i s pape r and invited 
ques t i ons . He used his p r e roga t ive a s chai rman to ask about the c r i t e r i a for 
the establ ishment of adv isory committees and facul t ies within the Po ly technic , 
and about in t e rd i sc ip l ina ry s tudies • 

Dr Legg answered that all the Po ly techn ic ' s divisional depar tments 
had advisory commit tees , a s had al l i t s s c h o o l s . S tudies in in te rd i sc ip l ina ry 
a r e a s promoted flexibility of thought , which o therwise tended to be r e s t r i c t e d 
to na r row s e c t o r s o r compartments by the conventional c u r r i c u l a . 

After thanking Dr Legg , the Chairman invited p re l iminary quest ions 
and comments, and the following points were made : 

Wastage 

To a quest ion concerning Hong Kong's approach to the problem of wastage 
caused pa r t l y by ins i s t ence on high en t ry qual i f ica t ions , Dr Legg repl ied that 
the re was no r e a l a n s w e r ; t he r e were more highly educated school l e a v e r s 
than could be absorbed in t e r t i a r y educat ion, and the only long- term answer 
was the development of indus t ry and commerce in g e n e r a l . 
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Credi t Unitary System 

One quest ioner noted that it was not poss ib le to identify the durat ion of 
technician c o u r s e s from Dr Legg ' s d iagram. Dr Legg emphasized that the 
c redi t uni ta ry system was self-pacing and that the diagram could therefore 
not show any p a r t i c u l a r number of y e a r s . 

L ibera l Studies 

Severa l par t ic ipan ts supported the inclusion of such s tudies in technician 
programmes , but were in doubt about the propor t ion they should bea r to the 
whole . Dr Legg ' s view was that approximately 25% of c o u r s e s should consis t 
of contras t ing o r cul tura l s t u d i e s , which might appear in a programme or 
might be done outside academic h o u r s . 

Planning and Feed-back 

Dr Legg considered that the planning of educational programmes should be 
c a r r i e d out by small in te rd i sc ip l ina ry t e a m s , who should work out s teps in 
logical p r o g r e s s i o n ; such p lanning, a s a discipl ine of i t s own, was only just 
getting off the ground. Although his p resen ta t ion may not have shown how 
feed-back should be taken into account in the p rogramme, feed-back was 
e s sen t i a l , and was usual ly p r o c e s s e d by advisory commit tees . Concerning 
where the init iat ive came from for planning c o u r s e s in new a r e a s , Dr Legg 
answered that such developments were usual ly ini t iated at board of governors 
l eve l ; if Government were involved, the appropr ia te advisory bodies were 
consulted; his staff we re encouraged to go out into indus t ry to identify n e e d s . 

Technicians a s a New Breed 

Comment was made on the remarkable way indus t ry in Hong Kong had developed 
over the y e a r s in spite of the fact that no t ra ined technicians has been avai la-
ble , the answer was that craf tsmen who had rece ived no formal t ra in ing as 
technicians formed the ha rd c o r e of the technician c a d r e , and i t was now a 
question of building on t h a t . 

Training of E n t r e p r e n e u r s 

In reply to a quest ion about the r ight education and t ra in ing for e n t r e p r e n e u r s , 
Dr Legg repl ied that th is depended on the definition of an e n t r e p r e n e u r ; if he 
could be defined a s someone who had f la i r and succes s in bus iness but l i t t le 
m o r e , he needed an open type of educat ion, because being confined by an 
over-ful l and r ig id curr iculum discouraged free thinking and inhibited an 
awareness of wider h o r i z o n s . 

Technician Education for Women and Gi r l s 

Dr Legg was asked whether t he re was any specific provis ion for females in 
his Polytechnic ' s intake quota , and he repl ied that they were automatically 
eligible for inc lus ion , but i t was fair to comment that the future of the further 
education and t ra in ing of women and g i r l s lay in the s c h o o l s . 

Optimum Utilization of Polytechnic Resources 

Dr Legg made the point that Hong Kong could benefit ve ry much from using the 
Polytechnic staff a s consu l t an t s . 
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DIAGRAM 1 

TECHNICAL 

"TECHNE" - ARTS CRAFTS SKILLS 

SCIENCE - ENGINEERING 

BUSINESS - COMMERCE 

DESIGN - COMPUTING 

INDUSTRIALIZING SOCIETY 

PRIMITIVE SOPHISTICATION INVOLVES PEOPLE 

ESSENTIALLY A DYNAMIC PROCESS 

(USUALLY IN A CLIMATE OF INADEQUATE RESOURCES) 

DIAGRAM 2 
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DIAGRAM 3 

DIAGRAM 4 
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DIAGRAM 5 

DIAGRAM 6 
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DIAGRAM 7 

DIAGRAM 8 
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DIAGRAM 9 
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DIAGRAM 10 

SUBJECT DIVISIONS AND INTERDISCIPLINARY UNITS 
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DIAGRAM 11 
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DIAGRAM 12 

DIAGRAM 13 
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DIAGRAM 14 

PLANNED AND DEVELOPING SUBJECT AREAS 
IN HONG KONG POLYTECHNIC 

DIVISIONS 

ENGINEERING APPLIED SCIENCE COMMERCE 8c DESIGN 

Water r e s o u r c e s 
engineering 

*Traffic engineering 
Rock mechanics 
Coastal engineering 
Marine and power plant 

automation 
*Transportat ion 

Marine engineering 
(sea-going) 

P r e s s tool 
Plas t ic moulding 
Work study 
Inspection 
Quality and rel iabil i ty 

*Operational r e s e a r c h 
*Central system 

engineering 
General engineering 

studies 
*Conservation of energy 
*Bio-radical engineering 

Ocean engineering 
*Safety 

Material technology 
Polymer technology 

*Packaging technology 
*Surface protection and 

finishing 
*Food technology 
*Health science 
*Cybernetics 

Chemistry & science 
l ab . techniques 

*Industrial automation 
Systems analysis 
Computer programming 
Applied s ta t is t ics 

*Engineering mathematics 
*Business mathematics 

Naval a rchi tec ture 
Shipbuilding (technician) 

*Radar navigation 
(Hydrofoil-hovercraft) 

*Navigational aids 
*Town planning 

Surveying & building 
technology 

*Building serv ices 
Chemical technology 
Industrial chemistry 
Industrial physics 

*(Human) Biological 
studies 

*Ergonomics 

"In plant" management 
studies 

Machine shorthand 
Executive s e c . with 

language 
*Textile marketing & 

management 
Product , garment ) 
Text i le , packaging )design 
Graphic , environ- ) 

mental i l lustration) 
Photography and 

animation 
*Ceramics & jewellery 
*Japanese language 

Translat ion studies 
*Fashion and clothing 

technology 
*Textile chemistry 
*Textile technology 

Hotel & catering 
Supervisory management 

studies 
Industrial re la t ions 

*L ib ra ry studies 
International marketing 

business 
*Social work (and health) 

Media communications 
Economics 
Social sciences 
Commercial law 

INSTITUTES/SCHOOLS/CENTRES (INTERDISCIPLINARY) 

INSTITUTES SCHOOLS CENTRES 

Medical se rv ices and 
social health 

Education and educational 
se rv ices 

Extension studies 
Industrial (initially the 
industrial centre) 

Instrumentation and 
testing 

Environmental studies 
Urban and regional 

planning 

Mater ia ls technology 
Transpor t studies 
Public service studies 
Packaging 

•Denotes joint departmental activity 
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DIAGRAM 15 

PROPOSED PROGRAMMES AND AWARDS 

Note: Students enrolled via Route C are required to undertake supplementary 
studies which may occur before, during or after the Higher Diploma 
Course. 
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DIAGRAM 16 

SAMPLE DISTRIBUTION OF STUDENT NUMBERS RELATED 
TO A QUOTA SYSTEM OF ADMISSIONS AND OUTPUT 
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DIAGRAM 17 

OUTLINE APPROXIMATE OVERALL DATA BASED 
UNIVERSITY MODEL 
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DIAGRAM 18 

DEPARTMENTAL ACADEMIC STAFF MODEL 
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DIAGRAM 19 

INTERNATIONAL COMPARISON OF UNDERGRADUATE 

TECHNOLOGY PROGRAMMES 
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DIAGRAM 20 
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SUMMARY OF DISCUSSIONS 

Discussions were held in group and plenary sessions and led to the 
Project Three conclusions and recommendations set out on page 6. 

In considering the special characterist ics of technical education in an 
industrializing society, the seminar adopted a cautious attitude towards 
setting up new educational facilities or courses at the technician level, 
having in mind the very high capital and recurrent costs of most courses at 
this level . It was felt that, in the long or even the medium term, better 
service was often done to the cause of developing a high quality cadre of 
technicians by tackling the problem where it first a r i s e s , in the schools. 
Most delegates felt that investment in the overall improvement of both 
primary and secondary schools was a high pr ior i ty . Questions of school 
curriculum content related to further education or employment were not 
considered owing to shortage of time. Where facilities were clearly too 
expensive or the numbers of a particular category of technician required 
were not sufficient to justify them, the seminar felt that there should be 
more general exploitation than at present of existing facilities in other 
countries, through neighbourly co-operation. Methods of regional 
co-operation were considered separately. 

The seminar adopted the views of the group concerned with scholar-
ship policy. They emphasized that the cr i ter ia for scholarships should 
include the relevance of the prospective scholar 's proposed course of study 
to the country's economic development as well as his academic attainments -
which, it was noted incidentally, were sometimes too high rather than too low 
for the particular purposes that a scholarship board had in mind. Personal 
qualities such as the student's ability and determination to complete the 
selected course of study were also considered important, as were an 
inquiring mind and the ability to work with minimum supervision. Delegates 
referred to somewhat haphazard or even chaotic arrangements in some 
countries for considering alternative offers of scholarships from different 
donors. It was agreed that there should be so far as possible a positive but 
realistic response to offers from bilateral , international, charitable and 
industrial agencies, and that the scholarships offered by home governments 
and other home authorities should be intelligently slotted in with these; also 
that the official machinery - normally a committee - should be so constituted 
as to ensure co-ordination. 

Another process which should begin before the boy or girl left school 
was counselling or guidance about c a r e e r s . Wherever possible this should be 
offered to children from the age of 14, and methods of getting it across 
effectively should include special training for selected prospective and in-
service secondary teachers , career talks by industrial ists , technical 
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teachers and other educators, open days or ca reers weeks in technical 
institutions (to which secondary school staff, school children, students and 
parents should all be invited), and careers exhibitions organized jointly by 
government departments and industry. 

The importance of including general studies in the technician course 
curriculum was emphasized by two groups. Provision, at the larger techni-
cal institutions, should include a separate department with responsibility for 
general studies, liaising closely with other departments. In smaller institu-
tions it was recommended that a senior member of staff should have specific 
responsibility for promoting and operating general studies throughout the 
institution; his or her enthusiasm and motivation were considered extremely 
important. This responsibility should include authority to draw within 
reason upon the services of other members of staff, and to use the resources 
of local industry. In most countries it was felt that the present situation as 
regards recruitment and training of staff to teach general studies left a lot 
to be desired. Recommendations were made on these l ines . 

Under this project, the seminar returned to the question of status for 
technicians. The seminar noted reminders by Dr Legg and Dr Chandrakant 
that it was unworthy for technicians to campaign militantly for higher pay if 
their quality and competence could not be seen to match i t . Often they could 
be ; and educational and technical attainment of technicians was often of a 
high order . If young people were to be encouraged to embark upon the 
courses which led to this attainment, the incentives must be there ; and this 
meant that salary scales and conditions of service should reflect a recogni-
tion that when technicians were doing jobs at near-professional levels , which 
they often were , the differential between their own salar ies and the 
professionals' should not be grea t . This recognition would come gradually 
with the successful performance by technicians of jobs that matched their 
education and training. In some countries, a lead needed to come from 
governments: several of them had for years been using for middle-level jobs 
either promoted tradesmen who could not quite cope with them, or 
professional engineers who would be better employed at a higher level and 
supported by people to whom they could delegate with confidence. 

Along with salary scales pitched at a more appropriate level , which 
had to be adopted both by governments and by other employers, delegates 
agreed that systematic promotion opportunities must be made available ; 
and that other contributions to the enhancement of the technician's status 
could be made through the establishment and recognition of technician 
societies or associations, or the expansion (as in the UK) of existing 
professional bodies to embrace the interests of technicians. "Post-technician" 
courses should also be provided to meet special needs, and these would help 
to promote s ta tus . 

It was agreed that special measures were required to provide for the 
education and training of prospective self-employed entrepreneurs , in the 
interests of promoting small-scale industry generally and of getting individual 
enterprises set up on sound business l ines; and that the entrepreneur who 
was already self-employed could be helped in a number of ways through 
informal courses for which the media of radio, television and correspondence 
could often be effectively used. 

The group concerned, and the plenary session, recognized that there 
were still ba r r ie r s to women becoming technicians in industry. Some of the 
traditional ba r r i e r s might be broken down through the educational system, 
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but others not. The seminar considered that governments had a heavy 
responsibility for ensuring that the schools did not contribute to the p rese r -
vation of such ba r r i e r s ; and that the authorities running polytechnics and 
other technical institutions had a less difficult job in ensuring that women 
and girls were not excluded from technician courses simply through the 
absence of appropriate facilities and arrangements or through administrative 
inert ia . 

One group, and the plenary session, considered the special require-
ments, in terms of areas of technician activity, of the Asian and Pacific 
regions. It was felt that t ransport , agriculture, the sea and the air were 
very significant a r eas ; all the activities that went with these - for example 
mapping and surveying, oceanography and ocean engineering, telecommuni-
cations, aircraft and marine-craft, airports and sea por t s , and technologies 
associated with the exploitation of water and other natural resources and 
the mitigation of natural disasters - gave r ise to very substantial technician-
level employment and therefore to technician education and training require-
ments . It was agreed to suggest that a regional clearing house or clearing 
houses might be set up which would have the function of collecting, sifting 
and disseminating information and ideas , solutions to problems and the 
results of research , in the areas of technologies particularly important to 
the region. 

The seminar felt that although advanced technologies need not always 
be used and intermediate technologies were often more suited to the social 
and labour conditions obtaining in a particular country, it could not attempt 
to lay down any guidelines about what technologies were appropriate or how 
such technologies should be served by appropriate educational and training 
facilities. Often a new technology, and perhaps an advanced one, needed to 
be transferred to a developing country, and in that case the promoters of 
the industry or the individual enterprise concerned had the responsibility of 
providing specialist training; but governments should consider whether the 
provision of educational courses relating to the technology concerned was 
a public responsibility. 

The seminar felt that technician courses had so far tended to be 
constructed too much in water-tight compartments, and that an inter-
disciplinary approach was greatly to be preferred in the interests of industry, 
of society, and of the individual. It was therefore urged that, when planning 
technician courses , the authorities concerned should always consider whether 
an interdisciplinary approach was desirable and feasible. This approach 
carried with it a requirement that teachers themselves be trained in an 
interdisciplinary way, and exposed to diversified subject a r e a s . It was felt 
that only in this way would the technician be given the flexibility of mind that 
would make his knowledge and skills relevant to a variety of work situations 
and opportunities. 
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COMMONWEALTH AND REGIONAL CO-OPERATION 

Introduced by Mr B . F . C . Fong and Mr S . Mahendra 

Mr Fong outlined the organization, functions, and activities of the 
Commonwealth Secretar ia t , and in particular of its Education Division. He 
hoped his brief account would give hints about further action that could be 
taken to develop technician education in the Commonwealth regions of Asia 
and the Pacific. 

The Commonwealth Secretar iat was set up by Commonwealth govern-
ments in 1965. The Commonwealth now has 36 members, and about one-
quarter of the world population lives in these countr ies . There are large 
and small nations and, independently of size and population, every member 
is an equal partner in this Commonwealth of nations. Mr Fong quoted from 
the Secretary-General 's Fifth Report to the Heads of Commonwealth 
Governments at the Jamaica Conference, 1975, which read as follows: 

"If we are to make use of the Commonwealth, we must be clear about 
what it is and which tasks it is equipped to tackle . The Commonwealth is 
neither a substitute for nor an alternative to the United Nations system, to 
which all our members belong and in which all of them place faith. It cannot 
do the work of the various regional organizations, economic and political, 
whose growth has been so hopeful a feature of the international scene in 
recent years and in which many of our members play an active ro le . The 
Commonwealth is something e l se , no less valuable, but different. Our 
organization was not created to meet a specific need nor to remedy a 
particular defect in the world. It is an endeavour in partnership and friend-
ship and mutual self-respect . In this vast range of political, economic and 
geographical in te res t s , only one type of nation is missing. There is no super-
power in the Commonwealth." 

The Secretariat of the Commonwealth governments is in London, at 
Marlborough House, put at the disposal of the Commonwealth by the Head of 
the Commonwealth, Her Majesty the Queen of England. The Secretariat is 
responsible to Commonwealth governments collectively and its work includes 
promoting consultation and collecting and disseminating information for their 
u se . It also organizes meetings and other activities and, perhaps more 
important, is responsible for putting into effect decisions for collective 
action. This is done in a number of ways, including periodical meetings of 
Ministers . Firs t and foremost, heads of Governments meet every two years 
at a selected venue in a Commonwealth country; their next meeting is 
scheduled to take place in London in June 1977. This will happily coincide 
with the Jubilee celebration of Her Majesty the Queen, Head of the 
Commonwealth, and it is therefore a most apt venue. 
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In terms of organization, the head of the Commonwealth Secretariat 
is the Secretary-General , Mr Shridath Ramphal. His predecessor was 
Mr Arnold Smith, who had served for two terms of five years each and is 
now a Professor at Carleton University in Canada. The present Secretary-
General is assisted by two deputies, one from India and the other from 
Australia, Mr Husain and Mr Ross Deane. Under them are two Assistant 
Secretar ies-General , Mr Anyaoku from Nigeria who looks after most of the 
functional divisions and Mr Anthony Tasker who is the Managing Director of 
the Commonwealth Fund for Technical Co-operation. 

The Secretariat is very small but has an effective organization, 
responsive to the needs of Commonwealth member governments. Staff number 
about 300 and work in various divisions known by their respective subject 
areas like law, health, finance, international affairs, economic affairs, 
youth and education; the latest is a division for food production and rural 
development. 

In the agreed memorandum of Commonwealth governments, the staff of 
the Secretariat should be as widely representative of Commonwealth 
countries as possible. Efforts are therefore made to recruit staff members 
from all parts of the Commonwealth. 

The type of work carr ied out by the Education Division includes the 
role of clearing house for information about educational developments, 
monitoring educational t rends , organizing conferences and seminars to meet 
needs of member governments as expressed by Ministries of Education or by 
Ministers at Commonwealth Education Conferences. So far, there have been 
six conferences of education ministers . They take place roughly every three 
years ; the last or Sixth was held in Jamaica in 1974, and the next will take 
place in Accra early in 1977. Planning for this conference has been going on 
for about a year and preparations are now being finalized. The Ministers will 
meet and hold discussions on a particular theme, and also review the educa-
tional work of the Secre tar ia t . The theme chosen for next year ' s conference 
is "The Economics and Education". What best mileage can be got out of the 
very restricted budgetary allocations of Ministries of Education? New ideas 
have got to be found to cope with the problems, both quantitative and qualita-
t ive. With existing allocations, more and more Ministries are finding it 
difficult to provide the growing numbers of places in primary as well as 
secondary schools, so that bold actions in experimenting with alternatives to 
formal education will have to be taken. The Education Division is much 
involved in th is , and has commissioned one or two persons to look into this 
area and identify what efforts have been made and can be further made to find 
alternatives to formal education. Other recent activities of the Division have 
been focussed on areas such as book development, especially book production, 
which needs to be encouraged in developing countries, that is to say the 
indigenous production of cheap textbooks in order to support curriculum 
innovation in these countries. A specialist conference was held in Wellington, 
New Zealand, in 1975 on learning and teaching materials , and nearly all 
Commonwealth countries were represented. This was followed by the first 
Commonwealth Educational Broadcasting Conference in Sydney in October, 
1975. The Education Division has also been turning attention to areas such 
as educational administration and supervision; three regional seminars have 
been held, the first in S ier ra Leone, the second in Guyana and the third in 
Kuala Lumpur. A regional training course in educational administration is 
being planned in Kenya for the African member countries, and two or three 
regional training courses for senior people in book production are at the 
planning stage; the first will take place in Guyana for the Caribbean member 
countries. 
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Other work has been concerned with modern educational technology. 
In April, 1976, a group of Commonwealth educationists was organized by the 
Education Division to visit India to study the Satellite Instruction Television 
Experiment, and a report has been produced. 

The programme for 1976/1977 (the Secre tar ia t ' s financial year 
extends from 1 July to 30 June) included several seminars. The f irs t , held in 
the Cook Islands in September, dealt with Education and the Community: 
Partnership for Development. The second is the present seminar/work shop 
on Technical Education and Industry. The third seminar/workshop, for the 
Caribbean region, will be on the Production of Low Cost Science Teaching 
Equipment and will be held in the Bahamas in November, 1976. A fourth, on 
In-Service Teacher Training Programmes, also for the Caribbean region, is 
to be held in Barbados in April , 1977. 

Problems of organizing regional training courses may need to be 
discussed; views on whether any such courses should be organized to meet 
pressing needs in the area of technician education will be welcome. 

An interesting programme has been proposed called a Commonwealth 
Programme of Applied Studies in Education. It is hoped that the 
Commonwealth Ministers will endorse this at the Seventh Commonwealth 
Education Conference. In a nutshell, this is essentially a problem-solving 
enterpr ise . There have been wide consultations with Commonwealth govern-
ments and institutions on th i s . Some educational problems need to be tackled 
on an inter-disciplinary bas i s . If member governments face a particularly 
urgent educational problem, in the area perhaps of examinations or cur r i -
culum or staff training, then a task force may be formed to make an on-the-
spot study of the problem, assembling data and then proposing solutions. 
This will involve not only experts and consultants but also the people on the 
spot. This programme is expected to be launched after the education 
ministers meet in Accra in 1977. In the Asia and Pacific regions, no doubt 
there are such problems. One of them perhaps is the problem of unemployed 
school l eavers . 

A number of studies of educational topics are produced in the 
Education Division's Education in the Commonwealth s e r i e s . Every two years 
a kind of register containing the latest educational research reports is 
produced. Directories of educational institutions are also compiled and 
published. In association with the Association of Commonwealth Universities 
we have published a book on research strengths in the universities of 
Commonwealth developing countries. Thus, anyone who wants to know, say 
what particular facilities the University of Hong Kong has in any particular 
branch of academic research , will find it listed in that Directory. The facili-
ties available in terms of staff, equipment, places available for other 
Commonwealth countries and so on are also l is ted. The Commonwealth 
Secretariat leaflet l ists the publications available, and these include: 

Special Education in the Developing Countries of the Commonwealth 
Survey of Correspondence Institutions in the Commonwealth 
Mathematics Teaching in Schools 
Education in the Developing Countries of the Commonwealth -
Research Register 1971-1973 
New Media in Education in the Commonwealth 

Educating and Training Technicians 
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A quarterly CELC (Commonwealth Education Liaison Committee) 
newsletter is also published, in which Commonwealth educationists or 
interested people write of and are informed of educational developments in 
the Commonwealth. This Committee was set up in London to advise the 
Education Division on its work programmes, and comprises representatives 
of every Commonwealth High Commission in London. Meetings are held about 
once every three months,-through which the staff of the Education Division 
are guided in the interim between Commonwealth Ministers ' Conferences. 

As the world becomes more easily reached, there is greater scope 
for Commonwealth and regional co-operation. There is greater inter-
dependence between countries, particularly developing countries, and more 
pooling of resources ; also regional and Commonwealth co-operation are 
necessary to take best advantage out of the different circumstances that 
prevail in each country situation. In that connection, a brief quotation from 
the Secretary-General 's recent speech delivered on the occasion of an 
international symposium held in London on Science Policy for Development 
applies to technology policy in many member countries. This is what he says 
in connection with regional co-operation: 

"The developing world is not homogeneous. It has eight countries only 
with a population of over 50 million, and 60 with a population of less than 
5 million. The solution to the problem of the small countries lies inescapably 
in greater regional efforts in pooling their available resources of scientific 
personnel, institutions and funds for their mutual benefit. For them, regional 
co-operation has an important role to play in the implementation of science 
policy no less than in general development policy of which it is a pa r t . The 
large developing countries who are fortunate to have the potential for 
mounting the required efforts in the science and technology field cannot fail 
to derive benefit from co-operating with other developing countries but they 
must also assume a clear obligation to support the efforts being undertaken 
by countries more deficient than themselves in scientific and technological 
personnel. The organization of co-operative effort in science and technology 
spanning the Third World is an exercise which is bound to occupy the 
attention of policy makers in science no less than in other fields of 
development. " 

Turning to the role of developed countries in this regard, he says: 

"In the evolution of a science policy for development, there are 
important, indeed critical roles for the developed world a lso . They are roles 
which should be seen as helping to create an international environment propi-
tious to the efforts of the developing countries themselves, as facilitating 
such efforts by adequate resource t ransfers , and as supplementing them by 
supportive work and by restraint on policies that could only frustrate and 
hinder development. They are roles which require , of course , that develop-
ment be the substantive goal of the science policy of the industrial world. The 
redress of poverty must become an end attainable because of, and not despite, 
the science policy of the r ich . It is not without significance that it was the 
principal resolution of the Seventh Special Session of the General Assembly, 
seeking to advance implementation of the New International Economic Order , 
that called for a United Nations Conference on Science and Technology for 
Development to be held in 1978/1979. That resolution also called for the 
developed countries to 'significantly expand their assistance to developing 
countries for direct support to their science and technology programmes, as 
well as increase substantially the proportions of their research and 
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development devoted to specific problems of primary interest to developing 
countries and in the creation of suitable indigenous technology in accordance 
with feasible targets to be agreed upon. '" 

As Dr Chung himself pointed out, the gap between the developed and 
developing countries is too wide, and if this gap is not bridged through 
regional or Commonwealth or other international co-operation, then perhaps 
this , as he hinted, could lead to global violence. 

In the area of co-operation either on a regional or on a pan-
Commonwealth bas i s , machinery of some sort for exchanges of persons and 
information on technician education and training can be considered. For 
example, there could well be offers of places in technical institutions of 
Commonwealth countries in the region which other Commonwealth countries 
could take advantage of. How to get this type of information so that the 
opportunity is not lost? Of course , the Education Division can act as a 
clearing house, but an opportunity is given by this seminar for delegates to 
meet one another face to face, establish closer contacts and set up machinery 
to take advantage of training facilities that a re already in existence in 
Commonwealth countries in the regions. There could also well be study visits 
of technician teacher t ra iners or planners so that they could acquaint them-
selves further with work done by other countries; or there could be consul-
tations. This is an area which could be investigated so as to formulate some 
recommendations in that direction. Another area perhaps is the area of 
attachments of teaching personnel to industry, not in the candidate's own 
country but in another country, preferably a developing country so that the 
problems are not too different in terms of environment; or there could be 
special regional training courses mounted to meet specific needs of member 
countries. In this connection perhaps the Colombo Plan Staff College can be 
approached as it has excellent facilities to mount a special course - perhaps 
from one to three months - on curriculum design for technician education or 
any other aspect in which member countries feel they need further training for 
staff connected with the development of technician education. 

The idea of having a standing conference of Commonwealth technical 
educators for the region so that representation from the various countries 
will have the opportunity to meet regularly to discuss common problems and 
to improve the systems of training deserves support. 

The Commonwealth Fund for Technical Co-operation - Mr Mahendra 

The Commonwealth Fund for Technical Co-operation is a multilateral develop-
ment fund administered by the Commonwealth Secre tar ia t , set up in 1971 and 
supported by all Commonwealth governments on a voluntary bas i s . The Fund 
is the Secretar ia t ' s main instrument for the provision of technical ass is tance. 
Its operations are conducted through three main programmes. F i r s t , there is 
the General Technical Assistance Programme, under which exper ts , advisory 
or operational, from all parts of the Commonwealth are made available in a 
wide range of inter-related fields of economic and social development, 
including, of course , technical education and training. Experts have so far 
been recruited from 21 Commonwealth countries, over 40% of them from 
developing countries. Secondly, there is the Export Market Development 
Programme, under which technical assistance is provided to countries 
wishing to develop exports of agricultural or manufactured products. This 
includes market research and trade promotion studies. Thirdly, there is the 
Education and Training Programme, under which awards are made to enable 
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students from Commonwealth developing countries to undertake study or 
training in other Commonwealth developing countries. 

In considering Commonwealth and regional co-operation in developing 
technical education and training, the Secre tar ia t , through the CFTC, has an 
important ro le . CFTC is not in the same league as the bigger international 
organizations; its resources are modest; but it enjoys wide support among 
member governments because it is essentialy a programme of self-help in 
which the recipients are also donors. Other factors which have contributed 
to its popularity are the speed and flexibility of its operations. 

The main thrust of the CFTC Education and Training Programme is 
aimed at the training of middle-level personnel from Commonwealth developing 
countries in other such countries, usually in the same region. The Programme 
supplements national programmes and other schemes of co-operation by 
providing awards to enable developing countries to share their education and 
training facilities and assist in each other 's development. This in fact is a 
form of third country training. A wide range of education and training activi-
ties is supported under the Programme, the institutions concerned varying 
from universities to trade schools. They include training attachments, study 
visits and participation in seminars and workshops which are developmentally 
oriented and have a substantial training element. Support is not generally 
given to participation in conferences which are merely intended for an 
exchange of information. 

Awards are made on the basis of requests by member governments, who 
decide their own pr ior i t ies . Within this framework, programmes which will 
materially contribute to a country's economic and social development are 
favoured; for example programmes of agricultural development, including 
forestry and fisheries; education, including technical education and training, 
teacher training, educational planning and administration; industrial develop-
ment, particularly small scale industries; transport and communications; 
development planning and s tat is t ics . 

Each government has appointed or designated an official agency or an 
officer through whom the programme is administered - see the last page of 
the paper on the Education and Training Programme. Any requests coming 
from a country has to have the support of these agencies, and requests 
received directly from individuals will be referred back to the agency for 
clearance before it is processed. Appropriate forms for submission of 
requests are ET1 and ET3 . 

Sometimes expert advice outside the Secretariat has to be sought and 
it is fortunate that in the UK there are a large number of specialist institu-
tions and bodies to consult. In implementing the Programme constant 
reference is made to the Directory of Education and Training Resources, 
published two years ago. It has two sections, the first devoted to university 
and the second to professional and technical institutions in developing 
countries at the post-secondary level. The Directory is in the process of 
being revised. 

Though the main thrust of the Programme is to develop middle-level 
personnel and the operations are largely limited to training in developing 
countries, the terms of reference have been slightly relaxed at the Board of 
Representatives meeting which took place last week (27 September, 1976) in 
Hong Kong, one day before the Finance Ministers meeting. Among other 
matters, proposals were considered for extending the terms of reference 
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of the CFTC to permit a limited amount of training in developed countries. 
This was done largely because some member countries felt they were 
precluded from using the opportunities available under the Programme 
because of its limitation. As a resul t , the Board has now agreed to permit 
the CFTC to fund a limited amount of training in developed countries provided 
no satisfactory facilities are available in developing countr ies . It has set a 
ceiling of £100,000 annually, and this is subject to review as the Programme 
develops. It has also recommended certain guidelines for requests to be met 
under this Programme. 

Fi rs t ly , awards should be made where assistance was not available 
under bilateral or multilateral programmes. Secondly, preference should be 
given to training programmes of not more than one year ' s duration. Thirdly, 
preference should be given to training attachments in fields identified by 
requesting governments as being of indisputable importance to national 
economic development, for example export market operations, industry, and 
management. Finally, awards for participants in seminars and workshops 
with a high training content should be preferred to awards for attendance at 
conferences that are simply for exchanges of views. 

Although this extension has been permitted, only a fraction of the 
training to be supported in the future will be training in developed countries, 
and the main emphasis will continue to be training in developing countries. 

Some examples of the type of assistance that has been provided under 
the Programme are given h e r e . Starting with Hong Kong, for understandable 
reasons Hong Kong has made little use of opportunities available under 
CFTC's Programme so far . During the financial year 1975/1976, awards 
were made for officials of the Education Department to undertake two short 
study vis i t s , one to Singapore to study the Centralized Workshop Scheme and 
the other to Malaysia and Singapore to study the work of the Federal 
Examinations Syndicate. Three officers of the Education Department were 
also supported for courses at the Regional English Centre in Singapore. 
Currently two statistical clerks of Hong's Census & Statistics Department 
are following a 10-month course at the International Education Statistical 
Centre in Calcutta. Hong Kong has been provided with services of two 
British experts to organize courses for instructors in tool and die making. 

Hong Kong's education and training facilities have been barely used 
under the Education and Training Programme, apart from a study visit to 
Hong Kong, among other Commonwealth countries, by the Permanent 
Secretary of the Ministry of Education, Bahamas, to study the educational 
system. The only noteworthy CFTC sponsored training activity here was 
a 5-month technician training course at the Medical Rehabilitation Centre, 
for two trainees from the South Pacific, one from the New Hebrides, and the 
other from Western Samoa. We have had some feedback on the latter project . 
Subsequently, a World Rehabilitation Fund expert who visited Western 
Samoa recently wrote to CFTC to say how impressed he was by the excellent 
work the Samoan trainee was doing at the General Hospital, functioning as 
the technician in charge of the unit t he re . 

In considering technical co-operation among developing countries, 
India has a very special place. The wide range of education and training 
facilities and expertise available in India has been and is being used exten-
sively under the CFTC's Programme. A good example is the training of 24 
technicians from Tanzania who have recently completed a specially arranged 
course at the Small Industry Extension Training Institute in Hyderabad 
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in preparation for small industry development in the Ujamaa villages that 
are a central feature of Tanzania's rural development. 

In Africa, Nigeria plays a role similar to that played by India in the 
Asian region in providing facilities. Nigeria itself has not used the Fund to 
any appreciable degree. A number of regional institutions in Africa, such 
as the Mananga Agricultural Management Centre in Swaziland and the East 
African Telecommunications Training School in Kenya, and national 
institutions such as the Kenya Polytechnic in Nairobi, have been used for 
training nationals of other Commonwealth countries. A senior construction 
engineer from Sri Lanka recently began a two-year assignment with Malawi's 
Ministry of Works and Supplies. Mr Fong has already referred to the impor-
tance that our Secretary-General attaches to regional co-operation; this is 
an important element in the Secretar ia t ' s programmes, and wherever 
possible CFTC awards are made to enable students to train in their own 
region. Technical education staff from Bangladesh, Fij i , India, Malaysia, 
Papua New Guinea, Singapore and Sri Lanka have been granted awards to 
follow courses at the Colombo Plan Staff College for Technician Education 
in Singapore. The Staff College was also provided with the services of two 
experts , both from Britain, one short-term and the other long-term, to 
assist Dr Chandrakant in developing the programme of the College, 

In the Pacific region, the University of the South Pacific is an 
important regional institution where students and trainees from other South 
Pacific islands follow courses on CFTC awards, and the short courses are 
particularly popular. Among those who followed the one-month course for 
training officers and instructors earl ier this year were four trainees from 
the Gilbert Islands. The Vice-Chancellor of the USP is Dr James Maraj from 
Trinidad who was at one time Director of the Secretar ia t ' s Education 
Division and later Assistant Secretary-General . His services were 
provided initially for a two-year period through the CFTC . The Regional 
Telecommunications Training Centre in Fiji has been assisted by the Fund for 
traffic staff. National institutions such as the Derrick Technical Institute in 
Suva and the Honiara Technical Institute in the Solomon Islands have also 
been used for regional training with CFTC assis tance. The South Pacific 
Commission has undertaken, also with CFTC assis tance, the task of 
preparing a directory of training facilities in the South Pacific which will 
contain information on facilities available in institutions, government depart-
ments and industries, and should be a useful tool in promoting intra-regional 
training in that a rea . 

In the Caribbean region, CFTC awards have been made for nominees 
of several countries to follow degree courses in engineering and agriculture 
at the University of the West Indies. The Mona campus of the University has 
a diploma course in radiography, which students from the Bahamas recently 
completed with CFTC awards. The East Caribbean Institute of Agriculture 
and Forestry in Trinidad, the Caribbean Meteorological Institute in Barbados 
and the Bahamas Hotel Training School in Nassau are other regional institu-
tions to which Commonwealth Governments have sent students on CFTC fellow-
ships. Advisers on technical education, one from Britain and the other from 
Canada, are at present serving two-year assignments in the Bahamas. 

Practical training attachments have proved very valuable in familiari-
zing trainees with practices and techniques successfully developed in other 
Commonwealth countries. An example is the attachment of a trainee from the 
Sri Lanka Sugar Corporation to Guyana Distilleries Ltd. to study the 
distillation and blending of liquor. 
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The education and training facilities in Singapore are being 
increasingly used for the placement of trainees from other Commonwealth 
developing countr ies . The Singapore Port Authority has provided training 
for personnel from Ghana, the Cook Islands, Malaysia, Bangladesh and 
Mauritius through CFTC awards . An expert from Singapore has been 
recruited to help the newly formed Fiji Por ts Authority. Malaysia's facili-
ties are also being used under the programme. Malawi has sent students on 
technician courses to the Telecommunications Training Centre in Kuala 
Lumpur, and a trainee from Botswana is following a two-year diploma course 
in radiography at the School of Radiography. 

Another aspect of the Education and Training Programme is the 
Academic Exchanges Programme jointly administered by the Commonwealth 
Secretariat and the Association of Commonwealth Universit ies. Awards are 
provided for university staff for attachments or study visits to universities 
in developing countries, but a visit must last not more than three months and 
under this scheme the study visit of a senior lecturer from the University of 
Hong Kong was financed in 1976 to visit the University of Malaysia to develop 
links with colleagues working in the same a rea . 

Two special programmes reflect the concern of Commonwealth Govern-
ments about developments in Southern Africa. The first is the special 
Commonwealth Programme for Rhodesian Africans; a trust fund has been set 
up to which Commonwealth governments contribute and scholarships are 
awarded to Africans from Rhodesia for courses in institutions in Africa and 
also in India. A similar programme has been launched for Namibians. The 
problem here is somewhat different in that the immediate need is for boys to 
have a secondary school education. Responding to this need the CFTC 
arranged in September, 1976 for 55 students to be air-lifted from Zambia to 
secondary schools in Ghana, S ie r ra Leone and The Gambia. 

DISCUSSION 

These statements were followed first by a short question and answer session 
in the course of which the following points were made: (i) examples of the 
break-up of regional arrangements, such as the University of Botswana, 
Lesotho and Swaziland, were due to special sets of circumstances, were more 
than counter-balanced by examples of successful arrangements, and should not 
dishearten the seminar from promoting greater regional co-operation; 
(ii) fellowships were available through the CFTC for Commonwealth 
countries in the two regions to take advantage of the programmes of the 
Colombo Plan Staff College for Technician Education; (iii) there was a good 
case for funds to be made available for the exchange of teaching staff at all 
levels between technician institutions, on the lines of the academic exchange 
programme between university institutions administered by the Association of 
Commonwealth Universities; (iv) it was open to the seminar to make 
generalized or detailed recommendations for ways in which the CFTC and 
other international and regional organizations might provide financial 
assistance for co-operation within the framework of the topics of the seminar, 
which ranged broadly from, e . g . apprenticeship and sandwich courses to 
levy/grant systems and manpower planning. 

The last point gave r i se to further discussion and questioning, 
Mr Mahendra being asked for more detailed information about the history, 
objectives and procedures of the CFTC and the funds available to i t . Most of 
this information was contained in a new CFTC booklet, "The Firs t Five 
Years" , copies of which had just become available and were distributed by 
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Mr Mahendra. It was noted that when the Fund was set up in 1971 the 
Commonwealth Secretariat had very little operational capability. In the 
light of their better understanding of the sort of assistance that might be 
available and the channels through which it should be requested delegates 
proceeded to consider to what extent the seminar's recommendations in this 
area might be detailed and specific. 

In view of the very short time left to i t , the seminar, on the suggestion 
of Mr Fong, set up a small working party to prepare a draft set of 
recommendations for consideration in plenary session on the next and final 
day. The working party was asked not to lose sight of the theme of the 
seminar - co-operation between technical education and industry - or of the 
seminar's Objective (c), the suggestion being made that the Secretariat 
might itself, or through consultants, prepare some sort of compendium of 
effective policies, programmes and activities in the various areas of 
co-operation between technical education and industry for the guidance of all 
concerned. Finally, the point was made that non-governmental organizations 
and institutions, not excluding the universities or autonomous polytechnics 
like the Hong Kong Polytechnic, were not under the CFTC's rules outside 
the ambit of the Fund's possible assistance provided that any requests in 
which they were involved were endorsed and transmitted in proper form by 
the government concerned. 

The seminar in plenary session on the final day, Thursday the 7th 
October, duly received a draft from the working party and discussed it point 
by point. The amendments made to the draft were mainly verbal and designed 
to point them more specifically towards practical action by the various 
authorities to which they were directed. The Secretariat was authorized to 
undertake any final editing that might be considered necessary. Subject to 
these amendments and any further verbal improvements, the draft was 
approved as the seminar's formal Recommendations for Commonwealth and 
Regional Co-operation. 
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ORGANIZATION OF THE SEMINAR 

OBJECTIVES AND OUTLINE OF CONTENTS 

OBJECTIVES 

It is intended that the seminar should bring together senior persons 
representing the Commonwealth countries of the region who are concerned 
with the education and training of technicians for industry, in order : 

(a) to study information received concerning legislation, 
organization and institutions in each country designed to prepare 
young people for skilled employment, and especially information 
concerning (i) educational and training co-operation between 
industry and the public education system, and (ii) relationships 
between industry and the system through representation on boards, 
councils, committees, examining bodies etc; 

(b) to examine how the most fruitful partnerships between 
technical education (particularly technician education) and industry-
can be achieved ; 

(c) to provide material for a publication on measures , activities, 
schemes and arrangements, which have proved effective in some 
countries and which other countries might find helpful when 
considering improvement in their own systems; 

(d) to consider and recommend follow-up activities including 
possible schemes for Commonwealth co-operation in this a rea , 
taking into account other international, multilateral and bilateral 
arrangements, particularly those under the Colombo Plan . 

OUTLINE OF CONTENTS 

Project One - Par tnership: The National Framework 

(a) Legislative framework - apprenticeship and industrial 
training legislation - other relevant legislation - statutory 
requirements - statutory bodies. 

(b) The machinery of government - responsibilities of labour/ 
education/other departments - government agencies - manpower 
planning machinery - joint overall planning. 
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(c) Financial framework - departmental responsibilities -
industrial training boards/councils/funds - levy and/or grant 
systems - financing the supply of teachers and t r a ine r s . 

(d) National advisory/co-ordinating bodies - professional 
bodies - qualifying bodies - examining bodies - representation 
of industry. 

Project Three - Partnership: Educational Institutions and Industry 

(a) Division of responsibility for education/training - management 
influence - theory/practice integration - capacity of industry for 
in-plant/in-company/on-the-job training - assessment of training 
- individual or collective action? - collective training cen t res . 

(b) The product of the schools: pre-vocationally trained? -
selection, diagnosis, aptitude testing - career counselling and job 
placement - employment at what stage? - the role of the training 
officer - release for related technical education - sandwich/block/ 
day/ evening. 

(c) Course content - the role of advisory committees - factors 
affecting the curriculum, the syllabus - whose requirements to be 
met? - external/local/internal examinations - employability. 

(d) Coming and going between college and industry - representa-
tion of industry on governing bodies - supply by industry of part-
time teachers - visits to colleges by industrial training officers/ 
training staff/managers/ skilled workers - visits or attachments 
to industry by teachers , students • 

Project Three - Technical Education in an Industrializing Society 

(a) The needs of industry and individual choice - status and 
remuneration - job satisfaction - the scale of industry - the 
special needs of small industr ies . 

(b) The development of the individual - general studies -
scholarship policy - opportunities for further education or 
training at home or overseas based on ability - re-education and 
continuing education. 

(c) Relevance to needs of the economy - environmental, product 
and safety standards - self-employment - special training needs 
of women and girls? - interdisciplinary activity. 

(d) Areas of growing importance - the Asian and Pacific 
scene - level of development - appropriate technology - the 
leading and supporting roles of technical education. 
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SPEECHES AT THE OPENING CEREMONY 

Speech by Dr The Hon. S . Y. Chung, 
Senior Unofficial Member of Legislative Council 

Mr Chairman, Ladies and Gentlemen, 

It gives me great pleasure to have this opportunity to welcome the 
distinguished overseas delegates to Hong Kong. For those of you who are 
visiting Hong Kong for the first time, 1 am sure you will have a unique 
experience which you will pleasantly remember for a long time. For those of 
you who have been here before, 1 am sure you will welcome the opportunity 
to renew your acquaintance and happy memories. 

One of the major world problems today is the development gap between 
the advanced countries and the developing nations. Take for an example the 
developing countries of Asia; these emerging nations contain almost one-
third of the world population but it is reported that their share of the world's 
industrial output is less than 4 percent. Such unfavourable comparisons 
equally apply to those developing countries in Africa and Latin America. 

Taking another common yardstick to express the economic gulf between 
the industrially-developed and the less-developed countries, the average 
yearly per capita national income of North America reaches as high as 
US $5,000 and of the European Economic Community about US $3,5000. In 
contrast , the average per capita income of the developing nations in Asia 
barely exceeds US $250. In fact, many of the developing countries in Asia 
have a per capita income as low as US $100 to US $150. 

The widening economic gap between the rich and poor nations has been 
and is still causing growing concern, particularly in the context of the so-
called "North-South" problem. The ancestors of the people in these 
developing nations were to some extent unaware of the high material standards 
of the economically-developed countries and were therefore prepared to 
accept what they had, despite how little that was . With the tremendous 
improvement in world communication and transportation in recent decades, 
the peoples of these developing economies are no longer isolated from other 
parts of the world nor are they ignorant of the affluence in the developed 
countries. 

Rightly or wrongly, the peoples of the emerging economies expect a 
better share of the world's material wealth. It is generally recognised that 
unless this economic gap is narrowed, there would be growing discontent 
among the peoples in the less developed countries and if this is allowed to 
continue without correction it could lead to global violence. 
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One of the major causes of the developmental gap between the 
advanced and the developing countries is widely believed to lie in the dispa-
rity in the levels of science and technology between these two groups of 
countries. The United Nations has conducted much research in this area and, 
as a resul t , the strategy in the UN Second Development Decade for the 
industrializing countries attaches great importance to the role of science 
and technology and s t resses the urgent need for acceleration in technology 
transfer and in self-rel iance. 

For successful transfer of technology and to narrow the technological 
gap the recipient country must have the capacity and capability to accept the 
technology t ransfer . To elaborate on this point: even if a developing country 
is prpvided with sufficient funds to procure industrial plants from an 
advanced country and given sufficient markets for its products, the 
developing country will not succeed in its industrialization unless it has the 
technological capability not only to operate and manage these purchased 
plants but also to improve upon them from time to time so as to bring the 
technical standards of the plants up-to-date as time goes on. Hence, unless 
the recipient country has the technical manpower, both in appropriate 
quality and adequate quantity, it is difficult to successfully implement the 
technology transfer and industrialization. For this reason, the development 
of technical education and industrial training is of paramount importance in 
the industrializing nations. 

Turning to the domestic scene, for over a hundred years and until the 
early 1950s, Hong Kong has been living on entrepot t r ade . It was only 20 
years ago, as a result of changed circumstances beyond our control, that 
Hong Kong lost its traditional source of income and had to shift its economic 
dependence to the manufacturing industry as its arable land was so limited. 
Furthermore, because Hong Kong had no natural material resources and 
was, at that time, in need of many employment opportunities for its inflated 
population, its manufacturing industry had to be import-oriented material-
wise, export-oriented productwise , and labour-intensive . From very little 
beginnings Hong Kong is now known throughout the world as a centre of 
manufacturing for light consumer and engineering products. 

The success of Hong's industry is reflected in rising wages and 
sa la r ies . Today, Hong Kong's industrial wages are the highest in Asia after 
Japan and Hong Kong's professional salaries are even among the highest in 
the world. Coupled with high cost of land and building construction, 
Hong Kong is no longer a low-cost ter r i tory as it used to be 10 or 15 years 
ago. 

Resulting from these changed and still changing circumstances, 
Hong Kong's manufacturing industry cannot continue to compete with other 
low-cost ter r i tor ies in price in world markets . Hong Kong is aware of this 
situation. However, since Hong Kong's economic survival depends on its 
exports, Hong Kong has no alternative but to find ways and means to 
maintain its competitive position in the export market. It is therefore obvious 
that Hong Kong must improve its industrial productivity through mechani-
sation of its existing industries as well as develop more sophisticated and 
technologically advanced industr ies . Hong Kong has to follow the foot-steps 
of the industrially-advanced countries whose industr ies, faced with severe 
competition from low-cost t e r r i to r i e s , have to compete not in price but on 
quality and technology. For this reason, the development of technical 
education and industrial training in Hong Kong is of great importance to our 
future well-being. 
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Only seven y e a r s ago , technical education for a population of four 
million people in Hong Kong was limited to one of the two un ive rs i t i e s and 
the then Hong Kong Technical Col lege . The total number of p laces for full-
time technical education was l e s s than 2,000 - 500 at the Universi ty of 
Hong Kong and 1,400 at the Technical Co l lege . 

Realising the urgent need to significantly expand technical educat ion, 
the Hong Kong Government has in recen t y e a r s made grea t s t r i d e s . The f i rs t 
Technical Ins t i tu te , designed p r imar i ly for technicians and craf t smen, was 
opened in 1969 at Mor r i son Hi l l . It can accommodate about 1,4-00 full-time 
equivalent s tuden t s . Since then two more such Technical Inst i tutes have been 
built in Kowloon and the fourth one i s scheduled to commence operat ion in 
1977. At the Univers i ty of Hong Kong, a new department of indus t r ia l 
engineering was es tabl i shed in 1973 and the total enrolment in the faculty of 
engineering and a rch i t ec tu re has inc reased to over 800 . 

The g rea tes t expansion in technical education in Hong Kong occu r red 
with the establishment of the Hong Kong Polytechnic which was conver ted 
from the Technical College in 1972 for the t ra in ing of t echnolog is t s , 
profess ional eng ineers and high level t echn ic i ans . The ambitious Polytechnic 
development programme ca l l s for an i n c r e a s e to 8,000 full-time equivalent 
p laces and to 20,000 pa r t - t ime evening p laces by 1978. 

Both the Government and indus t ry recognise that the re i s inc reas ing 
demand for technical education and that t he re was and st i l l i s a lack of 
t raining facil i t ies and technical education opportuni t ies in Hong Kong. 
Therefore despi te Hong Kong's financial s t r ingency in the las t two y e a r s , 
the Government has continued to diver t substant ia l public funds toward the 
grea t expansion of technical educat ion. By the end of this decade , Hong Kong 
should be able to provide sufficient technical education faci l i t ies for a total 
enrolment of 50,000 p laces for ful l - t ime, pa r t - t ime day and evening s tuden t s . 
In o r d e r to put th is number of 50,000 p laces into p r o p e r p e r s p e c t i v e , i t will 
be equivalent to 1% of the total population in Hong Kong, o r of the working 
population o r of the manpower employed in the indus t r ia l s e c t o r . 

We in Hong Kong a l so r e a l i s e that technical education without 
indust r ia l t ra in ing i s just like a half-baked po ta to . Since 1970 some efforts 
have been made in promoting indus t r ia l t ra in ing and a bill on indus t r ia l 
t ra ining was enacted this y e a r . Efforts a r e a l so being made jointly by the 
Government and indus t ry to es tab l i sh t ra in ing c e n t r e s for different t r a d e s . 
Two such t ra ining c e n t r e s , one for clothing and the o ther for the const ruct ion 
indus t ry , a r e being set u p . 

As we in Hong Kong a r e in the midst of a vas t expansion of our 
facil i t ies for technical education and indus t r ia l t r a in ing , we specia l ly 
welcome the opportunity of hosting this Commonwealth Regional Seminar on 
Technical Education and Indus t ry . Through the exchange of knowledge and 
expe r i ence , Hong Kong will ce r t a in ly benefit from this Semina r . 

Ladies and Gentlemen, it now remains for me to wish you all eve ry 
success in the del iberat ions at your Seminar and a ve ry p leasant and 
in teres t ing s tay in Hong Kong. 
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Speech by Mr B . F . C . Fong, Assistant Director , 

Education Division, Commonwealth Secretar iat 

Mr Chairman, your Excellencies, Delegates, Ladies and Gentlemen, 

I would like first to express our grateful thanks to Dr Chung for honouring 
us by opening this seminar. As one who combines academic distinction with 
a leading role in the industrial life of this great city, Dr Chung is a shining 
example that education and industry are not necessari ly worlds apar t , and 
that, in Hong Kong, one is enriched by the other . 1 should like to thank him 
also for drawing our attention to the critical needs of developing countries 
for industrial skills to achieve developmental goals and for self-reliance. 
The plight of Third World countries suffering from a deficiency of technical 
expertise is well known to you; 1 therefore need not dwell further on this 
point, and bother you with facts and figures. 

Next, 1 should like to extend a very warm welcome to all delegates, 
observers , and the guests present , on behalf of the Commonwealth Secretary-
General, Mr Shridath Ramphal, and to convey his greetings to you. As you 
perhaps already know, Mr Ramphal is here in Hong Kong to officiate at the 
Meeting of Commonwealth Finance Minis ters . Understandably he is unable 
to be with us this morning, but hopes to meet you before we d isperse . 1 may 
add that Mr Ramphal has a keen personal interest in the subject of education 
and training as he himself comes from a developing country, Guyana. Besides 
that, he looks upon industrial training as an essential component of 
Commonwealth co-operation in industrial development in pursuance of the 
New International Economic Order; and Commonwealth Heads of Government 
have attached high priority to this as a means of diminishing the gap between 
the rich and poor nations. 

1 also wish to express the Secretary-General ' s gratitude to the 
Hong Kong Government and to the Education Department in particular for 
their kind offer to host this seminar and generosity in putting its resources 
at our disposal, and also to the Polytechnic for its contributions. Excellent 
arrangements have also been made for our physical comfort and to cater for 
our professional and cultural in te res t s . For all of u s , particularly for those 
who are here for the first time, the magnificent buildings of Hong Kong, its 
major engineering installations, its bustling commerce and industry and i ts 
dynamic educational institutions will provide inspiration for our work over 
the next two weeks. 

The Commonwealth Secre tar ia t ' s Education Division is responsible 
for the initial planning and organizing of this seminar. You may be interested 
to know in passing that the Division's history goes back to some 16 years ago 
when it began in the form of a Commonwealth Education Liaison Unit. That 
Unit was set up on the recommendation of the first Commonwealth Education 
Conference held in Oxford in 1959. The high priori ty given to. technical 
education and industrial training is shown by the decision to hold one of the 
first Commonwealth Specialist Conference in the area of technician training. 
This was the Conference on the Education and Training of Technicians held 
in Huddersfield, England, in 1966. It gives us great pleasure to see that we 
have with us at this seminar at least three people who were present at that 
conference. One of them was Dr Chandrakant, who is presenting one of the 
lead papers for this seminar. At Huddersfield, Hong Kong was then 
represented by Mr C . T . Kell, Assistant Director (Further and Technical 
Education) and Mr S . Z . Sung, Principal of the then Technical College. 
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It may be recalled that at that specialist conference the host was 
Mr Alexander MacLennan, then Principal of the Huddersfield College of 
Education (Technical), Most of us recognise Mr MacLennan1 s immense 
contribution to technical education in the Commonwealth. We commissioned 
his book "Educating and Training Technicians" in order to develop and 
update the thinking of the 1966 Huddersfield Conference, and published it 
quite recently. We have sent copies to all delegates and a few copies of the 
conference report itself will be made available to delegates for reference 
during the seminar. 

We cannot claim to have done as much in this vital area of education 
as we should have liked. Our activities can only be as extensive as our 
resources permit and were , initially, confined to studies of facilities 
available in industry for practical training. But the establishment of the 
Commonwealth Fund for Technical Co-operation in 1971 added a new dimen-
sion to the activities of the Secretar ia t ; and much of the movement between 
developing countries of the Commonwealth for technical training has been 
sponsored by the Fund's Education and Training Programme. It seems there-
fore natural that, at this seminar, we shall explore further how the Fund can 
assist in promoting a wider exchange of expertise and experiences. Mean-
while, Commonwealth Education Ministers meeting in Lagos, Nigeria, in 
1968 and also in Canberra, Australia, in 1971, have strongly urged greater 
activity in the field of technician training. They will be due to meet again 
early next year in Accra, Ghana, at the Seventh Commonwealth Education 
Conference. Commonwealth Education Ministers will no doubt be very much 
interested in not only the report of this seminar but especially the practical 
actions you will recommend as a result of your deliberations. 

We are very conscious in the Secretariat of the immense activities 
under bilateral and international aid auspices in the area of technical 
education and industrial training. We shall take into account the efforts of 
other international organizations such as UNESCO, ILO, and the Colombo 
Plan in order to avoid wasteful duplication of efforts but more positively to 
make our contributions where the needs are most urgently felt. In this 
connection, I have the added pleasure to welcome the representative of ILO, 
Mr R. Campbell, and Dr Chandrakant, Director of the Colombo Plan Staff 
College for Technician Education who is also one of our consultants. The 
other consultant is none other than the eminent Director of your Polytechnic, 
Dr Keith Legg. 

This must bring me to say a few words about the actual content of the 
seminar. The subject of the seminar is "Technical Education and Industry"; 
and this is intended to mean the relationships amounting to a partnership that 
ought to exist between them; the interface between them, to use a fashionable 
word. But let me add that, while the interface extends through all the strata 
from the education and training of postgraduates to that of semi-skilled 
workers , we wish this seminar to place the emphasis on the technician level . 
Indeed, the emphasis falls there in any case , because it is at the level of 
technician education and training that co-operation becomes so vitally 
important that the contributions of industry and the public education system 
must be absolutely complementary. Moreover there are problems at this level 
that are more acute than at other levels . In most countries there is a near-
cr is is shortage of highly skilled men or women. This may be because the 
possible role of the technician has failed to capture the imagination of 
employers, or at least to convince them that technicians must be accorded 
status and salary superior to those enjoyed by craftsmen and little inferior to 
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those enjoyed by professional engineers and other technologists. The 
problems at this level were clearly identified by the Huddersfield Conference 
and by subsequent Commonwealth Education Conferences, and we shall be 
following their lead if we concentrate on the interface at this level, without, 
of course , totally neglecting those relationships between education and 
industry that apply to all l eve l s . 

This emphasis on the technician level does not, we sincerely hope, 
mean that our seminar will be of no interest to the less developed countries 
of the two regions. It is t rue , on the evidence of their own country papers , 
that for some of them the interface between technical education and industry 
is at present mainly at the trade training and trade apprenticeship level . But 
in looking forward to the expansion of their facilities upwards into the 
technician level in the not far distant future, the representatives of these 
countries will have contributions to make, and will also want to learn of the 
experiences of their more developed neighbours, and of their successes and 
failures. Another important point is that these less developed countries in 
particular may be able to benefit from measures of regional co-operation in 
technical education and industrial training which are among the questions on 
which we wish to reach some practical conclusions. 

This brings me to my two final points . The first is that when 
sponsoring education seminars or conferences the Commonwealth 
Secretariat always t r ies i ts best to ensure that practical action will result 
in some form or other, or preferably in several forms, which will help to 
solve or ease problematical situations faced by member countries. This 
means that, at our closing sess ions, we shall want to formulate recommenda-
tions that are not just pious hopes or expressions of agreement about 
philosophy, but genuine and realistic proposals for improvements, for 
example in legislation or in organization or in training methods. We shall 
need to incorporate these recommendations in our repor t . We also have in 
mind the possibility that, if there is enough material , the Commonwealth 
Secretariat might publish an account of interesting measures , arrangements, 
innovations, case studies, success s to r ies , whatever delegates think best; 
this will be for all to decide. 

Finally, may 1 return to the point about regionalism, and say that the 
Commonwealth Secretar iat attaches great importance to supporting 
co-operative arrangements within a region, if only because the smaller or 
poorer countries cannot economically set up their own educational or 
training facilities when only small numbers are required in particular grades 
or categories . Towards the end of the seminar, we shall be discussing more 
about regional schemes and programmes which are in operation or being 
planned, to show the framework within which the seminar can make its own 
recommendations. Among the l i terature we have already supplied are copies 
of papers and reports relating to the Secretar iat generally and the education 
and training programme of the Commonwealth Fund for Technical Co-operation 
in par t icular . Of course , we are not the only people interested in regional 
action, and we are fortunate to have with us representatives who can tell us 
more about ILO and the Colombo Plan and their activities and potentialities 
in the Asian and Pacific regions. The South Pacific Commission and 
UNESCO have also expressed interest in our seminar and asked to be kept 
informed. It may be that you will want to direct some of your recommenda-
tions to one or more of these agencies. There is also room for pan-
Commonwealth thinking and action for exchanges of ideas and people between 
the regions. That is why we have invited a distinguished representative from 
an African country to join us h e r e . Dr Ajayi, besides being Principal of the 
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well-established Ibadan Polytechnic, holds national positions in education 
and training in Nigeria and has excellent contacts in other African 
countries. He may well be able to provide links within the African region 
as well as with other regions. 

It only remains for me to wish you an interesting and enjoyable 
seminar. 
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SOME MAIN FEATURES OF COUNTRY PAPERS 

Apprenticeship 

Because the emphasis of the seminar has been placed on education and 
training at the technician level, several governments and individuals 
submitting country papers have regarded the subject of apprenticeship as 
marginal to the seminar on grounds that it traditionally relates mainly to 
craft training. However, for the less developed countries where education 
and training at the technician level is only now being introduced or planned, 
apprenticeship represents the main function for which there is substantial 
interplay between employers and training institutions . For any detailed 
examination of this relationship, legislation such as the Apprenticeship Act 
and Regulations submitted by Western Samoa and the Apprenticeship Scheme 
submitted by the Solomon Islands will be of in teres t . The Apprenticeship 
Council of Western Samoa includes representatives of industry, including 
the Director of Works, the President of the Chamber of Commerce, and three 
members representing employees (but not employers) in the building, 
engineering and electrical t r ades . The Solomon Islands (Labour Apprentice-
ship) Rules 1970 do not specify that the Apprenticeship Board should include 
representatives of industry. Of interest also is the Hong Kong "Guide to the 
Apprenticeship Ordinance 1976 and the Apprenticeship Regulation 1976" , 
Appendix D to the Hong Kong country paper (this was not circulated, but 
copies are available). Also available for reference is a study by 
Dr Chandrakant, "Apprenticeship: An Analytic Study of Contemporary 
Developments of Education in Industry", which deals with the history and 
philosophy of apprenticeship in a number of countries, especially India, but 
including UK, USSR and USA. 

The India country paper describes how the Apprentices Act of 1961 
was amended in 1973 to provide for the training of engineering graduates and 
diploma holders (technicians) as well as of craftsmen, the object being 
"to provide practical training in industry at the end of theoretical training in 
educational institutions in order to condition them for gainful employment". 
This came into force only in August 1975, and has placed new training 
obligations on employers. Technician apprenticeship alos exists in Sr i Lanka, 
the National Apprenticeship Act of 1971 having provided for control over 
apprentices at both craft and technician levels . 

National Councils 

These are an interesting selection, varying in function and "bi te". The India 
paper describes the All-India Council for Technical Education, "the national 
body established by the Ministry of Education to advise the Central and State 
Governments on all aspects of improvement and development of technical 
education including technician education" ; commerce and industry are 
strongly represented. The Bangladesh country paper states that a Council 
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of Technical and Vocational Education is to be set up as proposed at a 
Colombo Plan Seminar in 1975, and preliminary steps have been taken. 
Suggestions are also made in the paper about the functions and composition 
of such a council. In Fiji there is a National Training Council, a statutory 
body which has representatives from industry, commerce and government 
departments, but the paper suggests that this has not yet "bitten" at the 
technician level because technician courses have so far been geared to 
overseas schemes. In Singapore there is a National Industrial Training 
Council responsible for general policy relating to technical education and 
industrial training; it had sufficient authority to be responsible for the 
creation of the Technical Education Department as a separate entity within 
the Ministry of Education in 1968. That Department became the Industrial 
Training Board in 1973, see also para 4 below. Hong Kong has a Training 
Council with terms of reference set out in its paper and membership which 
well illustrates the strength of industrial representation. The Council has 
a committee on technical training in institutions. 

Representation of Industry on Relevant Bodies 

Understandably, the most industrialized countries, India, Singapore and 
Hong Kong, have the most bodies on which industry is represented. In 
addition to the Training Council, the Hong Kong paper describes the Industry 
Training Boards, the Polytechnics' Departmental Advisory Committees, and 
the Polytechnic Board of Governors, and show representation of industry in 
detail. The India country paper gives information about the All-India Council, 
and also about Regional Committees, State Boards of Technical Education, 
Boards of Studies, State Industrial Liaison Boards, and Advisory Councils 
for polytechnics, on all of which industry is represented. The Singapore 
paper, in addition to the National Industrial Training Council and the 
Industrial Training Board, mentions a Central Agency for Industrial 
Orientation, Trade Advisory Committees, and the ITB's Permanent Standing 
Committee on Apprenticeship and Trade Testing, as well as the Singapore 
Technical Institute and other training institutions run by the ITB, on which 
industry is well represented. 

Industrial Training Boards 

The scope of such boards varies between countries. In Singapore there now 
exists a single Board formed to central ize, co-ordinate and intensify 
industrial training. The Board itself runs training institutions, some general, 
some specialist - for example, for printing and for hotel and catering work. 
Other countries have adopted the UK precedent of establishing training 
boards to identify and provide for training needs industry by industry. In 
Fij industrial training boards have been set up by the National Training 
Council with representation from industry and educational institutions, act in 
an advisory capacity on matters relating to the training needs of industry. In 
Hong Kong the Industry Training Boards determine the manpower needs of 
the industry, prescribe job standards, design training programmes, liaise 
between managements, educational and training institutions and government 
departments, consider questions of financing industrial training and advise 
the Training Council on legislation. 

Visits and Attachments 

There are few references in the country papers to inter-visiting between 
technical education and industry, either at student or staff level on the 
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college side or at the level of skilled worker, manager or training officer 
on the industrial . The India paper mentions a number of co-operative 
activities which involve visits or attachments, including short-term 
training for teachers "extending over a period of three or four months, 
provided to all teachers of polytechnics in a phased manner, in industry". 
The paper also refers to attempts to promote the use of visiting lecturers 
and reports that "practising engineers, designers and consultants are 
serving as part-time faculty in many institutions" . Sr i Lanka states that 
there has not been much interaction between institutions and industry, but 
refers to the exchanges of views between educationists and non-educationist s 
that go on in professional bodies and expresses the view that teachers should 
make visits to industry along with students for industrial t ou r s . The Fiji 
paper says that communication between industry and its main technical 
institute is improving, but that there is not enough involvement of industrial 
representatives in the affairs of the institute, and that regular industrial 
visits and staff attachments are being planned. 

Sandwich Courses 

These also are characterist ic of the more industrialized countries, because 
arrangements are difficult if not impossible where there is not sufficient 
demand in a small geographical area for particular categories of highly 
skilled technicians. The India paper mentions that sandwich course training 
can be provided under the Apprentices Act 1961, as well as training after 
completion of the educational course , and states that there are 46 sandwich 
institutions in the country offering technician programmes, with an annual 
admission capacity of 2,500 students. The Hong Kong paper states that 
sandwich courses will be offered by the Polytechnic in collaboration with 
industry or professional institutions, but that it at present runs only one 
sandwich course , a two-year technician diploma course in yarn manufacture. 

Examinations 

Details of the structure and methods of functioning of examining bodies have 
not been given and it is not possible to assess the representation of industry 
and its power to contribute to the formulation of syllabuses and examinations 
in any country. The India paper states that the evaluation of students on the 
basis of an external final examination has been the practice in the polytech-
nics , but a mixed evaluation system is being developed which combines 
continuous assessment and external examination; there are both Central and 
State authorities which contribute to determining the standards and content 
of what is taught. In Bangladesh there is a Board of Examination for 
Technical Education which, as in India, ensures that classroom and labora-
tory work is given due weight alongside the Board's own Par t and Par t 11 
examinations. Fiji refers to its use of external (in the sense of being non-
national) examinations, in this case the City & Guilds of London Institute and 
New South Wales and New Zealand certificates; but development is in 
directions more closely related to the needs of Fi j i . The Hong Kong paper 
lists and describes the range of courses run by the Polytechnic and the 
certificates and diplomas involved. 

Manpower Surveys 

In India estimates of the demand for technicians are made by the Employment 
and Manpower Division of the Planning Commission at the Centre and by 
similar organizations at State level . The Planning Commission is assisted by 
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the Institute of Applied Manpower Research in making manpower studies and 
estimates. In Bangladesh manpower surveys are done by the National 
Manpower Council, Central Statistical Bureau, Labour Department and 
Planning Commission. In Fiji the Bureau of Stat is t ics , a section within the 
Ministry of Finance, is responsible for manpower planning in consultation 
with the Central Planning Office. The Hong Kong paper states that each of 
the industry training boards is required to determine the manpower needs of 
the industry concerned and to make recommendations to the Training 
Council; a third series of industrial manpower surveys conducted by the 
training boards between 1974 and 1976 surveyed all the ten major industr ies . 

Levy/Grant Systems 

Fiji states that its National Training Council is responsible for the 
administration of a levy/grant system under which employers pay 1% levy of 
pay-roll to the council which is intended to assist in the cost of training at 
all levels . The introduction of levy/grant machinery is leading to the employ-
ment of training officers by larger firms, and the smaller are pooling 
resources in group training schemes. In Hong Kong two of the industrial 
training authorities (for construction and clothing) are empowered to impose 
a levy on exports of clothing items and on building and civil engineering 
contractors for the purpose of establishing and running centres to provide 
basic training. The Training Council was invited to advise whether a levy 
should be imposed on the industries but decided that , before it could 
recommend a general levy, the eight remaining industry training boards 
should be asked to consider the feasibility of training schemes based on 
levies . The UK Department of Employment has recently issued a consultative 
document for a scheme which would abolish the levy/grant system in favour 
of a "collective fund"; copies of the document are available. 
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