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effort may well be extended to lay the foundations of 
a true science of politics and of international relations, 
without which the evolution of world order must 
remain visionary. Even among the great democracies, 
politics was, and still is, too much at the mercy of 
prejudices and catch-phrases. War-time parliamen
tary elections in Great Britain have shown the dis
satisfaction of electorates still approached in the 
old fashioned way. With the spread of adult educa
tion, and with the growth of understanding, of them
selves and of each other, of the English-speaking 
peoples and active co-operation with the U.S.S.R. 
which war-time needs have made imperative, the 
development of political science on a world-wide basis 
has become a possil:ility which cannot fail to leave 
its mark on the history of civilization. 

EDUCATION AND TRAINING OF 
ENGINEERS 

FOR some time past the Government, industry and 
the teaching institutions have been working in 

common towards the creation of a body of skilled 
engineering personnel in Great Britain adequate to 
meet the enormous productive and operational needs 
of the war machine. Much of the system which has 
evolved, and is still evolving, will be unsuited to a 
long-term peace-time policy, but the contrast with 
pre-war procedure has emphasized the need for 
reconsideration of the whole plan of technical educa
tion and training. It is at once evident that the 
problems involved will not be solved by individual 
effort, however well conceived, of particular sections 
either of industry or educational authority. Each 
has a vital part to play, but it is essential that the 
separate efforts be linked together intimately in a 
national plan, and it is gratifying to observe that 
steps are already being taken in this direction. 

The result of a preliminary consideration of the 
problem by the Education, Training and Personnel 
Sub-Cominittee set up some months ago by the 
Post-War Planning Committee of the Institution of 
Electrical Engineers was presented in the form of a 
paper read by its chairman, Dr. A. P. M. Fleming, 
before the Institution on March 19. The paper opens 
by emphasizing the need for a broader conception of 
the aims of technical education on the part of both 
the educational institutions and of industry, and by 
quoting the Adult Education Committee of the 
Ministry of Reconstruction of 1919 as follows : 

"Technical education has only too often defeated 
its own object by the narrowness with which it has 
been conceived and carried out. . . . Technical 
efficiency is primarily dependent on qualities requiring 
for their gr't>wth opportunities for expression which 
cannot be adequately provided within the range of 
purely technical studies." 

That this expression of opinion was no less appro
priate in 1939 was due in large measure to the fact 
that industry, taken as a whole, had failed to accept 
adequate responsibility not only for the effective 
practical training of its employees but also for their 

part-time day release for technical instruction. The 
latter made necessary a general adherence to the 
system of evening-class instruction, a system which 
not only restricts unduly the scope of the technical 
instruction possible but also leaves no time for the 
fostering of cultural interests, and imposes consider
able strain on the physical well-being of the students. 
It is shown that on the average during the 1936-39 
period no more than 10-20 per cent of the boys who 
entered upon the first year of National Certificate 
courses in engineering remained to enter the fifth 
and final year, and that few of those who withdrew 
transferred to alternative, more practical, courses. 
Of no less serious import, however, is the fact that 
the evening courses provided failed-and must 
inevitably fail-to stimulate the inclination for 
independent reading and thinking, and tend to 
stultify rather than encourage the processes of 
critical analysis. The effect of these restrictions 
was evident enough during the pre-war period ; it has 
since been more serious. 

The general replacement of evening technical 
instruction, in whole or in part, by part-time day 
instruction, with the evening periods then left free, 
under careful guidance, for independent technical 
study and for the fostering of cultural interests, must 
be regarded as an essential item in post-war planning. 
Then, and only then, .will it be possible for the 
technical colleges of Great Britain to attain their 
full status as centres of adult education in the 
broadest sense. 

To this end it will be necessary for the colleges to 
give much increased attention to the education of 
the craftsman as distinct from the technician. The 
former, generally speaking, reach their highest level 
of responsibility at the age of twenty-one or less, 
and the problem of ensuring a healthy attitude of 
mind towards their employment and an improved 
utilization of leisure hours is a very real one. Its 
solution will demand not only an effective presenta
tion of the vital importance of craftsmanship in the 
national life, but also the raising of the status of 
craft instruction in the colleges and the improvement 
of personal amenities for craft employment. It is 
suggested that a national apprenticeship scheme be 
introduced, sponsored by the Ministry of Labour, as 
the co-ordinating body for industrial concerns, and 
the Board of Education, acting similarly for the local 
education authorities. On the one hand, this would 
require the provision throughout industry of organized 
courses of practical training, involving possibly the 
creation of special apprentice workshops and the 
use of the now well-established Ministry of Labour 
training centres; and on the other, extended courses 
of instruction in manual processes leading to such 
aspects of workshop administration as fall within the 
responsibility of foremen, inspectors, rate fixers and 
the like. 

The scope and difficulty of the whole problem of 
educating and training engineers, and indeed all 
technical personnel, has increased, and will continue 
to increase, with the rapid expansion of scientific 
knowledge and technical development, and with the 
necessity which these impose of increased specializa-
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tion fOP the technician and of change from craft to 
highly mechanized conditions of employment for the 
artisan. Too much stress cannot be laid on the 
need in all cases for ensuring an adequate foundation 
of general education to the appropriate level prior 
to specialization, and a full appreciation of the 
purpose of the significant specialized activity in 
relation to the life and welfare of industry and the 
community. 

A special responsibility in this respect falls on the 
universities. It is suggested that there are two 
vitally important needs of industry in Great Britain 
which it should be the function of the universities to 
satisfy. One is for men capable of interpreting 
scientific progress in relation to industrial possi
bilities and of applying scientific methods of analysis 
to the problems which arise in each progressive stage 
of technical development. The other is for men who 
combine with adequate scientific and technical 
knowledge the personal qualities and power of 
leadership specially necessary on the productive and 
administrati,.ve sides of industrial organization. At the 
present time, the engineering schools tend to treat all 
students as though they are destined for high-grade 
scientific or technical work. Those who are--and 
indeed all-will be better for a broader scientific 
foundation, less specialization and fuller opportunity 
to take part in the corporate life of the university. 
Those who are not-and in an average year the pro
portion is high-should be permitted to replace the 
more advanced stages of the mathematical and 
technical work by studies in such subjects as the 
social sciences and economics. 

To this educational preparation must then be 
added the practical and essentially technological parts 
of the training, and in neither respect are the present 
provisions satisfactory. Many large firms still make 
no provision for the systematic practical training of 
their graduate recruits, while those who do pay too 
little attention to the efficiency, or inefficiency, of the 
process by which the graduate acquires the informa
tion and experience to be gained. In keeping with 
Sir Richard Livingstone's views, it is suggested that 
all prospective university engineering students sho.uld 
be required to spend one year in industry between 
leaving school and entering the university. So long 
as reasonable continuance of scientific and mathe
matical study is ensured, and that satisfactory pro
visions are made within industry for the practical 
instruction of the boys concerned, this arrangement 
would be advantageous in every way. It would 
seem to offer the most effective means of self and 
guided selection, and the opportunity it would afford 
for mental adjustment is of the greatest importance. 

At the post-graduate stage the continued practical 
training, leading, after the appropriate period, to the 
choice of, and concentration on, a particular branch 
of engineering work, requires to be supplemented in 
a. much more effective manner than has been the 
case with systematic technological instruction. The 
amount of information and accumulated experience 
which a man must acquire before he can hope--or be 
expected-to make an original contribution to 
development is often so great that its acquisition 

purely by independent effort may be an extremely 
inefficient process. In recognition of this, a few 
firms have provided suitable lecture courses and 
afforded opportunities for discussion as an integral 
part of their training schemes. The disadvantage 
of this arrangement is that access is limited, and 
there is great need for supplementary provisions in 
the local colleges and universities similar to those 
instituted in the Manchester area in 1937 under the 
auspices of the regional advisory committee respon· 
sible for co-ordinating technical and other forms of 
further education. The circular announcing the first 
series of advanced lecture courses stated : "It is 
probable that there are many engineers engaged in 
the highly differentiated engineering industry of the 
region who would be attracted by courses of lectures 
dealing with specialized problems related to their 
daily work. If these lectures were given by specialists 
in intimate relation with the practical problems of 
industry, if they attracted engineers who, in their 
professional capacity, were directly concerned with 
the subject-matter of the courses, and if the lectures 
were informal and provocative of discussion, it is 
believed that they would constitute a useful innova
tion in engineering education in the region." This 
scheme offered no attractions in the form of certifi
cates and afforded no artificial examination stimulus 
to the acquisition of knowledge. Its operation was 
temporarily discontinued in 1939, but the success 
and extension of this type of scheme is a matter of 
considerable educational interest and importance. 

The report submitted by the Sub-Committee of 
the Institute of Electrical Engineers concluded 
with a discussion of the short-term problems of 
education and training which will arise in the im
mediate post-war period. The drafting into industry 
of men now with the Fighting Services and in Service 
establishments will present many difficulties ; special 
provisions will have to be made in industry and the 
educational institutions to cater for the diversity of 
needs of both industry and the men concerned. 
Government grants will be required to cover the 
expenses of the training period. It is emphasized 
that these should not become the prerogative of ex
officers only, but should be available to all men with 
the necessary qualifications, experience and promise-
a principle which has already been established in the 
recently instituted scheme of State bursaries. With 
the view of preparing the ground, the Committee 
intends to collect data concerning members of the 
Institution of Electrical Engineers now engaged 
with the Services and to make an assessment, so 
far as, and as soon as, is possible, of the probable 
personnel demands of the various branches of the 
electrical engineering industry and of the extent to 
which each firm can absorb, for purely training pur
poses, personnel outside its own requirements. 

At a time of uncertainty like the present, little can 
perhaps be done in this direction, but it is beyond 
doubt that, having recognized past deficiencies, the 
whole of the engineering industry in Great Britain 
will support wholeheartedly any movement which 
has as its object the well-being and proficiency of 
its vast personnel. 
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