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From Dr. D. G. Christopherson, Vice-Chancellor, University 
of Durham. 

THE main impression given by the 1965 Triennial Man
power Survey is that the supply of people qualified in 
science and technology is developing satisfactorily, and 
as planned, But is it ? The almost simultaneous publica
tion of the annual returns of the University Grants 
Committee for 1964-65 makes a new comparison possible. 
The significant figures arc those for new entrants to the 
faculties of science and technology (excluding those from 
overseas) as compared with the Robbins forecasts. 
The following table shows figures for home entrants (in 
thousands) to British universities in 1964-65. 

Robbins forecast 
.Actually achieved 

Percentage deficiency 

Pure science 
11·01 
10·33 

6·6 

Applied science 
7·23 
5·71 

26·6 

Total all faculties 
38·44 
36·89 

4·2 

Thus, within a year of the publication of the Robbins 
Report, the university total of home entrants was within 
4 per cent of the target, but in science and technology 
combined it was 14 per cent short, and all the indications 
are that this trend is continuing. Yet there is no doubt 
that the universities have leant over backwards to admit 
every properly qualified applicant in these fields. 

The larg.,st single cause of the deficiency in applicants, 
of the relatively slow growth of the scientific sixth forms, 
and of the disturbing new tendency for those who have 
been scientists at school to apply to other faculties at the 
university, is the difficulties which the schools are experi
encing in recruiting good science teachers. The impression 
which the 1965 Manpower Survey gives, that recruiting 
to the schools has been satisfactory in the last three years, 
is quite misleading. It is really extraordinary that the 
Survey includes in Table IV details of vacant posts in 
industry and the government service (8·7 per cent of 
total employment) and even allows a footnote for the 
universities and C.A.T.'s (5·6 per cent vacancies), but 
says not a word about vacancies in the schools. Can this 
be because, although the schools now employ something 
like 20 per cent of all qualified scientists, no schoolmaster 
(and no H.M.l.) is a member of Sir Willis Jackson's 
committee ? Recruitment to the schools over the last 
three years seems reasonably satisfactory, but before 
these figures can be seen in proportion much more infor
mation 1s required about the needs of the schools, not only 
in terms of actual numbers in science sixth forms, and 
those taking scientific subjects at earlier stages, but in 
terms of the numbers who would choose science if suitable 
teaching was available. 

The interim report of Professor Swann's Working 
Group is likely to cause a greater stir in the scientific 
world than in some respects it should. It happens that the 
years covered are just those in which the universities 
were growing far faster than ever before, and thus neces
sarily recruiting staff, from a total pool of graduates 
which had not yet increased very much, far faster than 
ever before. Thus, for these few years the universities 
were retaining their own products to a quite abnormal 
extent. This situation will not persist for more than about 
one more year, and it would be altogether wrong to take 
long-term ducisions on this evidence. The report itself 
shows how large are the variations which can occur 
even between one year and the next. There is a great 
risk that, if the argument is used that people must be 
forced out of the universities into industry by reducing 
university research grants, the sole effect may be to in
crease proportionally the stream of migration to the United 
States. D. G. CHRISTOPHERSON 

From Prof. Sir Nevill Mott, Head of the Cavendish Labora
tory, Cambridge. 

YoUR editorial makes some good points. The Swann 
Report says what everybody knows, namely that it 

would help the economy if more of our most talented 
scientists made a career in industry, either as scientists, 
scientists-turned-engineers, or as managers. The impor
tant question is how to make this happen. Your editorial 
says ''to the extent that the imbalance of the skilled labour 
market is a consequence of the failure of the young people 
to appreciate that the problems of industry can be intel
lectually as exciting and emotionally as rewarding aR 
those of academic life, there is much that can be done". 
Certainly a career in industry can be rewarding and I 
do not doubt that Lord Beeching and other leaders find 
it so; there is room at the top. But every university 
teacher knows of the physics graduate who has gone into 
industry and been bitterly disappointed, not because 
of the bias towards pure research that he received at his 
university but because the company had not thought 
out what to do with him. As your editorial says, "may 
not young people be right in supposing that academic life 
offers better opportunities than life in industry?" 

Both the Swann Report and your editorial make it 
clear that the trouble is not really with what is taught 
in university science departments either to undergraduates 
or to postgraduates; what is taught is usually excellent. 
The trouble is simply that too few people, and particularly 
too few of the most talented people, want to go into indus
try. The danger now is that, in an attempt to correct this, 
the Science Research Council, following the Swann recom
mendation that "the scale of support for postgraduate 
courses leading primarily to academic research should be 
reviewed", may damage the present excellent system of 
education, without achieving the desired result. If the 
Committee goes about saying that careers in research 
are only for the few, or (as Mr. Crosland said at Newcastle) 
that too many people stay on to do research, they will 
not make science attractive as a career to schoolboys or 
increase the incentives for graduates to stay in Britain. 
This talk and indeed this rather negative report seem to 
me examples of the "English sickness". In Holland, for 
example, it is taken for granted that many young men 
after their research in the universities or even at C.E.R.N. 
will find their careers in Philips or in other firms and that 
these are the men that Philips wants. 

But we have the English sickness here, and what we 
have to do in the university science departments is 
vigorously to improve our relationship with industry. 
It is as necessary that we join with industry in its attempt 
to make itself attractive to talent as it is to maintain our 
position in fundamental science. The Swann Report says 
that the Science Research Council is actively planning 
methods of encouraging universities and industrial firms 
to collaborate, but there is no need to wait until theso 
plans are ready. In the Department of Physics at Cam
bridge we have not done so; during the last year we have 
attempted, with some success, to plan projects for Ph.D. 
students in co-operation with industrial firms of such a 
nature that the student will spend part of his time in an 
industrial laboratory and part of his time in the Cavendish. 
We hope that as many firms as possible will use this 
opportunity to show ambitious and talented students 
what a career in industry can offer. N. F. MOTT 

From Prof. M. Stacey, Head oftlte Department of Chemistry, 
University of Birmingham. 

THESE reports are timely and of enormous importance 
to all coucemed with higher education. They are timely 
because, in this "stop-go" period of university develop
ment, the proportions of students training as scientists 
and engineers in the coming years are already dropping 
significantly in some universities. Some of us already 
fear that unless some financial miracle happens, our 
hopes and ambitions for an increased production of 
scientists and ongineers will not be fulfilled. 

The statistics in the reports may not be strictly 
accurate, but they are the best available and must be 
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accepted. The analysis and the conclusions are sensible. 
In the Willis Jackson Report the consideration of "tech
nical supporting staff" is most important. The career 
structure and adequate training of these essential technical 
people (and there are nearly 2,000 of them in my university 
alone) is a matter of groat concern to the universities 
and to our technical colleges whose fine work with these 
people is not always properly appreciated . 

It is clear from the report of the Swann Committee, 
which clearly needs broadening, that it has been infected 
by some of tho misconceptions of industrialists about 
graduates and higher degree courses. Tho idea that it is 
the Ph.D. course which swings tho young man away from 
an industrial career is utterly wrong. It is at the Honours 
degree stage that the brighter young people wish to 
follow the path of academic freedom in order to help 
humanity and perhaps to win a Nobel Prize. A tough 
Ph.D. course brings most of them to earth. The othurs 
know that they must servo a further year or two in a 
postdoctoral apprenticeship before they have a chance 
of a moderately paid lectureship. Good recruiting, on the 
American industrial pattern, could catch many more 
young men for industry. 

It is doubtless the presence (in largo numbers) in 
universities in Britain and the United States of the 
"postdoctorals" which has caused the scarcit.y in industrial 
laboratories. But this same exceptionally fine group of 
well trained young scientists has also enabled the new 
universities to be staffed smoothly and has filled the 
considerable gaps in the older universities as well. There 
has been a healthy 30 per cent turnover of my own staff 
in the past three years. That stage is now passed, and a 
stream of similar young people will surely flow into 
industry. 

The reports are misleading in that they do not make it 
clear that graduates who "entered higher education and 
research" mainly did so for a temporary period of further 
training. 

I view with alarm the recommendation of the Swann 
Report for the possible cutting down of Science Research 
Council studentships for Ph.D. training--these were all 
too few this year-for this will be the surest way of driving 
more young men to the United States. Young graduates 
who qualify well have come to regard the award of a 
research studentship as a right, for they know full well 
that they cannot be trained to be scientists and engineers 
in a three year course. We must, of course, introduce n ew 
kinds of graduate courses- sandwich, busin.,ss, or indus
trially delayed typo, if you like. These must not, however, 
be stuffed up with lectures and course work, for they 
must teach the graduates how to think and create. It is 
hoped that there will be the fullest consultation with 
universities before any drastic changes are made in the 
pattern of S.R.C. awards. 

The real answer to the question of how to get a better 
flow of scientists into industry is to establish a much 
closer liaison between industrial and university labora
tories. Industrial concerns must be prepared to bring in 
university staff as visitors and consultants on a much 
bigger scale-even to the extent of appointing some to 
their boards of directors-and they must be prepared to 
trust academies with their procious secrets and policies. 
Universities must make many more industrial scientists 
into part-time lecturers and professors and put them 
on to faculty boards and senates. If this can be dono, 
then we can share laboratories and supervisors for Ph.D. 
and postdoctoral research work. 

The domination of top management of British industry 
by financiers and accountants will need to be changed 
radically b efore we can convince the very brightest of 
our young people that an industrial career is the best 
to follow. In regard to the future supply of teachers
the dons, real and potential, could persuade many more 
young scientists to become teachers if the financial 
rewards of the profession were better. 

The reports will cause a good deal of re-thinking by 
academies. M. STACEY 

From Dr. Geoffrey Templeman, Vice-Chancellor, University 
of Kent, Canterbury. 
THE Swann Report makes plain that universities must 
now take very seriously the problem of how and for what 
purposes postgraduate studies in science and technology 
ought to be organized. The need to do this is the direct 
consequence of the remarkable success univursit.ies have 
had in raising their postgraduate numbers in science and 
technology over the last few years to which the Jackson 
Report bears witness. Yet this great increase has been 
achieved without much attention to the problem of what 
tho folk so trained were to do afterwards. It was assumed 
that most of them would follow the wt-ll tried form of 
apprenticeship to research leading to the Ph.D.; a consider
ation not uninfluenced by the fact that team research, 
like medieval industry, has come to rely heavily upon the 
services of indentured apprentices and journeymen for its 
continuing prosperity. The growth of graduate courses 
has hitherto been a very ad hoc business. They have 
mostly sought to meet the highly specialized need of 
new applications in science and they have oscillated 
uneasily between trying to provide for new graduates 
and for those with post-university experience in industry 
or elsewhere. 

I think universities, industry and the professions now 
have a chance to deal constructively with this whole 
situation. I only hope they will take it quickly. I would 
like to sue the matter handled broadly as follows. 

First, all concerned ought to recognize explicitly that 
the three-year undergraduate course in science and 
technology is not of itself a direct preparation for anything. 
As the Swann Report shows, this is already tacitly 
assumed by a high proportion of those who complete the 
normal undergraduate course, for they now undertake 
further training of some kind. If we could only be clear 
about this, then we could concentrate on the essential 
business of establishing a range of recognized and well 
signposted outlets from the undergraduate course into 
research, industry, teaching and the like. 

I am convinced that the graduate attitude to industry 
and school-teaching, which the Swann Committee rightly 
deplores, is much more influenced by the present failure 
to provide acceptable training outlets from the under
graduate course than the report will allow. I suspect 
this point has an even wider relevance. It is at least 
arguable that the present strong, if unavowed, profes
sional slant of many undergraduate courses in science 
and technology leads to the congestion and lack of 
intellectual challenge which, so far as I can make out, 
deter many able boys and girls who ought to enter· 
them. 

Second, I think we ought to try to ''stablish three main 
outlets from the undergraduate course, each of broadly 
eomparablfl standing. Obviously t.he first would he into 
wsearch and it would be restricted, as the Swann R eport 
says, to those who "can demonstrate a clear potential for 
continued original work". The second would lead to 
industry, and here surely is a large opportunity for that 
real collaboration between universities and industry 
which both sides, so I think, genuinely want. The third 
outlet should be to teaching, not only in schools but in the 
range of other institutions whero the need is great and 
growing. Here I think there is considerable scope for 
change and improvement. I should like to see the content. 
of the present postgraduate certificate course in education 
for intending teachers of science and technology v ery 
drastically overhauled. I think it would be helpful if it 
ceased to be the monopoly of university depal'tments of 
education, so that the appropriate academic departments 
could contribute to this last year of the intending teacher's 
university course. G. TEMPLEMAN 


	From Prof. M. Stacey, Head of the Department of Chemistry, University of Birmingham.



