
c,ffort to foilow 111s clic tulll 1 have pur- 
posely left out of thls description of the 
fellowship any detailed mention of the 
very active departments of research at 
the Universities of Oxford, Cambridge, 
and London, becduse these are usually 
better known; the fact that t h e r ~  are 

othcr very a~iivcl sc~cntific rcsearcll ccn- of nrcdnl<, thc invitat~onq if issclcs to s ~ i -  
ters in the United Kingdom is perhaps entists to lecture or to read papers before 
not as well appreciated in other countries it, and by its maintenance of the highest 
as it might be. standard in its publications, it will con-

The Royal Society seeks to l e ~ o g n l ~ e  tinue to exert a not inconsiderabl~ influ- 
and encourage scientific research wher-
evcr it ic; carlied out. Through itc: award 

Graduate Students in Britain 


Graduate students in Britain vary 
enormously. They range from the strictly 
"dedicated" person to the man who 
merely regards the Ph.D, as an addi-
tional qualification for getting a good job. 
In personality, they range from the care- 
free, sometimes almost childish, individ- 
ual to the serious and earnest seeker after 
truth. Sometimes they seem to be work- 
ing under continuous strain; the worried 
face and the tic that goes with it (often 
coupled with brilliant work) is probably 
represented in any research group of any 
size. As in the United States, it has been 
found that a research director cannot 
look after more than about six students 
with any efficiency, so that the head of a 
group of any size has to delegate a great 
deal of this work to others. 

The success or failure of a student de- 
pends very rnuch on the stimulus he gets 
from his director of research, who is a 
far rnore important influence than is the 
graduate student adviser in the United 
States, for reasons that will be explained 
in a subsequent paragraph. 'There can 
be no question that the student who has 
a really good research director a t  the be- 
ginning of his career has an immense ad- 
vantage, and such an experience is quite 
unforgettable, as many of the former stu- 
dents of Rutherford and R. H. Fowler 
will testify. 

The problems facing a director, such 
as that of guiding a student into profit- 
able channels and yet avoiding bullying, 
of telling him tactfully that his cherished 
idea is unsound or not new, of striking 
the happy mean between "spoon-feed-
ing" and unduly neglecting his students, 
of advising them about their personal 
problems and future plans, and of see-
ing that they all get proper credit for 
their work, have probably always existed, 
but a further complication is becoming 
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evident today on account of the trend of 
research itself, the tendency being more 
and more toward work in large teams on 
big projects. The attempt to expand a 
flourishing team can lead to disaster. I t  
by no means follolvs that a first-rate indi- 
vidual researcher can lead a team of six 
with any success: the relationship be-
tween a student and his director is always 
rather delicate, and it is almost impossi- 
ble to repair the damage once a real 
"blow-up" has occurred. Still less does 
it follow that such a man can success- 
fully run a department of 30 or more; he 
may resent the inevitable load of admin- 
istration, which he considers to be "waste 
of time," he may find that its problems 
fascinate him as much as his now neg- 
lected research and students once did, or 
he may make a heroic effort to do both 
parts of the job at high pressure and end 
up with an ulcer. Thus, the personality 
of the director influences the students 
enormously. I t  is possible to inspire bet- 
ter work in others than one can do one- 
self, as Barrow inspired Newton. 

Beginning Graduate Work 

The main differences between a Brit- 
ish graduate student and his American " 
cousin arise from their different educa- 
tional backgrounds. In  the first place, a 
British boy has to be fairly bright to get 
into a university at all, the percentage of 
population being far smaller than in the 
United States. No one has any prescrip- 
tive ~ i g h tto a place in a college, each of 
which has its own special system of se-
lecting candidates. Secondly, he will al- 
ready have done at  school most of the 
work that is usually done during the 
freshman year in the United States, and, 
at the end of his 3 undergraduate years, 

ence on the course of research in the 
natural ~c iences. 

hc. nil1 be in about the same posi-
tion as is a second-year graduate student 
in the United States. His chance of be- 
coming a graduate student depends 
mainly on his undergraduate degree. 

Nearly everyone at college passes his 
final examinations, but he would not usu- 
ally be considered to be graduate stu-
dent material unless he finished up with 
a "First Class." The type of man who 
would be elected to Phi Beta Kappa in 
the United States would probably get a 
qood "First Class3' in England. Quite a 
few of the research grants also go to those 
who are fairly high in the "Second 
C:lass." (This probably corresponds to a 
minimum grade average of about 6.5 out 
of 9.) 

Having attained this standard, he will 
probably be awarded some research grant 
or scholarship. The system for handing 
these out is complicated, and is admin- 
istered partly by the Government and 
partly by the universities themselves, the 
money coming partly from taxes and 
partly from private endowments of many 
kinds. In  practice, a man without private 
means gets enough to pay his fees as a 
graduate student and to enable him to 
live in a fairly simple style. Unlike his 
American cousin, he is not specifically 
required to do any work outside his re- 
search program in return for this money; 
indeed, the outside work he may do is 
usually limited to a little teaching or 
laboratory demonstratiorl during term-
time. Some students earn a little extra 
money during the summer vacation, but 
control on the type and length of job is 
often exercised here too. Most of our 
graduate students are unmarried, our 
convention being that a man lines up a 
safe job before considering marriage. 

The third main difference is that the 
British graduate student is given a great 
deal more freedom to organize his own 
program than his American cousin is 

The author, who resides a t  Riversdale, Grant-
chester, Cambridge, England, has had about 10 
years' experience in directing the research of 
others a t  the British Admiralty and a t  Cambridge 
University. H e  has spent a total of about 2 years 
in the United States, where he has held various 
visiting appointments a t  Yale University, the Uni- 
versity of Nebraska, and the National Bureau of 
Standards. In addition, he has made short visits 
to about 15 other universities. His experience has 
been with mathematics and the physical sciences, 
but he feels that the situation of students in the 
other subjects is not very different. 
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~ i v i n .Hc vc31y oftvn stays on at  his orig- 
inal unibersity. If he inobcs to another, 
there is usually some specific reason-for 
example, he may have quite decided 
about the field in which he wishes to 
work, and there may be no suitable sup- 
ervisor available at his original unjvrr- 
sity. Oiic-P he has been accepted hy a 
univcxsity aitd has found a snpc~b.isor, 
the actual requirements imposed on him 
are relatively light. The university does 
not usually force him to attend specific 
courses of lectures, although there arc 
al\vays plenty of courses available at an 
advanced level, nor is he usually required 
to take any more examinations until the 
time comes to present his thesis. I n  fact, 
thc fornzal requirements amount to little 
more than "residing" for a certain num- 
ber of days each year, our system thus 
resembling the German one, from ~vhich 
it is said to have been copied. 

As Tve have seen, the British student 
will probably have done as an undergrad- 
uate some of the work that is left until 
the graduate student stage in the United 
States, but it is nevertheless true that our 
system throws very much more responsi- 
bility both on the supervisor, who is 
really the only person who can speak 
with any authority on the student's prog- 
ress and prospects, and also on the head 
of the laboratory or department, who 
may have to step in for many reasons- 
for example, if the first research prob- 
lem turns out to be a "dud," or to be a 
bigger job than was at first thought, or if 
"supervisor trouble" develops. If a stu-
dent is obviously not the research type 
after all, he is usually told so tactfully 
after a year or so, and he takes the hint; 
it is very seldom necessary to force him 
to go by ~vithdralving his grant. A super-
visor who let a weak student "drift" for 
any length of time would be considered 
to have failed in his duty. 

Thesis 

So we come to the final stage when the 
student presents his thesis. The arrange- 
ments for evaluating the thesis are very 
similar to those in the United States, the 
award of the degree depending partly on 
the thesis itself and partly on a fairly 
formidable oral examination in ~zhich 
the student is required both to defend his 
thesis and also to sholz a sound general 
grasp of his field of work. I t  is fair to say 
that the volume of original ~vork ex- 
pected is distinctly higher than it is in 
the United States, but this is reasonable 
in vie\$ of the fact that the student has 
been working on his problem almost full 
time for 3 years. The American Ph.D. 
degree may represent more than 3 years 
of time, but much of this will have been 
taken up with graduate courses and ex- 
aminations, and probably also with earn- 
ing enough money to keep going, so thai 

r 1 1 ~tinlc. ; r c , t ~ ~ ; ~ l l ~  sp(.lrt o11 rl~(: proI~l(:rn 
may rvcll bc a goocl clcal Ics~.  

Research Careers 

We need say little more about the per- 
son who regards his British Ph.D, merely 
as a qualification lor a jol,, \vhich h r  
chooses and takes ilk:' in c'xa(.tly thr sairli, 
way that a person with a bachrlor's de- 
gree ~vould do. The fun is only just start- 
ing for the person rc-ho wishes to make a 
career in pure research. 

Elsewhere, I have reviewed the many 
jxoblems [Nature 177, 455 (1956)], that 
seem ro me to face such a person in the 
Lnited States, and I have, as a result, 
had a number of kind letters from people 
with many more years of experience who 
have reached similar conclusions. I there- 
fore feel justified in putting on record 
my impressions of the same problems in 
Britain, ~vhich seem to me to be very 
similar. Although the problem of giving 
the research man a living, and yet secur- 
ing that he does a reasonable job of ~vork 
for society in return, has been ~vi th  us 
for hundreds of years, we have not yet 
found a satisfactory solution. (The  life 
fellolvships of the Oxford and Cam-
bridge colleges lvere abolished, for vari- 
ous reasons, in the 1920's.) The  difficulty 
is, of course, that a research career that 
begins well may, in a minority of cases, 
degenerate into an output of philosophic 
trash, "science fiction," and wild sugges- 
tions, or may even come to an end 
through sheer laziness. The  hard fact is 
one that has often been stressed, namely, 
that society must be prepared to give a 
researcher a very free hand if it wants 
research to be done effectively, and it is 
inevitable that society will be occasion- 
ally let down. 

1Vhat of the researcher who thinks that 
the universities are the true home of 
fundamental research and ~zishes to work 
there? There are quite a number of post- 
doctoral fello~zships of various types so 
that the first few years are not really a 
serious problem to a good man, while 
anyone who does not secure something 
of this kind would be vell  advised to 
drop out. 

At the end of such a fellowship, a re- 
searcher is likely to run into fierce com- 
petition with his contemporaries for staff 
jobs at the universities. These are al~zayq 
in short supply, in marked contrast to 
the numbel of vacancies in industry, our 
situation in this respect being very simi- 
lar to ~z hat 1 found in the United States. 
Even if he gets such a post, his troubles 
are still not over. He  will, nearly al~zays, 
be expected to carry quite a heavy teach- 
ing load, although he may have no real 
aptitude for teaching, and the fact that 
he has proved himself capable of creating 
nelz knowledge is no guarantee at all that 
he has the ability to pass elementary 
knowledge on to others, or to direct lah- 
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f x t  that it .rvlll probably bc sebcral year, 
/ a t  Cambridge it can be eight in an cx- 
trerne case) before he is appointed per- 
manently to the staff and is able to plan 
ahead with some confidence. I t  seems 
hardly right that such a man should be 
hurdrned with thi\ nnrcltninty, and hfs 
<ifraid to diadgree c*vcsrau n  niinor polllt\ 
~ t i t h  thc head of 111s depdrtlnent, and 
that he should be veighed down with a 
heavy teaching load at the very time 
\\hen he has plenty of research experi- 
ence behind him and yet is not too old 
to use it to the best advantage. A frw 
university posts do specify research and 
the direction of research as the main 
duties, but there is an undoubted tend- 
ency on the part of many of the teaching 
staff to look on such appointments ~ z i t h  
suspicion, claiming that teaching 1s the 
primary function of any university, and 
sometimes even hinting that research is 
something that young people do until 
they are old enough to know better! With 
the present expansion of demand for sci- 
entists and engineers, it is indeed true 
that the teaching must someholz be done, 
even if the staffs are overworked, and 
even if some of their research is crowded 
out. I t  then becomes difficult to create 
posts with no teaching duties a t  all, or 
to employ staff who are poor teachers. 

From the practical point of vie\\, the 
research scientist in industry or in gov- 
elnment service is probably better off 
than his university colleague, both finan- 
cially and from the point of view of the 
time that he actually has available for 
research. Again, this is in line v i th  \\hat 
1 found in the United States. The  fact 
that his boss will usually call for some 
"bread and butter" work in return for 
the money that is spent on him is no 
more than just, provided that the re-
searcher is also allowed to plan some of 
his work for himself. Although more and 
more industrial firms seem to be expand- 
ing, or creating, research departments, 
the queues for staff appointments at the 
universities seem to be as long as ever; 
"the lure of the ivory tower" seems to be 
at least as strong in Britain as it is in the 
United States. I t  is not easy to explain 
this fascination in concrete terms. As a 
race, we have an innate respect for learn- 
ing and scholarship for its-own sake, so 
prestige probably plays its part. The  love 
of teaching is not the complete explana- 
tion, for many people who are interested 
in university posts would not even con- 
sider a school job-indeed, we face a 
serious shortage of science teachers in the 
schools. The basic ambition is probably 
to build up a flourishing group of young 
workers whose reputation shall attract 
others. I t  is difficult to do this anyu here 
except at a university, but this may 
change in the course of time, when re-
search institutes of other types have had 
tim? to t)uild up ~eputations. 


