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“You should treasure your time as a Nuffield Student; you will be at university almost 2 years before you 
do practical or written work like this” — the startling unsolicited comment made by a Nuffield Bursary 
student of the 2004 vintage to last year’s summer school at the National Institute for Medical Research. 
She was looking back to what she remembered as a fabulous summer, when she discovered the fascina-
tion of research in neuroendocrinology. 

few years ago, we struggled to find more 
than a few projects, but this changed when 
we saw evidence of aptitude and enthusi‑
asm. Our younger staff are now keen to 
participate as supervisors, to develop their 
managerial skills and to see their projects 
make progress. 

Gathered under one roof in a collegiate 
atmosphere, a cohort of students sees, 
collectively, many approaches to discovery 
in the life sciences and is likely to find 
subjects that capture their imagination. 
A half‑day induction course in molecular 
biology, laboratory skills (pipetting!) and 
record keeping gets them started. This 
makes connections between the molecular 
biology bookwork they learn at school and 
important practical questions that open up 
undreamt of fields of enquiry. We discuss 
cloning DNA for protein expression, 
making fusion proteins with f luorescent 
properties, making riboprobes, methods 
for separating proteins and nucleic acids, 
and enzyme‑linked immune assays, and 
introduce them to modern microscopy and 
FACS (f luorescence‑activated cell sorting). 

At several points, students have the 
opportunity to tell each other about their 
projects and even to speak at meetings of 
their host laboratory. It sounds daunting, 
but these 17‑year‑olds seem bold and resil‑
ient. The Nuffield Foundation expects to 
receive a written report and we ask them 
to make posters to be shown at school 
and other events. By the end, everyone 
has a story to tell. Judging by their bright 
eyes, students feel immensely proud of 
their work and are pleased to show them 
to teachers, schoolmates and families. 
Science at school cannot compare with 
the opportunity to work to professional 
standards with advanced equipment. 

How do we select students? Entry 
must be competitive to ensure that we get 

As we debate what needs to be done to generate innovative 
researchers, little is said about what kind of experience kindles 
enthusiasm for scientific research before students arrive at univer‑
sity. University is undoubtedly the right place to assimilate ideas 
and technologies and to decide in which direction to go, but stu‑
dents arriving at university may not be ready to grasp opportuni‑
ties immediately. They may be diffident about their aptitude and 
not prepared to develop the wide knowledge and skills base that is 
the best preparation for a career in research. It is no use blaming 
the schools. The kind of teaching that gets students through their 
A levels successfully, almost inevitably precludes the discursive 
rambles that might create an inspirational spark. School science, 
which is rightly concerned with a wide range of abilities, cannot 
afford to give much special attention to a select group. 

Successful scientists often mention a youthful experience that 
convinced them of their aptitude for research. Can we provide 
such opportunities for young people before they arrive at uni‑
versity? One way is total immersion at the end of year 12, in a 
serious investigation using proper equipment in a summer school. 
Demand for this kind of activity has long been apparent. The 
Nuffield Foundation has championed the idea for almost 20 years. 
Nationally, the Foundation supports 1000 students with bursaries, 
worth about £75 a week, and hopes to increase these numbers, 
but the limiting factor is always projects. Our vast university 
system provides a scandalously small number of places each year. 
Academics with no experience of the scheme are understandably 
apprehensive; what can a 17‑year‑old achieve in 4 weeks? Until a 

A summer school for research?
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guidance is usually needed to get them 
to use brief and potent captions and as 
many relevant images as possible. The 
entire exercise is incredibly valuable to the 
students; they develop an idea of standards 
of presentation and get opportunities to 
discuss their work in a grown‑up way. 
Perhaps the most important outcome, and 
the least visible, is that the students learn 
to keep good notebooks. This does not 
always come easily; it is quite important 
for supervisors to insist on standards at 
the beginning. The best part is that the 
students are the most effective recruiting 
aid in succeeding years and they go to the 
best universities, full of enthusiasm.

Who should run a summer school? 
Apart from the need for project supervi‑
sors, someone must create the sense of 
collegiality that makes a summer school 
really effective. While there is no obvious 
person to take on such activities in most 
universities and research institutes, it 
should be possible to identify someone 
who could be paid for the time they put in. 
Postdoctoral fellows and recently retired 
people are obvious candidates. 

Summer schools for research are a rare 
thing on this side of the Atlantic, but they 
should be considered with some urgency. 
Just like Premier League football teams, 
British research organizations recruit 
staff in ever‑increasing numbers from 
Europe or further afield because we need 
to choose the best people. This may be a 
fine idea, but it has serious consequences 
for recruitment into science lower down 
the pyramid. Summer schools, with strong 
links with local schools have the potential 
to seed enthusiasm for research and foster 
a generation of students who will be an at‑
tractive and preferred catch when the time 
comes to start a career in research. ■

participants who will benefit from the 
experience and will not jeopardize the 
goodwill of the project providers. A few 
of our local schools could provide many 
excellent candidates, but we always try to 
take students from as many schools as pos‑
sible. A curious difficulty is that, although 
all schools receive information about the 
scheme from the Nuffield Foundation (and 
in North London from us), a surprising 
number claim they know nothing about it. 
This is a shame because it needs enthu‑
siastic teachers, who recognize the value 
of the scheme for career development, to 
encourage students to take the plunge. 
Students need to be convinced; they are 
understandably wary as they sacrifice a 
month of their summer holiday. Previous 
participants are probably the best ambas‑
sadors and are the thread that allows us 
to maintain a continuous relationship 

with their schools. We now get about 50 
serious applications each year, including 
a large number of students with seven 
or more A* grades at GCSE and warm 
recommendations from their teachers. Last 
year we took 22 students and placed five 
more at University College. Well‑qualified 
students who want to read a scientific 
subject are easily selected, and the tricki‑
est are the large number of prospective 
medical students. They generally assume 
that medical research is done by doctors 
and are often ignorant or sceptical of the 
importance of a science base. Every year 
we encounter a few premature cynics who 

think a Nuffield Bursary is a passport to 
Medical School that will “look good on 
their CV”. Nonetheless, many of our best 
students have been prospective medical 
students with remarkable aptitude for 
biomedical research. We make a short list 
of candidates and then interview them 
for about 7 minutes each, in several teams 
based on their topic preference. This seems 
cruel, but the students seem to enjoy the 
occasion and it works quite well. 

What kinds of projects are realistic? 
Some involve using recombinant technolo‑
gy to express proteins in bacteria for many 
different purposes. Another group involves 
analysis of gene expression in developing 
fruitf lies, fish, frogs, chicks or mice. The 
biology of lymphocytes provides interest‑
ing opportunities using FACS and efforts 
to identify growth factor requirements of 
particular cell types. Several students have 
used the TIRF (total internal ref lection 
f luorescence) microscope in studies of pro‑
tein secretion or actin–myosin interaction 
from which biophysical deductions can be 
made. Another student used a sophisti‑
cated system for imaging from sections to 
investigate a mysterious anatomical feature 
of the coronary artery in fetal mouse 
hearts. Other projects include investiga‑
tions of the reaction mechanism of a DNA 
helicase, gene expression in cell lines 
infected by f lu virus, characterization of 
the capacity of stem cells from mouse brain 
to cross epithelial layers and mathematical 
studies of virus evolution. 

What do they do with their results? 
Students are expected to submit a 
word‑processed report of their work to 
the Nuffield Foundation. They take this 
seriously and produce some fine looking 
documents. Gold or Platinum CREST 
(Creativity in Science and Technology) 
awards are made if they reach certain 
standards. Later in the year, they have the 
opportunity to present their work at the 
Exscitec Science and Engineering Fair at 
Imperial College, when prizes are awarded 
in various categories. We expect students 
to prepare a poster as these are impressive 
propaganda for the scheme, if they are not 
hard work to read. Attractive posters can 
be made very cheaply using Powerpoint 
and an A3 colour photocopier, but some 

“Summer schools for research are a 
rare thing on this side of the Atlantic, 
but they should be considered with 
some urgency.”
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