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Introduction

Right now you are probably thinking “My undergraduate
studies went well, so why on earth do | need to read
this?” Many of the study skills and attitudes that
enabled you to succeed at undergraduate level will
remain valuable. However, a good first degree is a good
example of a ‘necessary but not sufficient condition’
for success at postgraduate level. There are significant
differences. Exams play a far less significant role, but
nobody spells out any longer what you have to do. You
need to take far more responsibility for the strategy as
well as the minutiae of the work. This guide, based on
http://people.brunel.ac.uk/~mastmmg/ssguide/sshome.htm
(denoted SSG below), seeks to help you avoid getting
lost during what should be a challenging, but immensely
enjoyable, experience.

Many of the issues raised here are explored in detail in “The
research student’s guide to success” P Cryer, Open University
Press and “How to get a PhD” E M Phillips and D S Pugh, Open
University Press. See also http://www.engageinresearch.ac.uk/,
a useful guide to the structure of a thesis at
http://dhost.info/pingke/P-MA-TypicalThesisStructure.htm
and http://www.missendencentre.co.uk/links where you
will find accounts of doing a PhD written by the students
themselves. This guide attempts to filter and map this general
advice specifically to mathematics postgraduate research.

Why do postgraduate research?

This is a deadly serious question and you need to answer
this honestly. Bad reasons exist, for example, because | want
a PhD. The point here is that whilst it may seem like a goal
at the start of your studies, at the end you'll be asking “what
next?”Soit's really important to enjoy the process here, and
not simply want the product. The best reason is that you are
interested in mathematics and want to make a contribution
to the field; other reasons may be valid, but if this reason is
missing from your list, give this guide to someone else and
do something else with your life!

Doing postgraduate research is not a ticket to a job and only
academia or high-tech research companies will actually
require a PhD. Although the generic skills you develop
during your research are sought after by employers, the
taught MSc is usually the best way to acquire/enhance
specific skills for most jobs, often undertaken when working
for the company.

Most PhD positions are advertised at
http://www.findaphd.com/. Before applying for
postgraduate research you will need to ask yourself
why you want to do it in that particular area, in that
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particular university and with that particular supervisor.
This will involve some research e.g. talking to existing
postgrads, academics other than the proposed supervisor
(e.g. your undergraduate tutor), sorting out practical
arrangements such as accommodation, your family and
money commitments, whether or not you can work as a
RA (research assistant), demonstrator or GTA (graduate
teaching assistant) and if so whether these commitments
will allow enough time to carry out your own research.

Money

Think of the PhD as a full-time job and act accordingly.
Working your way through a (full-time) PhD or MPhil is not
feasible unless you are very disciplined and you work less
than 10 hours per week. You do need time to enjoy yourself
too, maintaining a sensible work/life balance so you will need
either a loan or a bursary for all three years of a PhD. Beware
of taking a job at the end of the three years but before you
have finished the MPhil or PhD - this is an excellent way to
ensure that you never submit your thesis.

On the other hand, teaching undergraduates for a few
hours per week during your PhD is very beneficial; you
gain much needed money and experience, underpin
your own understanding of the basics, and you get
a sense of achievement even when your research is
temporarily stalled. Take advantage of some teacher
training sessions if possible and put them on your c.v.
You need to watch out though, since it’s easy to be side-
tracked by undergraduates, and proper preparation can
take as much time as the classes themselves. 4 to 5 contact
hours a week is reasonable.

Using English

To write or not to write? In mathematics, one usually needs to
prove theorems, write programs and obtain results before
beginning serious writing-up: this contrasts strongly with
other disciplines, where the act of writing seems to provide
a major stimulus to develop the thesis itself. Nevertheless,
writing interim reports, summaries of objectives etc will
clarify your ideas to yourself and your supervisor, and enable
you to develop your writing style to be clear, concise and
simple. So don't leave it all to the end!

Your university will run English for Academic Purposes
courses. Unless your English is already excellent, attend these.
Being able to communicate effectively is essential for your
postgraduate studies and subsequent employment.
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What is needed?

Much of what needs to be said about coping as an MPhil or
PhD student is common to that for MSc and undergraduate
students, especially for the project work described in SSG.
There are, however, several features which distinguish
postgraduate research (MPhil and PhD); principally you
are responsible for the content and management of your
studies now and nobody will tell you what you need to do
next. In collaboration with your supervisor, you set your own
objectives and strategies for achieving them.

To gain an MPhil or PhD you need to:

+ beknowledgeable of existing workin fairly closely-related
areas (for example, your examiners will not be impressed
if you cannot explain the standard theories and principal
work in your broad area, explain the basis of anything you
have quoted or used in your work, or fail to demonstrate
that you have actually read all your references),

+ be workmanlike, clear and logical in the development of
all your ideas and how you express them. Be honest and
objective (especially when you do not achieve the results
you wanted),

+ be original and occasionally inspirational, having real
insightinto what you are doing. This does not mean being
a second Newton; applying existing theories or using
known experimental or statistical techniques in a new
area/discipline or with new data is generally sufficient,

« have a thesis; that is to say you need to develop a
viewpoint which you can defend and which leads logically
to a testable conclusion. This is often best specified by
writing clearly-specified research questions and detailing
the methodology used to answer them,

+ have an open mind to others, making the effort to
understand what they are doing.

Note that an MPhil or PhD is not simply a critique of existing
work or a literature review (though this is part of it). A major
difference between an MPhil and a PhD (apart from length
and scope of study) is that you will be expected to go to
original research papers in a doctorate, whereas quoting
from standard texts is acceptable for a masters degree.
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