THE THESIS
This section is written specifically for research students in the Faculty of Science. The aim is
to provide useful hints to students on the writing of a Science Research Thesis. For University
rules on the presentation and submission of theses see heading titled “Presentation and
Submission of Thesis”.

Preparation
Selecting a Topic
Theses are generally written accounts of the student’s own work. Research students are
required to submit their thesis topic for approval by the Faculty and the University Graduate
School at the time of application for admission to the course. Subsequently, the topic (and
title) may only be changed with the approval of the Supervisor, the Faculty and the
University Graduate School.
Preparation of a thesis normally involves substantial investigation of a topic in an area which
is of current research interest and related to a student’s academic or professional goals. The
process is both intense and time-consuming. You need to be aware that research and writing
are intellectually demanding so you need to choose topics that are consistent with your
interests and abilities.
Planning
Set out a plan of the overall thesis, based on chapter heading and content. Consult your
supervisor as to its appropriateness to your work and the central points and results you want
to present. An overall introduction is normal but the background to individual aspects may be
given in the introduction chapter which then becomes essentially a literature review or
alternatively near, where it nears on specific material you are presenting. The diversity and
complexity of what your thesis covers should indicate what is best.
As an overall guide, the flow of a journal paper – namely the
 introduction,
 experimental procedures and sample preparation methods,
 mathematical theories,
 results or theoretical modelling,
 discussion and conclusion
is the usual order.
A thesis may present better if this pattern is repeated for different aspects of the work or a
single such set may be best. It is up to you. Remember, getting your central ideas and results
across to your peers is the principal aim. The overall “flow” is an important aspect of this.
Sub-sections for each chapter should be planned at this stage.

Organising material

Allocate material in your lab notebook or diary to each of the main sections of your thesis.
You should also cull some material at this stage. Many theses contain excessive detail. Be
particularly selective with diagrams, photographs and data tables. Data that will be of direct
use to others (e.g. new constants) should go in. But data, photos and graphs which are there to
prove a point or theory should be limited. Endless pages of the same types of data or graphs
have diminished the impact of many theses. If inclusion is warranted to back up a finding or
conclusion then consider whether they may go in an appendix.

Writing Up
Style
The style should be succinct. Avoid flowery prose. Re-read carefully a number of papers
which you regard as well written, this time examining the prose, the general construction of
the paper, and the flow of argument. This helps to build up a feeling for scientific writing.
Consult the library for reference on writing and communication in science. If unsure, consult
a reference for correct abbreviations. Remember, every paragraph as a beginning, a middle
and an end. Strings of single, unconnected sentences are unacceptable, since they cannot
convey connected though and convincing argument. Long unwieldy sentences are also to be
avoided. Clear exposition is just as important as the results themselves. Science that is not
able to be understood by others may just as well not have been done.
The Abstract
The abstract is normally a plain English summary of the work, free from technical jargon. It
describes the problem, giving rise to the project and the method adopted for solving it. A
good summary will indicate to a potential academic, business and professional readership, the
positive aspects to your work, the resulting achievements and their significance to the
community.
Introduction
This section must present the context of the problem, the rationale for the project and the
experimental aims of the investigation. Some brief mention of results should be included as
an indication of where the path will lead in later sections. It is usual to present a brief outline
of how the thesis will unfold at the end of this chapter, commonly with a single sentence
about each chapter to follow. The literature review can appear entirely here or can be
dispersed to the beginning of appropriate chapters. You and your supervisor should agree on
what is most suitable for your work. The initial chapter should at least have some central
reference.
Symbols and Acronyms
Symbols and acronyms should be defined at the point they are first introduced. A separate
alphabetical table at the beginning of the thesis is advisable. Avoid overuse of specialist
acronyms. Think carefully about symbolism before typing all equations. It is not unusual for
the same symbol to be needed for different quantities in a large work such as a thesis (e.g. k
for wave vector and imaginary part of refractive index). Don’t do this! Minor variations such
as italics or Greek equivalents can help here.

Equations
Equations should be carefully laid out and numbered in sequence in each chapter if they are
cross –referenced. A number sequence throughout the thesis can be messy unless there are
very few overall, but where referencing between chapters is used a lot then you need either an
overall sequence or a chapter number in the equation number (e.g. 2.1). It is not necessary to
number all equations, only those that are to be cross-referenced elsewhere, but you can put
them all in if your wish. Limiting equation numbers enhances presentation and reduces the
messiness if an overall sequence is used.
It is preferable not to show all sequences or steps if equations are derived as part of your
work unless novel steps are involved. At the same time steps that are central to the argument
or analysis must not be omitted. Special details or examples are often best included in an
appendix. Study journal articles to get a clear idea on the appropriate level of mathematical
detail.
The same approach applies to sequences of chemical equations for reactions. In general most
will go in. Complex multiple step reactions, with for-example side reactions, might be best
summarised in a flow chart.
Materials, Equipment and Method
Schematics or photographs of central items of equipment or set-ups where they are novel or
special to your work should appear. Simple pictures of standard items serve no purpose
except to pad out a thesis and should be omitted. These should just be referred to by
function, brand name and model with any special features particularly important to your work
(e.g. wavelength range, resolution, speed etc.).
Procedures should be outlined clearly. Where a variety of parameters have been varied in say
a preparation either detail examples only and add a full spreadsheet in the appendix, or
summarise with a set of graphs. It is important to show that you have been systematic and to
draw out the central features of a method.
Results
This is the most critical chapter of the thesis, although it may be the shortest. It must be
intelligible and internally coherent. Most results are conveniently presented as diagrams,
maps, tables or graphs. Do not present identical material in several ways. Give estimates of
the precision and accuracy of results. Indicate statistical significance or differences (or lack
of it) as appropriate. Where measurements are converted, manipulated and summarised for
presentation, you must clearly specify the steps that have been taken in the process. It is
appropriate to include raw data, or samples thereof, in an appendix.
Present the results in logical order, building up a picture of your findings as you go. The text
of this section should describe what is being conveyed in the tables and graphs, highlighting
the interesting and important points and binding the various sets of results together, to
provide a coherent understanding of your finding. Some small amount of what might be
called discussion of immediate issues is often necessary in this section. However, the critical
discussion, which includes relating your finding to the literature and you’re your objectives,
is dealt with in the following section.

Discussion
This section of the main text has to be completed last, since in it must contain a synthesis and
evaluation of the validity and adequacy of your findings and their significance in the field of
study. It must answer the aims and hypotheses dealt with in the Introduction and provide
ideas for further work. If the thesis includes management aspects, formal conclusions and
recommendations may be in order.
Referencing
Referencing is dealt with in the next section. Remember that this is the section in which the
greatest numbers of mistakes are found, e.g. wrong page numbers, journal issues or titles,
inconsistent and incomplete referencing methods, and either references made in the body of
the text that do not appear in the reference list, or vice versa.
Revising Text
It is often hard to check grammar and style, and overall content at the same time. For each
revision, go over the text twice, once for content and structure (e.g. could a piece in the
Introduction be better places as part of the Discussion), and the second time to correct
grammar, spelling, punctuation, captions on tables, numbering of tables and figures etc.
It is usually nest to use sub-headings, dividing up sub-sections of each chapter, but normally
you should avoid using more than three numbers in the sub-divisions.

