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1. Introduction

Report and thesis writing is an important aspect of any scientific study yet surprisingly little attention is normally paid to this area of training. For most people their first attempt at writing a large report is an intimidating task that sometimes results in complete panic and seizure. This document sets out to answer some of the many questions posed during the writing of a thesis. The guidance is derived from many years spent reading draft and finished theses on analytical and environmental chemistry but the principles are universal, particularly in the Sciences. 

Many fail to recognise the function of a PhD thesis and too often seem to believe that its value can be assessed by counting the number of pages. To believe so is a massive error and foundation for failure.

The thesis is both a record of the experiments carried out by the candidate and a window into their mind. PhD examiners are more interested in the candidate’s mind than the weight of paper bound between the covers. If a thesis is shoddily constructed with crude diagrams, poor formatting,  inaccurate references etc that is telling the examiner that the candidate does not care and that their science is likely to be just as careless and cannot therefore be trusted. Most people can write accurate descriptions of what they did but the examiner assumes that to be the case and is looking to see if the candidate understood what they were doing and why. They then want to see that the candidate knew what other people had done (published), how the candidate’s work related to the published material, could explain the underlying science and could see how Man’s understanding of the science had been taken forward by the candidate’s work. This means a critical appraisal of what is reported in the thesis related to a critical understanding of past work.
The PhD is awarded for the candidate’s ability to perform, when writing and in an oral examination, as a professional scientist. It is not awarded to the thesis.

Please read the following very carefully.

 

Look very closely at a number of related theses from Chemistry but do not believe that any one of them is correct for your work. The most common areas of difficulty that arise in the examining are:

 

· Failure to explain the objectives of the research project fully enough,

· failure to introduce a chapter or section, explaining why specific choices were made,

· poor subdivision - there is a long established thesis structure - intro, experimental, results & discussion, conclusions that should only be deviated from with very good reason; mixing the experimental description with results is not normally a good idea,

· a very common criticism that the candidate has not adequately discussed and explained their results and then drawn well argued conclusions,

· failure to relate their results to previously published scientific conclusions,

· failure to explain the significance of their results and to build a new view of scientific knowledge, incorporating what has been found out by the candidate.

· inconsistent formatting of references.

1.1 Objectives of Thesis Writing

1. To record, in a concise and clear manner, the results of your research.

2. To demonstrate that you understand what you did, why you did it and that you are capable of explaining and interpreting the significance of your results both in the research area and in a wider context. It is the depth of understanding demonstrated in the introduction and discussion sections, not the absolute volume of results, which largely demonstrate that a candidate has reached the appropriate level of understanding for the award of a particular degree.

3. To give an up-to-date critical review of the subject area to demonstrate that you are aware of previous work, its significance and limitations. At PhD level you must strive to be aware of all previous work in your area and must certainly be aware of all the important papers. This means that you must ensure that your knowledge, and the references that you are using, are up-to-date.

4. To demonstrate your skill in writing reports!

5. To explain what you did and why you did it to other chemists (especially your examiners), who are not necessarily expert in the field. These readers will not normally need the very basics explained, but they may well not be experts on your specific topic. 

MOST IMPORTANTLY: you must sell the work. You are trying to persuade your examiners that you have carried out some very interesting new work, that you have been stimulated by what you have been doing and that you are aware of what you have achieved. You want them to recognise your achievements; do not hide your light under a bushel. Emphasise breakthroughs at (within reason) every opportunity. With PhD theses the examiners have as a criterion “that the work should be of publishable quality” – i.e. original and up-to-date science, well understood and interpreted. At that level, prior publication of your work is therefore always a good starting point; as in doing so you will have already have succeeded in this test.

2. The Psychology of Thesis Writing

Thesis writing is often one of the first times that you will have to undertake the writing of a large document. It will probably not however be your last. The first obstacle to overcome is the size of the task. The best analogy I can draw is with the job of an architect setting out to design a new ten storey building. If the first thing that the architect does is to try to order all the electrical sockets he would have no idea where to start. To overcome the magnitude of the problem he first decides that there will be ten floors and that each of the floors will have 12 identical rooms. He can then design one room (containing 6 electrical sockets) and then replicate it 12 times to design one floor and then 10 replicates of the floor makes the building. In all, he would need to order 720 sockets!

In the case of thesis writing, your perception of the difficulty of writing the thesis will result from how big a view you take of the thesis. Like the design of that building, the thesis needs to be divided into chunks, the chapters. Each of the chapters is then sub-divided into sections and sub-sections. Having got this far you should now be able to draw up a thesis outline (the Table of Contents of a thesis is typical of an outline).

Once you have the thesis outline, focus on just one section of a chapter at a time. A useful trick is to type the section and sub-section headings into your word processor and then to start filling each sub-section with little sentences, comments, references that you consider appropriate. Once the subsection has started to fill up you should read through it and decide what you want to say, organising the material in such a way that it flows, making linked points rather than reading as a list. Watch the thesis grow. 

The use of a reference database system is highly recommended but cards can still be used if you are more comfortable with these. Such database systems are best adopted early in your research so that most of your references are available by the time you start writing and so that you have experience in their use. Two such systems are commonly available: Endnote and File Manager. References and abstracts can often be directly downloaded into them from your web-based database systems (such as MIMAS) producing essentially a card index that allows you to search your own database on your PC and incorporate references into your  thesis when it is written in Word. The system then automatically updates the thesis reference list when you make changes and can reformat your references into any formatting convention you request.

The time taken to write a thesis varies significantly depending on your fluency with the English language and your perseverance. It is wise to set yourself a time schedule so that you know how you are getting on. The Discussion and Conclusions sections are the most difficult bits to do well. They normally have to be left to the end of the writing period in order for you to have maximised your awareness of pertinent literature and improved your writing skills. You will probably be tired of writing when you come to this most difficult part, so try to get some of it drafted out before the final weeks of writing. 

It is very unwise to predict when you will finish writing and then book a holiday close to that time. If the writing overruns you will panic the most crucial bit of the thesis, submit prematurely and jeopardise your chances of success. 

3. Structure

The basic structure of a thesis is:

Title Page (stipulated in degree regulations)

Abstract

Dedication (optional)

Acknowledgements (optional)

Contents

Introduction

Objectives

Experimental Methods

Results

Discussion

Conclusions

References

Appendices

This format can be modified in a number of ways; there is no one single correct structure, but there are many ways to confuse the reader. These titles are not to be confused with the chapter headings, the Introduction may, for example, consist of two or three chapters eg :

.

.


INTRODUCTION

Chapter 1 The first topic

Chapter 2 The second topic


EXPERIMENTAL

.

.

A common variation for a thesis covering two subjects, 1 and 2 is:

Chapter 1 General Introduction


{includes general information on subjects 1 & 2, maybe compares them, but does not go into great detail}

Chapter 2 Subject 1 


Introduction {the in depth detail required to introduce your work in this chapter}          
Experimental Methods

          
Results & Discussion

Chapter 3 Subject 2 


Introduction

          
Experimental Methods

          
Results & Discussion

Chapter 4 General Discussion & Conclusions 
{Pulls together the whole thesis. This is the main discussion, not just a curt couple of sentences}

One of the most important aspects of the organisation is that, with the exception of the Abstract, you should never refer to specific material to be described in a later chapter.

3.1 Abstract

This is the section that sells the thesis. Do it badly and no-one will read further. It is also the only part of the thesis that is accessed by abstracting databases.

The Abstract is a factual summary of what you have achieved in the study. It must not say what you would have liked to have done (the Objectives) or report other peoples’ work (the Introduction). The Abstract must therefore never contain references. It should be written in a very concise form (less than 1 page, but often single-spaced) and include all achievements (including numbers where appropriate). It should not be a 'wishy-washy' global overview of the structure of the thesis, but full of facts. This is definitely not the place to be verbose.  Have a look at the abstracts of a number of scientific papers before writing yours; note the crisp, punchy style.

3.2 Dedication and/or Acknowledgements

These are your personal messages and, within reason, you are free to say whatever you wish in these sections.

3.3 Contents Pages and numbering

Every thesis must have contents pages to indicate its overall structure and to assist the reader in finding particular sections. The way this page is structured should clearly indicate the divisions of the thesis and the hierarchy of the sections. All pages and sections must be numbered, starting from the beginning and the appropriate page numbers must be given in the Contents pages. Page and section numbering, together with the construction of the Contents pages, can be automatically generated by good word processors.

When designing the style of your thesis consider the psychological impact of the chosen fonts. A typical chapter might have the following structure:

1. Heading 1

1.1 Heading 2

1.1.1. Heading 3

1.1.2 Heading 3
1.2 Heading 2

1.2.1 Heading 3

1.2.2 Heading 3
1.3 Heading 2
Heading 1, the Chapter title, is a level 1 heading and needs impact to convey its importance. This is often achieved by choice of font design and using larger characters in bold. Lower level headings become increasingly less important and use smaller fonts that are not bolded. It is not normally a good idea to assign section numbers past level 4 (ie 1.1.1.1).

3.4 Introduction

This is a review of previous work and can be as large as is warranted by the qualification. As a guide, it may well be 25% of the thesis and contain over 100 references. A PhD thesis for example should attempt to critically review all significant work in the area and to put the work in context. It must be very up-to-date. This level of knowledge would obviously not be a realistic expectation of a 3rd year undergraduate project. At all levels, however, the examiner is looking for evidence that you have spent time in the Library researching the subject and that you have understood what you have read. You should not just rely on papers provided by your supervisor. If you find some important papers, your supervisor would probably be very interested in seeing them.

The object of this section is to brief the reader to such a level that they are able to understand your novel research and identify why your work has made a significant contribution to the subject area. It also shows that you are aware of others working in the field and the significance of their work. It is not normally the place for material to be found in very basic undergraduate textbooks; knowledge of such material is assumed. Any fact extracted from a paper or book should be referenced by number or by a conventional system that refers to the reference list at the end of the report. Remember that plagiarism is a terminal offence (see later for a fuller explanation); in recent years several people have been stripped of degrees for this reason. Some examiners have an excellent ability to recognise important sentences in papers and reviews, especially if they wrote the sentence in the first place!

It is particularly important that this section is well structured and shows a depth of understanding. It should be critical and never a series of similar sentences, each of which lists a couple of facts plucked from the abstract of a paper. Quoting the detection limit of every method is the fastest way to send the reader to sleep and demonstrates a very limited breadth of understanding and a blinkered view of the subject. There are plenty of other things to say! If this 'listing' starts to happen, then maybe a table would be better. 

Your use of paragraphs can be very indicative of the planning which has been used in the writing. Use the text to develop structured and developed arguments. Each paragraph should normally deal with one argument and each sentence within it will be linked to another. In each paragraph you should make an argued point, not just record facts. This should be a critical review, not just a catalogue of past papers. It is rare that a paragraph is less than a few sentences long. If you find your writing consists of a number of single sentence paragraphs then there is something very wrong; this is normally a sign that you are not developing your arguments, but just listing facts. 

3.5  Citing references

There are several traps that you can fall into here. There are no absolutely firm rules, but the following will hopefully provide some sort of basis:

The reason for giving a reference is to provide the reader with the necessary information to permit them to find out more information and to give the author due reward for a discovery. You must therefore strive to cite the original paper and not just a review that mentions it. This is not to say that reviews should never be mentioned in a thesis, but they should be included due their value as a review of a subject area, not normally because they are a primary source of previously unreported information. The review becomes a primary source however if, for example, it takes a lot of data from other sources and from it calculates a global mean.  

In general, information obtained from a website must be considered to be low grade information and should not be referred to in a thesis. Websites are however invaluable routes into the literature. There are a number of reasons that web sources are often unreliable. Websites can be created by anyone, whether they are qualified in a subject or not. The web is not the place where a researcher would normally choose to reveal new results for the first time. Whereas papers in good scientific journals are refereed (sent to 2 or 3 experts in the field for criticism prior to publication) there is no such system controlling the internet and a lot of very poor science can be found on the web. If you wish to use information from such sources ensure that at the very least the author comes from a distinguished organisation and is known to be an expert in the field. Web sources should be only a very small proportion of cited references in a thesis.

Broad observations such as 'microprocessors use silicon in their manufacture' should not be referenced.

If you cite a reference your examiner will expect you to have read the reference, and may ask you about it.

There are two common ways of citing references in the text: numerically and alphabetically. In the first of these a number is assigned to the reference (starting from 1 at the beginning of the report). This number is then included in the text either in brackets (1) or as a superscript 1. The alphabetical system lists the papers alphabetically in the reference list and the paper is cited by name (Bloggs & Smith, 1987; Jones et al., 1984). This system lengthens the thesis very significantly.

1.
Stick to the same convention for abbreviations throughout the thesis (eg Chem. Abs. or World List).

2.
"et al." must never be used in the reference list. This, and all other Latin (such as via and species names), must be put in italics or underlined. 

3.
Books, for example, must always be referred to by Name, Author, Edition, Date, Publisher and Place. Do not change around the order of these items within a thesis or jump, for example, from putting the year in brackets to putting it between commas. 

4.
If you quote first and last page numbers, or include the title of the paper in one reference, you have to do it for the rest; this stretches the completeness of your indexing system.

5.
Stick to a strict numerical or alphabetical sequence. If numerical, commence with number 1 at the start of the thesis and never deviate from a strict numerical order through the thesis.

This is often the first part of the thesis that is read by the examiner, it is normally a good indicator of the care taken in the rest of the work. References must be complete and use an extremely consistent format. Do not expect to get away with pretending that you have read a paper that is written in Chinese; unless of course, you know the language!

With the advent of software referencing systems such as Endnote or Filemanager anyone attempting to write a major thesis without using them would be a masochist!

3.6 Objectives

A statement should be made of the project objectives, and how they relate to the state of current understanding of the subject. The objectives may well have changed as the project progressed; your latest objectives are probably the ones you will include. This will normally be from 10 lines to a page long, depending on the magnitude of the thesis, and will brief the reader as to why, given the state of knowledge described in the Introduction, the work was necessary and what you therefore set out to do.

3.7 Experimental Methods

This section should include all details necessary for someone to duplicate your work. This includes the model of the instrument used, quality of reagents (and preferably supplier so that others can easily source the material) etc. Do not however go to the extreme of including example calculations of how much to weigh out. Very standard methods, on which you carried out no development work, can be referred to a standard text or put into an Appendix

3.8 Results

Include all results that may be of use to somebody else, even if the experiment has, to your mind, produced an unexpected result for no identifiable reason - it might stop someone else having to repeat the work or someone else may understand it, even if you do not. If you mucked up the experiment then there is possibly a good case for ignoring its existence! Make good use of graphs XE "graphs"  and tables XE "tables" . Do not represent data in both forms within the main body of the thesis - if you draw a graph for the results section it may be a good idea to dump the raw numbers into the Appendix, so that others can reprocess your data as new theories develop. Do not include every straight line calibration graph from a routine method unless there is some specific point to be made. A single example may be appropriate, but generally no more. Do not forget error bars. 
Discuss how to present your graphs with your supervisor at an early stage; you do not want to spend hours producing 50 identical diagrams just to find out later that 10 graphs with 5 lines on each was necessary to illustrate the important trends and to permit direct comparisons to be made.

Never include other people's results in a way that they could be construed as being your own. This is a failable offence. There is nothing wrong with reporting joint research in your thesis, but you must specifically state who did what.

3.9 Discussion & Conclusions

The importance of this chapter cannot be over emphasised - its role is to demonstrate how the World has been changed as a result of your research. It therefore has to:

· bring together all your results and draw conclusions from them,

· critically talk about them in the context of other peoples work

· highlight how your results have changed our understanding

· review our understanding of the subject area now that your results are available

· develop new theories. 

This section is where you earn the qualification or demonstrate your weaknesses. Current theories should be advanced in the light of your results. 

3.10 Suggestions for further work

Having finished the work you will hopefully have identified all sorts of exciting new investigations that you would have liked to have carried out, had you had the time and facilities available. This is the place to show you originality and inventiveness.

4. Size

Theses vary significantly in length depending upon the nature of the work and requirements of the subject area.  One of the most effective ways to get on the wrong side of your examiners is to submit an unnecessarily long report.  These are almost invariably the result of poor writing style. Keep the writing style punchy, with each sentence making a positive contribution to the report. Do not waffle on thinking that a lot of words make up for a lack of knowledge or understanding; all it does is annoy the examiner and 'put your head in the noose'. 

As a guide only, the following ranges represent the extremes of thesis length XE "length" :

Degree


Minimum

Average

Maximum

MPhil/PhD transfer
  
  20

  
  35


  50

PhD


  
  80


120-200

 250

MPhil



  60


 100


 150

BSc (3rd year projects) 
  15


  30


  40

Note however that these limits have to be flexible to account for the number of diagrams, the more figures the larger the thesis will generally have to be. Note that there may be local regulations governing the maximum size of your thesis.

5. Presentation

The standard of presentation required is largely a reflection of the level of the degree to be awarded.  PhD and MPhil theses, once examined, are released as public documents and must therefore be produced to the highest possible standards.  Such theses almost invariably have to be corrected before the degree can be awarded and the University may require that PhDs are initially soft-bound when initially submitted and are only hard bound once corrections have been made following the oral examination.  BSc, MChem and MPhil/PhD transfer theses are closer in nature to being internal reports (NB external examiners quite often use such reports to help them in deciding degree classifications for BSc and MChem students) and whilst there will be rules set regarding the presentation of the thesis, these may be less rigorous than those applied to PhD theses. 

6. Your English

Formal writing differs in some respects from everyday usage.  The following hints may assist you in putting together a well written text:

1.
Never write sentences of the form: "gas chromatography is a widely used technique (Ref 1-2435)".

2.
Never ever use "I" or "we".

3.
Keep to one tense in a particular section and ensure that the tense used is correct for the timing that is to be implied.

4.
Try to link the subject matter of sentences to prevent the arguments becoming disjointed and to ensure a logical progression of ideas. Only change paragraph when you are going to change subject.

5.
Do not use the same word (with the obvious exceptions of words such as 'and', 'the' and scientific terms etc) twice within ca 5 lines of text.

6.
There are certain sentence constructions that are very ugly and disturb the reader. Examples of such are:


a. the format "Bloggs et al. (NB underlining) have shown that the Earth is round".  It is normally better (and more concise) to say "the Earth is round (Bloggs...)".


b. sentences of the form: "Results show that...." and "Table 3 demonstrates that..."

7. 
Find out the difference between its and it's, Freds and Fred's etc

In order to check your style, try the following:

1.
Read the text out loud, paying particular attention to the punctuation.  If you find yourself gasping for breath, or putting in pauses where there are no punctuation marks in the text, then something is wrong.

2.
Take some of your longer sentences.  Erase all the words except the nouns.  Reconstruct the sentence using the remaining nouns and the minimum number of additional verbs, adjectives, etc. Note what percentage of the words remain - you will probably have now discovered how verbose you have been and will know how to alter the rest of the text.

7. Graphs and Figures

All figures should have a clear purpose in forwarding the story in your report and should be placed in the text close to where they are first mentioned (as in a book), not at the end. Good quality figures are usually the clearest way to showing your results to the reader.  Your figures should be of Journal standard and you should look at the figures in a number of journals to see how they are produced.  There are now a number of software packages for data handling and presentation available and these should be used.

1. Three major problems occur with graphs and diagrams in theses. Making them too spindly, too cluttered or unrelated to the text. The inexperienced will always tend to use a narrow line width and will put too much onto the diagram. Line width has a very important bearing on the appearance of a diagram and can be used very effectively to convey emphasis and a feeling of solidity. It is almost as if weak lines imply weak science and a hope that if the diagram does not stand out, the reader will not notice it. The next step in the production of a poor diagram is often to reduce it down using a photocopier; this makes the lines even thinner. Before drawing your diagrams look at the diagrams in books and decide what makes them effective; be careful however to take into account the difference in scale between the book and thesis diagrams.

2. Figures are numbered in sequence and must always be referred to in the text by the Figure number eg. “ Figure 2”. For most diagrams embed them into the body of the text. When including images, eg. scanning electron micrographs, ensure that they are inputted into your document in a way that does not increase the size of document unreasonably; for example, in WORD it is frequently better to use the “paste special” option.

3. Formulae and equations are most effectively placed in the main body of the text and do not necessarily require figure numbers if done in this way (some research groups and publishers require numbering however, check).

4. All axes must be labelled clearly using quantity calculus, eg.





concentration/mM  or   c/mol dm-3




current density/mA cm-2 or j/A m-2

Alternative units have been deliberately used in theses examples.   When labelling the scales of graphs put enough numbers on to define the scale whilst resisting the temptation to label every 'tick mark'.  Just because a computer package writes something on a graph does not mean that it looks good!  Indeed, do not accept software presentation without question, For example, 10-6 is preferable to 10E-6.  Be consistent, both within and between diagrams, with the 'typeface' that you use for labelling and the general design features that you employ. Be consistent, both within and between diagrams, with the 'typeface' that you use for labelling. Remove any additional information that is on the diagram that you would not have chosen to be there if you were drawing the diagram for yourself - a good example is a manufacturer's logo.

5. All figures must have a full legend that is sufficiently informative for the figure to be fully understood without reference to the text. Thus, the experiment must be defined completely including solutions used etc. If it is taken from someone else's work remember to say where it came from in the legend. Do not start figure legends with words such as: `showing....' or `illustrating'. The positioning of legends can totally change the appearance of the diagram. Normally it is best to put the legend at the bottom of the diagram as there it is unlikely to get muddled with the titles at the top of the table columns. Be consistent with the positioning and format.
6. Try not to make your examiner rotate the thesis around by 90 degrees too often.
7. Some plotter labelling is too thin for advanced theses. Do not use too small letters for labelling or put too much labelling on a diagram. Each axis of a graph only requires 3 numbers to define a linear scale. That the computer put 20 numbers on the axis is no excuse, it is not the computer's thesis.
8. Use colour with care. If you use colour, all copies of your report must be printed in colour. In figures with several curves, it is often better to label the curves a,b,c or use dashed, dotted lines etc, in either case with an explanation in the legend. 
9. Make sure that points which make up a graph are very clearly defined and not hidden by the curve. Either use crosses or dots in a circle; never dots alone. Make sure that data points on the graph are clearly visible and not hidden by the curve. Do not forget to put error bars on graphs.
10. Use curve fitting routines with great care. Only accept their results if you agree with them and would have produced the same curve yourself if asked to sketch on your perceived trend.
11. There is an enormous difference in quality between the vector graphic software packages (such as CorelDraw, FigP and SigmaPlot) and bitmap packages (CorelPaint, Neopaint, Paintshop Pro etc). For high quality graph production use the former. If you use a bitmap package the only way you will get diagrams of sufficiently high quality for a PhD thesis will be by using very high resolution which will make the graphics file very big. With Windows based wordprocessors such as Word you can paste from eg CorelDraw to your text document. 
Drawing graphs is only a sideline for a word-processor (Word, Wordperfect etc) spreadsheet package (Excel etc) or a presentation package (such as Powerpoint, Freelance etc). Do not expect them to produce perfect complex graphs, for sophisticated graphs you will need a package such as Sigmaplot that specialises in producing high quality and complex scientific graphs.


Diagrams (as distinct from graphs) are best produced using a vector graphics program such as CorelDraw , but some of the facilities available in presentation packages such as Powerpoint may be useful. Wordprocessor packages are rarely good for drawing diagrams.


If you wish to convert a bitmap diagram (such as a PCX, TIFF, CGM file) to a CorelDraw vector graphics CDR file use CorelTrace. To convert from one bitmap format to another import it into a bitmap programme such as Corel Paint and then export it in another format.

8. Chemical Structures

All chemical structures and chemical equations should be drawn correctly with a software package (eg ChemDraw or ISIS). It is helpful to the reader to be shown the structure of all large organic molecules or inorganic complexes.
9. Equations

Mathematical equations should be composed with appropriate software and all symbols should be defined.
10. Tables

Tables are a very useful way to bring together a collection of information. In many aspects they must be treated in the same way as diagrams. Keep them close to where they are first referred to (preferably embedded in the text) and ensure that they have a clear table number and legend describing the contents of the table. Make sure that the physical appearance of the tables is consistent throughout the report.

11. Symbols

 
A convention should be followed and you must be totally consistent. All symbols used in the text, figures, equations etc must be defined when they are first used. If many symbols are used, a separate list of symbols at the front of the thesis can be helpful.

12. Units

As far as possible SI units must be used.  For example, a unit of current density is A m-2 (amperes per meter squared); note that the space is important. 

Some units are no longer universally acceptable.  In some people's eyes Molar, M or mole l-1 should not be used (the journal Analytical Chemistry uses M). Mol dm-3 is probably the best option but even this is probably not strict S.I.. You will probably get away with mole l-1 or mol L-1 with most examiners and some may not even worry about M. Knowing what they think before the examination is your problem and you can not ask them, so stick to SI units if you can. 

Most importantly, be totally consistent with the units throughout the thesis; it is not easy to make sense of a comparison such as 'Bloggs reported that the absorption maximum was at 256 nm whilst Smith reported a value of 3270 cm-1'.

13. Proofreading

You must have your work proofread, probably several times, as you are unlikely to be able to find all the spelling/grammar mistakes yourself. When choosing proofreaders choose people who are willing to risk upsetting you greatly by being extremely critical. Do not however blame them when they have to tell you things that you would prefer not to hear! Proofreading is much more than just checking the English, try to get someone who is skilled in both checking your style and your science.

If your proofreader makes few alterations it means one of two things. Either both your style and science are very good or you have a very poor proof reader who needs to be replaced - they are not doing their job!

1
Beware - it is generally unfair to expect anyone to have to do more than two proof readings, it takes a very long time to do well! Do not expect to retain your proofreaders' support if they are given unreadable or badly written material. 

Do not present large chunks of thesis to your proof reader, especially in the early stages. At the same time do not give the reader bits that are too small to put in context - a chapter at a time is often a good compromise. A copy of the Table of Contents for the whole thesis should accompany all chapters for proof reading - this is essential to permit the proof reader to identify where the chapter fits into the whole. 

You must be in a position to be able to respond to the comments that readers make. Your proof reader will be expecting you to learn and will not want to have to point out every single occurrence of an error. If, for example, your proof reader points out that you are flipping from one set of units to another in Chapter 3, look at the other chapters to find out whether you have the same problem there.

Only give your proof readers material that you believe to be finished. It is unfair on proofreaders to expect them to keep reading unreadable material. Proof readers should refuse to continue the proof reading if they find themselves rewriting the whole text as in some cases they are being used to write the thesis and it is not theirs to write.

2
Always include, at the very least draft versions of the diagrams - your proof reader must be able to relate the graphical information to what you have written in the text. If a graph is missing factual checking will not be possible and severe errors may get past the proof reader. If the diagrams and tables are absent the proof reader should not accept the job.

A dangerous aspect of the piecemeal proof reading of the thesis, with chapters being read out of sequence, is that the proof reader may never get a complete overview of the thesis as a whole. There is little that the proof reader can do about this; writer beware.

The role of the supervisor

It is a general policy that a supervisor will not proofread undergraduate or MChem degree theses before submission. They will however be very willing to give general advice and will discuss any presentation options or scientific queries that you might have while you are writing the thesis.

Most supervisors would normally wish to proofread their postgraduate student's thesis. Please remember however that this is normally only done as a personal favour as you are writing YOUR thesis as part of an examination process and strictly all University supervision has formally been completed once you go onto Nominal Registration. All supervisors normally however wish to help their students as much as they can and use this stage to ensure that the thesis is scientifically correct, is of a high standard and that all the necessary work has been carried out. You are an ambassador for the research group’s reputation. 

Your Supervisor must never be the first proof reader to see your work - you should believe it to be perfect before presenting it to your supervisor for what should be a final proofreading. 

This is necessary to allow the supervisor to concentrate on the scientific content without being continuously distracted by having to correct poor English. It is unlikely that your supervisor will recommend that you submit your thesis until they have been able to read a copy of the thesis without making significant corrections and they have seen the graphs and tables etc in final form. Only such a reading will allow them to see scientific inaccuracies or ambiguities. Bad science is often hidden by bad English and unreadable writing! If he/she has never seen the references or figures, how can they be commented on and how can the proof reader be expected to know what you are saying about them in the text is correct? It is very unwise to get the thesis bound until given the go-ahead. The academic development of some candidates is such that major advances are made during the writing process. A final decision on whether they should submit for an MPhil or PhD can often only be made when the thesis is nearly finished. Expect to do several rewrites and do not be surprised if a problem is not found until the text has been proof read several times. This stage is often frustrating as it comes at the time when you just want to submit and move on to other things. Resist the temptation to rush in the final stages and beware of the danger of booking a long holiday based upon a belief that you will have submitted by a particular date. You will normally need longer than you think.

Who can do the initial proofreading?

Firstly, your supervisor should rarely be the first proof reader; you must believe that the text is already good enough to submit and someone else, with good English language skills and a willingness to be highly critical, must have gone through the work before your supervisor. Experience has shown that it is impossible to identify the scientific problems if the work needs a lot of language corrections. It is important that your supervisor can focus on the science and not get bogged down by the language.

 

The next bit is to let your proof reader see the context of the part that you are asking them to read. The best way to achieve this is to give the reader an up-to-date copy of the Contents pages of the whole thesis (as found in finished theses, with subsections to give an overview of content) with every section you submit for comment.

 

Unless it is absolutely necessary or requested by your proof reader, provide them with paper copies that they can write on; these should be at least 1.5 line spacing so that there is room for comments. If you send them electronic versions they will probably be forced to sit at their printer waiting for your work to be printed out.
BSc and MChem: get help from your friends

Exchange students: your colleagues and supervisor will normally advise with the language (on request).

M Phil + PhD: friends who are willing to be very critical and who are preferably scientifically experienced, and only when the structure is agreed and the language is nearly perfect, your supervisor.  

NB It is very inconsiderate to submit nothing for proof reading for six months and then suddenly come up with a number of chapters immediately before you require an extension. 

It is reasonable to expect your material to be returned from the proofreader at approximately the rate you provide it  - you only have one thesis, the proof reader may have many and a main job to do as well. There is a limit to how much one person is capable of proofreading in a week, they will probably be doing it in his/her own time and you may well not be the only one fighting for that 'free' time. Academics are generally very busy over the whole of September and October and in the build up to, and after examination times; do not expect much proof reading to be carried out then. If your proof reader has other major tasks on, they may be out of action as far proofreading is concerned for many weeks. What is important to you may be very minor to your proof reader.

Please remember that this is your thesis and your proof reader is just giving some advice, not rewriting it. A PhD oral examination is described as the “defence of the thesis”, expressing the fact that the viva gives an opportunity for the candidate to answer criticisms of their thesis content and structure. By that stage the thesis has nothing to do with the supervisor, whose job should have been essentially finished.

 

Let's get some of the obvious bits that you should already know out of the way so that I do not have to keep commenting on them:

14. Typing

If you decide to use a word-processor yourself and not to employ a professional word-processor operator, a few words of warning:

1.
You have probably never been taught to type and it will take you much longer to prepare your report this way. For some people it has doubled the time taken to produce their thesis. Think carefully as to whether you should employ a professional typist.

2.
Unless you own the word-processor, you cannot guarantee having unhindered access to the machine - you may move away, the machine may be required for some other purpose or the University may change its machines.

3.
Transfer of disks between superficially identical machines is occasionally a problem.

4.
Make frequent 'backups' of your text on separate discs. Several students have had to retype the whole thesis when their disc has been spoilt or a power failure has occurred. The best approach is keep 2 backup floppies or CDs stored in different places and to alternate their use. You can easily type some of your thesis into a word processor producing a corrupt file and then save the corrupt file onto both the master and backup discs – result, 2 copies of an unreadable thesis! If you keep a single backup disc in the PC, or next to it, what happens when you have a fire or the PC is stolen? Email the file to yourself as a backup if you do not have a backup disc available.

For all degrees, certain presentational aspects are officially required. Ensure that you have a copy of these; they override anything said here.
Text should normally be 1.5 line spaced (see thesis regulations) and ample left-hand margins should be left on both text and diagrams for binding. Pages should be numbered, starting from the beginning of the thesis. Do not page number each chapter individually.

Typing will without doubt produce its own errors, do not forget to recheck after typing. 

REMEMBER THAT IT IS YOUR THESIS - you cannot blame anyone else for errors of scientific content or presentation.

15. Binding

The binding requirements for Masters & Doctorate theses are very strictly defined by Regulations and a copy of these should be obtained before starting to write. 

Students for MPhil & PhD may have to submit soft-bound versions of their thesis. After the examination and corrections have been made, the thesis is then rebound with hard covers. This procedure makes the process of doing the corrections easier (occasionally whole chapters must be rewritten) and binding in soft covers is normally faster than the hard-binding process. Note, however, the formal requirement for a statement to the effect that the thesis is not in its final form (see letter from Science Faculty for exact wording and to check that the regulations still permit the submission of soft bound theses). 

Third year project reports do not require hard binding but they must be put into the cardboard covers provided and held together with a plastic binding clamp or coil binding. See the project co-ordinator for specific details of submission procedures.

16. The Oral Examination

The object of this 'experience' is to provide the opportunity for you to discuss your work with someone who has not been intimately involved with it, but who has read your report. One of the reasons vivas are held is to ensure that you did the work, understood what you were doing and why, and made a positive contribution to the science. Robots are not as yet awarded degrees. In the past some people have also paid others to write their reports.

Whilst the viva is not meant to be intimidating, it is recognised that candidates are apprehensive and every effort is therefore made to calm the nerves. The best vivas appear to end up being 'chats'. If you do not know the answer to a question, say so. If you do not understand the question ask for clarification. Two particularly effective ways of increasing the formality and vigour of the viva are to waffle on, opening your science to criticism, or to argue strongly with the examiner. The viva is normally not the place to dispute the external examiner's pet theory.

Most people wonder what goes on, examiners vary but in general the subjects likely to be raised involve:

· Your general knowledge of chemistry as a whole (PhD candidates are to be awarded the degree of PhD in Chemistry, not their specialist topic). Most general questions are prompted by some minor comment, or use of a word in the thesis.

· The aspects of the presentation and content of the report that the examiners consider to be good and bad.

· Scientific aspects of the work on which the examiner requires clarification. He may in addition wish to check that you have read the papers that you have cited by asking you about their content.

· The wider context of the work.

Expect the question: “Briefly summarise the main scientific advances that you are reporting in the thesis. Why are they important?”

Interesting little questions that examiners have been known to ask:

"What is the most interesting paper in your subject area that has been published in the last 6 months?"

"What is the most interesting paper that you have read recently that has nothing to do with your research area?"

"Tell me something about the last departmental seminar you went to"

"Show me the safety information that you have included in your laboratory book for this experiment"

If you would like some idea of what is likely to be asked, just reverse the roles and identify the aspects of your report that you think are contentious, weak, tatty, or use big words that you do not really understand. Remember, if you used the word, then you obviously know what it means, even if it some rather obscure biological term or tropical disease! The examiner may wish to broaden his education and ask you.

17. The deadly sins

In the thesis
1. Plagiarism (potential failure)

2. Passing off work as your own which has been carried out by others (failure).

3. Boredom and verbosity (produces an angry examiner looking for excitement in the viva)

In the viva
4. Not recognising the formality of the occasion (unamused examiners). PhD vivas in particular are times for dressing up (not for a fancy dress party!).

5. Arguing too strongly. Especially when disputing the external examiner's pet theory (leads to a stimulating conflict from which there can only be one winner).

6. Saying too much, especially if in response to a different question or with little knowledge (one of the worst places to put your foot in it)

7. Saying too little (candidate apparently knows even less) 
18. Plagiarism

Put simply, plagiarism occurs when you present work that has been carried out by others in such a way that it might appear to be your own work.  In its most common form this involves copying sections of books or websites into your thesis. It is essentially academic fraud and is treated very severely by the University. Quote other peoples’ writings etc by all means, but say whose work it is by citing the reference and if it is a direct quote because the original wording has special significance, use quotation marks. 

Beware, examiners are particularly good at identifying even quite short bits of plagiarised text as each writer has their own style and when the style changes it stands out like a sore thumb. Some examiners now use specialised software to detect plagiarism.

Typical Plagiarism Regulations:

a) Students suspected of having committed an act of plagiarism will incur a penalty which, in the severest cases, may result in the reduction of class of degree award, deprivation of a University qualification or termination of course.
b) Plagiarism is “the copying or paraphrasing, without acknowledgement, from public or private (i.e. unpublished) material which is the intellectual property of another person or organisation”.  

c) Plagiarism may be of written or non-written form, covering for example:

essays, dissertations, theses, reports, laboratory books, projects, tutorial work, diaries, journals, articles, computer programmes, mathematical/computer models/algorithms, computer software of all forms (including programs, macros, spreadsheets, web pages, databases), mathematical derivations and calculations, group work, diagrams, charts, graphs, tables, drawings, digital images, computer aided design drawings, GIS files, photographs, maps, posters, seminar presentations.

Note that web based material is present in this list and plagiarism from such sources is especially easy to identify by specialised software.
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