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				Preface to the Third Edition

				When I began to help to write the second edition with David, my own thesis was still under examination. I had used the first edition of his book, and—perhaps with a bit of bravado—asked David if he would like some assistance when he produced a second edition. He agreed to collaborate. At that time, many of my insights into writing a thesis were based on fresh, personal experience. Sadly, since then, David has passed on. I myself have been lucky enough to gain a full-time academic position and have now supervised several students. More than ever, I can see how important it is to manage the writing process throughout a research project.

				I am fortunate to be working with Justin. Not only is he an accomplished supervisor and researcher in his own area of computer science, but he is also the author of a book on writing that is a strong seller in the field. His skills and interests are complementary to mine. Justin works and supervises in science and engineering; I tend to work on qualitative studies in the social sciences. 

				We have made numerous changes to the second edition. As well as a thorough revision of the text, we have added several new sections that clarify the process of thesis writing. We have eliminated dated advice on word processing and use of computers, for example, and brought forward and updated material concerning written expression. We put greater emphasis on the challenges of thesis writing, the experience of being a research student, the thinking that underlies methods, results, and analysis, and the issues of working with supervisors. Much of the material in this edition is completely new or rewritten, and our book is longer. 

				Over the years, as I have taught thesis writing seminars, I have used examples of work from my own students to illustrate good writing; I have also used work from John McDonald to show the characteristics of both good and bad theses based on his analysis of examiners’ reports. I would like to thank my students, and John, for allowing us permission to use their work here. 

				For ease of reading, we decided to blend each of our perspectives and experiences—David’s, Justin’s and my own—into a single collective voice. I hope that you find our collaborative efforts help you to write a better thesis.

				Paul Gruba 

				Melbourne, February 2011

				

			

		

	
		
			
				

				Many years ago I was given a copy of Peter Medawar’s Advice to a Young Scientist. Though written from the perspective of a biologist, I felt it had lessons for me (in computer science) despite the gulf in research practice between our disciplines. It touched on themes that I felt were lacking in other books on doing research, in particular, what it felt like to be a scientist, how one might change and grow as a consequence of doing research, how one might become a researcher. It was not that the whole book was on these topics—such a book would probably be rather dull—but I was struck by the perspective that it offered, and how it made Medawar’s book different from any number of ‘here is a formula for your dissertation’ books that tried to reduce being a student to a mechanical process that somehow entirely sidestepped the core of the question of what doing research involves.

				Some years ago I was introduced to the second edition of Evans and Gruba’s How to Write a Better Thesis, and found in it some of those qualities that I had admired in Medawar. It became one of the three or four books I asked every student to read. In working with Paul to produce this new edition, I think we have found ways of strengthening its core messages and have built a text that complements and extends the many ‘dissertation’ books already on the shelves. Of course, in producing a book like this, it helps enormously to have as a basis a strong existing text, and thus I am grateful to David (who, sadly, I did not have an opportunity to meet) for having created How to Write a Better Thesis, and to Paul and David for the revision that produced the second edition.

				The framework of this book is the mechanics of thesis writing, but the aim throughout is to help students understand how to conceptualize and approach the problems of producing a thesis, as well as to walk through the details of what a thesis should (or shouldn’t) look like. Writing a book like this is something of a journey. It has furthered my understanding of how a student learns to become a researcher, and I have had to sharpen my thinking across a range of topics; it has been illuminating to capture some of the specific lessons learnt from the successes and failures of our students. I hope the book is also a journey for our readers.

				A note on style: as Paul has said, we’ve made no attempt to distinguish between our experiences, including those of David, and have written in the first person. Every example is based on our experience of individual research students, and some of them have been fictionalized to an extent, both to avoid embarrassing people and, in many cases, to make the research more accessible to a general reader. Perhaps confusingly, we’ve sometimes changed the fictions for the students who were discussed in the previous editions. (Think of it as artistic licence.) In cases where we have quoted from a student’s work as an illustration of good work, a full citation is given.

				This book rests on our experiences with supervision and advising of upwards of a hundred students, as well as the hundreds of students who have been in our research methods subjects over the past two decades; far too many to name and thank individually, but I am grateful to them for the insights they’ve brought me and for our experiences together. It is not always obvious to a student how much the supervisor is learning from them, so let this book stand in part as a testament to how mutual a process graduate study can be.

				Justin Zobel

				Melbourne, February 2011

				

				

			

		

	
		
			
				

				Introduction

				Thesis writing can be challenging for students and supervisors, but one of the many rewards for both parties is to receive positive examiners’ reports. I was there when Brian found out that his PhD thesis required just a few minor corrections. He was clearly relieved after years of hard work to discover he had passed with little fuss, but he shouldn’t have been too surprised. Brian had written a thesis that, from the start, was well-motivated and purposeful; it was well situated in the field and fluent in the current debates in the discipline; was based on sound principles for data collection; presented results that made it clear what he had achieved; and concluded with his own insightful contributions to the field and observations on how others could pursue further research in the area.

				From the start, Brian knew that he had a straightforward task: to convince the examiners that his work had merit, that his data collection and analysis was sound, and that his recommendations were based on firm evidence. In practice, of course, he encountered challenges and worked hard to convey his thinking. Few people have the gift of getting it all down with ease, or with polish. Most students need guidance and editing and criticism, and many struggle during their early attempts to construct and sustain a coherent academic argument. The purpose of this book is to help you to produce a thesis that passes examination.

				From the start, good students tend to be independent, confident, and are in the habit of thinking like a researcher. Some students have such skills at the beginning, but most have to learn them, and do so by working with their supervisors and other students. In this book, I provide examples of what successful students have done as they have made progress in their work. I point out, too, some of the mistakes that are possible if the task of writing a thesis is not approached in the right way. My examples are based on the students, like Brian, that I have worked with for several years each.

				Completion of a thesis, especially a PhD thesis, involves mastery of a range of technical accomplishments, from learning an appropriate writing style to managing references, and from developing techniques for writing quickly to being effective at self- criticism and at criticizing the work of others. There is also the basic issue of learning what a finished thesis should look like. This book is structured as a discussion of the components of a thesis, and of the sequence of tasks you need to complete to get the thesis finished. The emphasis is on what you need to learn in order to do these tasks well, rather than on technicalities; other resources, including excellent books and websites, can provide help with different aspects of producing a thesis.

				Using This Book

				Chapters 1 to 4 concern how to get started, and what decisions to make before you even begin. Chapters 5 to 11 show you how to tackle the various parts of a thesis and bring it to the point of submission. As a developing researcher, as well as writing a thesis you are probably presenting your research in journals and conferences, perhaps in collaboration with your colleagues or supervisor, a topic considered in Chapter 12; in this chapter I also consider some of the other challenges of being a PhD student.

				I have used versions of this book as a source for graduate seminars and workshops on thesis writing. Those who are well into their writing seem to get immediate benefit from it. However, if you are at an early stage, I suggest you first read Chapters 1 and 2 and—although this may seem surprising—Chapter 12. Some of it may not take on an edge of reality until you are well into your writing. As you will see, a key piece of advice (I would love to make it a command!) is that you start writing as early as possible, right at the beginning of your candidature. So you should also read Chapter 3, and get a sense of how best to make use of a word processor for authoring of a thesis, and of what the technicalities of thesis writing are. Make sure that you check the chapter summaries, which in some cases include discussion of useful kinds of online resources.

				A book of this kind must navigate the variations in terminology and spelling between institutions and countries. I’ve had to make choices that might seem contentious, but to me the important thing is to be consistent. For example, I’ve chosen program instead of programme ; degree instead of program (in another sense of the word); graduate rather than postgraduate   ; thesis rather than dissertation; British/Australian rather than American spelling (with the exception of the suffix ‘–ize’); supervisor rather than advisor ; and PhD rather than doctorate.

			

		

	
		
			
				

				Chapter 1

				What Is a Thesis?

				Simply defined, a thesis is an extended argument. To pass, a thesis must demonstrate logical, structured, and defensible reasoning based on credible and verifiable evidence presented in such a way that it makes an original contribution to knowledge, as judged by experts in the field. Among the many types of scholarly productions, theses are an oddity: each one is different, and there are no standard or generic constructions. Most of those who supervise theses have written just one, and, despite the effort they take to produce, the only people who carefully read a given thesis are the project supervisors, the examiners, and an otherwise rather select audience of specialized academics.

				From the start, it is good to have a solid idea of what a thesis is, and perhaps the best place to start a discussion of theses is with their purpose. What do examiners look for when they judge your work?

				Criteria for Examination 

				When universities send out a thesis for examination, they include their suggested guidelines for the examiners. I recommend that you get a copy of these guidelines from your own university (they are almost certainly available online) and look them over carefully. Make an effort, too, to understand the process of submission and examination.

				At my university, the University of Melbourne <unimelb.edu.au>, the guidelines begin by listing key attributes of a successful thesis (quoted from the university’s School of Graduate Research website, as of November 2010):

				Attributes of a Successful Thesis

				
						The thesis demonstrates authority in the candidate’s field and shows evidence of command of knowledge in relevant fields.

						It shows that the candidate has a thorough grasp of the appropriate methodological techniques and an awareness of their limitations.

						It makes a distinct contribution to knowledge.

						Its contribution to knowledge rests on originality of approach and/or interpretation of the findings and, in some cases, the discovery of new facts.

						It demonstrates an ability to communicate research findings effectively in the professional arena and in an international context.

						It is a careful, rigorous and sustained piece of work demonstrating that a research ‘apprenticeship’ is complete and the holder is admitted to the community of scholars in the discipline.

				

				At first glance these guidelines may appear to refer to the thesis, but they are really about the candidate. The first point makes this explicit: ‘The thesis demonstrates authority in the candidate’s field’. And consider the last point. The examiner has to consider whether the thesis ‘is a careful, rigorous and sustained piece of work’—but see how it goes on—‘demonstrating that a research “apprenticeship” is complete and the holder is admitted to the community of scholars in the discipline’. 

				At the start of introductory seminars in thesis writing, I ask students to explain the purpose of a thesis. Often they say something like, ‘To tell people in my area about my research’. No doubt your research is of interest, but your primary purpose in writing a thesis is to pass an examination. These examiners are not reading your work out of mere interest: from the above criteria, we see that examiners read your thesis to assess whether or not you have demonstrated your fitness to be admitted to a community of scholars. Because a written thesis is an examination paper, not simply a report of research findings, you need to understand what examiners are looking for when they read your work. In the case of doctoral theses, examiners are encouraged to consider eight questions (quoted from the same website):

				Guidelines for Examiners

				
						Does the candidate show sufficient familiarity with, and understanding and critical appraisal of, the relevant literature?

						Does the thesis provide a sufficiently comprehensive investigation of the topic?

						Are the methods and techniques adopted appropriate to the subject matter and are they properly justified and applied?

						Are the results suitably set out and accompanied by adequate exposition and interpretation?

						
Are conclusions and implications appropriately developed and clearly linked to the nature and content of the research framework and findings?

						Have the research questions in fact been tested?

						Is the literary quality and general presentation of the thesis of a suitably high standard?

						Does the thesis as a whole constitute a substantive original contribution to knowledge in the subject area with which it deals?

				

				These questions really are about the thesis rather than the candidate. They roughly parallel the structure of a solid thesis, and each builds on the previous one.

				The first two questions are about familiarity with the previous work in your field and the demonstration of a critical approach to it. Note that, from the start, having and demonstrating a critical attitude towards your subject sets the tone of your interactions with the examiners.

				The third question is about choosing appropriate research methods and justifying your choices as appropriate to the topic. Be aware that it is you, at this point, who must set the scope of that topic that will determine the appropriateness of a methodology. Further, the third question alerts examiners to show concern for the manner in which the methods are applied.

				The fourth question focuses on displaying the results, explaining them and showing that you know what they mean. Here, then, it is not simply a question of showing those in the discipline area what you have found but also that you know how to present the results.

				The fifth and sixth questions remind examiners to check the alignment, and connections, between an initial aim and the final conclusions. The logic flow in the thesis must be right. Notice, too, the emphasis on linking your interpretations back to what you said you would do earlier in the thesis.

				The seventh question invites the reader to step away from the empirical side of the study to consider how well you can write. In a sense, the question signals to both you and the examiners just how important it is to be able to be able to communicate well within the international research community.

				Finally, the eighth question asks examiners to consider the quality of the work as a whole. For doctoral students, producing work that is a ‘substantive original contribution to knowledge’ is a primary goal that can be reached through writing satisfactory responses to the series of previous questions. 

				There are other questions an examiner might also address. In particular, an examiner would look for evidence of insightful or critical thinking, and of objective appraisal of outcomes of the study. That is, they want to be persuaded that the student can think clearly and can construct a reasoned argument. 

				Types of Thesis

				This book focuses on PhD study, but there are several other forms of research work that are understood to be theses. In the Australian context, the word ‘thesis’ is used to refer to the document that a student creates to earn a degree at the Honours, Masters, or doctoral level. (In other countries, such as the United States or Canada, the word ‘thesis’ is commonly used to signify work at the Honours or Masters degree level and ‘dissertation’ is generally used to refer to doctoral work.) What is the difference between the different understandings of a thesis? 

				At Honours level, a thesis—strictly, a ‘minor thesis’—is a work of original research of approximately 10 000 words in length. For many students undertaking a minor thesis, it is the first time that they have conducted original research. From my experience, one of the main struggles occurs in making the transition from ‘research consumption’ to ‘research production’. Minor theses are closely supervised and, very often, stem from research that is of direct interest to the supervisor. An Honours thesis is typically produced within a year alongside the demands of coursework. For the most part, they are assessed within the students’ department; note, therefore, that the readership is well-known and thus the writing can be tailored to fit the audience.

				At the Masters degree level, there are two types of theses. One is a minor thesis, with length limits ranging from 10 000 to 25 000 words. It is completed within one or two years alongside coursework, and usually requires one or two semesters of full-time effort. Much like those at the Honours level, minor theses are assessed within the department by a set of internal criteria.

				The second type is a ‘Masters by research’ thesis of 30 000 to 40 000 words. It is much more substantial than those that are written by coursework students as it is the result of full-time research over one to two years. This thesis is examined by experts in the field outside the department. In some departments, students first join the field by writing a Masters thesis; if it is considered to be of high quality and can be extended, it can be converted into a doctoral thesis. 

				A ‘Doctor of Philosophy’ is earned by the successful completion of a PhD thesis. For PhD students, the word limit of a thesis is 100 000 words; most students write approximately 80 000 words. In Australia, a PhD thesis is typically produced in three years of full-time study. It is examined by two experts who have themselves supervised doctoral work; and they are likely to be located at an international research institution.

				There are other types of doctorate, too, including those in education, by exhibition (in fine arts), or by publication, but these are beyond the scope of this book. All of these should be described in the policies on your university’s website.

				Look at Other Theses 

				It’s now time to look at some other theses. Most supervisors have a few on their shelves that they may be willing to lend you. Reading these works will be a good start, but don’t stop there. Probably they follow a pattern set by your supervisor’s own ideas of a good thesis, and almost certainly they will be typical of what your own department thinks is acceptable. So go out and look at theses from across a range of disciplines, and even theses from other countries. As presentation and style change relatively rapidly, look at theses that are no more than three years old. If applicable, examine a mix of kinds of studies, both qualitative and quantitative (see Chapter 8). Try and find work that is outside your field, but makes use of a similar methodology. After you have skimmed several, select some that are coherent, and some that are not so clear, and go through a few of them with your supervisor.

				Read the theses as if you were an examiner. With the guidelines for examiners in front of you, begin the assessment of each of them by first looking at the overall layout. See if the table of contents gives you a clear idea of the structure of the work as a whole. Then browse the introduction and conclusions, and look through the reference section. Next, read the introduction carefully and compare it to the conclusions to see if the work is linked in a coherent manner (see the fifth question in the guidelines for examiners on page 3). It might surprise you to find that some theses fail to make this link. Look especially for specific formatting and conventions: How are particular words spelled? What is the best way to display data? What is the typical length of a chapter? You may be impressed with the virtues of some theses, such as professional layouts, innovative displays of complex material in graphs or tables, or a strong integration of online materials. Stay alert for the points that impress you, and make a note to adopt them for your own work. 

				Examiners’ Reports

				Students are sometimes advised to track down examiners’ reports on submitted theses. For the most part, the examination process is confidential, but make an effort to ask a completed student for a report or see if a supervisor is willing to share an examination that is anonymous. As you read examiners’ reports, or the associated studies on them, get in the frame of mind of these expert assessors. What do they look for, and what do they ignore? Do they directly answer the suggested questions put forward by the university? These reports will be highly variable in detail and approach; What can you learn from these differences? Additionally, seek out academic studies that concern thesis examination (search for the keywords: thesis quality, doctoral assessment, research training, PhD examination) with a view to developing a better understanding of the assessment process. Feedback from examiners is summarized in the Appendix, which is a digest of observations from examiners’ reports.

				I have examined numerous theses of each type: minor, Masters, and doctoral. In each case, my purpose is to assess the work with reference to the criteria at hand. My considerations vary. At times I focus my comments on the big picture; at other times I hone in on details. My motivations for examination are not necessarily to hand out criticism, or even praise, but to sharpen a study. Academics examine theses partially out of service to the profession and partly as a favour to those who ask, but mostly to learn something new before the work is presented at conferences or published in journals. In short, as an examiner, I am looking to learn and, in this way, I’m just like the candidate.

				Consider the five potential outcomes of PhD examination at my university (edited slightly for clarity) that an examiner can choose from:

				
						Be awarded the degree of Doctor of Philosophy without further examination or amendment. 

						Be awarded the degree of Doctor of Philosophy without further examination, subject to inserting in the thesis the minor corrections or additions as specified to the satisfaction of the Chair of Examiners, without further reference to the examiner. 

						Be awarded the degree of Doctor of Philosophy subject to revising part or parts of the thesis to the examiners’ satisfaction.

						Not yet be awarded the degree, but be permitted to resubmit the thesis in a revised form for re-examination. Areas requiring major amendment are identified in an examiners’ report.

						Not be awarded the degree of Doctor of Philosophy and not be permitted to submit for re-examination.

				

				Think for a moment of the implications of each of these outcomes. Remember, first of all, that there are two expert examiners who are assessing the work. If a student is awarded a PhD because both examiners have marked that it fits the first criteria, no more amendments are required. Nothing, not even occasional typos, requires change: the only thing left to do is to make a bound, final copy to be archived at the university, and perhaps submit an electronic copy to be placed online. 

				Many students (including myself) earn the second mark. That is, they have been awarded the PhD, and no further examination is required, but there is a need to make some corrections, write out a report to the Chair detailing the required changes, and reprint the thesis for submission. By awarding a PhD based on the third outcome, an examiner indicates that the student must revise entire sections. Substantial work is required, and the revised and reprinted thesis must be sent back to the examiner for checking. The use of the fourth mark by an examiner indicates that the thesis requires such major revisions that a PhD cannot yet be awarded, but the work can be re-submitted. Finally, on occasion, examiners use the fifth outcome to deny both an award of a PhD and a chance to submit a revised thesis.

				Examination processes for minor theses are highly variable, with students being awarded pass/fail in some cases or a mark in others. Some processes allow for resubmission; some do not; examination may be within the department. In many institutions Masters theses are handled in the same way as PhDs, but in some places different processes are used. Make sure that you are familiar with the mechanisms that apply to your degree.

				Summary of Chapter 1: What Is a Thesis? 

				On theses:

				
						There is no ‘standard’ definition of a thesis but it is generally understood to be the result of structured, original research that is produced for assessment.

						The expectations for a thesis vary from university to university, field to field, and supervisor to supervisor. 

						There are several types of theses in the range of research higher degrees. Some theses are produced alongside the demands of coursework, and others fulfil the total requirements of the degree. The types of thesis vary in length, complexity, comprehensiveness, and even purpose.

				

				On examination:

				
						You need to understand the criteria for examination of theses, and be sure to craft your own work so that it meets these criteria. Be familiar, from the start, with the attributes that are expected of student candidates.

						It can be rewarding to read and analyze theses both from your own field and across other disciplines. Note weaknesses that you wish to avoid, and strengths that might be adapted for your own work.

						A summary of examiners’ responses is included as an appendix to this book.

				

				Online resources:

				
						There are numerous online indexes of theses and dissertations. For example, many Australian and New Zealand theses are available at the National Library of Australia’s website, or through individual university library collections.

						Your university library should provide access (in paper or online) to all of the university’s PhD theses.

						Policies for examination, and descriptions of thesis types, should be on your university’s website. You should also browse your university’s policies and procedures that relate to research candidature.

				

			

		

	
		
			
				

				Chapter 2

				Thesis Structure

				Karen was undertaking a PhD in engineering to investigate whether a new type of plastic was safe to use as cookware. When she started her lab work, she decided to begin writing her thesis, but despite her determination she was having trouble. I knew Karen well, and she was a very good student who had been interested in new plastics ever since her undergraduate studies several years ago.

				Karen decided that the first thing to do was to write a review of the literature. I told her to send me an outline of how she expected to tackle it soon—but after two weeks nothing had yet appeared. I asked her what the problem was. ‘No problem’, she replied, ‘I just have a lot more papers to read. When I’ve read and summarized them, then I can start writing’. I reminded her that she’d told me a similar story a few weeks earlier: after reading a few more articles, she would indeed start writing. While reading those, however, she’d turned up several more. And then there was the material that she had listed to read in the future. Karen then showed me several summaries, and each was separate. At that point, I concluded that she was never going to start. Seemingly, Karen had told herself that finding ‘a few more papers’ was the reason for her continued delay, but from experience, I realized that her problem lay deeper.

				Why We Have Trouble with New Tasks

				When we start a new project, figuring out how to proceed is easy if the project is similar to things we’ve done in the past. Building a bookcase, say, is not a big challenge for someone who has already made a kitchen cupboard. But an entirely new task is another matter: every aspect is unfamiliar, and it is not obvious how to begin or what the obstacles will be. We may not even know how to think about the problem. Imagine the state of mind of someone whose practical experience is limited to building kitchen cupboards, but who is asked to build a three-bedroom house. There will be many questions: Where to buy the materials? What materials? What tools are needed? Will the walls be strong enough? How to arrange for plumbers and plasterers? What is the first step? The task of starting to write a thesis may be equally as challenging.

				Research is unpredictable. In nearly every project I’ve been connected with, the conclusions contained some unexpected elements. In most projects the aim of the work changed as it progressed, sometimes several times. I’ve often—startlingly often!—had students say that their ‘experiments had failed’, but, when we had absorbed the implications of the supposed failure, new hypotheses emerged that resulted in breakthroughs in their research. On several occasions truly surprising conclusions were staring the student (and me) in the face, yet we failed to see them for weeks, or longer, because we were so hooked on what we expected to find. That is, continuing the analogy above, we may not even be sure of what kind of building we are trying to construct.

				Moreover, the process of research is often not entirely rational. In the classical application of the ‘scientific method’, the researcher is supposed to develop a hypothesis, then design a crucial experiment to test it. If the hypothesis withstands this test a generalization is then argued for, and an advance in understanding has been made. But where did the hypothesis come from in the first place? I have a colleague whose favourite question is ‘Why is this so?’, and I’ve seen this innocent question spawn brilliant research projects on quite a few occasions. Research is a mixture of inspiration (hypothesis generation, musing over the odd and surprising, finding lines of attack on difficult problems) and rational thinking (design and execution of crucial experiments, analysis of results in terms of existing theory). Most of the books on research methods and design of experiments—there are hundreds of them—are concerned with the rational part, and fail to deal with the creative part, yet without the creative part no real research would be done, no new insights would be gained, and no new theories would be formulated.

				A major part of producing a thesis is, of course, creating an account of the outcome of this rational–creative research process, and writing it is also a rational–creative process. However, the emphasis in the final product is far more on the rational side than the creative side—we have to convince the examiners with our arguments. Yet all of us know that we do write creatively, at least in the fine detail of it. We talk of our pens (or fingers on the keyboard) running ahead of our brains, as if our brains were the rational part of us and our fingers were the creative part. We tend to separate one from the other. Of course this is nonsense, and we know it, yet the experience is there. 

				Wrestling with this problem has led me to the view that all writing, like all research, involves the tension between the creative and the rational parts of our brains. It is this tension—as well as our lack of experience in the specific task of writing theses—that makes it so hard for us to start writing, and sometimes gives us ‘writer’s block’. To get started, we must resolve the tension.

				Structuring Your Thesis

				A colleague was concerned about the draft thesis that had been submitted to him by Henry, one of his students, and asked me to look at it. It was certainly difficult to know what was going on. Henry had written the draft straight from a logbook, experiment after experiment, in chronological order:

				Experiment No. 37: as Experiment 36 failed to show the chemical reaction I expected, I next tried the effect of doubling the concentration of the active reagent …

				… and so on. In other words, Henry had presented a condensed diary, which certainly detailed the work he had undertaken but lacked the essential elements of a thesis: motivations for decisions made, interpretation and explanation, linking of data to conclusions, and argument supporting propositions and hypotheses. Your task as a writer is to document your processes, but equally to make these processes and the outcome of your work comprehensible to readers—not to explain how you spent your time, or to describe the hypotheses that ultimately didn’t make sense. You need to structure your thesis in such a way that you take the reader from the aim to the conclusions, via the evidence and arguments, in the clearest possible way.

				As noted, there is no such thing as a standard thesis, but a careful reading of the guidelines for examination does suggest that there is a standard thesis structure. In essence, a thesis must first motivate the study, present background material and conduct a study. Results must be well argued and displayed, and the thesis has to end with a sound conclusion. My experience is that this standard structure works well for theses in the physical, biomedical, mathematical, and social sciences. The nature of research in the humanities is different from that in the sciences, and different forms of reportage may be appropriate for theses in different areas.

				The ‘Standard’ Thesis Structure

				The standard thesis structure has four parts: an introduction, the background, the core (for want of a better word), and a synthesis. Note how, as illustrated in the following figure, the sections are connected to each other. A conclusion responds directly to an aim, for example, and the background must directly foreshadow the core.

				[image: Standardthesisstructure.jpg]

				The ‘standard’ thesis structure.

				Some of these parts might contain more than one chapter, and the core might be more than half the thesis. Each of these parts has a distinct role.

				The introduction explains what the thesis is about: the problem that the thesis is concerned with, the aims and scope, and the thesis structure. In some disciplines it includes an overview of the findings. An introduction is typically written for a wider readership than the bulk of the thesis, and may use illustrative examples to help underpin the reader’s understanding of what you are trying to achieve. Such examples help to create a narrative that a reader can use as context for your work. However, an introduction isn’t an essay—the only purpose it has is to introduce the research. You should outline the problem you have investigated, explain the aim of the research and any limits on the scope of the work, and then provide an overview of what lies ahead. Five to ten pages is ample. 

				The background is the knowledge required before a reader can understand your research: relevant history, context, current knowledge, theory and practice, and other researchers’ views. In the background, your purpose is to position your study in the context of what has gone before, what is currently taking place, and how research in the area is conducted. It might contain a historical review. If the research is location-specific (an investigation of diet in low-income suburbs, for example, or an examination of how a dialect is changing) you will need to describe the study area and its characteristics; if the research is technology-specific (such as a study of food packaging or the yield of a harvesting machine) you will need to describe the specifics of this technology and how it affects the questions you can ask. The background usually contains a chapter reviewing current theory or practice, and may include the results of preliminary experiments or surveys carried out to help you feel your way into the problem. Experiments may also be used to establish benchmarks based on other work against which your work is to be measured, and these too form part of the background.

				The core concerns your own work: your propositions or hypotheses, innovations, experimental designs, surveys and reviews, results, analysis, and so on. (This is sometimes called the contribution, though in a strong thesis the background too forms part of the contribution, as other researchers may value your interpretation and analysis of past work as much as they value the ‘new’ work presented in the core.) The core can easily form the bulk of the thesis and consist of several chapters.

				The synthesis draws together your contribution to the topic. It will usually contain a discussion in which you critically examine your own results in the light of the previous state of the subject as outlined in the background, and make judgments as to what has been learnt in your work; the discussion may be a separate chapter, or may be integrated with the detailed work in the core. Finally, it is where you summarise the discussion and evaluation to produce conclusions. These should respond directly to the aim of the work as stated in the introduction.

				The structure of the core varies greatly from discipline. In one thesis, the first of the chapters in the core might be a description of a survey tool and an explanation of how it is linked to an investigation of why obese people make poor dietary choices; the next might be a presentation and statistical analysis of the results; and the next two chapters a presentation of a detailed study of a small number of individuals, looking at the impact of methods of changing their behaviour. In another thesis, the first core chapter might sketch why it is plausible that a particular food has an effect on the immune system; the next might propose specific chemistry that would cause this effect; the next might describe an experimental design to test for this chemistry; and so on.

				A common factor is that the core is a narrative leading from a proposition to an outcome, linked by evidence and argument. In a more complex thesis, there may be a series of linked propositions, each independently supported by evidence and argument. I return to this issue in Chapter 7.

				Below is a typical application of this structure, for a thesis examining the role of labels in diet choices. The thesis has three background chapters, which examine two aspects of labelling— legislative requirements and marketing—and social issues around food choices. These insights are used to develop a research survey for identifying the level of understanding of and belief in labels, which in turn is used to propose and test the impact of alternative labelling mechanisms.

				The Influence of Food Labelling on Young Adult Diet 

				Chapter 1	Introduction

				Chapter 2	Food Labelling Legislation

				Chapter 3	Food Marketing Strategies

				Chapter 4	Factors in Young Adult Choices

				Chapter 5	Research Method

				Chapter 6	Comprehensibility of Food Labels

				Chapter 7	Alternative Label Designs

				Chapter 8	Identification of Effective Labelling Factors

				Chapter 9	Discussion

				Chapter 10	Conclusions

				These four parts (introduction, background, core, and synthesis) are examined in detail in Chapters 5 to 10. My aim in this chapter is to convince you that you should ensure that each of them is progressively developed as your writing proceeds. A strong thesis is the product of considered work, where there has been opportunity to debate, revise, and evaluate each chapter at leisure; and is particularly strong if the components are tightly integrated. This integration is most easily achieved if they are written concurrently.

				How many chapters should a PhD thesis have? If there are four main parts, each containing one to three chapters, we should not expect more than eight or ten chapters altogether. Many theses are accomplished in five to seven chapters. If you have more, you should suspect that some are really only sections, and need to be consolidated. In some disciplines, theses are assembled by editing papers that the student has published during the candidature to produce a coherent whole. With careless editing, such an approach can easily lead to a series of brief or fragmentary chapters that don’t form a consistent and sustained argument; that is, the collection cannot in itself be considered a thesis. In far too many cases some of these chapters are preliminary work, or work that it is off-topic, that shouldn’t be included at all. My experience is that producing a thesis in this way is usually much harder than the student expects—often the student feels that, since the papers were published, they are ‘finished’ and all that is required is to gather them together—whereas even an experienced writer needs at least five or six months to turn a set of papers into an acceptable thesis.

				My university once asked me to report on a request for financial assistance to publish a thesis as a book. It had around thirty chapters! The simple and coherent structure discussed above was totally obscured by the proliferation of chapters with seemingly arbitrary titles. The effect was total fragmentation of the reasoning and impact, and I was surprised that the examiners had passed it.

				Narrative

				One way to think of the role of structure, and signposting, is as a kind of guide that walks readers along a road from what they did know (past knowledge) to what they should know (a knowledge frontier). When you write a thesis, it can be helpful to reflect on what you knew—and how you thought—when you began your work. This earlier ‘you’ is the person you are writing for. The story, or narrative, that takes the reader along the road should be as straightforward as you can make it. That is, you may think to yourself: I have had to fumble, and explore, and make mistakes to get here, but I am now writing the guidebook that helps the next person to painlessly come to the same point of view and the same knowledge.

				A key element to good writing is to clearly understand what the writing is meant to achieve. In my view, the twin concepts of narrative and audience—what you are trying to say, and who you are saying it to—are the most important lessons a writer can learn. 

				Look for the structure behind the material you are describing, and don’t confuse narrative with structure. The narrative concerns how you want the reader’s thoughts to develop as they read the thesis. The structure is how the material is organized to create a narrative. Different structures may be appropriate in different areas, particularly between the humanities and (in the broadest sense) sciences. In an empirical study, the structure might be: the problem and its significance; relationship to previous work; derivation of hypotheses; design of experiments; results; analysis and interpretations; conclusions (with, perhaps, two series of experiments, the second resting on the outcomes of the first). In contrast, in a literary study the structure might be: the purpose of the study and its contribution to knowledge; evaluation of previous studies; procedures, limitations, and assumptions; sources and documentation; analysis of facts and evaluation of evidence; conclusions. These structures are not identical, but there are strong similarities.

				There are other differences between theses. In some disciplines, it is the norm for a thesis to be a consolidation of several papers; in others, the thesis is usually a single large piece of work. Some emphasize quantitative work, with, in the extreme, a thesis where the contribution is mathematical theories or lab experiments that lead to precisely quantifiable outcomes; others emphasize qualitative work, with, for example, discussion and argument based on documentary sources and other researchers’ interpretations of records of events.

				Something that all theses have in common is the need for analysis and reflective consideration of the issues. Too often, researchers run the risk of merely describing their complex settings and ignore the need to demonstrate critical thinking.

				Non-standard Thesis Structures

				Some theses do not fit into a standard structure. Across a wide range of disciplines there is a trend towards a blending, for example, of quantitative and qualitative approaches. Such work might include, for example, an in-depth examination of the context and history of a situation before arriving at a ‘statement of the problem’. A quantitative survey might inform the development of interview questions, and these in turn might lead to analyses of the results that may suggest yet another series of questions. A series of chemical experiments may be inspired by a revisiting of a historical dispute, and be built on an analysis of arguments for competing methodologies. A conceptual framework may be an outcome and not a starting point. 

				If you are writing a thesis that relies on a non-standard structure—or are writing a thesis where the approach and problem might, in traditional terms, be ‘interdisciplinary’—don’t make the mistake of trying to reinvent the form of the thesis from scratch. Take the time to find other theses that have pursued similar problems in a similar way; read these theses, and others, to help yourself decide how your work should be organized and presented. Make sure you are familiar with the methods of both qualitative and quantitative research; there are many excellent books on these topics, some written for specific disciplines but readable by a broad audience, such as the books on statistical research methods for psychology. And it is essential that you establish a clear line of argument throughout your work.

				As discussed in Chapter 1, be sure that you know the criteria for examination. Just because you are doing something ‘different’, you are not excused from creating a strong academic argument that is underpinned by sound evidence, credible analysis, and clear writing. How to use these elements in creation of a strong thesis is the subject of the next few chapters.

				Summary of Chapter 2: Thesis Structure

				Your thesis should be organized as follows.

				1 An Introductory Chapter

				
						Tell the reader the problem you are tackling in this project.

						State clearly how you aim to deal with this problem. 

						Limit the scope of your study.

						Sketch out how the thesis is structured to achieve your aim.

				

				2 Background Chapters

				
						Include in these chapters all the material required to lead up to your own work. 

						Ensure that there is a flow of narrative that explains why each topic is being discussed.

				

				3 A ‘Core’ Account of Your Own Work

				
						Begin with a formal statement of your hypotheses or research questions. 

						Follow this with an account of the methods you chose to test your hypotheses or answer your questions, and why you chose them. 

						Report the results of applying these methods. 

				

				4 Synthesis

				
						You are now ready to pull the whole thesis together. 

						Discuss the implications of your results. 

						Draw strong conclusions backed up by your discussion. 

						Check that they respond to the aim stated in your introduction.

				

				Things to consider:

				
						Are you are blocked in your writing, or procrastinating? Do you understand why? If not, discuss it with someone.

						Think about how your thesis will work as a narrative.

						Decisions about organization should have a rational foundation. Satisfy yourself that you have good reasons for your chosen thesis structure.
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