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Chapter 1. Ten Mistakes to Avoid While Writing a Thesis



Not clearly identifying the precise focus of your research. 



 Too often writers fail to identify the focus of their research until several pages into the Introduction. Readers need to know up front, in the Abstract and in the Introduction, precisely what problem you are addressing and why. You must state a claim that summarizes what you identified as needing to be done and what you did to fill that need.

Not telling us why your work is important. 



 Why should any reader care about your research contribution? You must answer the question, “So what?”

Not clearly identifying and defending your choice of method(s) to solve the question addressed in your research. 



 You almost always have a choice of methods. Why did you choose the one(s) you did? Why not other available ones? You must justify your choice.

Not situating your work within the context of other work in the field. 



 All research in science and engineering is incremental, growing out of the research of others. You need to show how your work fits into closely related research and into the wider field. How does your research grow out of, improve, generalize, test, or newly implement the work of others? 

Not clearly differentiating your work from that of others. 



 I have read many Literature Reviews in which it was not clear what had been done by others and what the student had contributed. Writing “It has been discovered that…” does not indicate that you have moved from discussing others’ work to reporting on your own research. As we read a Literature Review, it should always be clear how your work links with the work of others, but it should also always be clear exactly which portions refer to your own research findings.

Not defining and defending all assumptions. 



 Every time you write “I assume…” you must defend and explain the reason for the assumption. If your basic assumptions are incorrect, your research will not be valid. Similarly, if you write that you limit your work to one aspect of a problem (to 1D simulations, for example), you must explain why that limitation is valid.

Not providing a suitable level of detail and explanation. 



 As you write the body chapters, remember that you now know more about this area of research than anybody else. I have never had a student’s advisor complain that the explanations were too clear; I have had many who complained that the writer assumed too much expert knowledge on the part of the reader. Think carefully about what terms, procedures, and results need to be explained. Identify and include steps that you might have left out because you were so familiar with them. Give enough detail about experiments so that they could be replicated. Use bulleted lists for easy reading. Put non-essential data and computer code into an Appendix. 

Not clearly identifying your unique contribution(s). 



 Your unique contribution must be clear in the Abstract, the Introduction, and the Discussion/Conclusions section. Work hard on this—many a Job Talk has failed because the speaker failed to identify clearly and precisely his or her contribution to the field. And don’t say “we.” Give your advisor credit, but present the thesis or dissertation as your work. Your advisor already has a degree and a job.

Not identifying possible applications, either theoretical or practical. 



 You need to show that you know how your work can be applied in wider circumstances. Otherwise it may look as if your knowledge is more limited than it is. Colleges, universities, and corporations hire those who bring broad skill sets to a job, not those who appear limited to one narrow application.

Not proofreading for consistent headings, missing citations, gaps in your logic, missing words, grammatical errors, and spelling errors. 



 Ask someone to help you with proofreading because we all tend to see what we think is there. Don’t try to proofread for everything at the same time. Read through looking just at headings, then for errors in citation, then for gaps between paragraphs and sentences. If you have a manuscript full of errors, readers will tend to think that your research has also been poorly done.


Solutions


Chapter 2. Thesis Overview



What is a thesis? What should be in it?



 The word “thesis” has two meanings, both of which are applicable to your writing. First, the word refers to either a Master’s Thesis or a PhD Thesis (dissertation). Additionally, the word “thesis” signals the fact that your thesis must be a work of persuasive argumentation. You first make a statement defining the focus of your research (the problem/question/issue that needed to be solved) and signal your results. Then, through evidence and reasoning, you persuade your committee of the validity of your research.
 
        Every thesis, either Master’s or PhD, must tell a compelling and exciting story about important original research. In the process of telling that story, you must answer, clearly and precisely, the following key questions:
      
 	What problem/question/issue does your thesis focus on? 

	Why is it important?

	How does your work fit into the intellectual context of your field?

	What experimental design / methods did you use? Why did you choose those methods? What difficulties did you encounter along the way? How did you solve (or not) those difficulties?

	What are your research results? How do they differ from what you had expected or from what had previously been done by others? What evidence do you have to support those results? What conclusions did you reach?

	What, specifically, is your unique contribution?

	What are some possible applications, either practical or theoretical, of your findings? What future work does your thesis suggest?



 In sum, you are writing a fascinating work of non-fiction, complete with beginning, middle, and end. Your readers should be drawn smoothly from one essential page to the next. You must tell
 	
          what you did
        

	
          why you did it
        

	
          how you did it 
        

	
          with what results, and
        

	
          why we should care (so what). 
        



 In other words, you must explain your work to your reader. If you write to the person on your committee who is least familiar with your work, that will help you decide the level of detail and explanation needed. My experience says that most graduate students need to explain more fully. Think back to when you weren’t so familiar with the subject. Leave no gaps in your argument; omit no essential step in your thinking. Include what didn’t work as well as what did work. Get comments from someone who can evaluate the technical content and from someone not so familiar with your work.
 If you are incorporating published papers into your thesis, at minimum they need to be tied together and explained in an overarching Introduction and then summarized in a final chapter. Ideally, however, you will expand a published paper so that you can go into greater detail on answering the Seven Key Questions. Published papers by necessity are short; a thesis gives you the opportunity to give greater depth to your explanations and examples. It can be exciting to talk in detail about work that has been so absorbing and important to you.
 Writing a thesis is hard work because you must organize and explain such a huge amount of material. I am convinced, though, that the effort is worthwhile because you learn so much during the process. Everything you learn about writing accurately, clearly, and concisely you will use over and over in your professional life.
 Remember to use the required thesis margins: one and a half inches left; one inch top, right, and bottom. The page number does not have to follow the one-inch margin rule; do what your software wants to do with a page number.

THESIS CONTENTS:



Copyright notice (if applicable; not all theses are copyrighted)



 

        

Title page 



 Signed by your committee; take 4 copies on 100% cotton rag or 20 lb. bond paper to your defense

Abstract (350 words for Ph.D.; 150 words for a Masters)



 The abstract must summarize the contents of the thesis, not merely say what it is about. Write it last because you must have written the Introduction and Conclusion before you can summarize their main ideas in the Abstract.
 The first sentence should identify the research problem and signal your method(s) and your results. Then move to details, which must include a clear definition of the problem addressed and its importance, the intellectual context of the problem within your field, your methods, the most important of your findings (be specific!), your unique contribution, and possible applications. You may want to include possible future work suggested by your findings, as well.

Acknowledgments



 Try to limit this to one page. Thank your committee first; then team members and others who helped you; and, finally, your family. Be generous, but not flowery.

Table of Contents



 

        

List of Tables and Figures (if needed)



 

        

List of Definitions (if needed). 



 If your thesis is interdisciplinary, you will almost always need to include definitions.

Preface (optional; most theses omit this)



 

        

Text (The body chapters)



Chapter 1. Introduction: 



 This chapter provides an overview of the thesis as a whole; it does not simply give background. The first sentence should identify the problem and signal your results. Then move to a more detailed overview of problem, importance, method, intellectual context, and your findings. The last paragraph usually briefly lists what will be covered in subsequent chapters. You can usually do it in one sentence per chapter; try to vary the sentence style.
 The Introduction is often short, perhaps some 10 pages. Write it after you have written the body chapters and the Conclusion so that you know just what you are introducing.

Chapter 2. Background and Literature Review: 



 Here is the place you situate your work in the field. Your goal is to show that you understand how your work fits into and contributes to the context of the wider research field. Include only references to previous work important to your research project. 
 The chapter can be organized either thematically or chronologically. Summarize the major contribution of each of the works cited; show how each work relates to what came before or to contemporaneous research; identify issues; link each previous work to your research as well. It should be clear why we are reading about a particular work and how it relates to your thesis research.
 Refer to authors by name, not as “[10] then applied this algorithm to the thixotropic properties of ketchup.” Be careful to differentiate your work from that of others. 
 The main difficulties I see in Lit Reviews: 1) insufficient summary of the main contribution of the author cited; 2) unclear delineation of the issues; 3) unclear chronology of how one work led to another; 4) unclear link between your work and the work of other researchers (why we are reading about this contribution); and 5) insufficient differentiation of your work from that of other researchers: “It has been discovered that….” with no indication that YOU did the discovering.
 Note: Some advisors prefer that the Introduction and Chapter 2 be combined. If so, you must still introduce the thesis as a whole rather than simply giving “background.” In some theses, too, especially those based on published papers, you may want to put the lit review at the beginning of each “paper” chapter rather than combining them in Chapter 1 or Chapter 2. All the necessities listed above about differentiation and linking still apply, however.

Chapter 3. Materials and Methods: 



 You may not need a chapter on this; it depends on the sort of research you are doing. You may be able to include the necessary material in a short section of each main chapter, though you will also have to identify your methods in the Abstract and in the Introduction. Do not include details of your research or discuss your findings in this chapter. If you do need this chapter, it may be a good one to start writing first.

Chapters 4, 5, and 6: 



 These chapters make up the main portion of your thesis and give details of your research. You may need two chapters for this or more than three, depending on your work. These chapters do not simply present your data, however. You must explain what you did, why you did it, how you did it, and with what results. Strive for a coherent narrative; show your enthusiasm for the subject. [If you’re not enthusiastic, fake it.] The average chapter is 30-40 pages long in a PhD thesis; chapters will usually be shorter in a Master’s thesis.
 Keep in mind that as your research progresses, your research focus may well be modified because of unexpected good or bad results, time strictures, equipment failure, ineffective procedures, or (oh, please, no!) errors. In that case, you will have to make the modifications throughout the entire thesis.
 Do NOT expect simply to lift whole chunks from your proposal. They were written before you had finished your research and the chunks will probably have to be modified to some extent. The “before” and “after” perspectives change what you say.
 Some advisors will not allow you to discuss your results in the immediate context of your findings, preferring the discussion to be done separately at the end of the chapter or even not until the Conclusions chapter. Some advisors, including me, prefer an integrated discussion because it is easier for a reader to understand. However, always do what your advisor prefers!

Chapter 7. Conclusion: 



 Here you summarize and discuss your results and their implications. It usually ends with a short section on possible future work. This chapter is also often short, perhaps some 10 pages.
 Always write this chapter before you write your Abstract because often your ideas come together clearly as you write it. Then reread your Conclusion and your Introduction before you write the Abstract.
 	Bibliography or Works Cited: Include only those works actually mentioned in the text. Include ALL the works cited in the text, including citations on graphics. The form for the Bibliography varies by field and software. (Either Endnote or Latex is a good choice.) Completeness, accuracy, and consistency are essential, however. You’ll have to proofread carefully no matter what software you use. (Check the accuracy of your bibliography on those days when you can’t force yourself to write; the work will keep you from feeling guilty.)



 	Appendices: These are optional because many theses do not need them. Use an appendix for material too lengthy or tangential to include in the text, but which is material that some readers may need for reference. Lengthy proofs, lists of data, or computer code, for example, would fit into this category. Refer to all appendices in the body of your thesis.




 

Check the Rice University web site www.rice.edu to download up-to-date university requirements for thesis procedures and thesis format. Do this NOW to see if the requirements have changed since the last update on 6/2006.


 Janice L. Hewitt, Ph.D., Rice University, 2008 jhewitt@rice.edu
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