Thesis proposal advice.

Kevin Lafferty

BASIC ELEMENTS
A thesis proposal has the following 4 elements.  This is just one way to do it.   You can also look at several dissertation proposals.  But try to seek good models.  E.g., from students that had successful orals and were able to turn their dissertation into several published papers.

WHAT IS A THESIS TOPIC

Your thesis topic encompasses several questions.  They should be expressed in one sentence that includes the general issue under investigation and the system under study.  E.g., “The role of parasitic castration by trematodes in the horn snail Cerithidea californica”.  Practice this sentence until you are able to say it at ease several drinks into a party.  Expect to answer the question: “What are you doing for your dissertation?” a hundred times.  And don’t expect anyone to want to listen beyond the first sentence unless you really wow them.

STRUCTURE OF THE DOCUMENT

Readers expect a certain ordering of thought and the essay format is a dependable way to structure your thesis proposal.  I suggest 5 sections.

1) Introductory section

Paragraphs:


a) Hook/Orient the reader. Focus/purpose of the thesis (THE OVER-ARCHING PURPOSE)


b) Background/essential lit review. Committee members will want to see that you are familiar with the relevant literature. If your committee members (or their friends) have published on this topic be sure you have read these works particularly carefully. Could be several paragraphs, but keep succinct 2-3 pages.


c) Outline the Scope (What are the boundaries of your thesis topic. What system are you limiting yourself to?)


d) State your thesis topic and/expectations more specifically related to the scope.


e) List the chapters you propose to help answer your thesis.

2) Chapter descriptions (see below)

3) Conclusion paragraph


Restate your thesis


Summarize the value of doing your thesis (what will you/others get from it)

4) Literature Cited

5) Timeline

A timeline is a good idea for you to see what it is going to take to get your thesis done. It is a contract with yourself, not your committee.  Be sure to plan around your personal life.  Also, note that your timeline will likely be subject to adjustment as things go wrong or new opportunities arise. 

CHAPTER SECTIONS (3-9)

The hardest part is organizing the chapter sections. It is easier to write if you break it down into its essential parts. A section should correspond to a thesis chapter that should correspond to a publishable paper. Some chapters, like the introduction (or a review paper), may address your topic and several questions. But most chapters, like most papers, work best if they address a single question.  A typical dissertation has three to seven chapters.

Note that this outline focuses on hypothesis testing.  Some chapters may be purely descriptive or may describe a methodology.  These chapters will often not have hypotheses and predictions.  However, descriptive chapters are often very good for generating hypotheses.  Each hypothesis-testing chapter section should have the following elements.

SECTION OUTLINE FOR A HYPOTHESIS-TESTING CHAPTER

QUESTION

Each question: E.g., “How does parasitic castration affect host population dynamics?” should fit into your topic.  Ideally, it should be a question that is of broad interest and one for which the answer will apply beyond the system you are studying.  Papers on such questions are easier to publish in high-impact journals and gain readership.

BACKGROUND

This is where you discuss the literature relevant to your question.  It is similar to the Introduction of a paper.  It should be as brief as possible, but should introduce the source of the hypotheses, description of the system under study, etc.  It should be well referenced.

HYPOTHESIS

A hypothesis is a proposed cause and effect mechanism/explanation for a natural phenomenon.  There can be many hypotheses for a single question.  The easiest way to go wrong here is to forget the causation.  E.g., a correlation is not a hypothesis (it is a prediction stemming from a hypothesis or an observation that generates a hypothesis).

Here are some examples of hypotheses.  Note that many are nested - in fact, the evaluation of a hypothesis often leads to observations which require their own explanations.

A hypothesis can be written along the form of a sentence:

An observation exists because of this mechanism.

E.g.,

Invaders are pests because they perform better than they do where they are native.

Invaders perform better because they are released by natural enemies.

Release by natural enemies results from a lack of parasites found in the native range.

Release from natural enemies results from not picking new parasites up in the invaded range.

Parasites from the native range are not found in the introduced range because of the sampling effect.
Parasites from the native range are not found in the introduced range because they cannot complete their life cycles.

PREDICTION

A prediction is a specific observation that will be true if the hypothesis is true. Predictions generally correspond to a single P-value in a statistical test.  There are often several predictions per hypothesis and they are quite specific.  The more the better.  Because a typical dissertation will have dozens of p-values in it, a dissertation proposal should state dozens of predictions.  In ecology, we often have one-tailed predictions (i.e. for a positive association between A&B, not just any association).  This is important because it can alter how you evaluate your P-value.  Most predictions are contingent on a number of assumptions, and these are important to state (e.g., controlling for body size..).  It should be obvious that finding evidence consistent with your prediction rarely proves a hypothesis, though sometimes this can disprove a hypothesis.

For the hypothesis:

Invaders perform better because they are released by natural enemies.

There are many testable predictions

Invaders will have fewer parasite species in the invaded range than in the native range

Invaders will have a lower cumulative prevalence of parasites in the invaded range than in the native range

Invader growth rate will decline with parasitism

Etc.
METHOD

For each prediction, there is likely to be a specific method.  This will include the means of data collection (capture, dissection), the sampling design (random sampling, etc.), the type of comparison (e.g., association, control vs treatment), the level of replication (sample size), the statistical test (t-test, correlation, multivariable), and how you will control for covariates.  It is possible that a single method can correspond to several predictions if you are undertaking a multivariate analysis.  This is where you have to be creative in the thesis proposal because you don't want to be redundant with the methods. 

Because this is a proposal, you will want to have thought carefully about the adequacy of the design for answering your questions.  What data are you gathering and why?  What is the best method for measuring your data?  Are there additional types of data you can easily gather that might be useful as covariates in an analysis (e.g., host sex, size).  How much variation is there in the data and how will this affect the number of replicates you will need?  To answer these questions, you will usually need some preliminary data and some trial and error.  Your proposal will be stronger if you can indicate that your methods are based on some preliminary work. 

INTERPRETATION OF RESULTS

Often there are alternative explanations for a particular result and these should be made explicit.  This is very good thinking exercise for a dissertation proposal and helps you develop better methods as well as thinking deeper about your questions.

Sometimes, a particular result will affect how you proceed.  In these cases, a flow-chart or decision-making tree may be useful.

SECTION OUTLINES FOR METHODS OR DESCRIPTIVE CHAPTERS

1) Introductory paragraph


Orient the reader to the topic of the Chapter

Why does the method or pattern need to be described?

Background (anything that needs defining or introducing)


Outline the Scope (what are the boundaries of the topic)


State your main goal


List the steps you will take in the chapter (the body paragraphs)

2) Body paragraphs in the order you will do them


Topic sentence to introduce this step and how it relates to the topic


Background


Supporting details


Other approaches you won’t be taking


Concluding sentence for why your approach is justified.


REPEAT FOR NEXT METHOD

3) Conclusion paragraph


Restate the goal of the chapter.


Summarize your steps to address the topic and convince the reader you have it covered.

GETTING STARTED

To proceed with the dissertation proposal, do the following steps in conjunction with your advisor(s).  Start early and be flexible.  It is hard to know what is a good topic or question when you are starting out.

1) Read, go to seminars, talk with faculty and other students, go the field and observe nature.

2) propose a topic, make it a sentence (get it approved)

3) for the topic, develop a list of questions/chapters (get them approved)

4) for each chapter, develop a list of hypotheses. (get them approved)

5) for each hypothesis, develop a list of predictions  (get them approved)

6) for each prediction, determine your methodology. (get them approved)
Do NOT hand your advisor a complete 20-page thesis proposal on a topic that has not been discussed.  Do NOT hand your advisor a thesis proposal on a project you have already completed (if you don’t want to have to start over).  You run the risk of the advisor saying the topic or questions are not appropriate.  Finally, don’t expect every advisor to want this type of proposal.  We are all different.

Finally, the thesis proposal is an exercise, not a contract.  In reality, you will need to be flexible.  Most methods require trial and error (and funding).  Unexpected results can lead to new questions, as can continued reading of the literature and hard thinking.  Time constraints can lead you to drop sections.

As an example, here is the hierarchy for a thesis proposal from my thesis (or my distant memory of it), focusing on Hypothesis 2, Prediction 3.  I find it very useful to draft the thesis proposal in this sort of hierarchical outline.  It helps you be complete and thorough.

Topic The effect of parasitic castration on the snail Cerithidea californica

Question 1 How does parasitic castration affect snail abundance?



Hypotheses..... 




 Predictions..... 





Methods ..... 






Interpretation....


Question 2 How does parasitic castration alter snail life history?



Hypothesis 1) snails at risk to parasitic castration should be selected for increased resistance.




Predictions..... 





Methods ..... 






Interpretation....



Hypothesis 2) snails at risk to parasitic castration should be selected to mature at a younger age




Prediction 1) Within CSM, the average size where gonads first form should be smaller from sites with a high standardized prevalence of parasitic castration from larval trematodes.





Methods ..... 






Interpretation....




Prediction 2) The average size where gonads first form should be smaller from estuaries with a high standardized prevalence of parasitic castration from larval trematodes.





Methods..... 






Interpretation....




Prediction 3) Young snails from estuaries with a high risk of parasitic castration should mature at a smaller size than young snails from estuaries with a low risk of parasitic castration when raised in a common environment.





Methods: collect 500 immature (~10mm) snails from CSM (high prevalence estuary) and 500 immature snails from Bolsa Chica parking lot (low prevalence estuary).  Mark each with spray paint (one color for each site).  Mix all snails together.  Randomly place half the snails at Bolsa Chica and half the snails at CSM.  Wait 6 weeks.  Collect all snails that can be found and dissect them to estimate the size class at which half the snails are mature.  Target sample size = 400 snails  Compare size at maturity as a function of of the site the snails were taken from or the site the snails were placed into.  Statistical test: logistic GLM (maturity = size, from, to, sizeXfrom, sizeXto, fromXto).  The prediction of a genetic adaptation to the risk of parasitic castration based on size will be supported if the sizeXfrom interaction is significant (snails mature at different sizes depending where they are from).  The prediction of a genetic adaptation to the risk of parasitic castration based on age will be supported if the from interaction is significant (snails mature at different sizes depending where they are from).  




Interpretation: An alternative hypothesis for these results will be maternal effects or early environmental induction of maturation.  A significant sizeXto interaction or a significant to effect will support environmental plasticity.



Question ...




Hypotheses..... 




 
Predictions..... 






Methods ..... 







Interpretation....

