Breck’s suggestions & guidelines for a project proposal

The Graduate Student guidelines state at “a formal proposal is required for a thesis/project and must be approved by the Studies Committee.  The proposal should be approved before significant data collection or project work begins and must be approved by the end of one year of enrollment.  Students should discuss this requirement with their faculty advisor.  Notification of approval of the proposal must be recorded in the student's file."

The format for the proposal is not prescribed, so I’ve provided some guidelines here for your consideration.  A major component of the proposal is intended to be a fairly thorough literature review that is to demonstrate that you have a sufficient grasp of your project to productively get started on it.  Note that the narrative you generate can be transferred essentially verbatim into your thesis.  So it's not a wasted effort.

Do not try to get your proposal word-perfect on the first round.  An old adage to “Strive for excellent; not perfection” is relevant here.  You should strive to create a complete (not perfect) document for me to review.  Once I’ve had a chance to comment on the document a final, edited version can be distributed to the rest of your committee.

To give you some guidelines, I suggest that that the proposal should have the following general format and content:

· Title/Abstract page:

· Project Title

· Your Name

· Project Advisor:  Breck Bowden

· Degree:  M.S. or PhD, Aquatic Ecology and Watershed Science (or other as needed)
· Abstract:  balance of page, a concise summary of the project emphasizing the goal, objectives, general approach(es), and justification for the research 

· Goal statement:  A short, general statement that explains what you intend to do/find out, written so a non-expert could understand it.  One sentence.

· Justification:  A brief statement that explains the importance of this research.  'Importance' should be justified at two levels.  First, why is this an interesting project from a scientific perspective? How will your project advance what we know about your chosen subject area?  Second, how might this research benefit society has a whole?  Why will the world be a better place as a consequence of what you do?  The National Science Foundation (NSF) refers to these as the scientific merit and the broader impact of your research and requires these two components in any proposal submitted to them.  It’s a good idea to include these components in any proposal.  A narrative of 1/2 to 1 page should be sufficient.

· Literature Review:  Use the library search resources to identify the most current and/or most relevant literature regarding your project area.  There are several purposes for this section.  The most important is to ensure that you don't re-invent the wheel.  The second is to inform your committee (who may not be experts in your chosen area) about the background in your project area.  The last is to convince your committee that you know what you are talking about.  You need to search the literature sufficiently to assure yourself that you've hit 80-90% of the relevant literature.  Focus especially on the last 5-10 years.  But realize that there may be “classics” out there that you should be aware of.  This effort should help you hone down your project focus.  It is not necessary (or desirable) to make extensive summaries of individual papers.  Rather, identify the key conclusions from these papers, comparing and contrasting them as appropriate.  

It is essential that this section of your proposal end with a “gap analysis”.  What will your proposed research do that has not been done before and/or that will add to our knowledge base on your chosen subject?  This section may be 1-2 pages long.  It should end with a brief paragraph that starts something like “The purpose of this proposed research is to…” in which you summarize the major thing(s) you are going to do to fill the identified gap.  Note that this summary paragraph is a brief elaboration of your Goal Statement from above.   It’s highly unusual for one project to have more than one major goal.  There may be many “tasks” supporting several “objectives”, but there is usually only one “goal” and a primary “purpose” for have undertaken the research.  If you don’t know the differences between these, see the glossary at the end of this guidance or see me. 

There is no standard or required length for this section to be.  It should be long enough to adequately cover the key literature.  I would not go more than 15-30 pages or you might overwhelm your committee.  Consider using subsections to organize this part of your proposal into digestible chunks that correlate with your major objectives or major sub-themes within your proposed project.  I highly recommend the ISI Web of Science as a searching tool.  It has a number of features that allow you to easily and effectively search knowledge in your area of chose interest.  There are, of course, many other useful knowledge searching tools available through the Bailey Howe Library.  

· Proposed research

· Hypothesis:  A statistically testable statement.  Don’t get wrapped up in 'null' vs 'alternative' hypothesis jargon.  Rather, state the specific thing you are going to test in a way that makes it clear how you would test it, once you’ve explained your Approach (next).  One sentence.

· Approach:  The methods you will use to test the hypothesis.  Be specific.  Include the statistical methods you will use. 1-3 pages.  

· Expected outcomes:  A short statement of what you think you'll find once you’ve tested the hypothesis.  If everything works as you think it should, what will you see?  A few sentences at most. ½ page.
· You might want to consider including a section in which you identify things that might go wrong or that could set you back.  This is a useful “risk management” exercise.  It would be helpful to state how you would deal with this risks or setbacks.
· Repeat the above steps for each key hypothesis in your project.  Two to three good solid hypotheses should suffice.  If you have more than five, think if all of them are really of equal weight.

· Time line:  Develop a concise, 1-page time line with rows = tasks and columns = dates/seasons/semesters.  This can be done easily in Excel.

· Literature cited:  Provide complete citations for all literature cited in your proposal.  Use an acceptable format.  It’s not too early to be thinking about where you want to publish your thesis/dissertation work.  To save yourself some formatting effort, you should format your references using the style dictated by the journal(s) in which you intend to publish.
· Budget:  A simple break down of equipment, supplies and analytical costs.  Don't worry about salaries, benefits, overheads, etc.

If you have any questions about this, please see me.

Glossary of terms

Purpose: This is the highest-level statement of what you expect to be different once you’ve completed your project.  “Purpose”, “Goal” and “Objective” are often confused (see below).  In the purest sense, the purpose is a statement of how the world will be different if the findings of your project are fully utilized.  Note that fulfilling the purpose of a research project is up to society, chance, or both.  So a purpose might be to “To ensure that suburban development has minimal impacts on stream ecosystems” or “To protect the environmental qualities of area X”.  There is normally only one purpose for a study.


Goal:  This is a high-level statement of what you expect to achieve once you’ve completed your project.  The goal statement should clarify the specific thing(s) you propose to do in support of the more general research purpose.  Note that fulfilling a research goal is up to you.  So a goal might be to “To determine whether stormwater runoff effects geomorphic features in streams” or “To quantify whether impact A affects resource X”.  Normally there is only one goal supporting the research purpose of a project.   


Objective:  An objective is a benchmark that can be used to quantitatively evaluate whether you’ve achieved a portion of your project goal.  If at the end of your project you can say that you’ve completed each objective, then by definition you will have fulfilled your goal.  Objectives might be “To identify stormwater and reference streams in the area” and “To gather geomorphic data on selected streams” and finally “To conduct statistical analyses on the collected data”.  There are usually only a few objectives (2-6) in any study.  Objectives often have a logical order (as in this example), but not always.  


Tasks:  Tasks are specific steps that need to be done to complete an objective.  Tasks always have a logical and chronological sequence.  Tasks are where the rubber meets the road in your project.  These are the things that actually have to be done from day to day to move your project forward.  Tasks are the things that show up in your time line.


Hypotheses:   These are true/false statements that can be statistically tested.  Don’t get balled up trying to state things in rigorous “null” and “alternative” statistical jargon.  In most cases it’s the alternative hypothesis that is of interest and so, stating the null hypothesis just sounds silly.  The key is that the hypothesis statement must be testable.  So, the statement that “Stormwater-impacted streams are wider than attainment streams” is clearly testable and without even knowing the data you could probably guess that a t-test might suit this situation.  The statement that “Stormwater impacted streams are wide” is untestable.  Wide relative to what?  Hypotheses are most closely associated with objectives.  But any one objective may have from zero to several hypotheses associated with it.   For the sake of simplicity, you should limit the total number if hypotheses in your study to a handful of truly important statements.  Most studies attempt to test no more that 2-4 key hypotheses.  If you have more hypotheses than this for a given project, you should consider whether you have outlined more than one project (and so are working on a PhD!) or have not really focused on the key hypotheses (i.e., some hypotheses are superfluous).  
Afterthoughts  

You may have noted that in defining the purpose, goals, and objectives above I suggested to state these in the form of “to X” where X is an action-oriented verb.  This is an intentional recommendation.  The infinitive form of a verb has a strong, purposeful, and positive connotation.  To be particularly effective I recommend mixing up your infinitives to provide some variety in, for example, a list of objectives.  Repeating “To study…” four times in a list is less interesting than to say “To identify…”, “To determine…”,  “To evaluate…” and finally “To recommend…”.
In these recommendations I’ve loosely referred to “your project”.  These recommendations would be relevant to any “project”, but there are clearly different expectations for an MS and a PhD effort.  The expectation in an MS degree is for there to be one central project.  It is sometimes the case the one MS project ultimately generates more than one paper.  If so, then each paper should have an identifiable purpose, goal, objectives, etc.  Ph.D projects are expected to have multiple (2-5) components, each with an identifiable purpose, goal, objectives, etc.  In both a Ph.D and an MS that has multiple parts, the purpose is likely to be (should be?) the same.  The individual goals of separate projects could also be similar, but should not be identical.  The real differences between the individual parts (sections in the thesis/dissertation or papers) will be in the specific objectives (and associated hypotheses) that are the focus of that component. 
