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How to write a great paper and a great grant proposal. 

I.  Scientific papers

Sources:  1) Matthews, JR. et al. 1996.  Successful scientific writing.  Cambridge University Press;  

2) Strunk and White:  Elements of Style. 

3) Heson, KT.  1999.  Writing for professional publication.  Allyn and Bacon.

What is a great paper?  A great paper conveys interesting and important scientific information clearly, concisely, and convincingly. A great paper ‘tells a story’, is easy to read and understand, and answers in its text almost any question the reader might have about the experiment.

So, where to start? You already know you are working on an important and interesting problem, because you worked hard to select one as part of the proposal development process.

1) Assemble your story before you start writing.  Use whatever method works for you to do this.  I have a good idea before starting research what publishable units will be, and a good idea of the objectives and methods will be—because this is part of the research plan process.  If you’re working on a large project (like a PhD thesis) somewhere fairly early on in the process (could be in your research proposal) you should identify what your ‘publishable units’ will be, and outline their objectives, methods, anticipated results, anticipated figures or tables, and anticipated discussion points.   Research will rarely work out exactly as planned, but going through these steps will give you (and your committee) a much clearer view of where you are headed.

Different scientists use different methods of identifying publishable units.  Some utilize the ‘minimum publishable unit’ approach, usually to maximize the number of publications.  Some tend to lump a lot of thoughts together into longer papers.  It’s probably advisable to strive for something in the middle—more complete studies that do not result in long and hard-to-read papers—but you may feel otherwise.

Before I start writing, I organize my story by revisiting the objectives and significance for the work, having the final figures and tables, and a reasonably detailed outline.  I know what I want to say.  There are many ways to assemble your ‘story’ and prepare to write.  Experiment with different ways until you find something that works well.  Don’t start writing if you don’t know what you are going to say!  Don’t put off writing if you do know what you are going to say!
2) Prepare the first draft.  Use whatever method works for you, and there are many.  Use momentum – start the next section, paragraph, etc. before you stop writing.  I start with methods, then do results, then intro, then discussion.  Be persistent:  “This book is dedicated to my Father who dedicated a book to me and who told me many times that the way to finish writing something is to ‘glue your ass to the chair until you are done’” – Dave Schimel, Theory and Application of Tracers.

3) Revise.  Use a top-down approach and make sure the structure of the paper works.  Check with co-authors, and/or colleagues for input.  Use tools below to make sure paper flows.

4) Techniques to make a paper easier to read.  

Start with a strong objectives statement and a road map of the paper (usually at the end of the introduction).

Use parallel construction. If you have three objectives or hypotheses to be tested, present methods, results, and discussion in the same order as you list them in the introduction.

If it’s a long paper, remind readers of your objectives or hypotheses in the methods, results, and discussion.

Make sure tables and figures are truly needed and contribute to the story.  Include enough detail in Figure and table captions so that they can stand alone.

Only include material that contributes to your story – text, figures, tables.  Screen out non-essential material.  

Remember that many journal charge fees for publication and for color figures.  Consider other journals if you are on a tight budget, or consider alternatives (color on web site but not in the hardcopy version).

Before submitting to a journal
1.  Select the appropriate journal.  Different journals have different audiences.  Ensure that the journal you select is read by the people (scientists, land managers, policy makers) that you are trying to reach.  This is particularly important if your study is interdisciplinary.

Shoot for the best possible journal that would publish your research.

2.  Ensure your paper is free of spelling, grammatical, and syntactical errors.  While papers are not rejected outright because of these errors, reviewers are irritated if there are too many.  Today’s spell- and grammar-checkers facilitate this…use them!  Convince the reviewers (and readers) that you care enough about communicating your results.  If English is not your first language, ask a colleague for a review.  
Add page and line numbers to help the reviewer refer to your manuscript.

3.  Follow specific directions of the journal (“instructions to authors”).  Every journal has them, usually found on their web site.  

After receiving a review

1.  Don’t be discouraged if you receive criticisms!  It is extremely rare that a paper is accepted without revision.  The criticisms will improve your paper.

2.  Consider whether you will resubmit to this journal or another (assuming the paper wasn’t accepted).  Were the reviews encouraging or not?  If not, consider a different journal.  Start with an equivalent journal in terms of impact factor, if appropriate, then work down.  Don’t get discouraged by rejections…keep submitting!  Your work will be published somewhere.

3.  Address each point raised by the reviewers.  This is required by the editors.  Note, however, that it is perfectly acceptable to defend your position and not accept a criticism.  You must be on solid scientific grounds, of course, but this give-and-take is a beauty of peer review.

4.  Be polite, respectful, and acknowledge the reviewers.  It is rare that criticisms are a personal attack, so don’t take the comments personally.  In the case of an attack, take the moral high ground in the form of a polite rebuttal to the editor, then scream into your pillow at night.
Reviewers donate their time (though it is an obligation of the profession), so thank them in the response and acknowledge them in your manuscript.

II. Grant proposals
Grant proposals are a way of life for many scientists.  Increasingly, academics, government employees, and NGO employees are being asked to obtain extramural funding to support research.  Fortunately, what you learn in this class will provide an excellent foundation.

Differences compared to your graduate proposal
1.  You are now competing for awards.  In some cases, awards represents10-25% of the total number of submissions.  Competition is extremely fierce, and getting tougher.

2.  More is expected is every aspect.  You will be expected to demonstrate a command of the current knowledge in your research topic.  Presenting preliminary data is an excellent way of showing that you can accomplish the work.

3.  Collaboration is more common.  Especially for larger dollar amounts or interdisciplinary studies, involving multiple scientists is looked upon favorably.

Suggestions

1.  Ensure that your idea fits the announcement.  For some agencies (e.g., NSF), programs continue over many years.  In other agencies (e.g., NASA, DoE, NSF), announcements are released that cover specific topics.  Read the announcement!
2.  Contact a program officer about your idea.  Each announcement has a contact; take advantage of him/her by calling or emailing them about their idea.  They can help you decide if there is a fit, or suggest ways to make your idea more applicable.

3.  Know your panel audience.  In contrast to the ad hoc reviewers, who are selected because they are familiar with your topic, panel members have limited exposure to your field, yet you must convince them as well that your work should be funded.  The research experience of some panels is very broad (e.g., NSF Ecology); other announcements have panels that consist of scientists who will be more familiar with your topic.  Regardless, it will be rare that there will be someone on the panel who understands your topic in detail.  Ensure that your proposal is readable to scientists not trained in your field.

4.  Pick a “hot” topic.  What is “hot”?  Talk to your peers, attend meetings, speak to the program officers. 
5.  Read the grant proposal guidelines, and follow them. Agencies post their guidelines, which inform proposal writers of the expected format, length, and content of the award.

6. Make all deadlines!  Is there a proposal or notice of intent due?  Will the submission be electronic, or do you have to make copies and mail them?

7.  Get a peer review.  

8.  Start early. It pays to start early, particularly when involving collaborating, and when ideas are not well developed.

9.  Leave time for administration and budget.  These will take more time than you think.
