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Research Paper

For your research paper, you are to investigate a particular aspect of some animal (other than humans) that interests you.  You should discuss how a physiological system or systems in this animal provide it with an unusual or valuable capability not shared by humans, and possibly not shared by other members of the same family of animals.  You should compare this function in the animal to similar or corresponding functions of both members of its family and of humans.  The functions you will discuss are to be framed in terms of a research question or questions.  You will generally be limited to discovering the answers to these questions by reading the research literature, but you may be able to make some observations of your own at one of the zoos or aquarium in Chicago.   A few examples of appropriate questions:

· How does a hawk detect its prey at large distances?   

· What physiological adaptations allow a bear to hibernate?  

· How do crustaceans grow when their skeleton is on the outside?  

· To what extent can cats see better in the dark than humans?

· Why do bats rest hanging upside down? 

· How do walking catfish breathe?

Your questions are expected to be complex enough to require significant research on your part.  A question like:  “Why are ducks better swimmers than robins?”, to which the answer is basically “because they have webbed feet,” would not do.

For the purpose of this course, the paper should focus on a physiological rather than behavioral adaptation, although you may wish to address behavior to some extent, and it may provide the motivation for your quest for physiological understanding.

A list of excluded topics is below.  They are excluded simply because they were chosen in the previous year.

The Proposal

The first stage of doing this paper will be to turn in a proposal on your topic.  This is due Friday Oct 28.  It should be brief (one page) and contain the following information.  It should be turned in electronically, using the digital drop box feature of Blackboard.  The proposal needs to contain:

1) The question that you are asking in your paper.  You can start thinking about this in any way you like, but the question that you write down should be one on which you have found information and at least a partial answer after doing your library research, so that might not be exactly the question you started with.  Avoid picking a topic that is too big.  It is fine to pursue some issue raised in the text, which generally does not cover topics in depth, and you are not limited to chapters we have covered so far.  Please feel free to email me for quick feedback about appropriateness as you try to decide on your topic.

2) A paragraph discussing what is interesting about this topic and how you are going to address it – i.e. what techniques have been used in the references you have found and what data are available.

3) At least two (and no more than 4) original references in journals that will help with your topic.  These could really completely answer your question, or they might only provide partial answers.  These should be articles that contain data, not review articles.  If they contain a methods and results section, chances are that they are not reviews of other literature, but original articles.   You are free to use review articles, popularized literature, and websites to get you started and to provide background information in your paper, but if you haven’t found the original articles, you won’t be able to complete the work. 

Why do a proposal?  

There are two reasons for doing a proposal.   First, we want to make sure you don’t save this until the last minute and that you have chosen a unique topic.  Second, we want to review this to check on the manageability and clarity of the topic you have chosen.   One aspect will be a review and comments by the instructors.  You will also be put into teams of 3 to give feedback on the proposals of two other students, and asked to comment on whether the question and strategy for answering it are clear.   These proposals should be turned around and returned via blackboard discussion mechanisms in a few days.  

The Paper

There will be more information provided about mechanics of the paper, but basically, it should be a synthesis of the original literature that you read, discussing what progress has been made on the question you have asked.  What you have written in the proposal, modified by feedback you have received, is likely to be the introduction.  You are essentially writing a critical review.  This will mean discussing methods and results, probably including critical data from those references as tables or graphs in your paper.  You will be expected to present some of the original data in at least one of these formats – generally using the most critical or important data you have found.  You should discuss limitations of the data that exist, and what questions remain or follow from what you have learned.  Remember to compare the function you are discussing to the same or analogous function in similar animals and in humans, if this is appropriate.  The paper should end with a conclusion stating whether the question you asked has been resolved and giving the resolution to the question.  The paper should be concise.  The limit is 6 1.5-spaced pages, exclusive of tables, figures and the reference list, which can take additional pages.  In addition to the instructor, one additional person from your original three person group will grade the paper, using the same criteria the instructor uses.  

Resources

Writing this paper may require several skills that you do not yet have.  You will not develop these fully by doing this paper either.  Scientific writing takes a lot of practice.  In the two discussion sections devoted to papers, we will cover the following (for those unable to attend, materials on these topics will be made available):

1) Reading a scientific paper; elements of a published article.

2) What does it mean to analyze a published article and to synthesize information in creating a new paper?

3) How do I find resources?  Advantages and special features of Medline, Web of Science, Entrez Pubmed, NUCAT, Interlibrary Loan.  What are the best journals and where can I find them?

4) Mechanics of writing scientific papers: conventions, citation styles, reminders about grammatical issues

5) Evaluation criteria for the paper -  the form below will be used by the instructors, and you will use it to evaluate another paper.

Topics excluded in 2005 (don’t choose these or closely related topics):

· Camel temperature and water regulation (other desert animals are ok)

· Fish electroreception for sensing or stunning

· Chameleon tongue mechanics

· Diving in penguins

· Fasting in penguins

· Ram ventilation in fish

· Turtle navigation

· Elephant breathing when submerged

· Gecko feet

· Vampire bats’ diet

· Wallaby diapause (temporary cessation of fetal development)

Biology 325 Research Paper Evaluation
Northwestern University

The paper is to be based on a question about an adaptation of a particular animal or group of animals, using a small number of original journal articles from the research literature as the primary sources to address the question. Accounts in more popular publications (e.g. Scientific American), review articles, and books can and should be used to provide background information.  Ideally the paper will analyze the articles and synthesize at least a partial answer to the question posed in the introduction, and ideally will compare the adaptation being discussed to similar physiological functions in another animal or animals. The paper should be accessible to your classmates.  The major evaluation criteria are below.

1 Content of Introduction – 10 points max




           Points Deducted


a. Clear explanation of question ……………………………………………………………
______


b. Explanation of why question is important ………………………………………………

______


c. Appropriate background to explain topic ………………………………………………
______


d. Appropriate use of references ……………………………………………………………
______

2 Content of Literature Review  - 20 points max


a. Clarity of analysis of original articles: 




question or hypothesis, methods, results, conclusions ……………………………
______


b. Depth/quality of analysis of original articles ……………………………………………
______


c. Use of figures and/or tables to support explanation of original articles …………………
______


d. Discussion of points not clear in the original articles, if applicable ……………………
______

3 Content of Discussion - 15 points max

a. Discussion of the limitations of original research articles ………………………………
______

b. Synthesis of an answer to the original question …………………………………………
______


c. Synthesis of suggestions for future work and/or new hypotheses, if applicable …………
______


d. Comparison of the animal under discussion to other animals ……………………………
______

4 Organization – 5 points max


a. Coherence of topics discussed ……………………………………………………………
______


b. Appropriateness of major articles chosen ………………………………………………
______

5 Mechanics – 10 points max


a. No more than 6 pages, 1.5 line-spaced, 1 inch margins, 11 point or larger font …………
______

(References, figures and tables outside this limit.)


b. Legends for figures and tables ……………………………………………………………
______


c. References in consistent, complete format ………………………………………………
______


d. Spelling, punctuation, grammar …………………………………………………………
______


e. Using words carefully and precisely ……………………………………………………
______


f. Submission of original articles with your paper …………………………………………
______

6 Peer Review – 10 points max


Your submission of a thoughtful review of one other student’s paper by the deadline ……
______

Comments:
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