Biol 211D P2.3

Project 2: Designing Original Research

3. Project Design Worksheet
Brainstorming.  Use these spaces to brainstorm and organize your thoughts before recording the details of the proposal you will develop.
Research priority areas.  Brainstorm with your group about the critical general areas where research is need your focal species, based on your initial reading of the literature.
Biological questions.  Now use the following space to brainstorm about biological questions that interest you in particular and that emerge from the research priorities for your focal species.
Details of your proposal.  Use these spaces to lay out the details of your proposal as you develop them.  This will be possible only after you have worked out your research question.
1) What is the research question that you will address in your proposal?  (The question should be narrow enough in scope that an answer can be provided by an experiment.)
2) Referring to what is already known from the literature, what is the motivation and justification for asking this question?

3) Define each treatment included in your experiment (use numbers to designate treatments).
4) Explain briefly how each pairwise comparison of treatments will allow you to isolate the effects of a particular variable, and in each case state the prediction for that comparison.
	Treatment Comparison

(treat __ vs. treat __)
	Variable isolated
	Predictions and interpretations

	
	
	


5) Provide other details of the experimental design.  (The design should include a description of the subjects, measurements to be taken, randomization, and replication—described below.  The experiment must also comply with ethical standards involved in interference with natural populations, use of an imperiled species, and humane treatment of vertebrate animals.)
· What are the subjects in your experiment and how will treatments be applied to them?  (Subjects are the units that receive treatments.  Each subject must receive the treatment separately from other subjects, so that their responses can be considered independent.)
· What is the outcome variable that you will measure, when will you measure it during the experiment, what will you use to measure it, etc.?

· What other environmental variables will you be aware of in your experimental design and how will you try to ensure that they are similar across treatments?
· How will your design minimize bias?  (“Bias” is the  possibility that some unknown factor—for example, differences among the subjects that were assigned to different treatments—could be responsible for a result instead of the treatment effect.  For example, if you absentmindedly assigned mostly males to one treatment and mostly females to a different treatment, then a difference between treatments could be due to the “bias” of differences between males and females.  The process of “randomization” is usually used to reduce bias.)
· How does your design reduce noise?  (“Noise” refers to the fact that there will always be uninteresting variability among subjects in the response variable.  This variability (“noise”) can be so great that it obscures a treatment effect.  The process of “replication” is used to reduce noise by repeating an experiment many times among different subjects.)
6) Sketch graphs of at least two possible results of your experiment.  One possible result should represent an outcome of your experiment that would be expected if your prediction is supported, while the other should represent an outcome that would not support your critical prediction but would support some other plausible idea.  Explain how you would interpret each result.

7) Use the spaces below to draw two cartoons of your experiment.  On top, draw a cartoon that represents the general concept addressed in your work.  On the right, draw a cartoon of your experimental procedure or design.  For ideas on how to draw such cartoons, see the article by Ainsworth et al. (2011) at the writing resources link at the class webpage. 

	General concept:



	Experimental procedure:
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