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Purpose:
1. Provide a justification/rationale for why your group is investigating the effects of a substance (or other independent variable) during the C.U.R.E. lab activities
2. Clearly state the hypotheses you are testing
Learning Goals:
1. Propose a study (based on previous research) designed to investigate your hypotheses using each of the 4 C.U.R.E. activities (Chemotaxis, Bioconvection, Osmosis and Phagocytosis in Tetrahymena)
2. Identify the key variables in your experiments and provide justification for manipulating your independent variable(s)
Introduction:
Your lab group's Research Plan will provide a justification/rationale for why your group is investigating the effects of a substance (or other independent variable) during the C.U.R.E. lab weeks/activities. What are you testing/manipulating/observing, and why? At what concentration (and why)? What are your dependent/independent variables? These questions should be answered in your Research Plan. 
Additionally, you will define your hypotheses for each of the 4 activities:
Week 5:
· Chemotaxis: movement of Tetrahymena in response to a substance in its environment
· Bioconvection: effects of an independent variable on pattern formation in Tetrahymena
Week 6:
· Osmosis: effects of a substance on contractile vacuole activity in Tetrahymena
· Phagocytosis: effects of a substance on phagocytosis/food vacuole formation in Tetrahymena
Regarding protocols: Remember that you will not be designing entirely unique or different lab activities from those contained in the Lab Manual. For the purposes of your Research Plan, protocols for the 4 activities can be referred to as "standard protocols for Chemotaxis/Osmosis/Phagocytosis contained in the Biol 1A Lab Manual" or similar.  Your actual term paper, however, must clearly describe the procedures for all of your protocols/experiments (see the Term Paper Guidelines page).
A thoughtful research plan will explain the relevance/importance of your experiments. What are you exploring, and why is it important/how does it advance our knowledge? (What do we already know about this subject area?)
You should also anticipate needs as much as possible (remember the limitations of our lab classroom and 3-hour period - a list of available lab equipment/reagents will be provided in a separate document). You will need to explicitly define all dependent/independent variables in each of the 4 activities, and explain how you will use your results to evaluate your hypotheses (meaning, you need to determine if your results support or reject your specific hypothesis for that activity).
The Research Plan is worth 10 points. Make sure your submission includes all group members' names on the document, as well as your lab day/time.
 
Requirements:
Pay attention to the following as you work with your group to create your Research Plan. Remember that this is a group effort - tasks/sections should be clearly delegated, and everyone in your group should (equally) contribute to (and offer suggestions/ideas for) the Plan. Your lab instructor will be available to answer any initial questions you may have about your Plan during Week 2 of lab.
1. Title (0.5 points): This should be concise and descriptive (being informative and catchy also helps capture the interest of your reader). Your title should clearly indicate the independent and dependent variables of one (or more) of your experiments (think of the functional relationship between them)
2. Synopsis (5 points): A 150-200 word summary containing the following:
1. Establish the context of the work/experiments you will do by summarizing our current understanding of the problem you are investigating
2. State the purpose of your work in the form of the hypothesis/hypotheses, question(s), or problem(s) you investigated; remember, you should have ~4 hypotheses (one for each activity) 
3. Rationale for your study (it will help to cite the studies found during your literature search). How will testing the independent variables you chose advance our knowledge?
3. Variables (1 points): Identify the key variables in each of your experiments, including:
1. Independent variable(s) for each experiment
2. Dependent variable(s) for each experiment
3. Controlled variables for each experiment (examples are media type, relative Tetrahymena culture conditions/concentrations, light, etc.). You may also include confounding variables if you want, but it's not required at this stage.
4. Hypotheses (2 points; 0.5 points per experiment): For each of the 4 activities, include: 
1. A testable, falsifiable hypothesis. Your hypothesis should be a precise, unambiguous prediction of expected outcomes for a given experiment. When formulating your hypotheses, all variables relevant to your experiment must be correctly identified (you should have done this in Step 4).
5. References (1.5 points): Your Plan should include a minimum of 3 references, cited in your Synopsis; these should be the same references you and your group members found during the literature search pre-lab. You are not obligated to use these references in your Annotated Bibliography (a separate assignment), but you will need a minimum of 6 sources for the Bibliography.
 
Group submission of Research Plans:
Please submit one research plan per lab group. Plan ahead and decide which group member will submit your group's plan. Reports that do not meet the minimum word count OR contain text not written in the student's own words will receive a '0'.
