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Project Proposal and Experimentation
Names of Research Team Members: 

Your Mission:  

Your job is to develop a small research project about PROTISTS.  There are many different kinds of protists that live and grow in many different ways.  Look at what you already know about protists.  Talk to your group.  What sort of ideas would you like to investigate?  What interests you about protist life?  Write down some of your project ideas.
Possible Research Topics:

After talking with your group and your teachers, chose your favorite research topic.  Think about what specific question you would like to investigate.  For example, since many protists live in the water you may wonder how water quality affects protists.  Since your question has to be specific, you may wonder how the temperature of the water affects protist movement.   Your research question could be “Do protists move more or less as you change the temperature of the water they live in?”
Our Chosen Research Question

What do you think you are going to find out?  Make an educated guess about the answer to your question above.  For example, you might guess that because cold temperatures slow a lot of animals down, they might slow protists down as well.  However, you might also guess that protists might move faster and try to find a warmer spot.  You should include some information about why your hypothesis might be correct.
Scientific Guess-  Hypothesis:

In your group, discuss ways to test your hypothesis.  Exactly how do you plan to conduct this study?   What is the factor you want to test?  This is your independent variable.   Keep things simple by studying only ONE VARIABLE.  (In our example- we want to test the effect of the temperature- so this is our independent variable)
Independent variable:
What will you measure to know if your factor has an effect?  This is your dependent variable.  (For example, if want to measure the effect of temperature on the movement of protists, then protist movement is the dependent variable.  We think that movement depends on temperature.)

Dependent variable:
A good study usually just looks at the effect of one variable, like temperature, but you might have a few different levels of this variable.  For example you might test the effect of cold, room temperature, and warm water.   Draw or describe your experimental design below.  Make sure you are specific about how you will measure your variables.  In this case, you could measure protist movement by measuring how many times they turn in one minute.
Methods:

What do you need to perform the experiment? List everything you think you’ll need below.  Talk to you teachers about anything unusual you might need. 
Materials:

Quick Review, what is your dependent variable?  This is what you will be measuring.  During the study you may also want to record other information, like the date, how  organisms look and behave, or the weather.   In the space below list all the data you will be collecting.  You will use this information to make your own data table on separate sheet of paper.
Data we will collect:

What did your data show?  In words describe what happened.

Results:

Make a graph of your results.  In most cases you will put the independent variable on the X axis, and the dependent variable on the Y axis.

Graph
Title:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Do you have enough information to answer your original question?  If not, can you say anything about your results?  Did the results agree or disagree with your hypothesis?

 Conclusions:
Were there any unexpected results? Did anything go wrong?  If your experiment did not answer the question, what could be changed that may help the experiment? Even if you did answer your question, what other studies could be done?  

Further Study:

This material was developed through the Cornell Science Inquiry Partnership program (http://csip.cornell.edu), with support from the National Science Foundation’s Graduate Teaching Fellows in K-12 Education (GK-12) program (DUE # 0231913 and # 9979516) and Cornell University. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.
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