SCIENCE INQUIRY EXPERIMENTS

Problem Statement:

· Explains why you are performing the experiment.

·  States what you want to find out.

· Describes the Independent Variable, the variable that the experimenter manipulates, or changes.
· Describes the Dependent Variable, the variable that responds to the changes made in the independent variable.
· Includes a Hypothesis, an educated guess, expressed as an “If_____________, then _________” statement.
Experimental Procedure:

· It is designed to answer the question written in the problem statement and to test the stated hypothesis.
· It includes a Control, a trial that is run without the independent variable.  It acts as a basis for comparison with the trials that included the Independent Variable. 
· It controls all other variables, so that the only thing changed in the various trials is the independent variable.
· It is replicable, meaning that anyone can perform the experiment exactly the way that the experimenter performed it.
Example:

A student wants to evaluate two plant fertilizers.  She is sure that Miracle Grow is better than Scotts, and she does the following experiment to prove this.  She puts soil into two pots and plants a tomato plant in each one.  To the first pot she adds Miracle Grow Fertilizer.  To the second pot she adds Scott’s Fertilizer.  She waters the plants every other day, and she records the heights of both plants once a week. 
1.  What problem is the student trying to solve?

2. What is the independent variable in the experiment?_______________________________
3. What is the dependent variable in the experiment?________________________________
4. The student thinks that Miracle Grow will be the better fertilizer.  What should she write for her hypothesis? 
5. Did the student include a control?  If your answer is no, what should she have done for a control?

6. Are all other variables controlled? If your answer is no, what variables should be controlled?

7. Is her experiment replicable?  If not, what should she include in her procedure so that it is replicable?
Data Presentation:
· All data is recorded in a chart.  The columns in the chart are labeled and have units.

· There is a graph of the data.  The graph has a title and the axes are labeled and have units.

· There is a list of experimental errors.

Example:

Data Table:
	Number of Weeks
	Height of Plant #1 with Miracle Grow
	    Height of Plant #2 with Scotts

	1
	2.5
	2.7

	2
	2.9
	3.1

	3
	3.2
	3.6

	4
	3.5
	4.0


Graph:
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Errors:

· I forgot to measure the height of the plants at the beginning of the experiment.

· I did not give the plants exactly the same amount of water each time I watered them.

1. Is there information missing in the data table?  If yes, list what is missing.
2. Has the correct or best type of graph been drawn for the student’s data?  Explain

3. Examine the graph that the student drew.  Is it set up correctly?  Are there items missing?  Explain
Conclusions:

· The conclusions address the reason the experiment was performed and are correct.

· Data from the experiment is cited to support the conclusions.

· Whether or not the hypothesis is correct is discussed.

· The reliability of the data is discussed, and errors are cited.
· There is a discussion of how valid the conclusions are.

· Recommendations are made to eliminate the errors.

Example:

My data table and graph show that Scotts fertilizer is the better one to use.  I forgot to measure the height of the plans at the beginning of the experiment, but that is okay because the plant with Scotts fertilizer grew much higher in four weeks than the plant with the Miracle Grow.  I forgot to give each plant the same amount of water each time I watered them, but that is okay because the plants still grew.  I think that my data is reliable, and therefore my conclusion is valid.
1. Does the conclusion address the reason the experiment was performed?  Explain.

2. Is the conclusion correct?  Explain.

3. Did the student cite data to support the conclusion?  Explain.

4. Did the student discuss whether or not the hypothesis is correct?  

5. Did the student discuss all the errors that were made?  Explain

6. Is the student’s statement correct about the reliability and validity of the experiment correct?  Explain.

7. Did the student make recommendations to eliminate the errors?
