Experimental Design

1. These changing quantities are called variables, and an experiment usually has three kinds: independent, dependent, and controlled. 

2. The independent variable is the one that is ______________ by the scientist. 

3. The dependent variable changes in response to the change the scientist makes to the independent variable.  It is typically considered the _______________ of the experiment.   The new value of the dependent variable is caused by and depends on the value of the independent variable. 

4. Experiments also have controlled variables or ________________. Constant  quantities that a scientist wants to remain constant or the same from test to test.

For example, if we want to measure how much water flow increases when we open a faucet, it is important to make sure that the water pressure (the controlled variable) is held constant. That's because both the water pressure and the opening of a faucet have an impact on how much water flows. 

5. The final part of setting up a good experiment is to establish a _______________ group.  The control gives the experiment a source of comparison.  The scientist can compare each test that was varied to the control group.  

NOTE:  Not all experiments will have a control group.  Make an attempt to have a control group whenever possible. Neither example below 

Some Very Simple Examples of Variables
	Question
	Independent Variable
	Dependent Variables
	Constants
	Comments

	How much water flows through a faucet?
	Water faucet opening (closed, 1/2 open, fully open)
	Volume of water flowing measured in liters per minute
	Water pressure (how much the water is "pushing")
	A better measure of the independent variable would be to find area of the opening in the pipe in square centimeters.

	Does fertilizer make a plant grow bigger?
	Amount of fertilizer measured in grams
	Growth of the plant measured by its height

Growth of the plant measured by the number of leaves
	Growth of the plant measured by its height
	Control Group:

The group without fertilizer!!


· Growth of the plant measured by the number of leaves 

· Same plants 

· Same soil 

· Same size pot 

· Same amount of water and light 

· Make measurements of growth at the same time 

