Variables in your science fair project

Scientists use an experiment to search for cause and effect relationships in nature. In other words, they design an experiment so that changes to one item cause something else to vary in a predictable way. 

These changing quantities are called variables. A variable is any factor, trait, or condition that can exist in differing amounts or types. An experiment usually has three kinds of variables: 
1. independent 
2. dependent
3. controlled.

The independent variable is the one that is changed by the scientist. To ensure a fair test, a good experiment has only one independent variable. As the scientist changes the independent variable, he or she observes what happens.

The scientist observes the dependent variable to see how it responds to the change made to the independent variable. The new value of the dependent variable is caused by and depends on the value of the independent variable. 

For example, if you open a faucet (the independent variable), the quantity of water flowing (dependent variable) changes in response--you observe that the water flow increases. 

Experiments also have controlled variables. Controlled variables are quantities that we want to remain constant to make sure the test is fair. 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. If we change both of them at the same time, we can't be sure how much of the change in water flow is because of the faucet opening and how much because of the water pressure. In other words, it would not be a fair test. Most experiments have more than one controlled variable. 

In a good experiment, the scientist must be able to measure the values for each variable. Weight or mass is an example of a variable that is very easy to measure. However, imagine trying to do an experiment where one of the variables is love. There is no such thing as a "love-meter." You might have a belief that someone is in love, but you cannot really be sure, and you would probably have friends that don't agree with you. So, love is not measurable in a scientific sense; therefore, it would be a poor variable to use in an experiment. 

Examples of Variables

	Question 
	Independent Variable
(What I change) 
	Dependent Variables 
(What I observe) 
	Controlled Variables 
(What I keep the same)

	How much water flows through a faucet at different openings? 
	
	
	

	Does heating a cup of water allow it to dissolve more sugar? 
	
	
	

	Does fertilizer make a plant grow bigger? 
	
	 
	

	Does an electric motor turn faster if you increase the voltage?
	
	
	


Time as an Example of an Independent Variable

In some experiments, time is what causes the dependent variable to change. The scientist simply starts the process, then observes and records data at regular intervals.

	Question 
	Independent Variable
(What I change) 
	Dependent Variables 
(What I observe) 
	Controlled Variables 
(What I keep the same)

	How fast does a candle burn? 
	
	
	


The Independent Variable for Surveys and Tests of Different Groups

When a scientist performs a test or survey on different groups of people or things, those groups define the independent variable. For example:

	Question 
	Independent Variable
(What I change) 
	Dependent Variables 
(What I observe) 
	Controlled Variables 
(What I keep the same)

	Who listens to music the most: teenagers or their parents? 
	
	
	


Either/Or  Variables

Sometimes a variable simply represents an either/or condition. For example, something might be either present or not present during an experiment.

	Question 
	Independent Variable
(What I change) 
	Dependent Variables 
(What I observe) 
	Controlled Variables 
(What I keep the same)

	Is a classroom noisier when the teacher leaves the room?
	
	
	

	Do bicycle fenders keep the rider dry when riding through a puddle?
	
	
	


Science Fair Project Variables Checklist

	What Makes for Good Variables? 
	For Good Variables, You Should Answer "Yes" to Every Question

	Is the independent variable measurable?
	Yes / No

	Can you change the independent variable during the experiment? 
	Yes / No

	Have you identified all relevant dependent variables, and are they all caused by and dependent on the independent variable? 
	Yes / No

	Are all dependent variable(s) measurable?
	Yes / No

	Have you identified all relevant controlled variables? 
	Yes / No

	Can all controlled variables be held at a steady value during the experiment?
	Yes / No
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