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 Experimental Design
A Good Experiment:

· Tests one variable at a time.  If more than one thing is tested at a time, it won’t be clear which variable caused the end result.

· Must be fair and unbiased. This means that the experimenter must not allow his or her opinions to influence the experiment. 

· Does not allow any outside factors to affect the outcome of the experiment.

Important Terms to Know:
1. Variable- anything in an experiment that can change or be changed; any factor that can have an effect on the outcome of the experiment.

2. Independent variable (IV)-  the factor that is intentionally changed by the experimenter.

To determine the IV, ask yourself:  “What is being changed?”
Complete this statement:  “I will change the ____________________.”

3. Dependent variable (DV)-  the factor that may respond to the change in the IV; it is measured and observed by the experimenter.

To determine the DV ask yourself:  “What will I measure and observe?”
Complete this statement:  “I will measure and observe the ____________.”
4. Controlled variables (CV) - all reasonable variables that should not be allowed to have an effect on the outcome of the experiment. These variables are controlled throughout the experiment. Most experiments have many variables that need to be controlled. 
They are also called constants and are NOT the same as a control!
To determine the CV, ask yourself: “What should not be allowed to change?”
Complete this statement:  “I will not allow the ____________ to change.”
5. Title​ – what will be answered by performing the experiment; includes the IV and DV when written. Use this formula when writing a title: The Effect of the (IV) on the (DV)
6. Hypothesis- statement of how you think the IV will affect the DV.

Use this “if…then…” formula when writing a hypothesis:

If the IV is (describe change), then the DV will (describe effect).

Example: If the number of number of paper clips added to a paper airplane is increased, then the distance it is thrown will increase.
7. Procedure- instructions written in numbered steps that explain how to perform the experiment. This must be written clearly so that another person could do the experiment exactly the same way you did.

8. Data- the measurements or observations of how the IV is affecting the DV. It is usually organized into a table. Graph the data if possible to help show the relationship of the IV to the DV.
9. Conclusions- statements of how the IV did affect the DV. These statements are based on the data from the experiment, and tell if the hypothesis was proven or disproven.

10. Repeated trials-doing the experiment completely several times to gather enough data to make a good conclusion. Repeating the experiment will reduce the effect of experimental errors. Typically, experiments should have at least five trials, though more is always better.
11. Control – group or individual in the experiment that is not tested, but is used for comparison as a reference for what “normal” would be like. Not all experiments have a control.
Example: An experiment is testing how the amount of sleep the night before a test may affect student test scores. They would vary the number of hours of sleep students had the night before. Students who received 8 hrs of sleep would be considered the control because that is what doctors recommend to be “normal.”
12. Levels of the independent variable- Different ways that you will change the IV.


Example: An experiment is testing the effect of temperature on the growth of plants.  How many different temperatures will be used?  Each one is a level of the IV.
Example: An experiment is testing different paper towel brands to see which has the best absorption. The different brands are each different levels of the IV.
13.  Operational definition- define exactly how the DV will be measured and observed. 


Example: Specifically state how “plant growth” will be measured. It might be by measuring the height of the plant in centimeters, counting the number of leaves, or observing the condition of the plant. 

Example: When measuring the absorption of paper towels, you could measure it with the amount of water absorbed (mL0 or maybe you would measure the total mass of the paper towel (g). 

14. Accuracy: Refers to how “correct” a measurement is to the true value.

15. Precision: Refers to how “exact” and “repeatable” the measurement is.

More decimal places in a measurement means it is more precise. However, a scientist can only be as precise as the instrument being used. A ruler has a precision of 1 mm. You cannot therefore measure the length of an object any more precisely than that.

Example: 4.556 m is more precise than 4.5 m. 
