Design an Experiment



Step One: Ask a Question (4 points)
· Clear

· Testable

· Measurable

· controllable

For a question to be answered scientifically, it must be clear and testable, and the phenomenon that you question must be measurable and controllable. 

Step Two: Form a Hypothesis (4 points)
· hypothesis (explanation)

· can be proven wrong

· prediction

· If/Then

The next step in an experiment is to come up with a hypothesis, a tentative explanation for a scientific phenomenon.   Make sure your hypothesis can be proven wrong. If it cannot be proven wrong, it is useless to conduct an experiment to test it. 

Along with a hypothesis comes a prediction. A prediction is what you think will happen in the experiment. It takes the form of an if/then statement: IF the hypothesis is true, THEN these are the results I expect. 
Step Three: Determine Variables (3 points)
· Manipulated variable

· Responding variables

· Controlled variables

There are three kinds of variables that you must account for in an experiment. The manipulated variable is what you change in the experiment. It is important that you have only one manipulated variable in your experiment. You would not be able to draw reliable conclusions from the experiment if you altered more than one experimental condition. 

The responding variable is what you measure in the experiment. Unlike the manipulated variable, an experiment can have several resonding variables because variations in the manipulated variable can have many different effects. Responding variables can include qualitative as well as quantitative data.

Any other conditions in the experiment are called controlled variables. You must keep these conditions constant for during the experiment. If you change these variables, they become manipulated variables, and remember that you cannot have more than one manipulated variable in a scientific experiment. 
Step Four: Design a Procedure (4 points)
· Clear

· Repeatable

· Control group identified

· Solves the problem

The procedure is the exact steps you take to carry out your experiment. This may change during the experiment if you discover a better way to do something than your original procedure. Be sure to note all changes in your procedure. 

The control group is the group in which the manipulated variable is held at a "normal" level. The purpose of a control group is to show what would normally happen and compare it with what happens when you change the manipulated variable. This shows if the manipulated variable is really responsible for your observations. 
Be careful not to confuse the control group with the controlled variables. Remember, the control group is the group in which the manipulated variable isn't changed, and the controlled variables are the variables that never change in any group. 

Grammar and Spelling (5 points)
Total Points Possible: 20
Source for entire lesson: Campbell, Neil A. "Lab Topic 1: Scientific Investigation." Lab Manual for Campbell, Fifth Edition. Ed. Dan Wivagg. Menlo Park, California: Benjamin/Cummings, 2000, pp. 1-27. 

