Last printed 9/16/2001 3:53 PM
Scientific Method
Page 1 of 2

A. The Scientific Method

1. Define the problem.

a. Research the problem

i. Make observations about the problem

ii. Find out what others think about the problem.

iii. Look for relationships between the data.

b. Be specific with the problem.  Limit it to a dependent and independent variable.  Identify the independent and dependant variables.

i. Independent Variable:  Is controlled (changed) by the experimenter.

ii. Dependent Variable:  Is the variable under study.  How is the dependent variable affected by the independent variable?

c. State the problem in question form.  It is usually better not to ask why questions because they are hard to prove.  What questions are usually better.  The best way to state this is as follows:  What is the relationship between (independent variable) and dependent variable.

2. State the hypothesis:

a. The hypothesis is an educated guess.

b. This should be stated in the "If . . . then . . ." format.

c. The hypothesis should be stated in terms of the independent variable versus the dependent variable.  Examples:

i. If the temperature is changed then the volume will change in direct proportion, when pressure is held constant.

ii. If an object is dropped in a vacuum then the size of the object will not effect the acceleration due to gravity.

3. Design Experiment

a. Develop a standard set of definitions for words used in the procedure.

b. Develop group of constants.  Describe in the procedure how you are accounting, controlling, or otherwise managing these factors which could effect the outcome of the experiment.

c. The only variables should be the independent and dependant variables.

d. Identify the data to be collected.

i. How will the data be collected?

ii. How will the data be recorded?

e. State explicitly the procedures for the experiment.  Remember that the experiment will only be valid if another experimenter can repeat it.

f. Types of Experiments

i. Direct Experiment:  independent variable is changed during the experiment causing a change to the dependent variable.

ii. Control Experiment:  The experiment is run once without any changes, then is run after applying changes.

a.) Control group:  population being studied that has not had the independent variable changed.

b.) Experimental group:  population being studied where the independent variable was changed.

4. Run Experiment.

5. Collect Data

6. Analyze the Data

a. Math Analysis

b. Graph Data if possible.

c. Look for mathematical relationships in the data.

7. Draw Conclusions

a. Compare and contrast conclusion with hypothesis.

b. Make suggestions to improve the experiment.  Propose changes to the procedures, a different way to approach the problem, or even a new hypothesis or problem!

c. If the hypothesis is supported, then try to design another experiment to test the hypothesis.

B. Things Science does not study.

1. One-time events.

2. (Classic)  Ideas that cannot be quantified.

3. Religion

Scientific Law:

A hypothesis predicts an event.

A theory explains it.

A law describes it.

Scientific Method

Check List Form

1. Define the problem.

a.
Independent Variable (What the experimenter will change).

b.
Dependent Variable (What will change due to the change in the independent variable).

2.
State Hypothesis in "If . . . then . . ." format.   If __________________________


__________________________________________________________________ 

then 
_________________________________________________________________

_______________________________________________________________________.

3.
Design the Experiment:


a.
Other factors that need to be held constant or controlled:

b.
Data to be collected.  (Include constants, independent and dependent variables!)

*4.
Run the Experiment

*5.
Collect Data

*6.
Analyze Data

*7.
Draw Conclusions
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