SCIENTIFIC METHOD SHEET
The scientific method is a procedure used by scientists to prove or disprove ideas.  There are several steps in the scientific method that must be followed.  Below the steps are listed along with an explanation.   There are also real-life examples of the scientific method in use.

First step:  Make an observation
A situation occurs that strikes a scientists attention, a problem that he want to solve.  In this step he observes what is occurring and starts the process in motion.

Real life situation:  Isaac Newton observed an apple fall to the ground and wondered if things fell at a rate that could be measured.

Second step:
Develop a hypothesis

This is when the scientist makes the first educated guess as to what is happening.  There is often not a lot of detail in the first hypothesis.  The hypothesis is created from the observations made earlier by the scientist.

Real life situation: 
Newton observed that bodies tend to fall at a predictable speed.

Third step:  Start experimentation
This step is the heart of science.  The scientist designs tests of the hypothesis.  The tests are measured and controlled carefully.  After each test the scientist looks at the data and how it compares to the hypothesis.  At this point one of the following three things can occur.   The first is that the data agrees with the hypothesis in which case only some fine tuning may be necessary.  The second is that the data may show some agreement, but some changes are necessary in the hypothesis.   The third is that the data doesn’t agree with the hypothesis at all and the hypothesis must be thrown out. 

Real life situation:   
Newton started dropping objects and measured the speed at which they dropped.

Fourth step:
Analyze the data from the experimentation
This step is crucial.  Many scientists have collected good data but then did not have the ability to follow it through and make the proper adjustments or conclusions.  The data must be studied and then one of three determinations must be made.

1. The data contradicts the hypothesis and therefore must be thrown out.   Many theories are eventually thrown out.  It might not seem that way, but in a school setting, we tend to ignore the theories that don’t work and concentrate on the correct theories.
2. The data seems to support the theory but it is not totally exact and more work must be done.  This more work entails adjusting the theory some way.  Sometimes the adjustments are minor and sometimes they are large in scope.   After this is done, it is almost as if the scientist has proposed a new idea so they have to go back to step 3 (experimentation) and start more tests and experiments.

3. The data fully backs the theory and events can be explained and predetermined because of the findings.  For example, the Law of Gravitation not only tells us how an object falls, but will tell us things such as how fast the object is falling when it strikes the ground, or how fast it is traveling after any elapsed time.   At this point it becomes a Law.   Science has the Law of Gravitation, the Periodic Law, the Law of Conservation of Matter and others.
Real life situation:
Newton formulated the Law of Universal Gravitation that stated exactly how falling 


objects behave.  It is still used to this day. 
