The scientific method:

Tools:

deduction  or deductive reasoning:   Going from the general assumption to the particular application.  If….. then…  statements.   Application of general truths to predict events.

induction  or inductive reasoning:   Gathering together a variety of observations to produce a general statement of truth.

As we describe the “scientific method,”  we will see that scientists use both types of reasoning to different degrees.

The Greeks relied almost wholly on deductive reasoning, and were in general loathe to do empirical measurements (a fancy term for experiments)

experiment   A controlled measurement of the relationship between two or more variables.  Experiments are often, but not always quantifiable.

The qualities of an ideal experiment:

1.  Dependent and Independent variables are carefully defined.

2.  Extraneous variables to the experiment are carefully controlled.

3.  Variables are quantifiable.

4.  The experiment is reproducible.

The “Scientific Method”     (Remember, there is really no set, definable absolute scientific method which all scientists follow.  This is only a useful outline to explain in the most general terms what scientists typically do.  Scientists often resort to trial and error and guessing and even rely on “intuition” as they do science)

1.  Observation


- gathering of related facts


- formation of a general statement


- forming a “fundamental fact of experience”


- induction


- may involve some experimentation as well

2.  Hypothesis:  an attempted explanation of the reason or cause of the fundamental fact of experience


- quantifiable


- verifiable


- based on prior knowledge:  not a shot in the dark

3.  Experiment   an attempt to test the validity of the hypothesis.


- reproducible


- as quantifiable as possible


- great attention to controlling the variables to increase reliability of conclusions.

4.  Verification (or denial) of the original hypothesis.


-if denial, either form a new hypothesis or tweak the hypothesis slightly or simply 

              give up


- if verified, then,

5.  Predicted Consequences

- deduction.  Implications of generalization.  If this is true, then also such and 

               such should be true. 

6.  Further experimentation and verification.

7.  Formation of a theory.    Loosely, a theory is a generally accepted hypothesis whose 

     predictions and verification are sufficient to be useful to the larger scientific 

     community.


- involves colleagues and time.

