The Scientific Method 
The scientific method (SM) is a systematic approach to problem solving in science.  It is an organized process to do research, and it provides a framework for scientists to verify the work of others.

The process begins with making observations.  Observations are a means of gathering information, or data.  Data that is descriptive is called qualitative data.  Other kinds of data include taking measurements.  Numerical information of this kind is called quantitative data.
Examples of qualitative data include color, odor, size, shape, texture, or some other physical characteristic obtained via the five senses.

Examples of quantitative data include how much, how little, how big, how small, how hot, how cold, etc, or any other numeric characteristic obtained from measurements.

After gathering data, a tentative explanation can be made to explain the observations.  This tentative explanation (or educated guess) is called a hypothesis.  Hypotheses are meaningless unless they have data to back them up.  Forming a hypothesis allows one to focus on the next step: the experiment.  
An experiment is a set of controlled observations designed to test the hypothesis.  This must be done carefully so that one or more variables may be tested.  Variables are conditions.  The variable that you manipulate is called the independent variable.  The variable that changes as a result of the manipulation is called the dependent variable.  On a graph, these are usually denoted as X and Y, respectively.  Oftentimes, in experiments, it is good to have a control, which is an un-manipulated standard for comparison.  Data from an experiment must be analyzed carefully.

After the data have been analyzed and applied to the hypothesis, a conclusion can be drawn.  The conclusion is a judgment based on the information obtained.  A hypothesis can never be proven, only supported.  
A theory is an explanation that has been supported by many, many experiments.  A theory cannot be formed after one experiment.  All theories are still subject to new experimental data and can be modified.  A theory is considered successful if it can be used to make predictions that turn out to be true.
Questions
1. Is the scientific method the only way to do scientific research?

2. Can a hypothesis be formed without making observations?

3. In reference to the measurements activity on last week, what type of data did you collect?

4. Why is it necessary to perform an experiment?

5. A control serves what purpose?

6. Can a researcher control what happens to the dependent variable?  Why or why not?

7. What is a conclusion and how does it relate to the hypothesis?

8. Can a hypothesis be proven?  Why or why not?

9. When can a hypothesis become a theory?

10.  Once a theory has been formed, can it still be tested?
