I. Science Fair Projects: a science investigation using the scientific method

II. The Scientific Method: tool that scientist use to find answers to scientific questions

A. Process of thinking through the possible solutions to a problem and testing each possibility for the best solution

B. Steps of the Scientific Method:

1. Doing Research

2. Identifying a Problem

3. Stating a Hypothesis

4. Conducting a Project Experiment

5. Reaching a Conclusion

C. Research: the process of collecting information from your own experiences(science class, athletics, playing), knowledgeable sources (science teachers, scientists), an data from exploratory experiments

1. First Research (Primary Research): helps you select a project topic (may be your past experiences)

2. Project Research: begins after you have chosen a topic

a) Helps you understand the topic

D. Express a problem

E. Propose a hypothesis

F. Design an experiment

1. Experiments are designed to test the hypothesis

2. Goal of Research:

a) Expressing a problem

b) Proposing an answer to the problem (hypotheis)

c) Designing the project experiment

G. Do’s:

1. Use more than one reference ( book, magazine, encyclopedia, website)

2. Gather info from the pros ( scientists, science teachers, physicians)

3. Perform exploratory experiments (short and quick, make observations, and write down any questions)

III. Problem: the scientific question to be answered or solved (not a yes or no question)

A. Must be answered with a statement

B. Do’s:

1. Limit your problem

2. Choose a problem that can be solved experimentally

IV. Hypothesis: possible answer/solution to a scientific question/problem based on knowledge and research

A. A single statement
B. Makes a claim about two (2) factors that relate

C. Example: 

1. Question: How is the buoyancy force acting on a floating object related to the weight of the water it displaces?

2. Hypothesis: The buoyancy force acting on an object is equal to the weight of the water displaced by the object

D. Do’s:

1. State the facts from past experiences or observations on which you based your hypothesis (explaining how you arrived at your “single statement” hypothesis)

2. Write down your hypothesis before beginning you project experimentation

E. Don’t

1. Change your hypothesis even if your experimentation does not support it (If time permits, repeat or redesign the experiment to confirm your results

F. Project Experimentation: the process of testing a hypothesis

V. Variable: things that have an effect on the experiment

A. 3 types of Variables:

1. Independent variables: the variable that you purposely manipulate (a.k.a. Manipulated variable)

2. Dependent variable: the variable being observed that changes in response to the Independent variable (a.k.a. Responding variable)
3. Controlled variable: the variables that are not changed ( these variable are controlled to not change so that we can isolate and identify the variable that causes the results of the experiment)

a) Control: a test in which the independent variable is kept constant in order to measure the changes in the dependent variable

B. All variables are identical to the experimental setup-your original setup, except for the independent variable.  

C. Factors that are the identical in the both the experimental setup and the control setup are the controlled variables.

D. Do’s:

1. Have only one independent variable during an experiment

2. Repeat the experiment more than once to verify your results

3. Have a control

4. Have more than one control, with each being identical

5. Organized data 

VI. Project Conclusion:

A. A summary of the results of the project experimentation and a statement of how the results relate to the hypothesis

B. Do’s:

1. Include reasons that the experimental results are different than the hypothesis

2. Give possible explanation for the difference between the experimental results and the hypothesis

3. Give ways that you can experiment further to confirm the results of your original experiment
C. Don’t:

1. Change your hypothesis

2. Leave out experimental results that do not support your hypothesis
