Steps of the Scientific Method

Make observations in the natural world
This is some process in science that you see, you are interested in, and would like to know why or how it works
Stating the Problem/Ask a Question
The scientific method starts when you ask a question about something that you observe: How, What, When, Who, Which, Why, or Where?

And, in order for the scientific method to answer the question it must be about something that you can measure, preferably with a number

Background Research

Rather than starting from scratch in putting together a plan for answering your question, you want to be a savvy scientist using library and Internet research to help you find the best way to do things and insure that you don't repeat mistakes from the past.
Construct a Hypothesis


A hypothesis is an educated guess about how things work:

You must state your hypothesis in a way that you can easily measure, and of course, your hypothesis should be constructed in a way to help you answer your original question.
Format your hypothesis:  Cause and effect if…then statement 

Example:  If (independent variable) is related to (dependent variable) then this will be the predicted/expected outcome.
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Independent Variable – Changed by Scientist/you
Dependent Variable- What is observes because of the change
Test your hypothesis by doing an experiment


Materials List 
What type of supplies and equipment will you need to complete the experiment? By making a complete list ahead of time, you can make sure that you have everything on hand when you need it. Some items may take time to obtain, so making a materials list in advance represents good planning!
Make the materials list as specific as possible, and be sure you can get everything you need before you start your experiment.

Experimental Procedure

Write the experimental procedure like a step-by-step recipe for the experiment. A good procedure is so detailed and complete that it lets someone else duplicate your experiment exactly! 

· Repeating a science experiment is an important step to verify that your results are consistent and not just an accident. 

· For a typical experiment, you should plan to repeat it at least three times (more is better). 

· If you are doing something like growing plants, then you should do the experiment on at least three plants in separate pots (that's the same as doing the experiment three times). 

· If you are doing an experiment that involves testing or surveying different groups, you won't need to repeat the experiment three times, but you will need to test or survey a sufficient number of participants to insure that your results are reliable. You will almost always need many more than three participants!

Conducting an experiment
· Record all of your observations during your experiment. 
· Before starting your experiment, prepare a data table so you can quickly write down your measurements as you observe them. 

· Follow your experimental procedure exactly. If you need to make changes in the procedure (which often happens), write down the changes exactly as you made them. 

· Be consistent, careful, and accurate when you take your measurements. Numerical measurements are best. 
Data Analysis & Graphs: 
Once the experiment is complete, you collect your measurements and analyze them to see if your hypothesis is true or false.
· Review your data. Try to look at the results of your experiment with a critical eye. 
Ask yourself these questions: 

· Is it complete, or did I forget something? 

· Do I need to collect more data? 

· Did I make any mistakes?

· Calculate an average for the different trials of your experiment, if appropriate.

· Make sure to clearly label all tables and graphs. And, include the units of measurement (volts, inches, grams, etc.).

· When Graphing place your independent variable on the x-axis of your graph and the dependent variable on the y-axis
Conclusion

Your conclusion summarizes how your results support or contradict your original hypothesis: 

· Summarize your project results in a few sentences and use this summary to support your conclusion. Include key facts from your background research to help explain your results as needed.

· State whether your results support or contradict your hypothesis. 

· State the relationship between the independent and dependent variable.

· Summarize and evaluate your experimental procedure, making comments about its success and effectiveness.

· Suggest changes in the experimental procedure (or design) and/or possibilities for further study. 

For more detailed information on the Steps to the Scientific Method check out 


http://www.sciencebuddies.org/mentoring/project_scientific_method.shtml 
