I. Scientific Methods 

– system for scientific ___________________

consists of a series of steps to solve a problem

A. Observations 

– before you can even state a problem, you need to have something to base it on

- usually, the type of observation used in the scientific method is one that makes you ask a question

B. Stating the Problem 

- after you have made some observations about the world around you, there might be a question on your mind

- your question should start with one of the standard questioning words:

__________________________________

C. Stating the hypothesis 

- a hypothesis is an educated guess that attempts to answer your problem that is based on ______________________

- hypotheses have a standard format

- composed of an _____________, a possible ____________, and a __________ for that explanation 

- "If it is true that (observation), then (explanation) because (reason)" 

D. Testing the hypothesis
- experiments must be designed so they test your hypothesis to see if you can either ____________ your ideas or not

1. Write a procedure
- a procedure is a ______________ list of directions that tells what materials you will use and how you will use them to test your hypothesis

- procedures must be very __________

- should be written so that anyone who picks up your procedure can read and follow it and get the same results that you did – ___________
2. Separate and control variables
- in order for your experiment to work, you need to be specific about what you are testing

- there should be only ____ variables that you examine

a. independent (manipulated) variable - the thing that you __________ in an experiment

b. dependent (responding) variable - the result you see from changing the _______________

- there may be many things that can influence what happens in your experiment

- you only want to look at how ____ variable affects the ________

- must hold the other variables ________ - that means they have to stay the _______ throughout the experiment

- also, you need to have a ________________ - a control group is the specimen in the experiment that is not altered

- a control group is used to show _________________ -  it serves as a basis for comparison 

- shows "normal” or “natural" conditions of change  

E, Interpreting data
- explain what your data means

- helps to make data tables and graphs to represent the data

- compare test groups to control groups - what are the differences?

- data may be qualitative or quantitative

- look for patterns of change - do these patterns appear to support your data?

F. Drawing conclusions
- conclusions must compare the data to your hypothesis

- have several parts

1. Did your experiment actually test your hypothesis? 

- look back to your hypothesis - did your experiment actually attempt to see if your original ideas were accurate?

2. Restate the hypothesis
- always restate your hypothesis as part of your conclusion

3. Did your interpretations (results) support your hypothesis? Why or shy not?
- look at your results and think about your interpretations - did the data you gathered back up your hypothesis? If it did, explain how your data helped support your hypothesis

- if your data does not support your hypothesis, try and explain where your hypothesis had a problem, and give some suggestions about how you would change the experiment if you did it again 

4. Sources of error and suggestions for further study
- whether your experiment supported your data or not, where do you think mistakes could have been made?

- what could be changed in the experiment to decrease the amount of error?

- if your data did not support your hypothesis, how would you change the experiment to possibly come up with data that would support your hypothesis?

- what new hypotheses might be generated from your experiment?

- what would you do differently if you had to do the same experiment again?

***REMEMBER*** The scientific method is actually a cycle - that means that your conclusion should and can lead to further questions for investigation!

