Scientific Method

Learning Outcomes
· I can list the basic steps to the Scientific Method.
· I can define control variables, experimental/independent variable, dependent variable, quantitative data and qualitative data.

Five steps to the scientific method
1. Observe or Question
2. Hypothesis
3. Experiment
4. Collect & Analyze Data
5. Conclusion

Step 1	Observe or Question
· make observations using your five senses
· develop a question based on your observations
· must be testable and measurable
· cannot be opinion related
· cannot be answered by just doing research

Circle the numbers of the questions which are testable using scientific experimentation.
1. Are there more seeds in Fuji Apples or Washington Apples?
2. What types of apples grow in Missouri?
3. Why do people smoke?
4. Does talking to a plant affect a it’s height?
5. Where are whales found in the world?
6. How do you feel if you do not eat breakfast?
7. Which planet is the most interesting one to study?
8. Which objects are attracted by a magnet: paperclip, penny, foil?
9. Do larger or smaller seeds make prettier flowers?
10. Do flying saucers really exist?
11. Which pill design will dissolve faster: tablet, caplet, or capsule?
12. Does the color of a surface affect its temperature?
13. Why does doing homework help your grades?
14. Does doing homework help your grades?

Step 2	Hypothesis, Predictions and Inferences
· Hypothesis
· an educated guess at what you think the answer to the question will be
· conduct research to educate yourself first
· written as an “If ... then …” statement
· example:	If the surface colour is darker, then it will be hotter.
· [bookmark: _GoBack]Prediction
· making an educated guess about what will happen in the future
· example:  You see someone speeding excessively.
· Prediction: speeding ticket, accident, etc.
· Inference
· making an educated guess about why something has already happened
· example:  You see a car crashed into a pole.
· Inference: car was speeding, swerved to miss something, etc.

Step 3	Experiment
· 3 Types of Variables
· Experimental / Independent Variable
· The one thing you are testing.
· Can only be one experimental variable but may have different versions of that variable.
· Control Variables
· All of the other factors in your experiment that do not change.
· Dependent Variable
· What are you measuring to determine if changing the experimental variable has an effect?
· example:	Testing fertilizers on plant growth.
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· 2 Groups
· Control Group
· has all control variables but no experimental variable
· allows for comparison of results (base line data)
· Experimental Groups
· has all control variables, and one change to the experimental variable
· can have multiple experimental groups

Step 4	Collect & Analyze Data
· Quantitative Data
· measurable – mass, volume, density, temperature

· Qualitative Data
· descriptive – colour, taste, smell, lighter than
· subjective to the person collecting the data
· Analyze Data
· may be organize into charts, tables or graphs
· may be a description of what you saw
· looking for a trend

Step 5	Conclusion
· the answer to the hypothesis based on the data collected from your experiment
· retest to confirm your results
· share the results
· benefit to society
· source for future research
· allows other scientists to verify your results

