Scientific Method – Lesson Plan
Linked to CK-12 Concepts: Scientific Method, Development of Hypotheses
Class: (Customize to your use)
Date: (Customize to your use)
Standard(s): (Customize to your use)
Key Objective(s):
Concept Objective: Explain how scientific questions are answered using scientific method.
Learning Objective:   
· Explain the importance of asking questions. 
· State the steps of the scientific method.
Learning Activities and Timing: (Customize to your use.  View this concept’s “Additional Resources” for access to even more useful materials.)
Exit Criteria: (Customize to your use)
When students finish this lesson, they should be able to…
· Apply the steps of the scientific method to solve problems throughout the course.
Teaching Strategies and Tips:
Introducing the lesson
Complete the following classroom demonstration of an experiment or another experiment that produces an unexpected outcome. While you are performing the experiment, have students make observations and predictions of the outcome. Have students work as partners to come up with a hypothesis for the unexpected outcome and develop a procedure to test that hypothesis.  



Balloon Experiment Demonstration

Materials: 
Two 2-liter soda bottles
Two balloons

Procedure
Before class:  Poke a small hole in the bottom of one of the soda bottles. (Do not tell the students there is a hole in one of the bottles.) Place one balloon in one of the bottles, stretching the balloon over the opening of the bottle.  Repeat this step for the other balloon and bottle.
1. Pass out student worksheet titled, “Balloon Experiment Demonstration.”  Have students make predictions about what will happen when two people try to blow up balloons inside two soda bottles.
2. Have student volunteers try blowing up the balloons inside the bottles. (The bottle with the hole in the bottom should allow the student to blow up the balloon. The bottle without the hole should prevent the balloon from blowing up.)  
3. Have students record their observations and brainstorm possible explanations with an elbow partner. Encourage students to come up with more than one hypothesis that begin with “How” or “Why.”
4. Have students share out in a class discussion format. 
5. With their partner, have students brainstorm how they could test one or more of the hypotheses shared in the class discussion.
Visuals:
Show diagram of scientific method and either have students read the concept titled, “Scientific Method” and “Developing a Hypothesis,” or discuss as a class.



Science Inquiry:
Using Scientific Method in Your Daily Life 
Break the class into groups of two to four and discuss how people use scientific method in their daily lives, even for things that are not science. Here is an example for students to brainstorm. Say you get in the car in the morning to drive to school (or a parent does) and the car won’t start. Come up with as many hypotheses as you can to explain why the car won’t start. How can you test those hypotheses? What materials do you need? How will you know which hypothesis is correct? What general conclusion can you come up with from your “study?” A good one might be that a car can’t run if it has no fuel. 

Differentiated Instruction:
Group students in mixed-ability pairs during the class demonstration and/or the science inquiry.  Use provided visuals to support language learners. 
  
Common Misconceptions:
Sometimes students may assume that once a hypothesis is developed, then that is the final hypothesis. Emphasize to the students that hypotheses are tested and often rejected for other hypotheses based on the data gathered. It takes repeated tests and experiments to gather evidence to support a hypothesis. 
Enrichment:
Make a Display 
The scientific method will be an important theme throughout the course. "How did she do that? How was that discovered? What was the hypothesis? What observations were made? What was the conclusion?" These and similar questions could come up practically every day. Ask students to make a display depicting the scientific method. Have them explain their display to the class, and leave the display visible for all to see throughout the course. For additional understanding, they can put in an example of how scientific method has been used in science. A newspaper or magazine article may reveal a study in which scientific method helped scientists to find reliable results. 

Review Questions:
1. What features does a question need to have to be a good science question? 
2. Create a list of three questions that are good science questions.
Solution Guide:
1. Science questions should be based on your own observations, be open inquiry questions that address how or why, and are testable.
2. Answers will vary.
Points to Consider:
Questions and problems can be answered logically by using the steps of the scientific method. Steps include: make observations or state the problem, form a hypothesis, test the hypothesis, then analyze the data and state your conclusion. 
Homework:
[bookmark: _GoBack]At the end of the period, reveal to students the hole at the bottom of the soda bottle. (The one in which the balloon blew up.) Have students research air pressure and write a conclusion for the Balloon Experiment.
 
Additional Resources:
Information on Air Pressure for the homework assignment http://kids.earth.nasa.gov/archive/air_pressure/
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