Lesson plan for Balloons and Bouyancy :
Time for activity 50  minutes


Learning Goals: Students will be able on a molecular level to

1. Explain why a rigid sphere would float or sink.

2. Determine what causes helium balloon to rise up or fall down in the box.

3. Describe the differences between the hot air balloon, rigid sphere, and helium balloon.

4. Explain why a hot air balloon has a heater.

Background: 

My students used Gas Properties to help develop a molecular model during a heat and thermodynamics unit earlier in the semester. They were introduced to buoyancy through the text. In particular, they did some simple problems finding buoyant force of an object floating or suspended in a fluid like a boat on water, a solid object in a liquid, and gas balloons in air.

Balloons and Buoyancy Introduction:  

I talked about how pressure is a result of the molecules colliding with the container. I think this caused some extra confusion because many of the student answers about why some things float and some sink had references to pressure as opposed to density. I think next time, I’ll omit this discussion. 

Also, the sim can run very slowly if there are molecules. 

Lesson: 

I used this sim for the first time in April 08. I made these notes and sent them to the PhET team. The sim will be under review this summer. 

We used BB in class today first and second hours. 
1. I found that my students did not think to add molecules to the sphere and balloons, so they made odd connections. I stopped the class and made an announcement. ( I saw the same thing second hour, so I added a bullet to the directions for next time)
 
2 First hour, we started with the question about how hot air balloons work and there was a lot of confusion. #3 below was number 1. I revised the directions and started with the rigid sphere tab. There was much better understanding. I wonder if we should consider switching the order of the tabs.
 
3 Many students moved the gravity slider to high and then had difficulty making observations, so I stopped class and told them not to move it. The sim is optimized at the opening setting. (I added the bullet after second hour for next year)

4 First hour, I had a learning goal about how the type of gas effects the motion in the directions, but the students had already answered it with the other questions, so it seems they explore that option without prompting.
 
5 Several times, I saw students' computers running very slowly and I discovered that they had left previous tabs running with high numbers of molecules or temperature. (I made an announcement.)
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