Lesson plan for Balloons and Static Electricity and John Travoltage as a demo
http://www.colorado.edu/physics/phet
40 minute activity


Learning Goals: Students will be able to describe and draw models for common static electricity concepts. (transfer of charge, induction, attraction, repulsion, and grounding)
Background: 
  This will be part of an introduction to the chapter on static electricity. I will have balloons, wear a sweater and have a demo size electroscope. Two balloons need to be tied on strings hanging to demonstrate repulsion like the sim. (I hang them on a ring stand because I don’t have easy access to Helium)
    We will briefly review atomic structure before beginning the lesson.
Helpful hints:
  Before class, open Balloons and Static Electricity and select the SHOW NO CHARGES on and leave the other settings on default. Also open John Travoltage and minimize it.
  You can use the Balloon sim to show repulsion, but it is a little tricky. You have to lightly charge one balloon, quickly charge the other. Then you can make the first one move by repulsion. If the balloon touches the wall, you won’t be able to make it move by repulsion. You can grab it and place it somewhere else. Small charge seems to work better for me than large amounts. I recommend practicing this before you do it in class. The effect of the wall is always present even if you uncheck WALL.
Lesson: 
1. Rub a balloon on your sweater and stick it to the sweater.   

2. Say “Write down what you think is happening.” Have a few students share their thinking as part of the class discussion.
3. Display the Balloons and Static Electricity sim with the charges hidden. Rub the balloon on the sweater and have it stick on the sweater like you did with the real objects. Then turn on the SHOW ALL CHARGES and say “Write observations and include drawings” and then repeat the demo using the sim. Hit RESET to do this several times. 
4. Say “Reflect on your answer to #2, write down how your thinking has changed.” Have a class discussion. Include in the discussion the vocabulary: charge transfer and electric attraction.

5. Show how a real balloon can stick on the wall. Say  “Write what you think is happening.” Follow with sharing and discussing.

6. Repeat the demo using the sim with the charges on. Say “Write observations with drawings of what happens” and then repeat the demo. Hit RESET to do this several times. 

7. Say “Reflect on your answer to #5, write down how your thinking has changed.” Have a class discussion. Include in the discussion the vocabulary: induction; compare with charge transfer and electric attraction.
8. Have the two balloon tied to strings hanging from the ceiling. Rub them on your sweater and let them hang showing repulsion. Say  “Write what you think is happening.” Follow with sharing and discussing.

9. Say “Write observations with drawings of what happens” and then repeat the demo. This demo is a little tricky. See notes in Helpful Hints. Hit RESET to do this several times. 

10. Say “Reflect on your answer to #8, write down any new ideas that you have.” Have a class discussion. Include in the discussion the vocabulary: electric repulsion; compare with charge transfer, induction and electric attraction.

11. Show how an electroscope is used to measure charge by rubbing the balloon and bringing it near the scope. My scope will show a difference between rubbing more than less.


12. Draw an electroscope and a balloon like the picture on the right.  Say “ Draw this on your paper and sketch what you think is happening to make the electroscope parts move apart.” Then have a student draw his model on the board and follow with a class discussion.
13. Touch the electroscope to ground it. Demonstrate several times and say “Draw what you think is happening.” 
14. Bring up John Travoltage. Rub John’s foot on the floor to demonstrate charge transfer. Talk about the similarities and differences in the two models represented by the sims. Touch his finger to the door knob to show grounding. Make sure that they understand that this is commonly called grounding. Say “Discuss with your partner what is happening when he touches the knob.” Repeat the demo several times. 
15. Our text has several illustrations about these ideas, so I’ll have the students open their books and I’ll have them look at them. There are questions in our text that will ask for writing descriptions and drawing models that I will assign.









11/3/2005 Loeblein


