Tracey Critchley-Thonfeld

Earl Grey’s Rocket
Materials Required

· a tea bag (the type that is folded over with a staple at the top)
· a toilet paper roll
· a heat and fire resistant surface
· safety goggles

· a lighter

· a pail of water

· scissors

· a room without a draft where the experiment can be conducted

Safety Considerations

Because of the potential fire hazard, this demonstration should be performed by the instructor, not the students.

The tea bag will lift off almost vertically; however, if there are any drafts in the room it will change the path the rocket will take.  Therefore, this experiment should be performed away from flammable materials, and students should be seated at an appropriate distance away from the experiment.

Although for the purpose of this assignment I named the experiment “Earl Grey’s Rocket,” I may not tell the students that the rocket is a tea bag as they may attempt to duplicate the experiment unsupervised at home.  

Where does is fit into the Curriculum?
Grade 5, Cluster 4, Weather

· 5-4-03 – Describe properties of air.  Include: has mass/weight and volume; expands to fill a space; expands and rises when heated; contracts and sinks when cooled; exerts pressure; moves from areas of high pressure to areas of low pressure.

Grade 6, Cluster 2, Flight
· 6-2-02 – Describe properties of fluids using air and water as examples, and identify manifestations of these properties in daily life.  Include: air and water flow and exert pressure; objects can flow through air and water; warm air and water rise.

· 6-2-05 – Describe how “lighter-than-air” flying devices are able to achieve lift.  Include: hot-air balloons, helium balloons.  (NOTE:  For this assignment I have chosen to do the experiment as an activation activity to the lessons on “lighter than air” flying devices.)
Teaching Sequence

1. Before class begins and students arrive in class, cut the tea bag open just under the staple so that the bag forms a cylinder.  Discard the tea.
2. Put students into groups of four or five.

3. Put the toilet paper roll and the tea bag cylinder on the desk and tell students that we will be doing an experiment with each one.  Choose the toilet paper roll first, but make it seem as if it has been chosen arbitrarily.

4. Put the toilet paper roll on a heat resistant surface and ask students, “What do you think will happen if I set this paper roll alight?”  This part of the experiment allows students to make a hypothesis, and should ensure cognitive disequilibrium during the main part of the experiment.  (Students will probably come to the conclusion that the toilet paper roll will simply burn).  Note: Throughout the entire experiment, I would ensure that there was a pail of water nearby, just in case!   
5. For both experiments, demonstrate the importance of safety by wearing goggles. Burn the toilet paper roll.  Afterwards, discuss what happened with the students.  Ask them to tell you what they noticed, and ask them if their hypothesis was correct.
6. Place the tea bag on the heat resistant plate.  Ask the students, “Do you think this will burn in the same way as the toilet paper roll?”   Some students may think it will, others may think it will burn differently.  If so, ask them to predict what will happen.  They may conclude that it will burn differently because it is lighter, is made of a different material and also because the tea bag is narrower than the toilet paper roll.  Be sure to allow students to voice their opinions and form their own hypotheses. 
7. Ensure that students are all seated before igniting the tea bag as any draft may cause the rocket to move off its vertical course.  When students are seated quietly proceed with the demonstration.  Make sure to light the tea bag at the top.  The tea bag should burn down almost to ash and then rise upwards.  This will create cognitive disequilibrium in the students.
8. After the “oohs” and “aahs” have subsided, ask students, “Wow, who can figure out what just happened?”  If a few hands go up say, “OK, don’t tell me the answer just yet.  I am going to give you five or ten minutes to work in your groups and see if you can come up with an answer.”  This will allow everybody the chance to work through the problem – it is important that students have the opportunity to come up with the answer themselves.  If it is apparent that students have no idea why this is happening, it may be necessary to ask them some leading questions which will help them arrive at the correct answer.  Questions may include:

· Do you think the material of each cylinder made a difference in this experiment?  How were the materials different?

· What have we learned recently about the properties of air?

· Do you remember the unit on weather you did last year?  What did you learn about warm air?  What is less dense, warm air or cold air?
9. After students have had a few minutes to work on the problem (they should write their findings in their notebooks) ask one person from each group to explain what they think occurred.  

10. Depending on how close the students are to the correct answer, give them this explanation of the experiment to create cognitive equilibrium.
· “So we all know that warm air rises, right?  You learned that in Weather last year, and we talked about it earlier in this unit.  And you’ve probably realized this at home too.  In the summer time when it’s hot outside, it’s always hotter upstairs in the bedrooms than it is downstairs, isn’t it?  Does anyone have any other examples? (Answers)  So, as our rocket started to burn down what happened to it? (Answers)  Yes, it got lighter, didn’t it, because it started to turn to ash.  And it got lighter and lighter and the air around the flame started to do what? (Answers).  Yes, it heated up and got warmer and warmer.  And we know now that hot air rises, and once the rocket was light enough it got carried up and away by the hot air!”

11.  Briefly discuss why the toilet paper roll didn’t rise.  Students should realize that it was not light enough to be lifted by the warm air.

12.  At this point I would give students a handout detailing the experiment.  As a final question, and a lead in to the lesson, I would ask them, “Can you think of anything else that acts in a similar way to our rocket?”  “How about something that we see flying over Winnipeg in the summer sometimes?”  This will lead into our discussion on “lighter-than-air” flying devices including hot-air balloons.

5 Concluding Questions

1. In your own words describe what you saw during the experiment.  What happened to the toilet paper roll?  What happened to the rocket? 
2. (Ask at the end of the experiment)  Discuss in your groups why you think the second cylinder was carried up in the air? 
3. (Show students a labelled photograph of a hot-air balloon). Using what you have just learned, in 4 or 5 sentences explain how you think a hot-air balloon is able to rise. 
4. (Assuming students have already learned about lift and gravity).  The force that enables our rocket and a hot-air balloon to achieve flight is called lift.  What is the downward force that is acting upon these things?
5. Using your knowledge of lift and gravity, explain why you think a hot-air balloon carries sandbags. 
References
Carolina Biological Supply Company. (2005).  Tea Bag Rocket.  Retrieved October 2,
     2005, from http://www.carolina.com/chemistry/experiments/teabag.asp
