Discrepant Event in Science
“DON’T MAKE A BALLOON OUTTA ME”
Connection to Curriculum

Grade 7, Cluster 2:  Particle Theory of Matter

7-2-01:  Use appropriate vocabulary related to their investigations of the particle theory of matter. Include:  heat, pressure, insulators, conductivity, and stable/unstable substances.

7-2-08:  Demonstrate how heat can be transmitted through solids, liquids, and gases.

7-2-09:  Plan an experiment to identify materials that are good heat insulators and good heat conductors, and describe some uses of these materials.

Materials required

15 round balloons
10 packages of matches

tap water

8 towels

1 chalk board

1 piece of yellow chalk (other colours work too)

Safety considerations

This experiment requires the use of fire; therefore it is imperative that the classroom be equipped with proper ventilation, a fire extinguisher and first-aid kit.  Students should be made aware of how to conduct themselves responsibly when using matches.  Teachers and students should be familiar with WHIMIS and emergency exits.  Towels are used to dry the floor to avoid a slip and fall injury.
Commentary (disequilibrium to equilibrium)

1.  Present a scenario:  “Imagine you are celebrating your hamster’s birthday aboard a cruise ship.  The boat catches fire, and begins to sink.  You can spot the shoreline off in the distance but the surrounding water is on fire.  There are balloons everywhere, some blown up and some not.  What would you do to get you and your hamster across the fire-laden water to safety?”
2.  Test prior knowledge:  “What do you know about balloons and heat?”
- Students should guess that balloons burst when exposed to fire.
3.  Predict:  Have students guess what would happen when a match is placed under the balloon filled with air.


-  The balloon will pop!  
4.  Observe:  Apply heat.  Observe what happens to the balloon.
5.  Explain:  Ask how it happened.  If they need to they can examine the pieces of the popped balloon.  How did it pop?  What affected the system to pop the balloon?
6.  Show a second balloon filled partially with water.  Ask for a second prediction.


- Students may guess that the balloon will pop the same way

7.  Light match and place under second balloon.  Observe what happens.  

- Balloon partially filled with water should not pop when heat is placed underneath it.
8.  Ask what is different about this balloon.


- Water is in the balloon

9.   Ask students to explain how the water prevented the balloon from popping.
10.  Discuss the differing student explanations of what took place.  Lead this into a factual explanation of why event happened.

Explanation
We blow the balloon up with air.  What is happening inside the balloon?  Explain that air is forced in a confined space, creating H air pressure.  Draw diagram supporting this.

Apply flame to base of balloon.  What is happening to the balloon?  The flame heats up whatever it touches (in this case, the rubber of the balloon).  The rubber becomes hot, and subsequently the molecules in the rubber expand.  As the molecules get hotter, they move faster and faster.  Draw diagram supporting this.

The fast moving rubber molecules make the rubber less stable against the H air pressure inside the balloon.  The balloon eventually pops because the rubber cannot resist the air pressure in the balloon.  

Now we will explain why the balloon filled with water did not pop when heat was applied to it.

Draw diagram showing air pressure in balloon and water.

Explain that air pressure has been again applied to the second balloon filled partially with water.  Draw diagram supporting this.  

Add the heat source to the diagram above.  When the match is applied to the balloon, the rubber still heats up, but the water absorbs most of the heat from the match through a process called conduction.  

Conduction is the transfer of heat between two parts of a stationary system, caused by a temperature difference between the parts.  In other words, heat is moving from the rubber to the water, resulting in the water being hotter than the rubber.

The water acts as an insulator.  An insulator is something that accepts heat, but refuses to let it go.  (Imagine your parka.)  Therefore, the water is heating up, not the rubber.

The balloon does not pop because the rubber is cooler.  Cooler molecules do not move quickly.  This makes the rubber stable allowing it to resist the pressure of the air inside the balloon.
Review of the principles examined
Objects that become heated lose their stability and cannot resist pressures exerted on it.  By conducting direct heat to an insulator, the object will remain stable.
Bloom’s Taxonomy:  Five questions for discussion

1.  Define conduction and insulation.  (Knowledge)
2.  In your own words, describe what happens when a lighted match is placed beneath a balloon filled with water and air.  (Comprehension)
3.  Ted burnt his hand on the kitchen stove will making Mac N Cheese.  His hand is red, and feels painfully hot.  What can Ted do to stop the burning?  Why?  (Application)  
4.  Referring to question 2, how would you decrease the stability of a balloon filled with water and air?  (Analysis)
5.  List another example where the principle of heat transfer can be applied.  (Hint:  think of objects that are changed by heating and cooling)  (Synthesis)
6.  How is this concept useful in day to day living?  (Evaluation)     
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