Teaching Science in the Middle Years
David Bueti

Assessment One: Experimental Discrepant Event in Science
(1) Name: Red River Rafting through Canada Day Celebrations: Float or Don’t 

(2) Materials required: Balloons, Matches, Water (works best from the facet) and    Towels (to wipe up the water when balloon burst because water has absorbed all the heat it can and then the heat is only expanding the balloon molecules)

(3) Safety Considerations: This experiment uses matches and a small flame but does not need to be replicated by the students since the teacher’s demonstration will be sufficient in illustrating the discrepant event. Therefore, there should be no need for the students to handle the materials and minimal safety considerations.
(4) Curriculum Connections: Grade Seven Particle Theory of Matter. Topics that could be studied are pressure, insulators, heat, and the expansion of molecules with heat. Key concepts are pressure, insulators, nature of materials such as water to absorb heat, and heat's affect on the molecules of a rubber balloon. Relevant concepts are pressure of balloon (atmospheric pressure), what causes the balloon to break (weakening of rubber and pressure inside), and conductors.
	7-2-03 
	Demonstrate the effects of heating and cooling on the volume of solids, liquids, and gases, and give examples from daily life. 
	GLO: A2, C1, D3, E4   

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

Include: 

conduction, convection, radiation 


	GLO: C1, D3, D4, E4   

	7-2-10 
	Use the design process to construct a prototype that controls the transfer of heat energy. 

Examples: 
insulated lunch bag, solar oven, home insulation 

	GLO: A5, B2, C3, C4


(5) Commentary: 

Inquiry Question: If you and a group of friends were Red River Rafting in blown up life rafts during the Canada Day firework display at the Forks and you could not swim, would you be scared if a firecracker hit your rubber boat?  What could you do to your boat to save your life (since you cannot swim and the boat would get a hole)?
Procedure:
· Step 1 Ask students to predict what will happen when a match is placed under the balloon.  

· Step 2 Demonstrate and allow the students to observe the balloon popping.  Ask if the students need/want to see it again.  

· Step 3 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? 

· Step 4 Show second balloon with water already inside and try to hide the water with your hand. Ask for a second prediction.  

· Step 5 Light the match and allow the students to observe that it did not burst (or took a long time-depending of amount of water inside the balloon).  

· Step 6 Ask what is different about this balloon.  

· Step 7 Ask students to tell how the water affected the system.  

· Step 8 Relate the water balloon to the one without water.  

· Step 9 Investigate concerns of students or confusion about the discrepant event.

Explanation (hopefully yielding cognitive equilibrium):
· First (answer Step 3) explain how if a balloon is blown up and a match is placed under it, the balloon will burst:  The flame heats up whatever it touches (the rubber of the balloon in this case).  The rubber becomes hot, expands at the heated point, and becomes weak enough to not be able to resist the pressure that is inside the balloon.  Thus, it bursts! 
· Then (answer Step 6) explain why the second balloon does not burst: Because the rubber still heats up but the water absorbs most of the heat from the match.  The balloon is then strong enough to resist the inside pressure and remain blown up.  The water acts as an insulator because it absorbs heat (conductors transfer heat).  So the balloon with no water burst because the expanded rubber molecules that were heated up caused a weaker point in the balloon and the air pressure inside the balloon was strong enough to break through.
(6) Concluding Questions: 
· What happened when the flame was touched to the balloon with water? What happened to the balloon without water? Why did one pop and the other not? Describe in your own words how the water affected the balloon.
· What do you predict would happen if we repeated the experiment with much less and/or much more water in each balloon? Would the outcome be the same why or why not?
· What effect, if any, does time have on the water in the balloon? 
· How does this apply to how your home insulation works? Your thermos? An oven mitt?
· Explain where you might find heat transfer in a similar situation in the world?
(7) Reference:
http://scifun.chem.wise.edu/HOMEEXPTS/FIREBALLOON.html

