NAME OF THE EVENT:

To Burst or Not to Burst
MATERIALS REQUIRED:

· Balloons

· Matches

· Water

· Towels

· Safety goggles

· Fire extinguisher/Fire Blanket

SAFETY CONSIDERATIONS:

· Ensure students handle matches safely
· Have a fire extinguisher and fire blanket on hand in case of an emergency
· Have students with longer hair ensure it is secured
· Keep any flammable materials clear of the experiment
· Have towels available to ensure quick clean up of messes
· Wear safety goggles to prevent eye injuries when balloon bursts
LOCATION IN MANITOBA MIDDLE YEARS CURRICULUM:

· Grade 7, Cluster 2: Particle Theory of Matter

· 7-2-01: Students will use appropriate vocabulary related to their investigations of the particle theory of matter. (Including in this case – insulators, temperature, heat and particle theory of matter.)

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

SCRIPT/COMMENTARY:

a) Review of Properties of and Changes in Substances concepts:


“What do we remember about heat’s effect on molecules?”


Explain that heat causes molecules to move faster and thus causes the material 

being heated up to expand.

b) Introduce the term Insulator:

“Today we will be exploring how insulators can change heat’s effect on     

  molecules”

c) Demonstration (Using the POE model = predict, observe, explain):

1) Ask students to Predict what will happen when a match is placed under a balloon.

“What do you think will happen if I place this match under the balloon?”

2) Demonstrate and allow students to Observe the balloon popping.  Ask if the students need/want to see it again.

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?

“What did the match do to the balloon’s molecules?”

Explanation: “The heat from the match causes the molecules of the balloon to move faster so that the rubber expanded.  This expansion caused the balloon to weaken until a hole formed and the balloon popped.”

4) Show second balloon with water already inside and try to hide the water with your hand. Ask for a second Prediction.

“What will happen with this balloon?”

5) Lite match and allow the students to Observe the balloon did not burst (or took a long time depending on the amount of water in the balloon). This outcome causes disequilibrium.
6) Allow students to then try the experiment in groups of four – note some groups will have been given balloons with only air which will pop and others will have had balloons filled with water which will not pop (or at least will take longer to pop).
7) Ask what is different about the balloons that popped.

“What happened?”

“What is different about the balloons that popped?”

8) Ask students to tell how the water affected the system.  Allow time for discussion regarding whether the amount of water or type of balloon would affect the results.

“What does the water do?”

Explanation (will lead to equilibrium): When water is placed inside a balloon it will not burst.  Why?  The rubber still heats up but the water absorbs (pulls the heat away from the rubber into the water) most of the heat from the match.  The water acts as a heat insulator because it absorbs heat.”

- If questions are raised as to why some of the balloons with water popped while others did not explain that water can only absorb so much heat and so the more water in the balloon the more protection from heat the balloon had.
9) Relate the water balloon to the one without water.

Explanation (will lead to further equilibrium) “The balloon with no water bursts because the expanded rubber molecules that were heated up by the match weakened the balloon so much that a hole formed and the balloon popped.  The balloon with water did not form such a hole and thus did not pop because the water absorbed most of the heat of the match (acted as a heat insulator) and so prevented the weakening of the rubber to a point where a hole would form.”

BLOOM’S TAXONOMY (five questions for discussion – reinforcement of principles):

a) Knowledge:


Write out the definition of a heat insulator.

b) Comprehension:

Jamie is camping with his family and was heading to the lake for a swim when an ember from the family’s campfire lands on one of his water wings.  What will happen to his water wing?

c) Application:


If you were in a blown up life raft on the first of July 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)?

d) Analysis:

In question b (comprehension) what would have prevented Jamie’s water wing from popping?

e) Synthesis:


List two situations where water acts as a heat insulator.
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