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Balloon Kabob
A Discrepant Event
Curriculum Reference

-Grade Seven, Cluster 3: Forces and Structures

7-3-06 –Recognize that internal and external forces apply stress to structures, and describe examples in which this stress has led to structural fatigue or structural failure.

7-3-07 –Investigate to determine that the effect of a force on a structure depends on its magnitude, direction and point and plane of application.
Materials

-skewers
-balloons

-oil

Safety
-Remind children that skewers are sharp and they can be dangerous

-If the oil is spilled on the floor tell the teacher so it can be cleaned up before anyone might slip

Commentary
Teacher: “What do you think will happen if we put this skewer through this balloon?”

Students: “The balloon will obviously pop!” (Equilibrium)

Teacher: “What if I told you that there is a way to poke the skewer through the balloon without popping it?”

Student: “No way!” (Disequilibrium)

Hand out supplies and have students try a couple of times to put the skewer through the balloon without causing it to pop.  After unsuccessful attempts, the teacher will demonstrate the correct way to skewer the balloon so that it does not pop.

Students: “Wow it didn’t pop! How is that possible?” (Disequilibrium)

Teacher: “Where did I put the skewer through the balloon?” 

Students: “You put the skewer through the ends of the balloon”

Teacher: “Why do you think the balloon did not pop when it was punctured at the ends as opposed to the middle?”
Teacher takes suggestions from the class as to why the balloon did not pop when skewered at the ends.

Explanation
A balloon is composed of cross-linking polymers which are strands of molecules bonded together to form a net-like structure.  When the balloon is blown up, the cross-linking polymers are stretched out.  The cross-linking polymers stay closer together at the ends of the balloon and are stretched out more on the sides.  When the balloon is deflated, the cross-linking polymers relax and return to their original shape.  The balloon is under the most stress where the cross-linking polymers are stretched out the most and under less stress where the polymers are closer together.  


If the stress of the skewer is applied at an area of the balloon where the cross-linking polymers are under a lot of stress it causes them to break and the balloon pops.  However, if the skewer is inserted at a point where the cross-linking polymers are under less stress, the polymers can move allowing room for the skewer to enter without breaking the polymers.  Therefore the balloon will not pop.  


The oil acts as a seal over the hole in the balloon so that air does not leak out and also reduces friction that might cause the balloon to pop.

Teacher draws a diagram on the board of the position of molecules inside an inflated balloon as well as a diagram of cross-linking polymers.
Students: “Wow cool! I always thought a sharp object would pop a balloon.  I see now that that is not always true.” (Equilibrium)
Teacher can get the students to try the experiment again using their new knowledge.
Bloom’s Taxonomy
1) Knowledge
Define the term cross-linking polymer and draw a diagram of one.

2) Comprehension

Describe the movement of the polymers as the skewer is stuck through the balloon in:

a) areas of high stress

b) areas of low stress
3) Application

Why might an elastic band break when it is stretched out too far?  What is happening to the polymers when it breaks?

4) Analysis

What would happen if you used the dull end of the skewer?  If you didn’t use oil? Why?

5) Synthesis

Name two objects that are made up of cross-linking polymers.

6) Evaluation

What is another example of a polymer surface that can be punctured without breaking?
Reference of Origin
This experiment was shown as a demonstration at a workshop in high school.
