The Mysterious Meter-Stick

~ A Discrepant Event ~
Materials Required:


1 meter-stick

Safety Considerations:

For this particular experiment the only specific safety issue that needs to be taken into consideration is that this event should be demonstrated where there is enough space for the meter-stick to fall onto the ground without damaging anything.

Commentary:


~ equilibrium to disequilibrium to equilibrium ~


(1) Review the term 'gravity'


"Who remembers what the term 'gravity' means?" once 'gravity' is fresh on their minds, move to the next step ...


(2) Place meter-stick across the two extended forefingers of a volunteer.

(3) Ask: "according to the laws of gravity, what will happen when this meter-stick is pushed along in this way?"


Equilibrium in students: ' we've all seen that an object unbalanced in this way will fall because of the force of gravity. Also, the students will all be able to predict which side the meter-stick will fall to (specify before they answer, whether their left/right or the volunteers' left/right).

(4) Demonstration

Do the demo by slowly pushing the meter-stick along in the direction previously implied to the students until it falls onto the ground. The results: everyone's predictions will be satisfied.

Ask: "is anyone surprised at what happened, or is this what you all expected?"

"Now, let's try something a little bit different. Instead of the meter-stick being pushed along across the two fingers, what would happen if the two fingers were moved underneath the meter-stick until the hands meet?" If they answer that it will not fall, point out to them that the forefingers are placed so that one end of the meter-stick sticks out further than the other end. This should cause them to predict that the meter-stick will fall.

Ask: "which side will it fall to this time?" (again, specify their left/right or the person holding the meter-stick's left/right).

Follow through by slowly bringing hands together while meter-stick rests on the two extended and moving forefingers. To their amazement, the stick does not fall to the ground."

Disequilibrium in students: Why did the meter-stick not fall to the ground?

Ask: "why do you think the meter-stick did not fall as predicted?" Most, if not all, will not know why. Some may say 'because the fingers met in the center." 

Go one step further and ask, "Can you tell me why they met in the center?" Students will probably not know this, therefore give them a hint by asking them "who remembers what we learned about friction?" See if anyone can determine how friction plays a role in this experiment.

(5) Explanation:



~ working towards equilibrium ~

Draw a diagram on the board of the meter-stick and the two points at which the extended forefingers were placed.

Explain that friction presses the longer end with a greater force than it does the short end. Greater force causes more friction therefore with more friction, there is no sliding at that moment at that finger.

The shorter end slides into place with less pressure, resulting in less friction. Thus, the two fingers move at different speeds under the meter-stick. The finger nearest the long end moves more slowly towards the finger nearest the short end, and as a result, the two fingers can only meet in the center of the meter-stick.

Equilibrium in students: Wow! Who knew friction could be this amazing!
Curriculum:


Grade 5, Cluster 3: Forces & Simple Machines

5-3-01: Use appropriate vocabulary related to their investigations of forces and simple machines (applied force, friction).

Mastery of this outcome then sets the class up nicely for the learning of:

5-3-02: describe, using diagrams, the forces acting on an object and the effects of increasing or decreasing them; include: force arrows representing direction and relative strength of forces acting in the same plane, balanced and unbalanced forces.

5-3-09: Identify and make modifications to their own pulley and/or gear systems to improve how they move loads; include: reducing friction.

Concluding Questions (Bloom’s Taxonomy)

1) Knowledge:

Write out the definition of Friction.

2) Comprehension:

Was there more or less friction acting on the heavier end of the metre stick?

3) Application:

Audrey likes to go ice skating. After Audrey changes out of her skates she tries sliding across the ice again in her boots. She notices that she glided much further when wearing her ice skates. Why does this happen? (Explain using the concept of friction.)

4) Analysis:

	


List a few ways that you could decrease the amount of friction acting on an object?

5) Synthesis:

What do you think your life would be like with no friction?  Which actions would be more difficult? Which would be easier?

6) Evaluation:
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Athletes try to change the amount of friction acting on them in order to increase their performance.  List and describe on instance when an athlete may want to increase the amount of friction acting on them.  Describe an instance when they may want to decrease the amount of friction acting on them.
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