An Unlikely turn of events           

This discrepant event fits into 

Grade 7: cluster 3: Forces and Structures

7-3-01:  Use appropriate vocabulary related to their investigations of forces and structures (centre of gravity, stability, forces)

7-3-03:  Identify the centre of gravity in a model structure, and demonstrate that changes in the             location of a structure’s centre of gravity affect its stability.

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

· Piece of wood or other suitably hard and flat object

· Two large empty coffee cans

· Duct tape

· Few lengths of lead or an equivalent heavy metal

Beware of falling tins?

Presentation Content

Begin the lesson by setting up the wood on its support. Secondly, take your first can without the lead inside and allow it to roll down the slope, do this twice. Thirdly take your can with the lead strips already taped inside and position it on the incline so that the strips are at the top of the can and angled slightly towards the “uphill” direction of the incline (at 2-3 o’clock, as in the diagram below).  Release the second can and watch it roll once up the incline and then catch it before it rolls down again.  Repeat the process of rolling both cans.
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This discrepant event should create disequilibrium, why are the cans rolling differently, and why is the second can rolling upwards?  Ask students “Why is this happening?”

*Note that students cannot see that there are lead strips taped to the inside of the coffee can.

Hear their suggestions.  Some students may guess correctly that there is some sort of weight inside the second can. 

After heated speculation, reveal the source of the added weight…

”This weight has been taped to the inside of the can,” 
further ask students 
“What do you think this added weight was doing to the 2nd can?”

If they say making it heavier, probe them to explain further

explaining that if a force is the push or pull exerted by or on an object then,
  “What forces were at hand here?”

Establish that the force of gravity and friction (air as fluid friction) were at hand. 

Ask, 
“What role did the table and wood have in this experiment?”

Explain that they are both forces as well, the table pushing up on the wood, and the wood pushing the can. Explain that force being exerted on or by an object doesn’t necessarily mean that the object moves, sometimes these forces hold an object at rest (canceling each other out, this is called equilibrium)
Cognitive Equilibrium:

Explain how every object has a centre of gravity, this is its geometric centre, and that the centre of gravity of some objects can be located where no actual material exists. Ask class, 
“Where do you think the center of gravity of a wedding ring is?”

 Explain that the can, similar to a hollow form like a ring has its center of gravity outside of its matter. Ask the students,

“Where do you think the cans centre of gravity is?”

Then ask where they think a pencil’s center of gravity is, or that of a boomerang. Explain that you can find an objects CG by trying to balance that object. If an object is supported at any other point than its center of gravity, it will try to move until its center of gravity is as low as possible, which is why the can rolled upwards trying to bring its CG towards stability. Ask students if the can would have continued rolling uphill, take a vote then have one student come up and try it.  It does not continue rolling, why not?
Bloom’s Taxonomy, Five Questions for Discussion

1) Knowledge:  What was altered by adding the lead strips to the can?

2) Application:  Cut out the shape on page 3 and punch three holes at various points around the shapes edge.  Tie string to each hole and bring strings together, where they intersect, draw a red dot.  This is its centre of gravity. 

3) Comprehension: In your own words explain why the can rolls up the board and how this movement involves its center of gravity. 

4) Synthesis: How many forces are contributing to the movement of the can? How many forces are contributing to the stable can, as it remains immobile on the table?

5) Knowledge: What stops the can from rolling forever?
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