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Drop It Like It’s Hot
Fits into Curriculum:
Grade 6, Cluster 2: Flight

6-2-01: Use appropriate vocabulary related to their investigations of flight (gravity, air resistance (drag), friction).

6-2-04: Recognize that the downward force of gravity increases as mass increases.
6-2-09: Provide examples of air resistance/friction (drag) and explain how it works.

This discrepant event could be used to introduce a unit on gravity in which this event could be used as a POE inquiry. It could also be used to assess the learning comprehension of a unit on gravity.

Commentary (disequilibrium to equilibrium)

Preparation:

· Hard cover book.

· Sheet of paper that is slightly smaller than the book. When the paper is laid on top of the book, no edges are hanging over the outside of the book. 

Review gravity and friction concepts:

· What is gravity?

· What effects gravity?

· What is friction?
Introduce the term air resistance (drag): “Today we will be exploring that mass affects the gravitational force; heavier objects overcome air resistance or drag (caused by friction) easier than lighter objects.
Ask students “What will drop first, the book or the paper?”
Demonstration:
· Drop the book.

· Drop the paper.

· Drop book and paper beside each other.

Ask students “When we place the paper on top of the book what will drop first?”

Disequilibrium: Students will have the misconception that the book will drop first because it weighs more. Students will now question “Why didn’t the book drop first?” “What made them drop together?” 
Equilibrium: “When they are together, why did they fall at the same rate?” 
Explain the misconception that gravity will cause heavy items to fall to the ground quicker than lighter items. 

Ask students “How does air resistance affect the force of gravity?
Explanation: The paper, on its own is slowed on its descent due to air resistance caused by friction. The paper is too light to overcome the air resistance. The book however, is heavy enough to overcome the air resistance. When they fall together, there is no air under the paper, so there is not friction with the air. 

Bloom’s Taxonomy 

1. Knowledge: Write out definitions of forces such as; friction, gravity, air resistance (drag).
2. Comprehension: How can we make the paper drop at the same speed as the book? Explain this occurrence.

3. Application: A sky diver is free falling from the plane. When he opens his parachute his rate of falling is decreased. Explain how air resistance interacts with the gravitational force?
4. Analysis: Would we observe the same outcome if the paper was larger than the book?

5. Synthesis: List two examples of objects where air resistance (friction) affects the fall.
6. Evaluation: “What have we learnt today?” Bodies together without air between them fall as one object. This is a common misconception of gravity. It is often assumed that heavier objects will drop first. 
Using the gravitational force/air resistance principles, explain which of the two examples would be a better way to demonstrate the force of gravity able to overcome air resistance:

a.) Place a piece of paper that is slightly smaller than the book and drop both together.
b.) Place a piece of paper that is larger than the book and drop both together.
