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[image: image1.wmf]Lesson Summary: In this activity students will create parachutes of different shapes and sizes out of paper to drop paperclip passengers.  They will time the drops and use the results to examine the relationship between surface area and drop speed.
Subject: Math: Geometry, Measurement, Problem Solving
Grade Level: 

· Target Grade: 7​​​​
· Upper Bound: 8
· Lower Bound: 6
Time Required: One class period.

Materials (for each group of about 3 students): 
· 5 paperclips or some other light weights
· string

· scissors

· 1 sheet of paper

· tape

· meter stick
· stopwatch

· Paper Parachutes Worksheet for each student
Lesson Plan: 
· The activity will follow along with the worksheet, which should be given to each student.
· The students should be split up into groups of about 3 for the activity, and each group should be given their materials, as listed above.
· The teacher should assign each group a shape (square, rectangle, circle, and triangle). The group will decide what size their shape will be and cut it out of paper.
· The students will first calculate the area of their shape by measuring the dimensions. They then will build a parachute by taping 3-4 strings about 6 inches long onto the corners (or evenly spaced around the edge in the case of a circle), tying the other ends of the strings together and hanging the 5 paperclips on the knot.  The paper should be bent or gently folded downward to create a more curved shape to catch more air during a drop, like a parachute.

· One student in the group will be the dropper, one will be the measurer, and one will be the timer.  The dropper will stand on a chair and hold the chute with their arm extended outward by pinching the top of the paper.  The measurer will measure the distance from the bottom of the paperclips to the floor in centimeters.  It may be useful to have the dropper stand next to a wall during the measurement, but the parachute should be away from the wall for the drops.  The timer will tell the dropper when to drop, and time how long it takes for the paperclips to hit the ground.  This process will be repeated until the group has 3 “good” drops, that is, the parachute should not flip over and the time should be recorded accurately.
· The group will calculate the drop speed for each drop by dividing the distance by the time recorded, and then average the three results to determine the average speed of the drops for their parachute.

· Each group will record the area and average speed for their parachute on the board in a table like the one below, and record the other groups’ results on their worksheets.
	Group #
	1
	2
	3
	4
	5

	Area
	
	
	
	
	

	Drop speed
	
	
	
	
	


· The students will then make a plot of Drop Speed vs. Parachute Area, and answer the discussion questions on the worksheet either individually or by discussing as a class.  Students may have a bit of trouble coming up with a scale for the graph, so it may be necessary to give them a better idea of how they should mark their axes (by 2’s on the x-axis and 5’s on the y-axis, for instance).
Assessment: 
The students’ understanding can be evaluated by checking their calculations, graphs, and answers to the discussion questions, as well as their plots of the data.

TEKS:
7.2 (B) Add, subtract, multiply, and divide fractions and decimals to find answers

7.2 (D) Use division to find unit rates and ratios in proportional relationships

7.4 (B) Graph data to demonstrate relationships using familiar concepts

7.7 (A) Locate and name points on a coordinate plane using ordered pairs

7.8 (C) Use geometric concepts and properties to solve problems

7.9 Estimate measurements and solve problems involving length

7.11 (B) Make inferences and convincing arguments based on analysis of data
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