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Engage
Consider the following:
How does the atmosphere affect a parachute?
Lead a discussion on how the atmosphere (the air) will affect a parachute as it falls through the air. 
Draw and label a picture describing how the atmosphere affects a parachute.
 (
Picture should show the atmosphere (the force) pushing up against the parachute while gravity is pulling the load to the ground. 
)

 (
Atmosphere pushes up
)
 (
Canopy
)
 (
Gravity pulls down
) (
Suspension Line
)
 (
Load
)
 (
Sample Drawing
)


Think about the concept of “drag” in Aerospace Engineering. Drag is the force an atmosphere applies on an object. Watch your facilitator as they demonstrate for you what drag might look like and draw a picture of the example below. Be sure to label everything!
 (
Take the plastic bag by the handles and pull it back and forth through the air, allowing the air to inflate the bag. You have just demonstrated drag!
 Students should draw and label a picture of the model you just showed. 
)







Explore
Using the design page from last science class and the materials provided for your group, begin constructing your parachute. Make sure to record the following:
Diameter of Canopy in inches___(Distance from one side to the other of a circle)___
Length of Suspension Lines in inches __(Distance from canopy to load)_____
 (
At this time all students should draw and label their final parachute design.
)As you are constructing, make sure to record any modifications you may have made to your original design. Draw and label all parts and materials in a diagram below.







After completing your parachute, consider again the idea of drag. In order to get your load safely to the ground after falling through the air, would you want your parachute to create A LOT of drag or A LITTLE drag? Why?
A LOT so the load would fall slower through the air. It may take some discussion but allow students to share ideas and explain why they think they are correct. 
Generate a Hypothesis:
Do you think your parachute will create A LOT or A LITTLE drag? Why?
Have students examine their parachute and decide if their design will create a lot or a little drag ad have them explain why. 


Explain
Students are now ready to test their parachutes! As a group, discuss how they are setting up their experiment. 
Label the parts of this investigation following the method of Experimental Design.
	Control
(Stays the same)
	Independent Variable
(What I changed)
	Dependent Variable
(What happened because of my change)
	Constraints
(Rules I have to follow)

	-Person dropping parachute
-Height parachute is dropped
-Etc…
	-Person timing
-Any modification made to parachute after a drop.
-Etc…
	-Longer/shorter time recordings due to button being pushed differently
-more/less time taken to get load to ground
-Etc…
	-Same person dropping
- Same location for drop
-Person dropping holds canopy/load each time for drop.



	Parachute Material
	Trial #1
	Trial #2
	Trial #3
	Average
(add all three trials together, round to nearest hundredths second, then divide by 3)

	Foil/coffee filter/etc…
	
_2.1_ Seconds
	
_1.5_ Seconds
	
_1.8_ Seconds
	


Show your math work below:
2.1 + 1.5 + 1.8= 5. 4
Average= 5.4 divided by 3 = 16.2
Students are working on long division using decimals so this will be challenging so don’t be afraid to take it slow. We have been learning how to do it but they are not mastered by any means. 
Look at the data your group has collected from the parachute investigation. Which parachute (material) can you conclude as being the best choice to keep your object safe when falling through the air? Why?
Discuss as a group which material was best. You are looking for them to figure out that the one that took the longest to reach the ground is the best because it makes the load fall slower. 
Extend
Now that you have tested your parachutes, draw a picture showing how you would modify your design to make your parachute better.
 (
All students should consider and draw a picture of how they would improve the parachute they created to make it even better. (
bigger
 canopy, longer suspension lines, etc…)
)









Where else in the world would you witness drag? Discuss with your group and generate a list of instances when you might experience an atmosphere applying a force on an object. Record your group ideas below:
Riding a bike
Riding a Roller Coaster
Running
Anything where air is pushing against an object. Allow time for students to create a good size list and describe where the drag is occurring in each example. 





Evaluate
Which parachute would be the most effective at lowering a load SLOWLY to the ground? Circle your answer.
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Explain why you chose the parachute you circled below:
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Draw and label below an example of a time when you might experience drag.







How does this example show drag happening?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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