
[bookmark: _Toc45517798]STEM Investigation 1: It’s a Drag
MissionFigure 21. A drag chute helped slow down Space Shuttle Endeavour when it landed at Edwards Air Force Base in 2002. (NASA)

Use a piece of paper to investigate drag. You and your partner will take turns dropping and timing a falling object. 
Materials
· Meter stick
· Large sheet of paper 
· Stopwatch
· Table
Procedure
1. Place the meter stick on top of the table so that it is standing up. The bottom of the meter stick should be placed at the edge of the table. You will safely drop the paper from the top of the meter stick to the floor. You may need your facilitator’s help.
1. One student in each group takes the UNFOLDED paper and holds the sheet of paper horizontally, or flat, at the top of the meter stick. Release the paper.
1. Your partner will use the stopwatch to time how long it takes the paper to fall to the floor.
1. Complete three trials.
1. Record all of the times on your Data Collection Sheet.
1. Next, fold the paper in half and hold the sheet of paper horizontally, or flat, at the top of the meter stick. 
1. Release the paper while your partner times how long it takes to fall to the floor. 
1. Complete three trials.
1. Record the time on your Data Collection Sheet. 
1. Fold the sheet of paper into quarters
1. Release the paper while your partner times how long it takes to fall to the floor. 
1. Complete three trials.
1. Fold the sheet of paper into eighths.
1. Release the paper while your partner times how long it takes to fall to the floor. 
1. Complete three trials.
1. Answer the questions provided on the Data Collection Sheet.
[bookmark: _Toc4138839]Data Collection Sheet
Directions: Record the data and observations from this investigation.
What size paper was the slowest? Why do you think that is?
Click or tap here to enter text.

When did you see balanced and unbalanced forces at work on your model?
Click or tap here to enter text.

What did you learn in this investigation that makes you think about slowing down your vehicle for the engineering design challenge?
Click or tap here to enter text.

	Paper shape
	Drop 1 
time, 
sec
	Drop 2  
time, 
sec
	Drop 3  
time, 
sec
	Observations

	Unfolded


	
	
	
	

	Folded in 
half


	
	
	
	

	Folded in quarters


	
	
	
	

	Folded in 
eighths


	
	
	
	


Bar Graph
Using a different color for each paper shape, make a bar graph of the results. Use the third test time for each shape.
Title: Click or tap here to enter text.	

                                 Unfolded              	      Half                       Quarters                     Eighths

1. Describe the graph. How did the shape of the paper affect the speed at which it fell?
Use the data in your answer.
Click or tap here to enter text.
Why do you think that happened?
[bookmark: _Toc4138841]Click or tap here to enter text.
[bookmark: _Toc45517799]STEM Investigation 2: Touchdown
MissionFigure 22. Computer-assisted design of NASA's 
Mars 2020 rover. (NASA/JPL-Caltech)

Design and build a shock-absorbing system that allows two marshmallows to stay in a cup when landing.
Materials
Piece of stiff paper or cardboard (lander) 
Small paper or plastic cup (cargo hold)
4 small index cards 
Tape measure with metric measurements
2 regular-size marshmallows (cargo)Figure 23. Materials used in the “Touchdown” investigation.

10 miniature marshmallows
3 rubber bands
8 plastic straws
Scissors
Tape
Procedure
1. Secure the cargo hold (cup) on the lander (cardboard).
Work in pairs to design a shock-absorbing system with the materials provided. 
Build your shock-absorbing system and attach it to the cardboard lander. 
With the cargo hold attached to the lander, put two pieces of cargo (the large marshmallows) in the cargo hold. They cannot be secured with tape. 
Drop the lander from heights of 50, 100, and 150 centimeters and record your observations.
If the cargo does not stay in the cup, work with your team to redesign the shock-absorbing system.
[bookmark: _Toc4138845]Student Connections
Have you ever been in a car on a bumpy road? Did you get knocked back and forth and up and down? If so, the shock-absorbing system in the car was not working very well. Turn and talk with your neighbor (not your partner for the experiment) about what might happen if a car did not have a shock-absorbing system. Now think about the investigation. Did your team protect the cargo? How might you improve on the design? 
[bookmark: _Toc4138847]Data Collection Sheet
Fill in the table below with descriptions of what happened in your experiments.
	Drop
Height
	Cargo protected?
Yes/No
	Changes Needed

	50 centimeters(cm)
	
	






	100 cm
	
	






	150 cm
	
	








1. Describe the results. Did your design protect the cargo? If not, describe the changes your team had to make to continue working on the problem. 
Click or tap here to enter text.

Did you create a shock-absorbing system that held together for a 150-centimeter drop? If not, what do you think can be done differently?
Click or tap here to enter text.
[bookmark: _Toc4138848][bookmark: _Toc45517800]Student Team Building
Directions: Work together to decide on a team name, design a mission patch, and create a group motto.Figure 24. This Apollo 11 patch depicts an eagle landing on the Moon with a view of the Earth in the background. (NASA)


	Team Name
Click or tap here to enter text.




NASA’s vision statement: To discover and expand knowledge for the benefit of humanity.

	Team Motto
Click or tap here to enter text.



M2M: Mission to Mars
M2M: Mission to Mars
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