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What is NASA?Figure 14. Raja Chari is a member of NASA’s 2017 Astronaut Candidate Class.

NASA is short for a much longer name: The National Aeronautics and Space Administration. NASA is many different people and places. Everyone at NASA has the same vision: To discover and expand knowledge for the benefit of humanity.

For more than 50 years, the people of NASA have worked to change the history of the human race.  From walking on the Moon to sending spacecraft to the Sun and every planet in the solar system, we continue to be curious and work together as a team to reach our goals.
What is NASA’s Orion spacecraft? Figure 15. Artist’s rendering of the Space Launch System with the Orion spacecraft. (NASA)

NASA is building a new spacecraft called Orion. It will take humans to the Moon, Mars, and beyond. Orion will carry astronauts into space, provide for the crew during space travel, and return the astronauts safely to Earth from deep space. Orion will be launched on NASA’s new Space Launch System (SLS). This rocket is more powerful than any rocket ever built. 
How is Orion’s hatch designed?
[bookmark: _GoBack]The hatch, or spacecraft door, is located on the siwde of the capsule so that astronauts can enter and exit. Orion will be both a transport vehicle and a home vehicle for the crew. NASA engineers designed a hatch that can be locked and sealed securely to protect the astronauts during the journey. 
	Figure 16. NASA astronaut Stan Love exits from Orion’s side hatch during a test of the capsule at sea. (NASA)

	Figure 17. How is Orion’s hatch similar to a car door? (Photo courtesy of Christopher Ziemnowicz.)



How do astronauts stay in their seats?
Seats are one of the most important parts of a spacecraft. Astronauts must be safe in their seats during the launch and the landing. When spacecraft are designed, the location of the seats helps engineers design all the other parts in the crew cabin, like windows, controls, and forms of entry and exit. 

Spacecraft use harness systems that connect to the seats in several places. Orion has been tested with four- and five-point harnesses to keep astronauts safe in their seats. Cars come with two-point harnesses (a single belt across the lap) and three-point harnesses (a lap belt and another belt connected over one shoulder). 

[bookmark: _Toc3804089]Interesting fact: Each astronaut has a seat made just for them! 

	[image: ]Figure 18. NASA Astronaut Ellen Ochoa buckles into a collapsible seat in preparation for traveling in Earth orbit. (NASA)
….

	[image: ]Figure 19. Pictured above is a pair of shoulder belts, which are one way passengers stay safe when traveling in cars.










[bookmark: _Toc60058714]STEM Investigation 1: Egg Drop
[bookmark: _Toc3804090]MissionFigure 20. How can you protect your egg from breaking 
when it is dropped?

You and your partner will create a package to hold and successfully land a raw egg, unbroken, from a fall to the ground.
Materials
1 egg, uncooked
Small zip-top plastic bag
Packing material
Masking tape
Meter stick or yardstick
Stopwatch
Procedure
1. Brainstorm with your team ways you can protect the egg from breaking when it is dropped.
1. Draw a model of your container and the materials you will use.
1. Select one type of packing material for your model.
1. Put the egg into a zip-top bag and seal the bag, removing as much air as possible.
1. Wrap the egg to protect it during its fall.
1. Hold the meter stick upright and drop the egg from 30 centimeters.
1. Record on the Data Collection Sheet the result and observations.
1. If the egg breaks, as a team think of other materials you can use to keep the egg from breaking. 
1. Repeat steps 1 to 7 with a new material. 
1. If the egg does not break, test your model from 40 centimeters and record the data. Increase the height by 10 centimeters until the egg breaks. Record all data.
1. Answer the questions on the Data Collection Sheet. 




Data Collection Sheet
Directions: Use your data to decide what materials worked best during your tests and what materials did not.
What materials did your team use for the first model?
Click or tap here to enter text.
Did the egg break?     ☐ Yes                 ☐ No
If yes, what new materials is your team thinking of using for the next trial?
Click or tap here to enter text.
Did the egg break on your next trial?    ☐ Yes                 ☐ No
At what height did the egg break? What materials were you using at the time?
Click or tap here to enter text.
If your team used new material, how did you change your design to better protect the egg?
Click or tap here to enter text.
What did you learn in this investigation that you and your team can think about for the engineering design challenge?
Click or tap here to enter text.

	Drop Height
	Did the egg break?
	Materials Used
	Observations

	30 centimeters (cm)
	
	
	

	40 cm
	
	
	

	50 cm
	
	
	

	60 cm
	
	
	

	70 cm
	
	
	

	80 cm
	
	
	


[bookmark: _Toc3804091][bookmark: _Toc60058715]STEM Investigation 2: Wall Smashers
[bookmark: _Toc3804092]MissionFigure 21. How can you slow down a moving object using materials that create friction?

You and your partner will investigate how to use friction to slow down a ball in a tube. Your goal is to have the ball roll down the ramp and slow to a complete stop just as it touches the wall. 
Materials
Ball, 5 centimeters wide
Toy bricks, building blocks, logs, or other interconnecting blocks to create a wall
Stopwatch
Mailing tube section, 55 centimeters long and 8 centimeters wide
Friction material
Stack of books 5 centimeters high
Straws, small pom-poms, string, or yarn
Scissors
Masking tape
Meter stick
Procedure
1. Place one end of the tube on the stack of books to make a ramp. Use tape to hold the tube in place.
Measure 55 centimeters from the lower end of the tube and use a piece of tape to mark the measurement. 
At that mark, build a wall.
One person should time the ball traveling to the wall, and the other person should release the ball at the top of the ramp.
Place the ball at the top of the ramp and roll it down the tube. 
Record the time on the Data Collection Sheet.
Use different materials to create friction to slow down the ball. Materials can be placed inside the tube and between the end of the tube and the wall.
Record each different material and the time the ball took to travel down the ramp on your Data Collection Sheet.
Continue trying to slow the ball to a stop just as it touches the wall.
Use the data from your Data Collection Sheet to create a bar graph of the results. 
Complete the remaining questions on the Data Collection Sheet.
[bookmark: _Toc3804094]Data Collection Sheet
Directions: You are a scientist trying to slow down a speeding object. Use the data you collect to decide what materials worked the best during your tests and what materials did not work well.

	Attempt Number
	Time
	Friction Material Used and Observations

	1
	
	 

	2
	
	

	3
	
	





Create a bar graph that shows the material used and reflects the time the ball traveled down the ramp.

	Material 1:  Click or tap here to enter text. Material 2:  Click or tap here to enter text.       Material 3:  Click or tap here to enter text. Material 4:  Click or tap here to enter text.




1. What type of friction materials did you use?
Click or tap here to enter text.
How do you think the materials changed the speed of the ball? Use your data to answer this question.
Click or tap here to enter text.
When did you see balanced and unbalanced forces at work on the ball?
Click or tap here to enter text.
Why was it important to find just the right mix of friction materials to slow down the ball?
Click or tap here to enter text.
Were you surprised by any of the outcomes for the different materials?
Click or tap here to enter text.
What did you learn in this investigation that you and your team can think about for the engineering design challenge?
Click or tap here to enter text.
[bookmark: _Toc3804096]

[bookmark: _Toc60058716]Student Team Building
Directions: Work together to decide on a team name, design a mission patch, and create a group motto.Figure 22. 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.



	Team Patch




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

	Team Motto
Click or tap here to enter text.




Safe Travels
Safe Travels
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