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walkSTEM®@Frontiers of Flight Museum 

Full Flight 
You’ve visited the SR-71 Engine and the 737 walkSTEM stops. 
Let’s review what we learned from them: 

- Design is an important part of creating air-or spacecraft
- Airplane staff allow only a certain number of passengers and a certain amount

of luggage on the plane because these affect the weight of the plane.  The
greater the weight of the aircraft and its contents, the greater the lift force
required, which means, the higher the amount of fuel needed to fly, and the
higher the cost.
What, besides the actual aircraft, weighs a lot on the plane?

- Number of passengers
- Number of pilots and flight attendants
- Passenger Luggage
- Staff Luggage
- Restroom Facilities and supplies
- Food and drink for passengers
- Fuel for the plane
- Seats and storage bins on the plane

- We learned that fuel is required to transport this weight from place to place.

The more weight that is on the plane, the more fuel the plane will need to carry 
it all. If there is less weight, the plane needs less fuel. 

We also learned that the design decisions must consider economics, amongst other 
factors. If a plan doesn’t make sense economically, or is at a high cost, the flight will 
not be approved for take off.  

Now it’s your turn! 
You’ve been tasked with designing a trip for some passengers. You will make 
different design decisions for the trip on the next page. Keep in mind that the 
heavier the plane, the more fuel the plane will need, and the greater the chance that 
your flight will not be approved for take-off!  

EVERY PERSON IS A STEM PERSON. EVERY SPACE IS A STEM SPACE. 

talkstem.org | FB @talkSTEM | TW @talkingSTEM | IG @talkingSTEM 
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1. The passengers want to pack lots
of clothes for their trip. Do you let
them bring lots of suitcases on the
plane?

NO

2. The plane has to carry a
lot of weight, now. Will you

carry more fuel?

2. How much space will each
passenger have on the plane?

Lots of room! The normal space 
is fine.

If they sit close 
togther, more 

people can come!
YES

Your plane is carrying 
too much weight and 
is not approved for  
take o�.

Your plane doesn’t 
have enough fuel to 
carry the weight. It is 
not approved for take 
o�.

There are too few 
people on the plane 
for the fuel it would 
take to travel.

3. Everyone gets their own
seat on the plane and wants
to get to their destination
quickly. Do you use more fuel
to travel faster?

People are too 
cramped on the 
plane to safely 
take o�.

Yes, more fuel = faster 
flight= more vacation 
time!

The average plane 
speed is fine.

Congratulations! 
Your design decisions 

allowed for the safe travel 
of many passengers!

There is too much 
weight on the plane for 
approved take o�.

YES NO

Full Flight Part 1
Put a check next to each response you agree with to see where you end up.  Circle your final outcome.
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Full Flight Part 2 
Now that you’ve tried making your own design decisions for a flight, let’s compare 
your design with a typical airline’s design.  
STEP 1 - Refer to Part 1 of this worksheet, question #1. Did you answer : YES or NO 
If you answered yes, how many carry-on suitcases would you allow each passenger 
to bring? How many checked bags? 
Carry-on bags per passenger: _____________  Checked bags per passenger:___________ 
If you answered no, you’d allow for passengers to bring the average amount of 
luggage, which is one carry-on and one checked bag. 

STEP 2-  
A common checked bag size is: 27" x 21" x 14". 
The standard domestic carry-on luggage size is 22” x 14” x 9”. 
Calculate the volume of each type of bag in cubic feet: 
Checked Bag: Carry-on Bag: 

STEP 3-  Refer to Question #1 on Part 1.  
If you answered yes, multiply each cargo volume from STEP 2 with the numbers 
you listed in STEP 1. Write them here:  
Volume for Checked bags:______________ft3 

Volume for Carry-on bags:_________________ft3 
Add them together to get cargo volume per passenger:____________ft3 
If you answered no, add the two volumes from STEP 2. This is your average cargo 
volume per passenger. Write the volume here: ________________ft3 

STEP 4 -  
If a typical 737 plane holds 126 passengers, what volume of luggage would the plane 
have to carry based on your design decisions?  
HINT - Use the total value from STEP 3. 
Total cargo volume for 126 passengers: __________________ 

Did you know that a typical plane has a cargo capacity of 1,068 ft3?  
Compare this amount with your calculated volume from STEP 4. Is your volume 
more or less than  1,068 ft3? How do you think this would affect the flight? 

EVERY PERSON IS A STEM PERSON. EVERY SPACE IS A STEM SPACE. 
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Full Flight 3 

Source:http://www.boeing.com/resources/boeingdotcom/company/about_bca/startup/pdf/historical/73 
7-classic-passenger.pdf

Take a look at this graph showing how far a 737 aircraft can fly with different  
amounts of weight on board.  The two lines show two aircraft with 2 different MTOW  
(Maximum Take-off Weights). 
The vertical, or y axis, payload is the carrying capacity of an aircraft.  It includes  
weight of cargo, passengers, equipment, and more. 
The horizontal, or x axis, is the range, or distance in nautical miles that the aircraft  
can fly. 
The area beneath the lines represent what is achievable and the area above the lines  
represent what is not possible by the aircraft.   

EVERY PERSON IS A STEM PERSON. EVERY SPACE IS A STEM SPACE. 

talkstem.org | FB @talkSTEM | TW @talkingSTEM | IG @talkingSTEM 
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Discuss with your partner or group: 
1. Why do you think this type of graph is helpful to pilots? To airline

companies?  To airline manufacturers?
2. Go back to your responses to Full Flight 1.  How does this graph help

you think about the outcomes you achieved through your decision
making?

EVERY PERSON IS A STEM PERSON. EVERY SPACE IS A STEM SPACE. 

talkstem.org | FB @talkSTEM | TW @talkingSTEM | IG @talkingSTEM 
15



22



Measuring SpaceShipOne
Look up! Use the grid that is created on the ceiling to sketch SpaceShipOne. 
NOTE: Make sure you're standing directly underneath the spacecraft.
How many spaces long is the spacecraft? How many spaces wide are the wings?

Worksheet Option #1
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Measuring SpaceShipOne
Each rectangle on the ceiling is 3.125 feet wide and 6.25 feet long. Now that you 
have this information, how long is SpaceShipOne in feet?

Worksheet Option #1
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Measuring SpaceShipOne
Let's say one of the ceiling panels above is damaged and needs to be replaced. 
Can you use the dimensions of SpaceShipOne to estimate the dimensions of one 
ceiling panel? SpaceShipOne is 16 feet wide and 28 feet long.

Worksheet Option #2
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