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Season 5 Episode 24 

The Science of Flight 

Guided Notes 

Word Bank 

ailerons forward motion thrust 
atmosphere lift thrust 
atmosphere lower upward 
axis performance weight 
control surfaces planets weight 
drag pressure wings 
drag resistance  
elevator rudder  

 

SECTION 1 — Introduction to Aerodynamics 

1. Aerodynamics is the study of how objects move through the 

______________________. 

2. Airplanes must overcome four forces of flight: lift, ______________________, 

drag, and thrust. 

3. ______________________ is the force caused by gravity pulling an object 

downward. 

4. ______________________ is the upward force that opposes weight. 

5. ______________________ is the force that pushes an aircraft forward. 

6. ______________________ is the force that resists motion through the air. 

 

SECTION 2 — How Lift Works 

7. Lift for an airplane comes from its ______________________. 

8. Wings are curved on top and flatter on the bottom, causing differences in air 

______________________. 

9. Faster-moving air over the top of the wing creates ______________________ 

pressure. 

10. This pressure difference causes the wing—and the airplane—to move 

______________________. 
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SECTION 3 — Drag and Thrust 

11. ______________________ increases the faster an object moves through the air. 

12. Narrow or rounded shapes usually create less ______________________. 

13. ______________________ is the force opposite of drag. 

14. Jet engines or propellers provide the ______________________ needed to move 

forward. 

SECTION 4 — Control Surfaces 

15. ______________________ are parts of an aircraft that allow it to turn, climb, and 

descend. 

16. The ______________________ controls movement up and down (pitch). 

17. The ______________________ control banking left or right (roll). 

18. The ______________________ controls left and right nose movement (yaw). 

19. These surfaces work together to help the pilot steer along each 

______________________ of rotation. 

 

SECTION 5 — Real-World Applications 

20. Understanding aerodynamics helps NASA design vehicles for other 

______________________. 

21. Knowledge of flight forces helps engineers improve aircraft 

______________________ and safety. 

22. Aerodynamics applies to airplanes, rockets, kites, and anything moving through 

the ______________________. 
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Higher-Order Discussion Sheet 

1. Systems Thinking — Interacting Forces                                                                         

Which of the four forces of flight do you think is the most challenging for engineers to 

manage, and why? 

2. Human Impact — Engineering Decisions                                                               

Why is it important for aircraft designers to understand drag and lift when creating new 

planes? 

3. Cause and Effect — Planetary Exploration                                                                

How might flying on another planet (like Mars) differ from flying on Earth? 

4. Cross-Disciplinary Understanding — NASA Research                                           

Why does NASA study aerodynamics even for missions that don’t involve airplanes? 

5. Data Interpretation — Wing Shape                                                                          

Why do you think wing shape matters so much for lift? 

6. Ethical Decision-Making — Safety in Design                                                                  

What responsibilities do engineers have when designing aircraft for public use? 

7. Engineering and Technology — Innovation                                                                       

If you could design a new aircraft feature to reduce drag, what would it be? 

8. Language and Science — Clear Communication               

Why must pilots and engineers use precise vocabulary when discussing aircraft 

movement? 

9. Real-World Application — Transportation                                                                   

How does understanding aerodynamics help improve everyday transportation (cars, 

trains, drones)? 

10. Reflection — Personal Learning                                                                               

What is one idea from this episode that changed how you think about flight? 
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Guided Notes Answer Key 

SECTION 1 

1. atmosphere 

2. weight 

3. weight 

4. lift 

5. thrust 

6. drag 

SECTION 2 

7. wings 

8. pressure 

9. lower 

10. upward 

SECTION 3 

11. drag 

12. resistance 

13. thrust 

14. forward motion 

SECTION 4 

15. control surfaces 

16. elevator 

17. ailerons 

18. rudder 

19. axis 

SECTION 5 

20. planets 

21. performance 

22. atmosphere 
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Curriculum Alignment Page 

Spacegate Station – Season 5, Episode 24: The Science of Flight 

Grade Band: Middle School (6–8) 

Focus Areas: Forces of Flight, Aerodynamics, Energy Transfer, Engineering Design 

Episode Length: 15 minutes 

Instructional Purpose: Core instruction, enrichment, and STEM career awareness 

Learning Objectives 

After viewing this episode, students will be able to: 

• Identify and describe the four forces of flight (lift, weight, drag, thrust). 

• Explain how wing shape creates lift through differences in air pressure. 

• Describe how control surfaces (elevator, ailerons, rudder) allow an aircraft to 

maneuver. 

• Analyze how aerodynamics affects aircraft performance and safety. 

• Connect NASA research to real-world engineering challenges. 

 

NGSS Alignment (Middle School) 

MS-PS2-2 — Forces and Motion                  

Episode Connection: Four forces of flight; how forces interact to produce motion. 

MS-PS2-4 — Motion and Stability                    

Episode Connection: How lift, drag, thrust, and weight determine aircraft movement. 

MS-ETS1-2 — Engineering Design                                   

Episode Connection: NASA research, designing wing shapes, improving aircraft 

performance. 

MS-ESS2-6 — Weather & Atmosphere (supporting)                   

Episode Connection: Air pressure differences around wings. 

Science & Engineering Practices (SEPs) 

• Developing and Using Models: Forces of flight diagrams, wing airflow models. 

• Analyzing and Interpreting Data: Understanding pressure differences and drag. 

• Constructing Explanations: Explaining how lift works. 

• Engaging in Argument from Evidence: Evaluating which force is most 

important. 

• Asking Questions and Defining Problems: Engineering challenges in aircraft 

design. 
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Florida B.E.S.T. Science Standards Alignment 

SC.6.P.13.1 — Forces and Motion                         

Episode Connection: Four forces of flight; motion changes based on force interactions. 

SC.6.P.13.3 — Balanced and Unbalanced Forces                       

Episode Connection: Lift vs. weight; thrust vs. drag. 

SC.7.P.11.2 — Energy Transfer                          

Episode Connection: Jet engines, thrust, and energy in motion. 

SC.7.E.6.4 — Human Exploration and Technology                      

Episode Connection: NASA research on aerodynamics for planetary missions. 

 

 

 


