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Girl Scouts of Southwest Texas & Boeing are 
proud to bring to you the 
Boeing Aerospace Patch 

 
 

The purpose of the Boeing Aerospace patch program aims 
to inspire the next generation of aerospace innovation.  

 
 

  



 

Steps to Earn the Boeing Aerospace Patch 
 
Girl Scouts is the premier girl leadership development program—girls have fun 
with a purpose! All activities are girl-led, and girls should decide what activities to 
complete when earning a Patch Partner Initiative (PPI) patch. In the spirit of Girl 
Scouting, girls may choose to participate in activities that are not listed in the 
booklets and/or supplements. 
 
If girls complete the minimum required number of activities based on the theme of 
the PPI, they have earned the PPI patch.  
 
Step One: 
1. Read through the Activities 
2. Think about what you would like to do 
3. Choose 3 out of the 4 Units 
4. Complete 2 Activities from each unit you chose (total of 6 activities) 
 
Step Two: 
1. Email our Customer Care team at customercare@girlscouts-swtx.org with the 

following information: 
• Your name and role.  
• Name and Girl Scout Grade Level of each girl who completed the 

requirements to earn the patch. 
2. Mailing address to receive the patches. 

 

Step Three: 
1. Receive your Boeing Patch! 
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The Girl Scout Leadership Experience 
 
Girls at every level of Girl Scouting participate in “leadership experience.” A 
leadership experience is an exciting way of working with girls in a series of themed 
activities focused on building leadership skills. By enlisting the three keys to 
leadership (Discover, Connect, and Take Action) girls learn that they can take the lead 
to make a difference in their community and the world. The three keys are at the 
heart of the Girl Scout philosophy of leadership: 
 

Discover 
Girls understand themselves and their values and use their knowledge and skills to 

explore the world. 
 

Connect 
Girls care about, inspire, and team with others locally and globally. 

 
Take Action 

Girls act to make the world a better place. 
 
It’s not just “what” girls do, but “how.” When girls are engaged that creates a 
high- quality Girl Scout leadership experience. All Girl Scout experiences are built 
on three processes (Girl-Led, Cooperative Learning, and Learning by Doing) that 
make Girl Scouting different from school and other extra-curricular activities. 
When used together, these processes ensure the quality and promote the fun and 
friendship so integral to Girl Scouting. 
 

Girl-Led 
Girls play an active role in the planning and implementation of activities while 

adults provide age-appropriate facilitation, ensuring that planning, organization, 
set-up, and evaluation of all activities are done jointly with the girls. 

 
Cooperative Learning 

All members of a group work together towards a common goal that can only be 
accomplished with the help of others. 

 
Learn by Doing 

A “hands-on” learning process that engages girls in cycles of action and 
reflection resulting in deeper understanding of concepts and mastery of practical 

skills. 
 
When Discover, Connect, and Take Action activities are girl-led and involve 
learning by doing and cooperative learning, girls achieve the desired and expected 
leadership outcomes ultimately resulting in Girl Scouting achieving its mission: 
Building girls of courage, confidence and character, who make the world a 
better place. 
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The Science of 
Flight 
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How to Use Claim, Evidence, and Reasoning (CER) 
Throughout each investigation students will use claims, evidence, and reasoning (CER) to come up with 
scientific explanations. Claim-Evidence-Reasoning (CER) is a structured way to explain scientific 
concepts and support your ideas with proof. It helps students think critically and communicate their 
findings clearly. 

Below is an explanation for using CER during investigations. 

Step 1: Make a Claim 

A claim is a statement that answers a question or explains an idea. It should be clear and concise. 

Example: "Air takes up space." 

Step 2: Provide Evidence 

Evidence is the data, observations, or facts that support the claim. It should be something you 
observed or measured during the experiment. 

Example: "When I pushed a glass upside-down into the water, the tissue inside the glass stayed dry. The 
water level around the glass rose, but water did not enter the glass." 

Step 3: Explain with Reasoning 

Reasoning connects the evidence to the claim using scientific principles. This is where students explain 
why their evidence supports their claim. 

Example: "The tissue stayed dry because air takes up space inside the glass. Air creates pressure that 
prevents water from entering. This demonstrates that air is a substance, even though we cannot see it." 

When you put it all together: 

Question: Does air take up space? 

● Claim: Air takes up space.
● Evidence: When I placed a tissue inside an upside-down glass and pushed the glass into the

water, the tissue remained dry.
● Reasoning: This happened because air inside the glass prevented the water from entering. Air is

a gas made up of molecules, and these molecules take up space, creating pressure against the
water. Since air cannot escape, the water cannot enter.

At the end, encourage students to always ask: 

● Did I make a strong claim?
● Do I have solid evidence?
● Did I explain why my evidence supports my claim?
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5E Model Lesson Plan: The Science of Flight 

Grade Level: 6-12 
Time Required: 60-90 minutes (The duration can be shortened to accommodate time constraints.) 
Learning Objectives: 
By the end of the lesson, students will:

● Explore the four forces of flight: lift, thrust, drag, and gravity.
● Understand Newton’s Laws of Motion in relation to flight.
● Engineer and test airfoils to investigate Bernoulli’s Principle and lift.

Engage – Spark Curiosity (10-15 min) 

Teacher Explanation 
This phase is designed to capture students’ interest and stimulate curiosity about flight. The goal is to 
activate prior knowledge while introducing new concepts through inquiry-based questions and 
multimedia resources. 

Show this image or another image of a 
airplane in the sky. 

Leveled Questions: 

● Beginner: What do you think allows planes to
fly?

● Intermediate: Why do airplanes have curved
wings instead of flat ones?

● Advanced: How does changing the shape of
an airfoil affect lift?

Watch: Science of Flight - Engineer an Airfoil  Technovation Families Video 

Discussion Prompts: 

● What forces did you notice in the video?
● Why do birds and airplanes have curved wings?
● How do engineers test different wing designs?

Teacher Notes: 

● Encourage students to share their ideas freely before explaining scientific concepts.
● Highlight how air pressure differences help generate lift.
● Emphasize engineering design processes in testing airfoils.

https://youtu.be/r1NZg7zGSHU
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Explore – Hands-on Investigations (20-30 min) 

Teacher Explanation 
This phase focuses on experimentation and discovery. Students engage in hands-on activities to 
observe key principles of flight. Each investigation can be setup as stations for students to rotate 
through.  

Experiment 1: Air Pressure & Lift (Bernoulli’s Principle) 

Teacher Notes: 

● Introduce Bernoulli’s Principle: Faster air = lower pressure.
● Relate this to wing design (airfoils) and lift generation.

Materials: 
● Strip of paper

Instructions: 

● Hold a strip of paper near your mouth and blow over the top.
● The paper lifts instead of falling!

Why? Faster-moving air above the paper reduces pressure, creating lift! 

 Blowing above the strip increases the velocity (speed) of the air, causing the paper to rise & straighten. 

When a plane begins it’s descent the pilot reduces thrust force by 
reducing engine power. As the plane slows down it creates less lift (as the 

velocity of air decreases – increasing pressure slightly) which will stop 
the plane rising. The pilot also adjusts the flaps on the wings to create 

even less lift which will cause the plane to descend slowly in a controlled 
way. Reducing engine power too severely or incorrectly adjusting the 
flaps would not end well as this would cause too much lift to be lost, 

meaning the plane would descend a lot faster than wanted (which could 
prove fatal!). 

Experiment 2: Newton’s Third Law – Balloon Rocket 

Teacher Notes: 

● Discuss how air escaping backward creates an equal forward
thrust.

● Link this to jet engines and rocket propulsion.
● Supporting video: Balloon Rocket Video

Materials:  
● Balloons
● String
● Straw
● Tape

https://youtu.be/iV3NXFkdUyw?si=Ii_sHa135P8ZONuq
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Instructions: 

● Thread a straw through a string.
● Blow up balloon to midsize.
● Attach an inflated balloon to the straw with tape. Be careful not

to pop it.
● Release the balloon.
● What happened?

Newton’s Third Law: For every action, there is an equal and opposite 
reaction. 

Experiment 3: Engineering an Aerofoil 

Teacher Notes: 

● Guide students to test
different airfoil shapes to
see which produces the
most lift.

● Discuss how airplane
wings are designed to
maximize lift and reduce
drag.

● Supporting Video:
Aerofoil

Materials: 
● Cardboard
● Paper
● Scissors
● Tape
● Fan (or hair dryer)

Instructions: 

1. Cut a wing shape out of cardboard or stiff paper.
2. Curve the top slightly (airfoil shape).
3. Hold the airfoil in front of a fan or hair dryer and tilt it slightly.

What happens? The airfoil lifts because fast air above = lower pressure, creating lift!

https://youtu.be/SDwBgm2DQN0?si=h_duGrJ72eYI0byw
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Explain – The Science Behind Flight (15 min) 

The science of flight involves understanding four key forces that affect how an airplane flies: 
lift, thrust, drag, and gravity. Lift is the force that pushes the airplane upward, and it is 
created by differences in air pressure above and below the wings. The shape of the wing is 
important because it causes the air to move faster over the top of the wing, which lowers the 
air pressure above the wing. This difference in pressure creates lift and helps the airplane rise. 
Thrust is the forward force that moves the airplane, typically provided by engines or 
propellers. Drag is the resistance created by the air pushing against the airplane, which slows 
it down. Gravity pulls the airplane toward the Earth, and to keep the airplane flying, the lift 
must be greater than the force of gravity. 

In addition to these forces, Newton's Laws of Motion also play a critical role in understanding 
flight. Newton’s first law states that objects will stay at rest or in motion unless acted upon 
by an external force. This explains why an airplane, once it reaches a certain speed, will 
continue flying until forces like drag or gravity slow it down. Newton’s second law tells us 
that the more force you apply to an object, the more it will accelerate. This is why airplanes 
need powerful engines to overcome drag and gravity. Finally, Newton’s third law states that 
for every action, there is an equal and opposite reaction. When air is pushed down by the wings 
of an airplane, the reaction is that the airplane is pushed up, creating lift. 

Through experiments, like testing different wing shapes or creating balloon rockets, you can 
see how these forces work in real life. Engineers use these principles to design airplanes and 
other vehicles that can travel through the air efficiently. 

Four Forces of Flight: 

Lift: Air moving faster above the wing = lower pressure, lifting the plane. 
Thrust: Forward motion created by engines/propellers. 
Drag: Air resistance that slows motion. 
Gravity: The force pulling the plane downward. 

Newton’s Laws & Flight: 
1st Law (Inertia): A plane will stay still or keep flying unless a force acts on it. 
2nd Law (Acceleration): The greater the thrust, the faster the plane moves. 
3rd Law (Action-Reaction): Air pushes down, so the plane lifts up! 

Discussion Questions for the Teacher to ask 

● What role does lift play in flight?
● How do Newton’s Laws apply to an airplane?
● How do engineers modify airplane designs to improve efficiency?
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Elaborate – Engineering Challenge (15 min) 

Student Challenge: Design & Test an Airfoil 

Students will use their design from the engineering 
airfoil experiment to modify the wing shape to increase 
lift or reduce drag. Students can test with different 
angles and air speeds (by the amount of force used to 
throw their design) and record which design lifts the 
highest! 

Questions to Investigate: 

● How does wing shape affect lift?
● What happens if we increase the angle of the

wing?
● How does speed (thrust) impact lift?

Questions for the Teacher to ask: 

● How does the shape of an airplane’s wings
(airfoil) influence the amount of lift generated,
and why is this important for flight?

● What would happen if the thrust from the engines was increased but the drag was not reduced?
How would this affect the plane's speed and efficiency?

● How does Newton’s third law of motion (for every action, there is an equal and opposite
reaction) explain the way airplanes take off and land?

● How does changing the altitude affect the air pressure and, in turn, the lift and drag forces
acting on an airplane?

● If you could redesign an airplane’s wing to minimize drag while maximizing lift, what changes
would you make? How would these changes improve flight performance?
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Evaluate – CER Writing Reflection (10 min) 

Claim-Evidence-Reasoning (CER) Prompt: 
Question: How do air pressure and wing shape help an airplane fly? 

Claim: (What do you believe?) 

Example answer: "The shape of an airfoil creates lift by changing air pressure." 

Evidence: (What data supports your claim?) 

Example answer: "In the airfoil experiment, when air moved faster over the curved top, the wing 
lifted." 

Reasoning: (Why does your evidence support your claim?) 

Example answer: "According to Bernoulli’s Principle, faster-moving air has lower pressure. The 
pressure difference creates an upward force (lift), allowing planes to fly." 

Aligned TEKS 

Middle School (Grades 6-8) Science TEKS: 

6.8A: Compare and contrast potential and kinetic energy. 
6.8B: Identify and describe the changes in position, direction, and speed of an object. 
7.7A: Contrast situations where work is done with different amounts of force. 
8.6C: Investigate and describe applications of Newton's laws of motion. 
8.6D: Demonstrate how unbalanced forces change motion. 

High School Physics TEKS (Grades 9-12): 
P.4C: Analyze and describe acceleration using Newton’s Second Law.
P.4D: Explain how an object’s motion is affected by force using Newton’s Laws.
P.4E: Design and analyze experiments testing forces and motion.
P.4F: Investigate the impact of air resistance (drag) and lift on motion.

Engineering & Technology TEKS: 
ET.2D: Apply problem-solving strategies to engineering design challenges. 
ET.5A: Apply engineering principles to design an effective airfoil. 
ET.6B: Test and evaluate prototype designs for functionality. 
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Flight Engineering
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5E Model Lesson Plan: Flight Engineering 

Grade Level: 6-12 
Duration: 90 minutes (can be split into multiple sessions) 
Subject: Engineering, Physics, Communication 

Learning Objectives 
By the end of the lesson, students will: 

1. Understand basic principles of flight, specifically helicopter and long-spanning wing design.
2. Develop communication skills by giving and receiving clear, detailed instructions.
3. Build and test engineering models of a Mars helicopter and long-spanning wings.
4. Apply critical thinking to the engineering design process through CER (Claim, Evidence,

Reasoning).

Engage– Spark Curiosity  (10-15 minutes) 

Objective: Activate prior knowledge and engage students with 
a real-world engineering challenge. 

Activity: Show two short videos from Technovation Families: 

● Build a Long Spanning Wing

● Engineer a Communication Network

Discussion Questions: 

● What is the importance of designing long-spanning
wings for aircraft?

● How does communication play a role in building
complex systems like wings or communication
networks?

● What challenges do engineers face when designing
something that needs to work in extreme conditions (like Mars)?

Transition into the concept that flight engineers must often deal with communication challenges when 
working in teams, whether they’re designing wings, helicopters, or communication systems. 

https://youtu.be/9ZSYrrqIXwg
https://youtu.be/0XzXmLHY8z4
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Explore – Hands-on Investigations (30 min) 

Objective: Provide hands-on activities for students to explore the engineering principles of flight and 
communication design. 

Experiment 1: Building a Long Spanning Wing 

Instructions: 

● Watch the "Build a Long Spanning Wing" video from
Technovation Families.

● Discuss the purpose of a long-spanning wing in aviation and
how it impacts flight stability and efficiency.

● Have students build their own model of a long-spanning wing
using materials like paper, straws, or cardboard. Students will
test different designs for wing span, angles, and materials to see
how each design affects the model’s ability to stay stable in the
air.

Materials: 

● Paper
● Cardboard
● Straws
● Tape
● Scissors
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Guiding Questions: 

● How does the span of the wing affect the airflow and stability of the aircraft?
● What engineering principles can you apply to improve your wing design?

Experiment 2: Building a Mars Helicopter 

Teacher Notes: 

● Watch the "Build a
Helicopter" video
from Technovation
Families (Video
Link).

● Guide students in
constructing their
own paper
helicopters for
Mars using the template provided. Link to NASA’s Lesson Plan

● Students will experiment with rotor length, folding angles, and
other variables to observe how these changes impact the flight
of the helicopter in a simulated Mars environment.

Materials: 

● Paper templates
(provided in the
lesson)

● Scissors
● Ruler
● Ribbon
● Pencil

Guiding Questions: 

● How do changes in rotor length or angle affect the helicopter’s ability to hover or descend?
● What challenges might engineers face when designing a helicopter to fly on Mars instead of

Earth?

Experiment 3: Make a Straw Plane 

https://youtu.be/DwHyk4V2w5Y
https://youtu.be/DwHyk4V2w5Y
https://www.jpl.nasa.gov/edu/resources/project/make-a-paper-mars-helicopter-2/
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Activity Overview: 

Engineers spend a lot of time 
experimenting to see what 
works and what doesn’t. In 
this activity, students will 
build a simple straw plane and 
test how well it flies, 
experimenting with different 
designs. 

NASA: Link to Activity 

Materials: 

● Drinking straws
● Paper
● Tape
● Scissors
● Ruler

Instructions: Students will use a drinking straw and materials like 
paper, tape, and scissors to create their own plane. The goal is to 
create a plane that can fly as far as possible. Students will try 
adjusting the wings, adding weights, or changing the plane's shape to 
improve flight. See activity instructions below. 

Guiding Questions: 

● How does the shape of the wings affect how far the plane flies?
● What other changes can you make to your plane to improve its flight?
● How do you think engineers test and improve aircraft designs?

Explain (15 min) 

Objective: Help students understand how flight works and why communication is so important in 
engineering. 

Discussion: Now that we’ve built our wings, Mars helicopters, and 
straw planes, let’s talk about what we learned and explain some 
important ideas about flight and communication in engineering. 
First, we need to understand lift and drag. Lift is the force that 
keeps things in the air, like how the rotor blades of a helicopter push 
air down to lift it up. Drag is the force that tries to slow down an 
object as it moves through the air. Engineers must consider both lift 
and drag when designing things like wings and helicopters to make 
sure they fly well. 
Another important idea is stability and control. Engineers design 
wings and rotor blades to keep aircraft steady in the air. For 
example, they adjust the design to prevent a helicopter from tipping 
over or spinning out of control. On Mars, engineers would need to make sure the helicopter stays stable 
since the atmosphere is much thinner than Earth’s. 

https://www.nasa.gov/wp-content/uploads/2020/04/make_a_straw_plane.pdf?emrc=67e2091847d54
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Finally, communication is crucial in engineering. Engineers often work in teams, and they need to 
clearly explain their ideas to each other to make sure everything works. It’s like our activity where the 
communicators had to explain how to build something without showing it. If they didn’t explain clearly, 
the builders wouldn’t know what to do. Good communication helps engineers ensure everyone is on the 
same page, and the design turns out as planned. For example, engineers at companies like Boeing rely 
on clear communication when designing new aircraft or space vehicles. They need to make sure that 
everything from the design to the safety features is carefully planned out. This is especially important 
when working on projects like missions to Mars, where conditions are very different from Earth. In 
these situations, engineers need to communicate even more carefully to ensure their designs work in 
such a challenging environment. 

Teacher notes: Here are some discussion questions you can use to spark engagement during the 
Explain section of the lesson: 

1. Lift and Drag:
○ How do you think the size and shape of a helicopter's rotor blades affect how it flies?
○ Why do you think helicopters are able to fly in any direction (up, down, sideways, etc.),

while airplanes can only fly forward?
○ How do you think engineers make sure an aircraft doesn’t fall or get blown off course by

the wind?
2. Stability and Control:

○ What might happen if the wings of a plane or helicopter weren’t designed to be stable?
○ Why do you think it's important for a helicopter on Mars to stay steady, even though the

air is so thin there?
○ Can you think of other situations where stability and control are really important, like in

cars, boats, or even roller coasters?
3. Communication in Engineering:

○ What was the hardest part about communicating your instructions during the building
activity?

○ Why is it important for engineers to communicate clearly when working on projects like
designing a Mars helicopter or an airplane?

○ Imagine you’re an engineer working on a team for a Mars mission. How would you make
sure everyone understands your ideas, even if you were far away from each other?

○ Why do you think engineers use drawings or models to communicate their ideas instead
of just talking about them?

Elaborate 1 – Engineering Challenge (15 min) 

Experiment 3: Blast a Two-Stage Rocket 
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Activity Overview: 

Space rockets are often made of several parts, or stages. When the 
fuel for one stage is used up, the next stage fires. Spent stages are 
jettisoned, making the rocket lighter so it can travel further and 
faster, and use its fuel more effeciently 

Materials: (per group) 
● Two long balloons
● Tape
● Scissors
● 1 Large Plastic or

paper cup
● Activity link here

Instructions: 

1. With a pair of scissors, carefully cut the bottom half off a large plastic or paper cup. Discard
the bottom but keep the top. This will be the collar for the two-stage rocket.

2. Partially inflate a long end through the cup collar. Fold the end over the bottom of the collar
and tape it into place so that the air does not escape.

3. Push a second balloon through the collar and inflate it so that it holds the first ballook closed
against one side of the collar. Hold the balloon by the nozzle.

4. Remove the tape holding the first balloon closed. Choose a site for the launch and let go of the
rocket. What what happens to both balloons as the air rushes out fo the first stage of your
rocket and releases the second.

Guiding Questions: 

● What happens to the rocket as the first balloon releases air? How does this affect the second
balloon?

● Why do you think using a two-stage system in rockets is beneficial for travel and fuel
efficiency?

● How does the air rushing out of the first stage make the rocket move faster and further?
● What do you notice about the weight of the rocket as each stage is jettisoned? How does this

affect its speed and distance?
● How might you improve the design to make the rocket fly higher or more efficiently?

Elaborate 2 – Engineering Challenge (20-30 mins) 

https://www.sciencebuddies.org/stem-activities/two-stage-balloon-rocket
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Experiment 3: Cabin Redesign 

Activity Overview: 

In this lesson, students imagine they are hired by Boeing as 
design engineers brought in to update airplane cabins in 
response to learnings from the COVID-19 pandemic. 
Students will research how different diseases spread, and 
they will explore how airplane cabins are currently 
designed. Based on the technical specs of a Boeing plane and 
their understanding of disease transmission, students will 
design an upgraded airline cabin that further protects 
passengers from infectious diseases. They will ultimately 
share their plans with their peers and collaborate to 
optimize their designs. 

Full Activity Here 

Materials: (per group) 
● Handout 1: Disease

Transmission Research, one per
student

● “How to Stop Disease Spread on
Airplanes and Ships” article
(airplane section only), one per
student

● Devices with Internet access, at
least enough for half the class

● Handouts from Day 1
● Handout 2: Redesign Mockup (3

pages), enough for half the class

Instructions: (Shorten Version) 

1. Kick off by asking students to brainstorm: What do YOU do to stay healthy and avoid getting
sick? Keep a list on the board as students share.

2. Review the list and explain that there are some personal actions, such as getting enough sleep,
exercising, and eating well, that are beneficial to our overall health.
There are also specific actions and precautions that can specifically reduce our risk of getting
sick from different illnesses—which is what the class is going to focus on today!

3. Elaborate and explain that students are about to imagine they have been hired by Boeing as
design engineers brought in to update airplane cabins. They will be updating these cabins to
promote safe and healthy air travel in response to learnings from the COVID-19 pandemic and
other illnesses.

4. Distribute one “How to Stop Disease Spread on Airplanes and Ships” article to each student,
and instruct students to read independently or in pairs until the “Ships are Incubators” section
of the article. As they read, ask them to annotate (highlight or underline) for:

a. What airplanes currently have in place to manage disease transmission?
b. What airline manufacturers and companies are considering putting in place to further

manage disease transmission?

Questions to ask after reading: 
● What safety procedures or systems are already in place aboard airplanes?
● What additional procedures or systems are airline manufacturers looking into?

https://www.boeingfutureu.com/sites/default/files/2020-12/Boeing-LessonPlan-CabinRedesign-V0.1.pdf
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● Does opportunity exist to lower the risk of disease transmission aboard flights even
further?

5. Pass out one Handout 2: Redesign Mockup to each student. Review the directions and each of
the steps,

6. and explain that students should work with their partner from the first session to complete
this redesign.

7. Explain that they don’t need to redesign the entire cabin interior; they can maintain any
elements that they believe work well. They should also be creative and try to brainstorm
technology or inventions that may not yet exist.

8. Take a moment to answer student questions and then encourage them to begin! Deduct 10–15
minutes from the end of the class session and explain that they will have this much time to
complete their work.

9. When there are about 10–15 minutes left in class, instruct pairs to partner with another pair.
They  should then take turns presenting their redesigns to each other, being sure to explain the
rationale behind their design decisions. As students listen, challenge them to ask each other
questions and provide at least one design critique or suggestion for improvement. In addition
to safety, also encourage students to review their peers’ designs for potential costs. For
instance: Was any weight added to the plane that would increase the amount of fuel needed to
fly? Were any seats taken away that would decrease the number of paying passengers?

10. Then wrap up by thanking students for their hard work and innovative designs. Explain that
it’s because of creative minds like theirs that air travel will be able to continue to safely
transport passengers around the world!

Guiding Questions: 

● What happens to the rocket as the first balloon releases air? How does this affect the second
balloon?

● Why do you think using a two-stage system in rockets is beneficial for travel and fuel
efficiency?

● How does the air rushing out of the first stage make the rocket move faster and further?
● What do you notice about the weight of the rocket as each stage is jettisoned? How does this

affect its speed and distance?
● How might you improve the design to make the rocket fly higher or more efficiently?

Evaluate (10 min)

Objective: Assess students' understanding of the lesson’s key concepts and their ability to reflect on 
their learning. 

Activity: Exit Ticket or Reflection: Have students complete a short reflection or exit ticket addressing 
the following questions: 

○ How did communication affect your ability to complete the helicopter and wing projects?
○ What did you learn about the engineering process for creating wings and helicopters?
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○ How do you think engineers would work together on a Mars mission to design an aircraft
or communication system?

Aligned TEKS 

Science (6th-8th Grade) 

● (6.6) Earth and Space: The student will explore the interactions of systems and the universe.
● (8.6) Physical Science: The student will investigate the principles of motion and force.

Engineering (9th-12th Grade) 

● (112.45) Principles of Engineering: The student will apply fundamental engineering concepts to
solve problems.

● (130.297) Engineering Design and Presentation: The student will demonstrate effective
communication skills used in engineering design.
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5E Lesson Plan: Flight Engineering - Cabin Redesign (45 
minutes) 

Grade Level: 6-8 
Subject: Flight Engineering / Disease Transmission in Airplanes 
Duration: 45 minutes 
Objective: 

● Students will explore how diseases spread and design solutions to reduce disease transmission in
airplane cabins.

Materials Needed: 

● Whiteboard/markers
● Handout 1: Disease Transmission Research
● Article: How to Stop Disease Spread on Airplanes and Ships
● Handout 2: Redesign Mockup
● Drawing materials (paper, markers, etc.)

Link to Handouts 

Lesson Timeline (45 minutes) 

Engage (5 minutes) 

Objective: Activate prior knowledge about health and disease prevention. 

● Kick-off Question: What do YOU do to stay healthy and avoid getting sick?
○ Write responses on the board (sleep, exercise, hygiene, etc.).
○ Briefly explain that today, we’ll focus on how disease spreads, specifically in airplanes,

and how we can reduce that risk.

Explore (10 - 15 minutes): Adjust time as needed 

Objective: Introduce the concept of disease transmission and current airplane safety measures. 

● Research Activity:
○ Distribute Handout 1: Disease Transmission Research.
○ In pairs, students quickly research how diseases spread (airborne, contact, etc.) and jot

down prevention methods.
○ Focus on the basics — they don’t need to research deeply.

https://www.boeingfutureu.com/sites/default/files/2020-12/Boeing-LessonPlan-CabinRedesign-V0.1.pdf
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● Article Reading:
○ Distribute "How to Stop Disease Spread on Airplanes and Ships" article. Students read

the first section and annotate the existing measures to stop disease transmission on
airplanes.

Explain (10 - 15 minutes) 

Objective: Introduce the redesign challenge and key discussion points. 

Class Discussion (5 minutes): 

● Discuss what safety measures are already in place on airplanes and areas for improvement.
● Use Make Connections as discussion point with the students. (page 3)
● Ask: Where do you think the biggest risks for disease transmission exist on airplanes?

Introduce Technovation Video: 

● Show a short clip from the Technovation Families video Engineer a Communication Network (2
minutes).

● Discussion: What role does communication and technology play in aviation safety?

● Connect to airplane design and how technological solutions can improve safety and reduce
disease transmission.

● Redesign Challenge:
○ Explain the design task: Students, in pairs, will redesign parts of an airplane cabin to

reduce disease transmission.
○ Distribute Handout 2: Redesign Mockup and explain that students will work to make

the cabin safer with creative ideas.

4. Elaborate (15 - 25 minutes)

Objective: Students will work in pairs to design and present their ideas. 

● Design Activity:
○ In pairs, students will complete Handout 2: Redesign Mockup. They should brainstorm

ways to redesign the airplane cabin to reduce disease transmission (e.g., seating
arrangements, air circulation, surface materials).

● Peer Presentations (5 minutes):
○ Each pair presents their redesign to another pair.
○ Encourage peers to ask questions and give feedback (e.g., “What might the cost of this

be?” “How will it affect passenger capacity?”).

https://www.boeingfutureu.com/sites/default/files/2020-12/Boeing-LessonPlan-CabinRedesign-V0.1.pdf
https://youtu.be/0XzXmLHY8z4
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5. Evaluate (5 minutes)

Objective: Reflect on what students have learned and how their designs could improve air travel. 

● Wrap-up Discussion (3 minutes):
○ Quickly review what students learned about disease transmission and their redesign

ideas.
○ Ask: What was the most innovative feature of your design?

● Exit Ticket (2 minutes):
○ Ask students to write a short response: What is one thing you learned today about disease

prevention on airplanes?
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Space Travel
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5E Lesson Plan: Biomimicry and Space Travel 
Grade Level: 6-12 
Subject: Science (Biomimicry, Space Exploration) 
Duration: 45 minutes 
Learning Objectives 
By the end of the lesson, students will: 

1. Understand basic principles of flight, specifically helicopter and long-spanning wing design.
2. Develop communication skills by giving and receiving clear, detailed instructions.
3. Build and test engineering models of a Mars helicopter and long-spanning wings.
4. Apply critical thinking to the engineering design process through CER (Claim, Evidence,

Reasoning).

Engage– Spark Curiosity  (10-15 minutes) 

Objective: Spark interest in biomimicry and space 
exploration. 

1. Show the "What is Biomimicry?" Video (2
minutes):
Play the short introductory video on biomimicry
(2:00 mins). Ask students to think about how
animals and nature inspire technology.

2. Ask Discussion Questions:
○ Have you ever seen animals or plants with

abilities that humans can’t replicate?
○ How might studying nature help us solve problems like space exploration?

Explore – Hands-on Investigations (30 min) 

Objective: Introduce the concept of biomimicry and its applications in space exploration. 

Experiment 1: Biomimicry Exploration: Nature's Innovative Solutions 

https://www.youtube.com/watch?v=FBUpnG1G4yQ&t=55s
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Instructions: 

Exploration Steps: 

1. Observe Closely
○ Take a short walk outside

or look carefully at your
surroundings

○ Pay attention to how
plants, animals, and
insects are designed

○ Ask yourself: What makes this creature or plant special?
2. Inspiration Hunt Look for nature's unique solutions:

○ How do plants protect themselves?
○ How do animals move efficiently?
○ What special abilities do different creatures have?

Fascinating Biomimicry Examples 

Inventions Inspired by Nature 

● Velcro: Invented after observing how burdock burrs stick to
clothing

● Swimsuits: Designed after studying shark skin's unique scale
structure

● Cleaning Brushes: Inspired by cats' rough tongues
● Traffic Flow: Learning from how ants travel in organized

columns

Quick Invention Challenge 

In your notebook, sketch one invention idea inspired by something 
you've observed in nature. Think about: 

● What problem could you solve?
● What unique natural design could help?
● How might your invention work?

Materials:  
(each student needs) 

● paper
● pencil
● markers or colored

pencils
● ruler

Recommended Video Resources 

● What is Biomimicry? (2:03)
● Janine Benyus Explains Biomimicry (3:14)
● 5 Potential Applications of Biomimicry in Space Exploration (4:15)
● Biomimicry Examples in Space Exploration (10:07)

https://www.youtube.com/watch?v=
https://www.youtube.com/watch?v=AcERCRtMfR4
https://www.youtube.com/watch?v=C0Jmp2Nb8Tg
https://www.youtube.com/watch?v=L_vcAF8IlBM
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Experiment 2: Living in Space 

Introduction (3 minutes) 

● What is Living in Space?
Space scientists are working on ways for humans to live on
other planets. To do this, we need to create environments, also
known as "biomes," that can support life—just like Earth does!
This includes water, air, and food, but what else might we
need?

● Link: Tour of the ISS from You Visit
● Why Do We Need Biomes?

A biome is a natural community of plants, animals, and other
organisms that share the same climate. On Earth, biomes
include forests, deserts, and oceans. But in space, we’ll need to
design a "space biome" that provides everything humans need
to survive.
Engineers and scientists spend a lot of time figuring out what
humans will need to survive and thrive in space. They use a
process called the Engineering Design Process to create new
things. Today, you will use this process to design a space
station or an ecosystem (a biome) that humans could live in on
another planet!

Materials: 

● Shoe box or any size
cardboard box

● Craft supplies (pipe
cleaners, glue,
construction paper,
ribbon, clay, etc.)

● Found outdoor
objects (rocks, twigs,
leaves, acorns, etc.)

● Access to YouTube for
video links

https://www.youvisit.com/tour/jamado/new_experience_7/
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Activity: Design a Space Station or Biome (6 
minutes) 

You have two options for the activity: 

Option 1: Build a Space Station Diorama 

● Create a mini model of a space station using a
shoe box or other materials you have available.
Think about how you can show a habitat that
provides all the basic needs: water, food, air,
shelter, and energy.

● Decorate the inside and outside of the box to
represent the space station’s different areas.

Option 2: Build an Earth Biome Diorama 

● If you prefer, you can build a model of an
ecosystem found on Earth instead. For example,
you could make a forest biome with trees and
animals, a desert with sand dunes, or an ocean
with sea creatures. This can give you inspiration
for creating life-supporting environments on
other planets.

● Tip: Use craft supplies like pipe cleaners, clay, or
construction paper to create elements in your
diorama.

Watch Videos (2 minutes) 
Watch these short videos for inspiration: 

● How to Build A Space Colony: Watch Here (8:46 minutes)
● How to Make a Diorama: Watch Here (1:40 minutes)
● Various Videos for Living in Space

https://youtu.be/MW81u0Bs2C4
https://www.youtube.com/watch?v=_DJKyM3JIAI
https://www.nasa.gov/humans-in-space/living-in-space/
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Explain (15 min) 

Objective: Help students understand how flight works and why communication is so important in 
engineering. 

Discussion: Biomimicry: When Nature Becomes an Inventor's Playground 

Imagine if the coolest 
inventions in the world came 
from watching how animals and 
plants solve problems! That's 
exactly what biomimicry is all 
about. Scientists and inventors 
are like detectives, carefully 
studying nature to discover 
amazing design ideas that can 
solve human challenges. Take 
airplanes, for example. 
Engineers didn't just come up 
with their design out of nowhere 
– they looked closely at how birds fly. They copied bird wing shapes, studied how falcon beaks
cut through the air, and even created airplane wings that can change shape just like a bird's
wings adjust during flight. It's like nature already had the perfect blueprint!

The ocean has been an incredible inspiration too. Boats and submarines now have hull 
designs that mimic fish and dolphin shapes, making them move through water more 
efficiently. Swimmers wear shark-inspired swimsuits with special textures that reduce drag, 
helping them slice through water faster. Even underwater glue was inspired by how mussels 
stick to surfaces underwater! Animals have helped us create incredible technologies we use 
every day. Bats taught us about sonar and radar navigation. Geckos inspired super-strong 
adhesives used in microelectronics and space technology. Night-flying moths helped create 
anti-glare screens for our phones and computers. Woodpeckers even helped design better ice 
picks for mountain climbers! 
Plants are just as innovative. Velcro was invented after someone noticed how cockleburs stick 
to clothing. Solar cells take inspiration from how plant leaves capture sunlight. The lotus 
flower taught us how to create self-cleaning surfaces, and kelp showed engineers how to 
design more efficient water propellers. Nature has been solving complex problems for millions 
of years, and now humans are learning to listen and learn from these incredible designs. It's 
like having the most brilliant, experienced inventors as our teachers – and they've been here all 
along, hiding in plain sight! 
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Elaborate 1 – Engineering Challenge (15 min) 

Experiment 3: Build the Strongest Structure 

Objective: Students will understand how shape influences structural 
strength, practice collaborative problem-solving, learn engineering 
design principles and develop resilience through experimental failure. 

Tell students: Engineers face an incredible puzzle: how can we create 
structures that are both lightweight and incredibly strong? This 
challenge explores how different shapes can support weight and 
distribute forces in amazing ways! 

Scientific Concept: Structural Integrity and Shape Design 

Why Shapes Matter 

● Different shapes have unique strength properties
● Triangles are naturally the strongest geometric shape
● Engineers use shape design to create lightweight, durable

structures
● Nature uses similar principles in animal skeletons and plant

structures

Materials: 

● 20 toothpicks per
team

● 10 gumdrops (or
marshmallows)

● 1 ruler
● 1 textbook
● Paper plate or surface

for building
● Optional: Different

sized books or objects
for testing

Exploration Stages 

1. Design Phase (10 minutes)
○ Brainstorm different geometric shapes
○ Discuss how triangles provide structural stability
○ Plan your team's structure design
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2. Construction Phase (20 minutes)
○ Build a structure that can support a textbook
○ Use only toothpicks and gumdrops/marshmallows
○ Focus on creating triangular support elements

3. Testing Phase (10 minutes)
○ Carefully place the book on your structure
○ Observe how different designs respond to weight
○ Measure and record how much weight your structure supports

Extended Challenge 

● Test structures with different weights
● Try building taller or more complex designs
● Research how animals and plants create strong structures in nature

Reflection Questions 

● What shape worked best for supporting weight?
● How did your team solve design challenges?
● What would you do differently next time?

Fun Fact 

The International Space Station weighs 925,000 pounds - that's like 330 cars combined! Engineers use 
incredible shape and material design to make such massive structures functional and lightweight. 

Evaluate (10 min) 

Think-Pair-Share: 

● Claim: What did you learn about biomimicry and space travel?
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● Evidence: What examples from your activities support your claim?
● Reasoning: How does biomimicry help us solve space challenges?

Aligned TEKS 

Middle School (Grades 6-8) TEKS Alignment 

Science TEKS 

● 6.7(A) – Investigate methods organisms use to meet basic needs within an environment.
● 6.8(B) – Identify how adaptations enable organisms to survive in their environments.
● 7.7(A) – Examine how natural selection influences the development of adaptations in species.
● 7.12(D) – Recognize how scientific discoveries, such as biomimicry, impact daily life.
● 8.7(A) – Describe how biodiversity contributes to sustainability in ecosystems.
● 8.10(C) – Model processes that shape the Earth and space environments.

Engineering and Technology TEKS 

● 6.4(B) – Identify design problems and use appropriate engineering solutions.
● 7.3(B) – Design and test models to solve problems.
● 8.4(C) – Use evidence-based reasoning to evaluate solutions.

High School (Grades 9-12) TEKS Alignment 

Biology TEKS 

● BIOL.7(G) – Analyze the effects of environmental change on natural selection and adaptations.
● BIOL.9(A) – Compare structural adaptations and their applications to biomimicry.
● BIOL.12(C) – Evaluate the role of biomimicry in scientific research.

Physics TEKS 

● PHYS.4(C) – Analyze forces related to flight, including lift and drag.
● PHYS.5(B) – Investigate real-world applications of energy and motion, such as in aircraft and

spacecraft.

Engineering Design & Technology TEKS 

● ENG.3(B) – Develop and implement a design plan using the engineering process.
● ENG.5(A) – Evaluate the role of biomimicry in innovation and technology.
● ENG.6(C) – Construct prototypes to test engineering solutions.
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Careers in 
Flight
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5E Lesson Plan: Careers in Flight 

Grade Level: 6-12 
Subject: Science: Careers in Flight 
Duration: 45 minutes 
Learning Objectives 
By the end of the lesson, students will: 

● Identify and explore various careers in aviation, such as pilots, aerospace engineers, air traffic
controllers, and flight attendants.

● Recognize the contributions of women in aviation and discuss the importance of diversity in
STEM fields.

● Understand the educational pathways and skills required for careers in flight.
● Demonstrate comprehension through interactive projects and assessments.

Engage– Spark Curiosity  (10-15 minutes) 

Objective: Spark interest in biomimicry and space 
exploration. 

1. Discussion Starter: Ask, “What careers come to
mind when you think of aviation?” Have students
brainstorm and share their thoughts.

2. Inspirational Video: Show Women in Aviation -
Inspiring the Next Generation (2.01) to highlight the
achievements of women in aviation.

3. History of Women in Aviation: Discuss pioneers
such as Amelia Earhart, Bessie Coleman, and Sally
Ride, and how they paved the way for women in
flight. Video: 10 Women Who Revolutionized
Aviation History Forever (8.24)

https://youtu.be/E8rnR_mu4y0?si=NlYS_kiv5rFMTouS
https://youtu.be/E8rnR_mu4y0?si=NlYS_kiv5rFMTouS
https://youtu.be/MnYVah6l6uI?si=KdWPNkItOYL2QeTq
https://youtu.be/MnYVah6l6uI?si=KdWPNkItOYL2QeTq
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Explore – Hands-on Investigations (30 min) 

Objective: Engage students in hands-on activities related to aviation careers, including welding and 
structural engineering. 

Experiment 1: Welding: Building Better Air and Space Vehicles 

Instructions: 

Exploration Steps: 

● Watch the video: Why I
Fly: Gabriella Orme -
Aircraft Welder (3.33)

Hands-on activity: Build a 
structure using graham crackers 
and either frosting or peanut 
butter as “welding” materials. 
Experiment with different designs and materials to test structural 
integrity. Follow the directions below 

● Choose Your Approach –
Decide whether to work
individually or in a team
to build your structure.

● Plan Your Design –
Determine the height,
width, and shape of your
structure. Will it be a
rectangle, square, or
another design?

● Select Your Materials –
Use graham crackers as
the building blocks and
experiment with frosting
or peanut butter as the bonding agent.

● Construct Your Structure – Begin assembling your design,
testing which bonding material provides better stability.

● Test for Strength – Check if your structure can stand on its own
without falling, blowing over, or sinking.

● Evaluate and Improve – Reflect on what worked well and what
could be improved. Consider how changes in design or materials
might make the structure stronger.

Materials:  
(each student needs) 

● Watch the video: Learn
About Welders (37 secs)

● Computer/Laptop/T
ablet or Phone

● Paper/pencils
● Graham Crackers
● Frosting/ peanut

butter

https://youtu.be/2rjX6vOcPbI?si=6XKBOPNgK1IDY1WN
https://youtu.be/2rjX6vOcPbI?si=6XKBOPNgK1IDY1WN
https://youtu.be/2rjX6vOcPbI?si=6XKBOPNgK1IDY1WN
https://www.youtube.com/watch?v=qyrQI1Yk8Ug
https://www.youtube.com/watch?v=qyrQI1Yk8Ug
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Questions to Asks 

● What do you think are the biggest challenges in building safe and efficient airplanes?
● How do you think welding is used in the construction of airplanes and spacecraft?
● What materials do you think work best for holding structures together? Why?

Experiment 2: Building Faster and Improved Air Travel- Structural Stress 
Engineer   

Introduction (3 minutes)

Stress engineers are like detectives for airplanes, making sure every 
single part is strong enough to keep passengers safe. They use 
powerful computer programs to create digital worlds where they can 
test airplane parts before they're even built. It's like having a 
superhero power that lets them predict exactly how wings, engines, 
and tiny details will react under extreme conditions. 

But these engineers don't just rely on computer screens. They build 
real-life models and put them through incredible tests, pushing 
airplane parts to their absolute limits. They work with design and 
safety experts, solving the complex puzzle of making airplanes 
stronger and safer. From the first airplane sketch to the final 
production, stress engineers are the unsung heroes making sure every 
flight is a safe adventure. Next time you look out an airplane window, 
remember the amazing engineers who ensure that plane can handle 
anything from gentle breezes to wild turbulence! 

Materials: 

● Raw eggs
● Various protective

materials (bubble wrap,
plastic wrap, cardboard,
string, thread, rubber
bands, paper towels,
cotton balls, etc.)

● Scissors and tape
● Rulers and measuring

tape
● Computer or tablet for

research
● Projector and screen for

videos

Activity: 

● Students will imagine their raw egg as a pilot, astronaut,
or passenger. Their mission is to design a container that
prevents the egg from cracking when dropped from a
specific height.

● They can work individually or in small teams.
● Students will brainstorm and select materials they believe

will best absorb impact.
● Before construction, they will predict which designs

might work best based on principles of flight and
structural engineering.
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Design & Build: 

● Using available materials, students will construct their
protective egg drop containers.

● They must consider weight, stability, and impact
absorption.

Test & Observe: 

● Each team will drop their egg container from a set height
(e.g., 6-10 feet).

● They will record observations, noting any damage to the
egg.

Class Discussion & Analysis: 

● What designs worked best, and why?
● How do different materials affect an aircraft’s ability to handle stress?
● How do the principles of flight (lift, thrust, drag, and weight) apply to their designs?

Explain (15 min) 

Objective: Help students understand how flight works and why communication is so important in 
engineering. 

Discussion: Sky Pioneers: Amazing Women Who Soar 

Imagine sailing through the clouds, controlling a massive airplane, or exploring space high above the 
Earth! The world of aviation is filled with incredible stories of women who have defied expectations and 
reached for the impossible. 

Amelia Earhart was like a real-life superhero of the skies. She was the first woman to fly all by herself 
across the massive Atlantic Ocean, accomplishing something that most people thought was impossible 
for a woman at the time. Her courage inspired generations of girls to dream beyond the limits society 
tried to set for them. Equally remarkable was Bessie Coleman, who faced even more challenges as an 
African American and Native American woman. Despite overwhelming obstacles, she became the first 
woman of color to earn a pilot's license, proving that determination can help you reach any height. 

Sally Ride took adventure to a whole new level by becoming the first American woman to blast off into 
space. Her journey showed girls everywhere that they can explore not just the sky, but the entire 
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universe! These pioneering women demonstrated that gender is never a barrier to incredible 
achievements. 

The world of aviation offers an exciting array of career opportunities for girls who love adventure and 
challenge. Imagine steering a huge commercial airplane through stormy skies, designing incredible 
flying machines that push the boundaries of technology, or helping to keep aircraft safe as an air traffic 
controller. Some women become spacecraft engineers who create vehicles that can travel to other 
planets, while others might choose to become astronauts who actually explore those distant worlds. 
From piloting rescue helicopters to maintaining complex aircraft systems, the possibilities are endless. 

The most important message is that there are absolutely no limits for girls who dream big. Educational 
programs and mentors are working hard to ensure that more young women can follow their aviation 
dreams. Whether you want to fly a plane, design spacecraft, or explore the stars, you have the power to 
make those dreams a reality. Science, technology, and changing attitudes are opening up more 
opportunities than ever before. 

So the next time someone suggests that something might be impossible, remember the women who 
flew across oceans, broke through barriers, and proved that girls can do anything they set their minds 
to. The sky isn't the limit - it's just the beginning of an amazing adventure! With imagination, 
determination, and courage, there's no dream too high to reach. 

Choose a few questions to engage students in discussion questions: before, during, or after: 

Exploring Dreams and Barriers 

1. If you could be an aviator or astronaut, what kind of missions would you want to go on? Imagine
your most exciting adventure in the sky or in space. What would you hope to discover or
accomplish?

2. Bessie Coleman and Amelia Earhart faced many obstacles when they wanted to become pilots.
Have you ever been told you couldn't do something because of who you are? How did that make
you feel, and how might you respond to such a challenge?

Imagination and Inspiration 

3. Which woman in aviation history do you find most inspiring, and why? What specific qualities or
achievements made her story special to you?

4. If you could design your own aircraft or spacecraft, what would it look like? What special
purpose would it serve? Would it explore the ocean, travel to other planets, or help people in
some unique way?

Personal Reflection and Goals 

5. What does "the sky is not the limit" mean to you? Can you think of a personal goal that might
seem impossible right now, but that you'd like to work towards?

6. Are there any skills or subjects you're interested in that might help you become an aviator or
work in space exploration? How could learning math, science, or engineering help you achieve
your dreams?

Teamwork and Collaboration 

7. Many aviation and space missions require teamwork. What do you think are the most important
qualities of a good team member? How do you like to work with others to solve challenging
problems?
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8. If you were putting together a team for a space mission, what different roles would you need?
How would each team member contribute to the success of the mission?

Elaborate 1 – Engineering Challenge (15 min) 

Experiment 3: Aircraft Assembly Mechanic 

Introduction: Aircraft maintenance technicians are like doctors for 
airplanes, using their incredible skills to keep every aircraft healthy 
and ready to fly. These super-skilled professionals are part detective, 
part engineer, and part problem-solver. They carefully examine 
every inch of an aircraft, from massive engines to tiny electrical 
systems, using special tools and their sharp detective skills to find 
and fix any potential problems. 

These technical heroes can become experts in specific parts of an 
aircraft, like diving deep into the mysteries of an engine or 
mastering the complex world of an airplane's electrical system. They 
read complicated manuals, use high-tech diagnostic tools, and have 
hands so skilled they can replace parts with incredible precision. 
Whether it's a tiny helicopter or a huge commercial jet, these 
technicians make sure every aircraft is safe, strong, and ready to 
soar through the skies. 

Every time an airplane takes off, it's thanks to these incredible 
professionals who work behind the scenes, ensuring that everything 
is perfect and passengers can travel safely. They're the unsung 
heroes of aviation, keeping our skies safe one careful inspection at a 
time! 

Materials: 
● Garbage bags/plastic

shopping bags
● Sticks/dowels
● String
● Tape
● Markers
● Ruler

Aircraft Assembly Mechanic 

● Watch the video: Aircraft Assembly Mechanic
● Hands-on activity: Build and test kites to explore aerodynamics and structural soundness.
● Watch instructional videos: DIY Kites and Nanogirl’s Lab Super Kite

Step 1: Create the Kite Frame 

1. Take your two wooden dowels and create a cross shape.
2. The vertical dowel should be slightly shorter than the horizontal

one.
3. Tie the dowels together at the center using string, making sure

they form a perfect cross.

https://stemcareerscoalition.discoveryeducation.com/pages/08aa0bdd-ad97-44b2-bb78-079f41a35a66
https://www.youtube.com/watch?v=N2vF9D28YFM
https://www.youtube.com/watch?v=CDOPayqO2tw
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4. Wrap the connection point with tape to make it extra secure.

Step 2: Prepare the Sail 

1. Lay out your plastic bag flat on a surface.
2. Place the dowel frame on top of the bag.
3. Trace around the frame, leaving about 2 inches of extra space on

all sides.
4. Cut out the kite shape carefully.

Step 3: Attach the Sail 

1. Fold the extra plastic edges over the dowel frame.
2. Use tape to secure the plastic to the dowels all around the edges.
3. Make sure the plastic is pulled tight and smooth - no wrinkles!

Step 4: Create the Bridle 

1. Cut a piece of string about 3 feet long.
2. Tie one end to the top of the vertical dowel.
3. Tie the other end to the bottom of the vertical dowel.
4. Find the center point between these two ties - this is where you'll

attach your flying string.

Step 5: Add a Tail (Optional but Recommended) 

1. Cut long strips of ribbon or lightweight fabric.
2. Attach these to the bottom of the kite.
3. The tail helps stabilize your kite in the wind.

Flying Tips 

● Choose a day with steady wind (10-15 mph is perfect)
● Find an open field away from trees and power lines
● Have a friend help you launch
● Let out string slowly as the kite catches the wind
● Run into the wind to help the kite take off

Pro Tips 

● Experiment with different plastic bag materials
● Try decorating your kite with waterproof markers
● Practice makes perfect - don't get discouraged!

Troubleshooting 

If your kite doesn't fly, check 
that: 

○ The frame is tight and
secure

○ The sail is smooth and
wrinkle-free

○ You're flying in the right
wind conditions.
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Exploration Stages 

● Reflection Essay: Students will write a short essay on their key takeaways from the lesson
and how it may influence their career interests.

● Career Poster Project: Each student will create a poster highlighting a chosen aviation career,
including responsibilities, required skills, and notable professionals in the field.

Evaluate (10 min) 

Objective: Assess students' understanding through reflective essays and career poster projects. 

Materials: 

● Writing materials
● Art supplies for posters

Aligned TEKS 

● Middle School Science (Grades 6-8):
○ Scientific and Engineering Practices: Students are expected to analyze and interpret

data to identify patterns or relationships.
● High School Science:

○ Scientific and Engineering Practices: Students are expected to analyze and interpret
data to identify patterns or relationships.

● Career Development (Middle and High School):
○ Career Development: The student explores the professional skills needed for college and

career success.



49 

You did it! 

Congratulations! 
End of Booklet
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