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A leading global aerospace company and top U.S. exporter,
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customers in more than 150 countries. Our U.S. and global
workforce and supplier base drive innovation, economic
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of safety, quality and integrity.



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:
e Your name and role.
e 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!


mailto:customercare@girlscouts-swtx.org

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 sKkills 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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5E Lesson Plan: The Science of Flight

Grade Level: 2nd - 3rd

Lesson Overview

This lesson will introduce second and third graders to the forces of flight, with a
focus on thrust, drag, weight, and lift. Through hands-on activities and
discussions, students will understand how these forces affect an aircraft's motion.

2nd Grade TEKS Alignment
Science

e Scientific Investigation and Reasoning (2.1-2.4)

o 2.1(A): Students are expected to ask questions about organisms, objects, and
events observed in the natural world.
o 2.2(A): Plan and conduct simple descriptive investigations.
2.3(B): Make predictions based on observable patterns.
2.4(A): Collect, record, and organize data using pictures, numbers, and
words.
e Force, Motion, and Energy (2.6)

o 2.6(A): Investigate the effects on an object by increasing or decreasing
amounts of light, heat, and sound energy.
o 2.6(B): Observe and identify how magnets are used in everyday life.
3rd Grade TEKS Alignment

Science
e Scientific Investigation and Reasoning (3.1-3.4)

o 3.1(A): Demonstrate safe practices as described in the Texas Safety
Standards during classroom and outdoor investigations.

o 3.2(A): Plan and implement descriptive investigations, including asking and
answering questions, making inferences, and selecting and using
equipment or technology needed.

o 3.3(B): Use models to represent aspects of the natural world such as an
airplane to demonstrate how forces affect flight.

e Force, Motion, and Energy (3.6)

o 3.6(A): Explore and recognize that a force is a push or a pull that can cause
an object to move, stop, or change direction.

o 3.6(B): Demonstrate and observe how position and motion can be changed
by pushing and pulling objects to show work being done.

10
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Engage (10 mins)
Discussion Starter

® Ask students if they have ever flown in an airplane. What did it feel like?
® A Boeing 737-800 weighs 175,00 pounds. How do they think airplanes stay
up in the sky?

Video Introduction: Show a short video about

aircraft flight to spark curiosity.

Southwest Boeing 737-800 taking off (59
secs)

Explore (25 - 30 mins)

Explore activities can be set up as stations for students to rotate through.

Activity 1: Thrust Materials: One of each item per
group
® Balloons
® Straws
® Tape
® String
Instructions

1. Tie one end of a string to a chair, doorknob, or other support.

2. Put the other end of the string through a straw. Then pull the string tight and
tie it to another support in the room.

3. Blow up the balloon and pinch the end of the balloon to keep the air inside. Do
not tie the balloon.

11
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4. Tape the balloon to the straw so that the opening of the balloon is horizontal
with the ground. You may need two
students for this: one to keep the air
pinched inside the balloon and the other
to tape the balloon to the straw.

5. Have one student pull the balloon all the
way back to the end of the string (the
starting line), so the balloon opening is against one support. That student
should hold the balloon opening closed. Have another student use the marker
to draw a finish line near the other end of the string.

6. Let go of the balloon and watch it move along the string!

Discussion Questions

e What happens when the balloon is released?
e How does this demonstrate thrust?

Activity 2: Drag Materials: One of each item per
group

® Book
® Smooth table
® Sandpaper or carpet

Instructions

1. Slide the book across a smooth surface, then across a rough surface.
2. Notice the difference in difficulty.

Discussion Questions

1. Why is it harder to push the book on the rough surface?
2. How is this similar to drag on an aircraft?

12
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Explain: The Four Forces That Make Airplanes Fly (10 -15 mins)
For the Explain, girls can work in groups popcorn reading about the Four Forces that make
Airplanes Fly.

How Do Airplanes Fly?

Did you know that four special forces work together to make airplanes fly? Let's
learn about them!

Lift
Lift is what helps airplanes stay up in the sky. The f“‘
airplane's wings make lift happen. The wings are
shaped with a curved top and a flat bottom. When
the airplane moves forward, air goes over the
wings. The air moves faster over the top and
slower underneath. This makes the airplane go up.
Without enough lift, airplanes couldn't fly! T

-
—_—

Weight

Weight

Weight is like a big invisible hand that pulls the airplane down. It's caused by
gravity. Gravity pulls everything down toward the ground. The airplane's weight
includes all its parts, plus people, bags, and fuel. Airplanes are really heavy! Some
big planes can weigh as much as 150 elephants! Engineers try to make planes
lighter so they can fly farther and use less fuel.

Thrust

Thrust is what makes the airplane move forward.
The airplane's engines create thrust. The engines
push air backward, and this makes the airplane
go forward. It's like when you push a toy car and
it rolls forward. More thrust means the plane can
go faster and higher! Pilots control thrust to help
the airplane take off, fly, and land safely.

Drag

Drag is the air pushing against the airplane, slowing it down. Have you ever felt
the wind push on your hand when it's out the car window? That's drag! The faster
the airplane goes, the more drag there is. Airplane designers make planes in
special shapes to have less drag so they can fly faster and use less fuel.

13
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Balancing Act

For airplanes to fly just right, these forces need to be balanced. When an airplane
flies smoothly, lift and weight are equal, and thrust and drag are equal too. If one
force is stronger, the plane will move in that direction. For example, if thrust is

more than drag, the plane will speed up. If lift is more than weight, the plane will

go higher!

You can see these forces at work when you make a paper airplane and watch how

it flies!

e —
We'll put our things away... buckle our
™ seatbelts... and then we'll take off!

How do airplanes fly? - SciKids (4.31
mins)

Elaborate (30 - 40 mins)

How do airplanes actually fly? - Raymond Adkins

“| can state flatly
that heavier than air flying machines
are impossible.”

How do airplanes actually fly? -

Raymond Adkins (5 mins)

Activity 3: How Heavy Is It?

Watch the video to understand gravity.

Objective: Learn how gravity pulls on objects of
different weights—just like it pulls on airplanes!

What is Gravity - What is Gravity - More Grades 3-5
science videos on the Learning Videos Channel (2:52

mins)

Materials:

® Rubber bands (1

per student or
group)

® Along dowel,

broomstick, or
mop handle
Random objects of
different sizes and
weights (examples:
a pen, a small doll,
a shoe)

A computer,
laptop, tablet, or
phone to watch

14
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the video:
“What is Gravity?”

Instructions

Place the mop handle or stick between two chairs so it rests like a bar.
Tie a rubber band to one of the objects (like a pen).

Hang the rubber band over the bar so the object hangs down.

Do the same with other objects—one at a time or side by side (if you have
more rubber bands).

5. Watch how much each rubber band stretches.

BN

Discussion Questions

® Which object pulled the rubber band the most?
® Which object barely pulled it at all?
® What does that tell you about how heavy each object is?

Think Like an Engineer

Planes are very heavy, just like the heavy object you tested. Gravity pulls them
down—but engineers design planes to be light enough to fly.
Other forces like lift and thrust help fight gravity so planes can stay in the air.

Planes are very heavy.

® Boeing 737:110,000 to 775,000 pounds
® Boeing 777-300ER: 110,000 to 775,000 pounds

The weight of these planes are working very hard to push them back to earth.
Engineers and mechanics are always working to make planes lighter so they can
fly farther and use less fuel. Based on how much (or how little) the rubber band
is pulled, what does that tell you about gravity and mass?

Imagine how gravity is pulling on an airplane!

The other forces are working opposite to gravity to keep the aircraft in the air.
Do we know these are correct figures?

15
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5E Lesson Plan: Flight Engineering

Grade Level: 2nd and 3rd

Lesson Overview: Students will explore the concept of flight engineering by
learning about drones, helicopters, and airplanes. Through hands-on activities,
they will understand how these flying machines work and their real-world
applications.

Aligned TEKS for 2nd Grade
Science

e 2.1 Scientific and Engineering Practices: Students will ask questions about the
natural world and seek answers through hands-on investigation, such as building
hoop gliders and paper helicopters.

e 2.5Force, Motion, and Energy: The lesson addresses the concept of force and
motion by exploring how air pressure and wing shape create lift.

e 2.6 Earth and Space: Students will discuss real-world applications of drones in
tasks like search and rescue or environmental monitoring.

Technology Applications

e 2.1 Creativity and Innovation: Through designing their own drones or paper
helicopters, students will demonstrate creative thinking and inventiveness.

e 2.3 Research and Information Fluency: By engaging with videos and online
resources, students will gather information about how different flying machines
operate.

Aligned TEKS for 3rd Grade

Science

e 3.1 Scientific and Engineering Practices: Students will plan and conduct
investigations, like making paper airplanes and helicopters, to explore principles of
flight.

e 3.6 Force, Motion, and Energy: The lesson introduces key concepts of thrust, lift,
and air resistance, allowing students to apply these ideas through experimental
design and testing.

e 3.7 Earth and Space: Discussions on drones and helicopters highlight their use in
environmental science and technology in the real world.

Technology Applications

e 3.1 Creativity and Innovation: By creating and testing their flying machines,
students will develop innovation skills and problem-solving abilities.

e 3.3 Research and Information Fluency: Students will use digital tools to gather
information on flight technologies and their societal impact.

17
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Engage (10 mins)
Introduction to Drones

Begin with a discussion on what drones are and their uses in everyday life. Ask
students if they have ever seen a drone or know what it does.

Watch the video: https://www. Voutube com/watch"v uqYmVuhIO4A (3:15
mins)

What Is a Drone?

A drone is a flying machine that doesn’t
have a pilot inside. Instead, someone
controls it from far away, or it can fly all by
itself!

Drones are also called UAVs, which stands
for Unmanned Aerial Vehicles. That just
means they can fly without a person inside.

Now pretend you're an aerospace engineer el
working at a big company like Boeing. Your job is to help deSIgn and make drones
even better so they can help people all over the world.

What Do Drones Do?

Drones are used for many important
jobs.

® They can take pictures from the
sky to show what’s happening in
forests, cities, or after a big storm.

® Drones are small and quick, so
they can go places that big planes
and helicopters can’t.

® They help in search and rescue
missions to find people who are
lost or in danger.

18
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Drones are super helpful because they can fly into hard-to-reach places and do
important work to keep people safe.

Discussion Questions

1. Why do you think people use drones during emergencies or after storms?

2. What are some places a drone could go that people or big planes can’t?

3. Can you think of a job where a drone could help someone do their work
better?

4. If you could design your own drone, what would it look like and what would
it do?

5. What do you think is the hardest part of building a drone?

6. How could you make a drone more helpful for people or the Earth?

Bonus: Invite someone with a drone to demonstrate it for you.

Explore (25 - 30 mins)

Lift- Hands-On Activity: Make Hoop Gliders Materials:
(Material needs vary with the
Teacher Script: Discussion - How Wings Create Lift | number of participating girls

and their preferences.)
"Let’s talk about how airplanes are able to fly. One

important idea to understand is called the Bernoulli e Computer/Laptop/Tablet
Principle. I'll explain it simply. or Phone

e Index cards or stiff paper
Airplane wings are shaped in a special way. The top e Scissors
of the wing is curved, and the bottom is flatter. e Tape
When the plane moves forward, air moves faster e Straws

over the curved top and slower under the flat bottom.

This creates something really cool: a difference in air
pressure! There’s lower pressure on top of the wing
and higher pressure underneath. That pressure
difference pushes the wing up—and that’s called lift.

So, the shape of the wing and how air moves around
it help the airplane rise into the sky."

(Pause and ask students):

® "Why do you think it’s important that the air
goes faster over the top of the wing?"

19
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How to make a hoop Glider - Video Instructions

"Can you think of anything else that uses lift
to fly, like birds or gliders?"

B

Bee a maker
NGGER ELIBER

==

Instructions
1. Cut two paper strips — one short and one long.
2. Roll each strip into a circle and tape the ends to make two hoops.
3. Tape the small hoop to one end of a straw.
4. Tape the big hoop to the other end of the straw. Make sure both hoops line up

5.

straight.
Hold the straw in the middle and gently throw your glider. Watch it fly!

Try This!
® Race your gliders with a friend!
® See which one flies the farthest.
® Try holding the straw in different places — in the middle, near the front, or all

the way at the end — to see what works best!

Discussion Questions

What makes your hoop glider or paper airplane move forward?

(Prompt: Does it have an engine? So how does it fly?)

What do we call the force that pushes the glider forward?

(Introduce the word: thrust)

How do you create thrust for your glider?

(Guide them to the idea that their hand/arm motion is the "engine")

What happens if you throw your glider really gently? What if you throw it hard?
Where do you hold the glider when you throw it? How does that change how it
flies?

Can you think of other things that fly without an engine? What gives them
thrust?

(e.g., frisbees, boomerangs, paper airplanes)

What do you notice when you throw from the middle vs. the end of the straw?
How can you change your throw to make the glider go farther or stay in the air
longer?

20
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Explain (15-20 mins)

Read All About It: All About Helicopters

A helicopter is a special kind of flying machine. It’s different from an airplane. While
airplanes need to move forward to fly, helicopters can do many things that airplanes
can not. Helicopters can fly straight up and down, move side to side, or even fly
backward. They can also spin around in place or hover, which means staying still in the
air without moving. Instead of big wings like an airplane, a helicopter has long, thin
blades on top. These blades spin around very fast to lift the helicopter off the ground
and help it move in different directions.

Here’s how it works: Airplane wings create lift because the plane moves forward, and
air moves faster over the top of the wing than underneath, which helps the plane rise.
But a helicopter’s blades work differently, they spin around like big wings, and this
spinning creates lift. That’s why a helicopter can hover in one spot, while an airplane
has to keep moving forward to stay in the air. Helicopters are used for many important
jobs. They help rescue people during emergencies like fires, floods, and earthquakes.
Firefighters use them to drop water on fires. They also carry people and supplies to
places that are hard to reach. Helicopters are also used to look at the land from above,
take pictures or videos, and report traffic on busy roads. Because they can hover and fly
in tight spaces, helicopters are perfect for these kinds of jobs.

L Rl
We've been learning about Ingenuity,

How Do Helicopters Fly? (6:40 mins)

Make a Paper Helicopter Activity Materials:

(Material needs vary with the
number of participating girls and
their preferences.)

Helicopters are used for many different jobs, like
rescuing people during fires, floods, and
earthquakes. They also help fight fires, carry
people and cargo, look at land from above, take

pictures and videos, and report on traffic. e Computer/Laptop/Tablet or

Phone
e C(Cardstock

21
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e Paper clips

Now it’s your turn to explore how helicopters e Scissors
work by making your very own paper helicopter! e Markers (to decorate your
helicopter)

Instructions

1. Create your paper helicopter following the
instructions or template.

2. Hold your helicopter so the blades are on top.

3. Drop it from above your head and watch it
spin down like a real helicopter!

4. Try adding a paperclip to the bottom and see
how it changes the way your helicopter flies.

Have fun experimenting and see how the blades
help your helicopter spin and float!

Observation Prompts (as students test)

® What do you notice about how your
helicopter spins or falls?

® What happens if you change the size of the
blades or the weight?

e How is this similar to a real helicopter?

www.krokotak.com

Discussion Questions

What happened when you dropped your helicopter? How did it move?

How did the paperclip change the flight?

What part of your paper helicopter is like the rotor blades on a real one?

Why do you think helicopters are good for rescue missions or fighting fires?

If you were designing a helicopter, what would you change to make it fly better?

SRS

Extension:

® Draw and label the parts of your helicopter.
® Write a sentence or two about what you learned about how helicopters fly.

22
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Elaborate (15 - 20 mins)

How to Fold a Paper Airplane That Flies Far

Paper Airplane Construction Materials:

(Material needs vary with
Hom To Make & Paper Auplane That Fes Fr.(Gider) () the number Of
participating girls and
their preferences.)

® Paper (printer
paper or cardstock)
® Scissors
® Markers (to
This is how the airplane should look when you finish = decorate)
Double stick tape
Paper clips

A computer, tablet,
or phone (to view
video or
instructions)

9.

N

N o

8.

Instructions

Fold the paper in half lengthwise, then unfold.

Fold each of the top corners into the center crease.

Fold the top edges into the center line again to form a point.

Fold the plane in half toward you.

Fold down the wings, matching the top edges with the bottom edge of the
plane’s body.

Tape the inside of the body using double stick tape.

Fold the angled edges from step 3 slightly toward the center, leaving a gap
of about 1/3 inch.

Refold along the centerline. You should now see a small, inverted triangle.
Fold up that triangle to lock the folds in place.

10. Flip over and fold the top flaps down to make wings.
11. Fly your plane! Hold it at the bottom and launch it forward.

ﬁ

Fold’'NFly"

aon
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Discussion Questions

What happened when you first flew your paper airplane?

Did adding a paperclip change how it flew?

What part of your plane helped it fly farthest?

How is building a paper airplane similar to what real engineers do?
What would you change in your design to make it fly better?

N

Extension Ideas

® Measure the flight distances and record them.

® Have a mini “Flight Challenge” to test speed, distance, and accuracy.
® Draw and label the parts of your airplane: wings, body, nose, tail.
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5E Lesson Plan: Flight Engineering

Grade Level: 2nd and 3rd

Lesson Overview: This lesson is designed to align with the Texas Essential
Knowledge and Skills (TEKS) standards, focusing on the scientific and engineering
principles involved in launching a rocket into space. Through a series of engaging
activities, second and third graders will explore the roles of gravity, thrust, and air
resistance in space travel. They will also consider the future of living and working
in space and experiment with structural shapes to understand their impact on
engineering design.

Second Grade TEKS Alignment
Science

e 2.6A:Investigate the effects on an object by increasing or decreasing amounts of
light, heat, and sound energy.

e 2.6B: Observe and identify how magnets are used in everyday life.

e 2.6C: Trace and compare patterns of movement of objects such as sliding, rolling,
and spinning over time.

e 2.8C: Observe, describe, and record patterns of objects in the sky, including the
appearance of the Moon.

Mathematics

e 2.8A:Create two-dimensional shapes based on given attributes, including number
of sides and vertices.
e 2.9A: Construct models and use tools to solve problems.
Third Grade TEKS Alignment

Science

e 3.6A: Explore different forms of energy, including mechanical, light, sound, and
thermal in everyday life.
e 3.6B: Demonstrate and observe how position and motion can be changed by
pushing and pulling objects to show work being done.
e 3.8A:Observe and describe the physical characteristics of natural objects in the
sky such as the Sun, Moon, stars, and planets.
Mathematics

e 3.6C: Use tools, technology, and other methods to solve math problems or
investigate math concepts.

e 3.7A: Represent and solve one-step and two-step multiplication and division
problems within 100 using arrays, strip diagrams, and equations.

26
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Engage (10 mins)
Activity: Exploring Gravity and Thrust

Begin with a simple explanation of gravity and its effects on Earth. Ask students:

e What do you think would happen if there was no gravity?
e Why do astronauts float in space?
e How do you think rockets overcome gravity?

Show the video "How Does a Rocket Escape Earth's Gravity" to introduce the
concept of rockets overcoming gravity with thrust. Encourage students to share
their thoughts and ideas.

How Does A Rocket Escape Earth's Gravity (3:25 mins)

Explore (15 mins)

Activity: Balloon Rocket Experiment Materials:

e Balloons

— e Paper clips or
Y f rubber bands

Balloon Rocket Science Experiment for Kids Guide

27
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Instructions
Balloon Rockets

1. Blow up a balloon and attach a paper clip or a rubber band to keep it
closed.

2. Blow up balloons to different sizes. Some can be big, and others can be
small.

3. Let the balloons go and observe how far they travel.

Experiment and Observe

4. Notice how far the balloons travel depending on how much air (or "fuel")
you put in them.

5. Think about what happens if you blow a balloon up too much—it might
pop! This is similar to how engineers must carefully calculate how much
fuel is needed to ensure a rocket doesn't have too much or too little.

Discussion Questions:

e What did you observe about the balloon's travel distance?
e How does balloon inflation impact movement?
e How does this experiment relate to real rockets?

Explain (10 mins)

Together read more Flight Engineering.

How Do We Get a Rocket into Space?

Have you ever wondered how rockets blast off into space? There’s something
important they have to work against, gravity! Gravity is the force that keeps us
and everything else on the ground. Without gravity, we would all float around
like astronauts in space!

In space, there is much less gravity. That’s why astronauts seem to float when
they’re up there. But getting a rocket into space isn’t easy. Scientists and
engineers have to figure out how to help the rocket push past Earth’s gravity.

To do this, rockets need a lot of force. Force is what makes things move. There’s
a special science rule that helps:
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Force = mass x acceleration (or F = ma)

This means that the heavier something is, the more force it needs to move fast
enough to escape gravity.

So, engineers must carefully plan how big the rocket is, how fast it will go, and
how much fuel it needs. Too little fuel and the rocket can’t get off the ground.
Too much, and the rocket might be too heavy!

That’s why rocket scientists test and measure everything carefully to get the
rocket into space safely.

Thrust: The Big Push

Rockets have special engines that create a powerful push called thrust. Imagine
you’re blowing up a balloon and then letting it go. It zooms around the room,
right? That’s kind of how a rocket works! The rocket’s engines burn fuel and
shoot out gases really fast, which pushes the rocket upward.

For arocket to reach space, it needs to go super fast—about 25,020 miles per
hour! Once it’s going that fast, it can fly away from Earth and keep going into
space.

Fighting Air Resistance

When rockets zoom up, they have to push through the
air. This is called air resistance, and it tries to slow the
rocket down. To help the rocket move smoothly, it’s
shaped like a pointy pencil and has fins, so it can slice
through the air easily.

Fuel, Thrust, and Weight: The Balancing Act
Building a rocket is a bit like making a big sandwich.
You need the right amount of everything to make it
work just right!

e Fuel: Rockets need fuel to make thrust. Some
rockets use liquid fuel, and others use solid fuel.

e Thrust: This is the push that makes the rocket go up. More fuel can mean
more thrust, but too much fuel makes the rocket heavy.

e Weight: The rocket’s weight includes its body, the things it’s carrying (like
astronauts or satellites), and the fuel. Heavier rockets need more thrust to
lift off.
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can fly well and reach space.

The Magic of Rockets

rockets too!

Rocket designers have to carefully balance these things to make sure the rocket

Rockets are amazing machines that take us on adventures beyond our planet. If
you’re curious about rockets and space, there are lots of fun books and videos
you can check out. Keep exploring, and maybe one day, you’ll help design

Elaborate (20 - 25 mins)

The Elaborates can be placed as stations where they choose one of the following.

Activity 1: The Rocket

Now, let's put on our engineer hats and get hands-
on with a fun activity to understand how rockets
work!

NASA's GRACE-FO Launches
Aboard a SpaceX Falcon 9

U.S./German GRACE-FO Launches Aboard a
SpaceX Falcon 9 (1:35 mins)

Activity taken from NASA: Jet Proportion Lab -
more detailed instructions can be found here.

Materials Needed:

Plastic milkshake
Straw

10 long party balloons
Clear cellophane tape
6-8 meters of nylon
monofilament fishing
line (any size)
Scissors

Spring clothespin or
binder clip

Rocket figure, colored
and cut out

3 pieces of chart
paper

Journal or sheet of
paper (1 per student)
Markers

Crayons

Pencils

2 chairs

(Optional) Balloon
hand pump
(Optional) Camera

Instructions

Setup & Hypothesis: Quickly prep the balloon rocket

® Thread a straw onto a fishing line (already attached between chairs).
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® Inflate a balloon and clip it (adult only).
® Tape the balloon to the straw.

Ask: “What do you think will happen when I let go of the balloon?”

Teach: A hypothesis is a smart guess. Have students point in the direction
they think the balloon will go.

Write a class hypothesis on the board or chart paper:
“The balloon will go in the opposite direction of the air.”

Launch & Data Collection

Count down together: “3... 2... 1... LIFT-OFF!”

Let students watch the balloon travel across the string.

Repeat the launch 2-3 times (use a new balloon if needed).

Have students draw arrows on paper or whiteboards to show the
direction the balloon moved each time. Optional: Use tally marks to track
“same direction” results.

Launch & Data Collection

Count down together: “3... 2... 1... LIFT-OFF!”

Let students watch the balloon travel across the string.

Repeat the launch 2-3 times (use a new balloon if needed).

Have students draw arrows on paper or whiteboards to show the
direction the balloon moved each time. Optional: Use tally marks to track
“same direction” results.

Discussion & Conclusion

® Ask: “Was our hypothesis correct?”
® Introduce the word conclusion: What did we learn?
® Example: “When the air went one way, the balloon moved the other way.”
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® Connect toreal rockets: “This is how rockets work too! The fire and gas go
out one end, and the rocket lifts off in the opposite direction.”

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

Read About it: All About Rockets for Kids

What is Gravity?

Gravity is a special force that pulls things towards the ground. It's what makes a
ball fall when you drop it. Everything on Earth, like you, your toys, and even
buildings, stays on the ground because of gravity. If you drop a feather and a
small rock, the rock falls faster because it's heavier.

How Do Rockets Work?

Rockets are amazing vehicles that fly into space! They use a strong force called
thrust to go up, up, and away. Thrust is like a big push that helps the rocket lift
off from the ground. Rockets have engines that burn fuel to make this powerful
push. When the engines work, they blow out gases really fast, which pushes the
rocket in the opposite direction—upwards!

Beating Gravity and Air

To fly into space, rockets need a lot of thrust to beat gravity, which tries to keep
them on Earth. They also have to push through the air, which can slow them
down. Rockets are shaped in a special way, like a pointy arrow, to move
smoothly through the air.

Speedy Rockets

Rockets have to go really fast to leave Earth. They need to reach a speed called
escape velocity, which is super fast! Once they go that fast, they can go beyond
Earth's pull and explore space.

What Makes Rockets Fly?

1. Fuel: Rockets need fuel to make them go. This fuel burns and creates the
thrust needed to lift the rocket.

2. Thrust: This is the force that pushes the rocket upwards. It's made by
burning the fuel.
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3. Weight: The rocket's weight includes everything on it, like astronauts or
satellites. Lighter rockets need less thrust to fly.

Rocket designers have to think carefully about how much fuel to use, how
powerful the engines should be, and how heavy the rocket is. They need to
balance everything just right to make the rocket fly high and far.

Learning More About Rockets

Rockets are incredible machines that help us learn about space. If you want to
know more, you can find books or look online. There are many exciting things to
discover about rockets and the universe!

Activity 2: Living in Space Materials Needed:
e Paper (can be

Introduction recycled)

. . o L e Masking tape
Let's begin by imagining life in space! Have you ever e Drinking straws
wondered what it would be like to float around in a e Popsicle sticks
space station? How would you eat, sleep, and play? e Books
Today, we'll explore these questions and more. But e Scissors
first, let's watch a short video introducing us to the
world of space stations.

Watch the Video: Introducing ORBITAL REEF

Let’s watch this exciting video about Orbital Reef, a new space station being
developed by Blue Origin, Sierra Space, and Boeing. Feel free to watch it with
your friends or family for extra fun!

Introducing ORBITAL REEF - Blue Origin, Sierra Space & Boeing's New
Space Station
(1 minute 47 seconds)
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Let's talk about what we saw in the video. Here are some questions to think
about:

e What did you find most exciting about the space station?
e What do you think it would be like to live there?
e What are some things you might need if you lived on the moon or Mars?

Instructions

1. Use the materials to create different shapes: rectangles, squares, circles,
and triangles.
2. Test which shapes can hold up books or other objects.
3. Discuss which shapes might be better for spacecraft and which might be
better for buildings.
After experimenting, let’s watch a fun video about strong structures using
triangles.

Discussion Questions
Learning from the Experiment

e What did you learn about shapes and strength from our experiment?
e How did the video about strong structures using triangles help you
understand which shapes are strong?

Creative Thinking

e Can you think of a new experiment we could try with these shapes?
e How do you think engineers and architects use experiments like ours
when they design real buildings?

Read All About It: The Shapes of Space Travel

Heavy Machines

Spacecraft and airplanes are big and heavy machines. For example, the Boeing
Starliner spacecraft weighs as much as 29,000 pounds. That's really heavy! The
Boeing 737 airplane is even heavier, weighing between 80,000 and 100,000
pounds—almost like a small herd of elephants!

The International Space Station is super heavy too. It weighs 925,000 pounds,
which is like having more than 330 cars all put together!

Lifting Heavy Things

Because these machines are so heavy, they need a lot of energy and fuel to lift
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off into the sky or go into outer space. Engineers, who are really smart people
who design and build things, spend a lot of time figuring out how to make these

machines lighter.

The Importance of Shapes

One thing that engineers think about is the shape of the materials they use.
Shapes are very important because some shapes are stronger than others. In this
activity, you can pretend to be an engineer and discover which shapes are strong
enough for building things you want. Have fun exploring!

Activity 3: The Shapes of Space Travel

Introduction

Explain that today
they will learn about
different shapes and
test which ones are the
strongest. Briefly
mention that
understanding shape
strength is important
for building strong structures like buildings and
spacecraft.

Discussion Questions

e Ask students: “What are some shapes you
know?”

e List their responses on the board (e.g.,
rectangle, square, circle, triangle).

Materials
e Computer, Laptop,
Tablet or Phone
e Paper for writing
ideas
e Sheets of copy paper,
construction paper,
or cardstock
(recycled paper is
fine)
Roll of masking tape
Drinking straws
Popsicle sticks
Books
Scissors

Instructions
Watch “Shapes of Strength”
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Shapes of Strength (1:38 mins)

After the video, ask if any students have ideas about which shape might be the
strongest.

Hands-On Experiment
1. Building Shapes:

Divide students into small groups and distribute materials.
Instruct each group to use the materials to construct the following
shapes: rectangle, square, circle, and triangle.

o Encourage creativity: they can use straws, popsicle sticks, and
paper, securing them with masking tape.

2. Testing Strength:

o Once the shapes are built, have students test their strength by
seeing how many books or other small objects each shape can

support.
o Encourage students to observe which shapes hold the most weight

without collapsing.

3. Observation and Reflection:

o Ask students to write down their observations. Which shape was
the strongest? Which was the weakest?

Discussion Questions

® Reconvene as a class and discuss the findings.
® Ask: “Which shape held the most weight?” and “Why do you think that
shape was the strongest?”
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5E Lesson Plan: Exploring Engineering Careers with Boeing

Grade Level: 2nd and 3rd

Lesson Overview: This lesson plan is designed for 2nd and 3rd-grade students and aligns
with the Texas Essential Knowledge and Skills (TEKS) standards. The lesson introduces
students to various engineering careers at Boeing, focusing on electrical engineering, welding,
aerospace, and the concept of inventing in flight. The goal is to inspire students to think about
potential engineering careers and understand the importance of innovation and creativity in
the field of engineering.

TEKS Alignment

Science

® 2.3(B), 3.3(B): Identify what a scientist is and explore engineering and scientific
careers.

® 2.5(A), 3.5(A): Classify matter and materials and their uses.

® 2.6(A-B), 3.6(A-B): Investigate how materials change and how force and motion

apply.
® 2.7(C), 3.7(D): Explore engineering design and how materials are used to solve
problems.
Social Studies

® 2.1(A), 3.1(A): Explain contributions of historical figures.
® 2.2(A), 3.3(C): Identify individuals who expanded political, social, or scientific roles.

ELAR

® 2.6,3.6: Comprehend informational texts and read-alouds.
® 2.11(A), 3.11(A): Compose short pieces and express ideas.

ENGAGE (10 mins)
Introduction

Aviation and Women pioneers

® Ask: “Have you ever flown in an airplane? What was it like?”
® Show pictures of early and modern aircraft.
® Introduce the idea that women have shaped the world of flight.

Watch the Read-Aloud: Flying Free How Bessie Coleman's Dream Took Flight
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Bessie Coleman, the first African-American and Native American woman to hold
a pilot license.

Discuss: Who was Bessie Coleman? Why was her journey important?

EXPLORE (15-20 mins)

Women in Aviation Materials:

Prepare biography cards (1 per student | Use the mini-bios provided for the

or small group) using the simplified following

mini-bios.

Set up a class chart or anchor chart ® Raymonde de Laroche
labeled: Hilda Hewlett

(
® Bessie Coleman
® “Challenges They Faced” ® Amelia Earhart

® “How They Changed Aviation”

1. Introduction to the Activity (2-3 minutes)

Explain:

“Today we’re going to meet four amazing women who helped shape the history
of flight. A long time ago, flying was something only a few people could do—and
women weren’t always allowed to fly. But these women didn’t let that stop
them!”

Briefly introduce each name as you show their photos on the board or chart:

® “Thisis Raymonde de Laroche from France, the very first woman to get
a pilot license.”

® “Thisis Hilda Hewlett, who built planes and taught others how to fly.”

® “Here’s Bessie Coleman, the first African-American and Native American
woman pilot.”

® “And this is Amelia Earhart, who flew all the way across the Atlantic
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Ocean—Dby herself!”
2. Interactive Read-Aloud or Group Reading (10 minutes)
Option A: Whole Class Read-Aloud

® Teacher reads the mini-bios aloud, pausing to show images and
emphasize keywords like license, fly solo, barriers, and inspire.

Option B: Small Group Rotations

® Place students in four groups.

® Give each group a bio card and image to read together.

® Adult or student helper can assist if needed.

® After 3-5 minutes, rotate cards or present short summaries to each other.

Charting Discussion - Whole Class (5-7 minutes)
Gather students together. Use the anchor chart to lead a Think-Pair-Share:

® “What was something hard for this woman?”
® “What did she do that helped others?”

Think-Pair-Share: A three-step collaborative learning strategy where students:

1. Think individually about a question or topic.
2. Pair up with a partner to discuss their thoughts.
3. Share their ideas with the larger group or class.

EXPLAIN (10-15 mins)
Discussion Prompt: What Is an Engineer? (5 minutes)

Teacher says: “Now that we’ve learned how brave and creative those women
pilots were, let’s think about how their work connects to what engineers do today.
Pilots fly planes—but who designs and builds the planes? Engineers!”

Ask Students:

® “What do you think an engineer does?”
® “Have you ever fixed or built something at home or school?”
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Record answers on chart paper titled “What Engineers Do”.
Examples students might say:

® Build bridges

® Fixcars

® Make computers

® Invent new machines

Build on their ideas by adding new vocabulary words like: design, build, test, solve
problems.

Show the Video on Ana Makosinski, Inventor of the Hollow Flashlight

Hollow Flashlight | The Henry Ford's Innovation Nation (4:20 mins)

Ask afterward:

® “What did the kids do in the video that engineers also do?”
® “Were they solving a problem or creating something new?”

Elaborate (25 - 30 mins)

41


https://youtu.be/d72kuIvuyBM?si=jnY_bt3beaQ8-BNL

girl scouts‘
of southwest texas

Activity 1: What Is Welding? Materials (per pair or
small group):
Say: “Welding is like super-strong glue for metal.
Welders melt metal parts and fuse them together. In ® 10 plastic straws
rockets and spacecraft, welds must be perfect, because ® 1small
even a small crack could cause big problems!” cardboard base
(about 8"x8")
Vocabulary: ® 1piece of
aluminum foil
® Welding - joining metal using heat (12 inches)
® Structure - a built framework or object ® 1strip of tape
® Support - holding weight or shape (12 inches max)
® Engineer - a person who solves problems by @® 1small book (to
designing and building test weight)
Instructions

Goal: Build a strong structure that can hold a small book using only the provided
materials, just like aerospace welders create strong, lightweight frames for
spacecraft.

1. Ask: What makes a strong structure?
2. Imagine: Sketch a quick idea (a triangle? a box? a pyramid?)
3. Plan: Decide how to use your materials to make a base that supports
weight.
4. Create: Use the materials to build a structure on the cardboard base.
5. Test & Improve:
o Gently place the book on top.
o If it falls, redesign and try again!
o Celebrate progress, not perfection!
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Guiding Questions:

® “Which shapes made your structure stronger?”
® “What happened when you added weight?”
® “If you were areal aerospace engineer, what would you do next?”
® “Why do you think NASA uses robots to weld parts in space?”
Activity 2: Electrical Engineering & Static Materials:
Electricity
e Balloon
e Water

Meet Chinyere Udoh, Electric Systems Design Engineer
at Boeing.

Click this link to meet Chinyere

This activity is inspired by the work of electrical
engineers at Boeing as they work to power aircraft,
underwater submersibles, satellites, and more. These
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mini experiments will have you experiencing static
electricity firsthand!

Instructions:

1. Blow up a balloon and tie.

2. Rub your balloon on the floor or on a buddy. This step allows the transfer

of electrons!
3. Turn on the sink for a steady stream of water.

4. Take your charged balloon and place it close to the stream.

5. Watch the match happen!

What did you see happen? Why did the water stream move away from the

balloon? Static electricity!

Activity 3: Reliability & Maintainability
Engineering

STEM Sit Down: Itza Rodriguez, Reliability Engineer | Video

Full Video | 06:00

Meet Itza Hanai Rodriguez, Reliability and
Maintainability Engineer at Boeing. Click this link to
meet Itza.

® What does Itza do?

® Why is it important for machines to be easy to
fix?

® What does it mean to be reliable?

Materials: (one per
person)
® Pencil
® Crayons or
markers
® “Design a Water
Path” drawing
page (can be
teacher-created
or drawn on
blank paper)
® Optional: Ruler or
template for
drawing straight
lines and shapes

Instructions
Imagine a Town That Needs Water

Tell students:

A small town doesn’t have enough clean water. Your job is to design a water
path that carries water from a bottle (Point A) to a bucket (Point B), using your
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drawing and problem-solving skills. What might you need to help get the water
from one location to the next.

Let’s Research!

Watch the following videos on Aqueduct Designs.

Aqueducts: Technology and Uses (4:04 mins)

Draw Your Aqueduct Design! What will your design look like?

On your paper, include:

Point A: The water source

Point B: The town

Obstacles or problems: bumps, hills, cracks, things water might spill over
Arrows showing which way the water will go

A title for your system

Let them decorate their design — colorful, creative, and clear!

45



https://youtu.be/s5AT0XY2Hi0?si=QHqgtXT1iiJTvtAv

girlscouts
of southwest texas

Congratulations!

Girl Scouts of Southwest Texas
811 North Coker Loop
San Antonio, Texas 78216
(210) 349- 2404 or 1-800-580-7247
www.girlscouts-swtx.org

46


http://www.girlscouts-swtx.org/

	Step One:
	Step Three:
	5E Lesson Plan: The Science of Flight
	Grade Level: 2nd - 3rd
	Lesson Overview
	2nd Grade TEKS Alignment
	Science

	3rd Grade TEKS Alignment
	Science



	Forces of Flight: Weight
	Electrical Engineering & Static Electricity

	Southwest Boeing 737-800 taking off (59 secs)
	Explain: The Four Forces That Make Airplanes Fly (10 -15 mins)
	How Do Airplanes Fly?
	Lift
	Weight
	Thrust
	Drag
	Elaborate (30 - 40 mins)


	5E Lesson Plan: Flight Engineering
	Grade Level: 2nd and 3rd
	Lesson Overview: Students will explore the concept of flight engineering by learning about drones, helicopters, and airplanes. Through hands-on activities, they will understand how these flying machines work and their real-world applications.
	Aligned TEKS for 2nd Grade
	Science
	Technology Applications

	Aligned TEKS for 3rd Grade
	Science
	Technology Applications

	Engage (10 mins)
	Explore (25 - 30 mins)



	How do airplanes actually fly? - Raymond Adkins (5 mins)
	What is Gravity -  What is Gravity - More Grades 3-5 science videos on the Learning Videos Channel (2:52 mins)
	Read All About It: All About Helicopters
	Instructions
	How Do We Get a Rocket into Space?
	Instructions
	Guiding Questions:
	Activity 2: Electrical Engineering & Static Electricity
	Imagine a Town That Needs Water
	Draw Your Aqueduct Design! What will your design look like?

	Explain (15-20 mins)
	Elaborate (15 - 20 mins)
	5E Lesson Plan: Flight Engineering
	Grade Level: 2nd and 3rd
	Lesson Overview: This lesson is designed to align with the Texas Essential Knowledge and Skills (TEKS) standards, focusing on the scientific and engineering principles involved in launching a rocket into space. Through a series of engaging activities,...
	Second Grade TEKS Alignment
	Science
	Mathematics

	Third Grade TEKS Alignment
	Science
	Mathematics


	Engage (10 mins)
	Explore (15 mins)
	Explain (10 mins)
	Elaborate (20 - 25 mins)
	5E Lesson Plan: Exploring Engineering Careers with Boeing
	Grade Level: 2nd and 3rd
	Lesson Overview: This lesson plan is designed for 2nd and 3rd-grade students and aligns with the Texas Essential Knowledge and Skills (TEKS) standards. The lesson introduces students to various engineering careers at Boeing, focusing on electrical eng...



	ENGAGE (10 mins)
	Discussion Prompt: What Is an Engineer? (5 minutes)
	Show the Video on Ana Makosinski, Inventor of the Hollow Flashlight


	Hollow Flashlight | The Henry Ford's Innovation Nation (4:20 mins)

