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Flight School: The Math Behind Paper
Airplanes

Materials Needed

e Several sheets of standard printer paper (A4 or 8.5" x 11")

A long measuring tape (at least 10 meters / 30 feet)

A pencil or pen

A clear, open space for flying the airplanes (hallway, large room, or outdoors on a calm day)
"Flight Log" Worksheet (a simple chart you can draw on paper - see description below)
Optional: Paper clips (to use as weights), scissors, a protractor, a stopwatch

Flight Log Worksheet setup: Create a simple chart with columns for "Design Name," "Trial #,"
"Distance," and a space at the bottom for "Analysis (Mean, Median, Range)."

Learning Objectives

By the end of this lesson, you will be able to:

Measure distances accurately using a measuring tape.

Design and modify a variable (like wing shape or weight) to test its effect.
Collect and organize data in a simple chart.

Calculate the mean (average), median, and range for a set of data.
Analyze your data to explain which design performed best and why.

Lesson Plan

Part 1: Introduction - The Engineering Challenge (10 minutes)
The Hook:

"Have you ever built a paper airplane and wondered what makes one soar across the room while
another just dives straight into the floor? Is it just luck, or is there some science and math behind it?
Today, we're not just playing with paper. We're going to be aerospace engineers. Our mission is to build
the best possible paper airplane, but we're going to use data to prove which one is the best, not just
guessing."

Setting the Stage:

"Our main goal is to figure out how to make a plane fly the farthest and the most consistently. We'll
build a basic plane first to get a baseline measurement. Then, you’ll get to design your own, modify it,
and test it like a real engineer. By the end, you’ll be able to use some simple math to officially declare
your best design."
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Part 2: Body - Design, Fly, Analyze (35 minutes)
I Do: Modeling the Process (5 minutes)

"First, I'm going to build a super basic plane, the kind everyone knows how to make. This is our 'control'
model. As | fold, notice the shapes I'm making. This sharp nose is an acute angle, which helps it cut
through the air. The wings make an obtuse angle with the body, which helps it catch the air to glide."

"Now, let's test it. I'll stand behind this starting line and give it a gentle, consistent throw. Let's watch
where it lands. Okay, now we measure from the starting line to the tip of the plane. It went 4.2 meters.
In my 'Flight Log,' under the design name 'The Classic,' I'll write '4.2m" in the distance column for Trial 1.
Every good experiment starts with a baseline."

We Do: Building & First Data Collection (10 minutes)

"Alright, now it's your turn, but we'll do the first one together. You can copy my 'Classic' design or find
another simple one you like. As you fold, think about one thing you might want to change later. Wider
wings? A blunter nose? For now, just build the basic version."

"Once your first plane is built, let's test it. You'll throw it five times. After each throw, we'll measure the
distance together and you'll record it in your Flight Log. It's important to try and throw it with the same
force each time so our test is fair. Let's fill out the first five trials for your first design."

You Do: The Engineering & Testing Phase (20 minutes)

"This is where you take over as lead engineer. Your challenge is to create a new design or modify your
first one to make it fly farther or more consistently. You could:

¢ Change the wing shape or size.
¢ Add a paperclip to the nose for weight.
¢ Create flaps on the back of the wings.

Give your new design a cool name and write it in your Flight Log. Then, just like before, fly it five times,
measuring and recording the distance for each trial. The goal is to see if your changes made a
difference!"

(Allow time for building, testing, and recording. This is the core hands-on part of the lesson.)
Part 3: The "Non-Formal" Academics - Crunching the Numbers (10 minutes)

Transition: "Okay, flying is fun, but now we get to the part where we prove what worked. Your Flight
Log is filled with raw data. Let's turn that data into useful information."

We Do: Analyzing the Data Together

1. The Range (Consistency): "First, let's see how consistent your plane was. Look at the five
distances for one of your designs. What was the longest flight and the shortest flight? Subtract the
shortest from the longest. That number is the 'range.' A small range means your plane is very
consistent and predictable. A big range means its flights were all over the place. Calculate the
range for each of your designs."

2. The Mean (The Average Flight): "Now, let's find the average distance. In math, this is called
the 'mean.' It gives you the most accurate idea of how far your plane typically flies. To find it, add
up all five distances for one design, then divide that total by 5. A calculator is totally fine for this.
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Let's calculate the mean for each of your designs. Which plane has the higher average?"

3. The Median (The Middle Value): "Here's another useful one. Take your five distances and write
them in order from smallest to largest. The number that's exactly in the middle is the 'median.' It's
another way to see what a 'typical' flight was, and it isn't thrown off by one super-lucky or super-
bad flight. Find the median for each design."

Part 4: Conclusion - The Debrief (5 minutes)
Learner Recap & Reflection:

"Let's look at all your data. Based on the numbers, which airplane was the champion?"

Which plane had the highest mean (average) distance?

Which plane had the smallest range, making it the most consistent?

Was your longest single flight from the same plane that had the best average?
What change that you made do you think had the biggest positive effect? Why?

Reinforce Takeaways:

"See? We did a ton of math today without ever opening a textbook. You acted like a scientist and an
engineer. You created a test, collected data, and used math to analyze it and make a conclusion. This
exact process—testing, measuring, and finding the average—is used in everything from designing cars
and video games to training for a sport. You used math for a real purpose: to find the ultimate paper
airplane design."

Differentiation and Extensions

¢ Scaffolding Support: If folding is difficult, provide pre-printed templates with folding lines. Focus
only on finding the longest flight and the range, skipping mean/median for a simpler version.
¢ Advanced Extension (Go Deeper):

o Calculate Speed: Use a stopwatch to time how long each flight is. Then calculate the
speed (Speed = Distance / Time). Does the farthest plane also have the fastest or slowest
speed?

o Aerodynamics: Do a quick search for the four forces of flight (lift, drag, thrust, gravity).
Can you label on your plane where you think these forces are acting?

o Angle of Attack: Use a protractor to measure the angle of your plane's wings. Test
different wing angles to see how they affect the flight distance and record that data.

Assessment

¢ Formative (During the lesson): Listen to the student's reasoning as they decide what to modify
on their plane. Ask questions like, "What do you predict will happen if you add the paperclip?"

e Summative (At the end): The completed "Flight Log" serves as the primary assessment.
Success is a completed log with all trials measured and recorded, and the mean/range calculated
correctly. The key measure of understanding is the student's ability to answer the reflection
questions, using their data to justify why one design was superior.
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