
Paper Airplane Engineering Challenge: A Fun STEM Lesson on the Forces of Flight / Lesson Planner / LearningCorner.co

August 19, 2025 - Page 1 of 3

```html

Lesson Plan: The Great Paper Airplane
Engineering Challenge
Materials Needed:

Several sheets of standard copy paper (at least 5-10)
A ruler
A pencil or pen
Scissors
Paper clips (small and large)
Clear tape
A measuring tape or yardstick
An open space for flight tests (a long hallway, living room, or backyard)
A "Flight Log" worksheet (can be a simple lined piece of paper with columns for: Test #, Design
Name, Distance, Flight Time, Notes/Changes)

Lesson Details
Subject: Aeronautics, Engineering, Physics

Grade Level: 3rd-4th Grade (Age 9)

Time Allotment: 60-75 minutes

1. Learning Objectives

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

Explain the four forces of flight (lift, weight, thrust, and drag) using their own words and simple
hand motions.
Apply the engineering design process (Design, Build, Test, Improve) to create a paper airplane for
a specific goal (e.g., maximum distance).
Analyze flight test results to identify a problem and propose a specific design change to improve
performance.

2. Alignment with Standards

NGSS 3-5-ETS1-1: Define a simple design problem reflecting a need or a want that includes
specified criteria for success and constraints on materials, time, or cost.
NGSS 3-PS2-1: Plan and conduct an investigation to provide evidence of the effects of balanced
and unbalanced forces on the motion of an object.
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Lesson Procedure

Part 1: The Forces of Flight (10 minutes)

Engage (The Hook): Ask the student: "What keeps a giant, heavy airplane up in the sky? It1.
seems impossible! It’s all about a battle of four invisible forces."
Instruct (Simple Explanation): Explain the four forces of flight using your hands and a piece of2.
paper as a visual aid. Keep it simple and active!

Thrust: The push that moves the plane forward. (Push the paper forward with your hand.)
"This is the engine!"
Drag: The force of air pushing back, slowing the plane down. (While pushing the paper
forward, use your other hand to show resistance against it.) "This is like trying to run
through water."
Weight (Gravity): The force pulling the plane down to the ground. (Drop the paper.)
"Everything is pulled down by gravity."
Lift: The upward force created by the wings moving through the air, which pushes the plane
up. (Hold a piece of paper by the short edge just under your bottom lip and blow over the
top. The paper will rise!) "This is the magic! The wing's shape makes the air moving over it
go faster, creating lift."

Check for Understanding: Ask the student to explain the four forces back to you using their3.
own hands and words. "To fly, the Lift must be stronger than the Weight, and the Thrust must
be stronger than the Drag!"

Part 2: The Engineering Design Challenge (45-55 minutes)

Define the Mission: "You are now an aeronautical engineer! Your mission is to design and build1.
a paper airplane that can fly the farthest possible distance in a straight line. You can use any of
the materials on the table."
Design & Build (Round 1):2.

Give the student 5-7 minutes to fold their first prototype, the "Mark I."
Encourage them to think about the wings. Should they be long and skinny? Short and wide?
What might create more lift?
Have them name their design and write it in their Flight Log.

Test & Record (Round 1):3.
Go to your testing area. Establish a clear starting line.
Have the student throw their plane three times.
After each throw, measure the distance from the starting line to where the nose of the plane
landed. Record the best of the three distances in the Flight Log.
In the "Notes" section, they should write down what they observed. Did it nosedive? Did it
stall and fall? Did it curve to the left?

Analyze & Improve (The Engineering Part):4.
Ask guiding questions: "Your plane nosedived. Which force might be too strong? (Weight).
How could we shift the weight? What if we add a paperclip to the back? Or fold the nose up
slightly?"
"Your plane went up high but then fell straight down (stalled). Maybe it has too much lift at
the start. How could we change the wings to make the flight smoother?"
Encourage the student to make ONE specific change to their design (e.g., add a paperclip to
the nose, bend the back edges of the wings up slightly, add tape to make the nose
stronger). This becomes the "Mark II."

Build, Test, Record (Round 2+):5.
The student modifies their plane or builds a new one based on their analysis.
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Repeat the testing process: three throws, measure the best distance, record observations in
the Flight Log.
Continue this cycle of testing and improving for at least 3-4 rounds, making one key change
each time.

Part 3: Debrief and Conclusion (5-10 minutes)

Review the Data: Look at the Flight Log together. "Which design flew the farthest? What change1.
did you make that seemed to help the most? Which change made it worse?"
Connect to Learning Objectives: Ask: "So, when you added the paperclip to the nose, which of2.
the four forces were you changing? (Weight). When you bent the back of the wings up, how did
that affect lift or drag?"
Reflection: "What was the most challenging part of being an engineer today? If we had more3.
time, what would be the next thing you would try to improve your plane?"

Assessment

Formative (During Lesson): Listen to the student's explanation of the four forces. Observe their
problem-solving process and listen to their reasoning for making changes to their plane.
Performance-Based (End of Lesson): The completed Flight Log serves as the main
assessment. It should show evidence of testing, data collection, and thoughtful modifications
based on observations.

Differentiation and Extension

For Support: Provide a printout with step-by-step instructions for a simple, classic paper airplane
design (like the "Dart"). The student can then focus on modifying this proven design instead of
starting from scratch.
For a Challenge (New Missions):

The "Time Aloft" Mission: Redesign the plane to stay in the air for the longest possible
time. (This often requires larger, broader wings).
The "Cargo" Mission: Design a plane that can successfully carry a cargo of one large
paperclip across a 5-foot distance.
The "Aerobatics" Mission: Can you design a plane that intentionally does a loop-the-loop?
(Hint: bend the elevators at the back of the wings up).
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