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Aerodynamics 

 

Description: Students will explore the differences between a variety of paper airplane 
models that are provided to the student.  Students will examine the differences in 
construction as well as the differences in launch instructions.  Students will decide on a 
goal (either greatest distance or longest time) and build their own paper airplane from 
provided instructions to compete towards that goal.  While this event can be done in a 
classroom, a gym or multipurpose room gives participants more room to fly.  

 

Age Group: K-8 

 

Estimated Time: Approximately 15-20 minutes 

 

Recommended Group Size: 2 

 

Key Questions: What are the characteristics of a paper airplane that make it a good 
design to be flown a great distance?  What characteristics of a paper airplane make it 
stay in the air the longest?   

 

Content Expectations Addressed: Inquiry involves generating questions, conducting 
investigations, and developing solutions to problems through reasoning and 
observation. 

Inquiry includes an analysis and presentation of findings that lead to future questions, 
research, and investigations. 

Reflecting on knowledge is the application of scientific knowledge to new and different 
situations.  Reflecting on knowledge requires careful analysis of evidence that guides 
decision-making and the application of science through history and within society. 

Earth pulls down on all objects with a force called gravity.  With very few exceptions, 
objects fall to the ground no matter where the object is on the Earth. 

An object is in motion when its position is changing. The speed of an object is defined 
by how far it travels divided by the amount of time it took to travel that far. 

Motion can be described by a change in position relative to a point of reference.  The 
motion of an object can be described by its speed and the direction it is moving.   

Common CORE: Students who read the instructions in order to build their own plane 
are satisfying the Common Core Technical Reading objective. 

 



 

Discovering STEM Program  

  

Teacher Background:  

There are four forces to consider when flying.   

1.  Thrust – The push forward.  On a traditional airplane, the thrust comes from the 
engines.  When flying a paper airplane, the thrust comes from the person 
launching the plane.  Note that once the hand of the person is no longer touching 
the paper airplane, the thrust force is ZERO.  At this point, a paper airplane 
actually becomes a glider; not a plane.   

   

2. Gravity – The force pulling the plane to the earth.  This force acts the same on 
traditional airplanes as it does on paper airplanes.  

 
3. Drag - Aerodynamics is the term we use for how easily something moves through 

the air.  If it is harder to move through the air, we say that it has a lot of “drag.”  
Drag is a force.  In this situation, drag is primarily air resistance. If it is more 
aerodynamic (or easier to move through the air), then you have minimized the 
drag.   

 
An illustration of aerodynamics (drag) is to hold your hand in front of you with 
your thumb pointing to the ceiling.  When you swing your hand back and forth, 
you can feel the drag force.  Now place your thumb/hand parallel to the ground.  
When you swing it back and forth you will notice it is easier.  Your hand is now 
more aerodynamic and experiences less drag. 

4. Lift – This is the force that counteracts gravity.  Air above the wing of a plane 
pushes down.  Air below the wing of a plane pushes up.  Lift is the comparison of 
these forces.  A plane with a lot of lift has a much greater force up on the wing 
than down.  On an actual airplane, the wings are curved.  When the plane begins 
to move, this curved design allows the air to move faster above the wing, 
reducing the pressure and the downward force on the wing.  This is how an 
upward lift force is generated; by increasing the speed of the air above the wing 
compared to the speed of the air below the wing.      

 

Paper airplanes that are designed to fly the greatest distance need to be aerodynamic 
and “slice” through the air similar to your thumb/hand being parallel to the ground in 
order to reduce drag.  Planes with this design typically need a lot of speed to generate 
any kind of lift and must therefore be thrown hard. (i.e. Delta, Dart) 

Paper airplanes that are designed to fly the longest time typically have a lot of lift and 
don’t require (or do well) with a strong initial thrust (throw).  They often fly a long, slow 
and gentle fight. (i.e. Condor, Raptor, Bulldog) 
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Materials: Model Planes with ID cards, templates for various airplane designs, scissors, 
pencils, measuring tape, masking tape, and stopwatch. 

 

Set-Up: 

A. Establish a safe place for students to fly planes.  For distance flights, you can 
use masking tape to mark off a starting line on the floor of the gym or 
multipurpose room and place an “X” on the floor (using masking tape) to use as 
an optional target.  

B. For timed flights, participants may need to stand more towards the middle of the 
fly area.   

C. Near the fly area, place a sample of each paper plane. There is a laminated card 
to place under each example plane so students see a picture of the plane, the 
name of the plane, and how the plane should be launched. 

D. Have measuring tapes and stopwatches ready.  

E. Copies of the instructions to make each plane are included in the kit.  You will 
want to organize the copies so you can find each type of plane quickly.    

Procedure:  

1. Have students test pre-made paper planes.  You will want to point out or help 
them read launch instructions.  While launch instructions are optimal for each 
design, please allow and encourage students to try different launch styles with 
each plane.  

As the students experiment with pre-made planes, ask the following questions: 

 What differences do you notice between the designs of the planes? 

 Which plane do you think stays in the air the longest?  Why?  

 Which plane do you think will go the farthest?  Why?  

 What plane(s) are you interested in building?   

2. Have students construct paper airplanes using their own designs or the ones 
provided. Have them put their names on the planes for easy identification.  

3. As students fly, ask about their plane and why they choose to make that one.  If 
they choose it to fly for a long time, then please use a stopwatch to time it.  If 
they are going for distance, you can have them try to hit a target and/or measure 
their overall flight distance.    
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Resources: 

Websites 

http://www.paperairplanes.co.uk 

http://www.funpaperairplanes.com/Plane%20Downloads.html 

 

Books 

Kids’ Paper Airplane Book.  By: Ken Blackburn and Jeff Lammers 

Quick and Easy Paper Airplanes That Really Fly.  By: Paul Jackson 


