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The following Standards of Learning are addressed in the Mysteries of 

Flight program. 
6.6 The student will investigate and understand the properties of air and the structure and 
dynamics of the Earth s atmosphere. Key concepts include 

a) Air pressure, temperature, and humidity; 
b) How the atmosphere changes with altitude;  

     PS.6 The student will investigate and understand states and forms of energy and how 
energy is transferred and transformed. Key concepts include 

a) Potential and kinetic energy;  

PS.10 The student will investigate and understand scientific principles and technological 
applications of work, force, and motion. Key concepts include 

a) Speed, velocity, and acceleration; 
b) Newton s laws of motion;  

PH.7 The student will investigate and understand properties of fluids. Key concepts 
include 

a) Density and pressure 
b) Variation of pressure with depth and altitude 
c) Bernoulli s principle  

Vocabulary: 
The students might want to know the definition of these words to better understand some 
of the concepts.  In the activities that follow, they reinforce the concept of these terms, 
but it might be a good idea to know the definitions before hand as well.  

Lift- the aerodynamic force that opposes gravity 
Drag- the aerodynamic force that resists motion in a direction 
Gravity- force that draws everything towards the center of a body (i.e. Earth) 
Thrust- force of pushing something, like a jet engine thrusting the airplane into the air 
Montgolfier brothers- inventors of the hot air balloon 
Wright Brothers- inventors of the first airplane; worked in a bicycle shop before flying  
Bernoulli- Swiss physicist who greatly contributed to hydrodynamics and 
understanding the relationship between velocity and pressure. 
Bernoulli s principle- law that states that when air speeds up its pressure is reduced, 
and when the air slows down its pressure is increased. 
Speed-rate of change of position 
Acceleration-the rate of change of velocity over time 
Velocity-rate and direction of the change in position. Different from speed, because 
velocity indicates direction. 



 
These activities are intended for use before your visit to the Virginia Air and Space 

Center.  It is beneficial for the students to have some prior knowledge about the content 
area covered in the program.  All of the activities can be tailored to your specific 

classroom needs, and the procedures listed are suggestions for teaching.   

Activity 1:  What is Flight?  
As an introduction, start asking the students what flying is.  What sorts of things 

fly? Have you ever flown before??  Take a variety of answers, and include some ones 
they might not normally think of (i.e. Hot air balloons, kites, rockets, insects).  Ask who 
the first people to fly were.  A lot will say the Wright Brothers.  Tell them a little about 
the history of flight.  That the Chinese were actually the first to fly using kites, and there 
were some French brothers who flew in a hot air balloon, and airplanes weren t even 
around till a hundred years ago!  Tell them, that to understand a little about flying, they 
are going to build two or three different kinds of paper airplanes, and then they are going 
to talk about what makes each one different and the same in the way they fly.  
(Instructions are in the websites in the resources section.)  

Activity 2:  Explanation of the forces of Flight  
To make sure the students understand what the forces of flight are, demonstrate 

each one.    
For gravity, ask for a volunteer to explain/demonstrate gravity.  You can get a 

variety of different answers, but one of the basic ones is dropping something, jumping up 
and then obviously coming back down, etc.  You can also explain the difference between 
kinetic and potential energy.  If the object they want to drop is, say a pencil, explain that 
the pencil has potential energy when it is being held off the ground, and that potential 
energy changes to kinetic energy after it is dropped.  Explain gravity is what keeps us 
grounded.  But then, ask them how do airplanes get off the ground??  

They have to overcome gravity by having lift.  When the force of lift is greater 
than the force of gravity, things go in the air. (i.e. Hot air balloons, helium filled birthday 
party balloons, etc).  Ask them if they know of anything else that floats in air.  

Another force of flight is drag. Ask them if they know what drag is or if they ve 
experienced drag.  After taking some answers from them, give them an analogy.  Have 
they ever stuck their hand out of a car when it s going down the street and felt their hand 
being pushed by the wind? Have they ever gone swimming and tried to move their hand 
really fast in the water, and it doesn t work?? This is due to drag.  Explain that this is the 
other force that airplanes have to overcome to get off the ground.  

This is accomplished by using thrust.  Thrust is the amount of power needed to 
overcome drag.  For example, where you experience drag sticking your hand out the 
window of a car, you are exerting a certain amount of thrust to keep it in that position, so 
your hand doesn t push backwards.  When you see the afterburners on a plane, that is the 
thrust pushing the plane forward.   



Activity 3: Faster or slower air?  
Do fast and slow air affect the way things fly??  You bet!  It s called Bernoulli s 

principle.  Talking about airplanes, that means that the faster the air is flowing, the less 
pressure there is on the object (i.e. Airplane), and thus the object is more likely to be 
drawn to the area of higher pressure.  To demonstrate this, take a piece of paper, and hold 
it close to your lips.  Blow across the top surface of it as the paper dangles down, and see 
what happens!! The paper is drawn to the higher pressure of air!! This is Bernoulli s 
principle!  Have one of the children try it and see their amazement! It s not magic!  There 
are a couple of other ways to demonstrate this, but they are covered in the program.   

Activity 4: Is air different at different altitudes (heights)? 
You bet! Explain that the pressure of air decreases as you gain altitude, and 

decreases as you get lower.  How does this happen? Well, do you think air weighs 
anything?? Even though you can t put air on a scale, it does weigh something.  The trick 
is, there s pressure on all directions, so it cancels out the weight you feel on yourself!  
This will affect the way airplanes fly, because, they basically have less air to fly through 
the higher up they go less air equals less drag! One of the other things that happens as 
you go higher and higher is that the air gets colder and colder.    

Activity 5: Newton s Laws  
Sir Isaac Newton had 3 laws that he came up with: 

1) Objects in motion will stay in motion unless acted upon by some outside force 
2) Force is equal to the mass of the object times its acceleration 
3) For every action, there is an equal but opposite reaction  

If you have time and are interested in doing a demonstration to reinforce these concepts, 
there is a website in the Resources section that lists some for each law.  

Activity 6: Predict what you think will happen!  
Can you see air?  Can you see the effect of air? If there was a cannon, what shape 

do you think the airflow would be in? Take some guesses and see if you re right when 
you see the program!!              



  
Websites  

http://www.physics.umn.edu/outreach/pforce/Bernoulli.html

 
(explanation of Bernoulli s principle, and examples to demonstrate it)  

http://www.paperairplanes.co.uk/planes.php

 

(you can pick ones that are simple or hard based on the age group)  

http://library.thinkquest.org/2819/forces.htm

  

http://www.pen.k12.va.us/VDOE/Instruction/Science/sciCF.html

  

http://hendrix.uoregon.edu/~demo/Demo/Mechanics/Newton's_Laws/ba
se.html

 

(Newton s Laws of Motion demos)  

http://www.physics.umn.edu/outreach/pforce/Bernoulli.html
http://www.paperairplanes.co.uk/planes.php
http://library.thinkquest.org/2819/forces.htm
http://www.pen.k12.va.us/VDOE/Instruction/Science/sciCF.html
http://hendrix.uoregon.edu/~demo/Demo/Mechanics/Newton's_Laws/ba
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