HANDS-ON
AV I AT I O N E D U C AT I O N
M AT E R I A L S

LEARNING ABOUT
AND TEACHING
AV I AT I O N
We hope you enjoy the Women in Aviation
International Education Activities Kit.
Enclosed are activities that explore various
facets of aviation from the aerodynamics of
flight to aircraft parts and aviation terms.
All activities have been tested and are
appropriate for all ages.
Whether you are using the activities to
earn the Girl Scout Aviation Fun Patch,
at WAI Chapter events and at a Girls in
Aviation Day event or as part of classroom
activities, we hope you find aviation fun and
exciting. And we hope you’ll one day consider
a career in this amazing industry.

THE FOUR FORCES
OF FLIGHT–THRUST
An aircraft in straight and level flight
is acted upon by four forces:
lift, gravity, thrust, and drag.
The opposing forces balance each
other; lift equals gravity and thrust
equals drag.
Any inequality between thrust and
drag, while maintaining straight and
level flight, will result in acceleration
and deceleration until the two forces
become balanced.

LIFT
THRUST

DRAG

Drag: The air resistance that tends
to slow the forward movement of
an airplane.
Gravity: The force that pulls all
objects towards the earth.

G R AV I T Y

Lift: The upward force that is created by the movement of air above
and below a wing. Air flows faster
above the wing and slower below
the wing, creating a difference in
pressure that tends to keep an airplane flying.

Thrust: The force that moves
a plane forward through the air.
Thrust is created by a propeller
or a jet engine.

THRUST

Foamie Flyer
OBJECTIVE:

Investigating the principle of thrust.

PROBLEM:

Does the amount of thrust affect the Foamie Flyer’s flight?

M AT E R I A L S :

Foam paper plates (full size), scissors, masking tape, large paper clips, rubber bands,
non-bendable straws, rulers and copies of Blackline 1 for each student.

BACKGROUND:

Thrust is the force that moves a plane through the air. Because airplanes fly in a three-dimensional
environment, the following terms refer to the various directions an airplane can move:
Pitch—to move the nose of the airplane up or down
Roll—to tilt one wing up and the other wing down
Yaw—to point the nose of the airplane left or right while remaining level with the ground
Bank—to tilt the airplane inward while making a turn
Airplanes, including even the Foamie Flyer, use a variety of “control surfaces”
to change the speed and direction in which they fly.
These control surfaces include:
Ailerons—movable sections, hinged on the rear edge of the wing
near the wingtip, that cause the airplane to roll
Flaps—movable sections, hinged on the rear of the wing,
that can be lowered to increase lift and drag during takeoff or landing
Stabilizer—the vertical stabilizer is the upright portion of the airplane tail,
while the horizontal stabilizer is the small wing usually located on the back of the airplane.

MANAGEMENT:

1. 45-60 minutes
2. Students will build their own flyer.
3. W
 hen launching the flyers, form groups of 3 or 4 so that all students
are not launching at the same time.
4. This is an outdoor activity.
5. Foamie Flyers must be launched away from other children.
6. Save the unused parts of the plate for the extension activities

WORD BANK:

thrust, lift, gravity, drag, wings, nose, fuselage, ailerons, flaps, pitch, roll, yaw, bank
THRUST (1)

THRUST

Foamie Flyer
PROCEDURE:

1. Give each child the materials.
2. Instruct students to fold back the top three centimeters of the straw and
insert the rubber band into the fold.
3. F
 old the straw over the rubber band and secure the end with masking tape.
This creates the launcher for the flyer.
4. Instruct students to cut a triangle out of the foam plate from the flat inverted side of the plate.
A good size to start with is 13 cm x 13 cm x 13 cm (equilateral triangle).
5. T
 ape the paper clip to the top of the foam wings. Then, tape the wings to the top of the launcher
so that it extends slightly over the lip.

6. Hook the rubber band around the
tip of your thumb and pull back on the
opposite end of the flyer. Release the
straw and the flyer will fly forward.
7. There should be a designated launch starting line. Call groups forward, one at a time, to launch their
flyers. Each child should launch the flyer using two different amounts of thrust. They should first pull
the nose of the flyer halfway to their elbow and let it fly. Next, they should pull the nose of the flyer
all the way to their elbow and let it fly. The group should observe the changes in the flyer’s flight and
distance. These observations can be recorded on the Student Data Sheet, Blackline 1.

THRUST (2)

THRUST

Foamie Flyer
DISCUSSION:
1. Does the amount of thrust affect the Foamie Flyer’s flight?
2. What other factors affect how your flyer flew?
3. Why was your flyer successful or unsuccessful?
4. How does the thrust of the Foamie Flyer compare to the thrust of a real airplane?

EXTENSIONS:
1. Students can cut the wings flaps and ailerons into the back of the foam wings and can ob-

serve the changes in flight.

2. Students can alter the weight of the flyer and to observe the changes in flight by adding
weight behind the wings with tape or paper clips.
3. Students can use the leftover foam plate parts to add stabilizers and rudders to their flyers
and observe changes in flight.
4. Try different size foam wings to observe changes in flight.

THRUST (3)

THRUST

Foamie Flyer
S T U D E N T D ATA S H E E T
Foamie Flyer Captain: __________________________________________________________________________

1. Did the amount of thrust affect the Foamie Flyer’s flight?
___________________________________________________________________________________________________

2. What did you observe when using different amounts of thrust to launch your Foamie Flyer?
___________________________________________________________________________________________________
___________________________________________________________________________________________________

3. How differently did the Foamie Flyer fly after modifications were made to the
ailerons, flaps, stabilizers or rudder?
___________________________________________________________________________________________________
___________________________________________________________________________________________________
___________________________________________________________________________________________________

Draw and label a diagram showing how thrust affected the flight of your flyer.

THRUST (4)

THRUST

Jammin’ Jets
OBJECTIVE:

To use thrust as the main force while manipulating the design of an aircraft to increase the distance.

PROBLEM:

When using thrust to fly a Jammin’ Jet, how do changes to the design affect the distance it can travel?

M AT E R I A L S :

2 straws with different diameters, masking tape, scissors, index cards, rulers, tape measures, and a
copy of Blackline 1 for each student.

B A C KG R O U N D I N F O R M AT I O N :

Airplane designers try to increase airplane thrust by making more powerful jet engines and propellers.

MANAGEMENT:
1. 45-60 minutes

2. Construct the Jammin’ Jets individually, then work in groups of four to complete the activity.
3. A large open space is required for this activity.
4. S
 tudents should be instructed to blow only into their own straw
and to launch the jets away from each other.
5. Set up a runway using tape measures for the students to launch their jets.

WORD BANK:

thrust, fuselage, wings, nose, stabilize

THRUST (5)

THRUST

Jammin’ Jets
PROCEDURE:
1. Hand out materials to each student.
2. Wrap a piece of tape around the front end of the straw
with the larger diameter so that the opening is taped shut.

TAPE
3. Allow the children to experiment by placing wings on different parts of the straw.
4. Insert the smaller straw into the larger straw, leaving an inch at the end of the smaller straw.

5. Demonstrate thrust by blowing into the smaller straw. This projects the jet forward.
6. If the front of the jet rises, wrap some tape near the front of it until it flies level.
If the front of the jet falls, wrap some tape around the straw just behind the wings.
7. Students can practice flying the different jets within their group.
8. Choose the best jet and fly three trails recording the distance on the Student Data Sheet.

THRUST (6)

THRUST

Jammin’ Jets
DISCUSSION:
1. What force was used to propel your Jammin’ Jet?
2. Did your jet fly in a straight line?
3. What changes did you make to help your jet fly straighter?
4. What design feature increased the distance?

EXTENSIONS:
1. S
 tudents use their best design in a Jammin’ Jets rally.
The jets can compete against each other to see which one will fly the longest distance.
2. Different levels of thrust can be applied to see how this affects the stability of the plane.

C U L M I N AT I N G A C T I V I T Y:
Set up a target (hula-hoop with paper plate inside) and see which jet
can land closest to the center of the target by adjusting the amount of applied thrust.
Award five points for jets that land in the hula-hoop and
ten points for landing on the paper plate.

THRUST (7)

THRUST

Jammin’ Jets
S T U D E N T D ATA S H E E T
Jammin’ Jets Captain: __________________________________________________________________________

TRIAL 1

D I S TA N C E T R AV E L E D
TRIAL 2
TRIAL 3

AV E R A G E

Diagram and label your best design.

What changes to the jet’s design were not successful?
___________________________________________________________________________________________________
___________________________________________________________________________________________________
Why do you think these changes were successful?
___________________________________________________________________________________________________
___________________________________________________________________________________________________
THRUST (8)

THRUST

Balloon Jet
OBJECTIVE:

Investigate the principle of thrust.

PROBLEM:

What force causes the Balloon Jet to move forward?

M AT E R I A L S :

balloon (sausage-shaped works best), straws, spool of fishing line, scotch tape,
a copy of Blackline 1 for each group, a copy of Blackline 1 for each student

B A C KG R O U N D I N F O R M AT I O N :

Thrust is the force created by a power source that moves the plane forward – either from a propeller
or a jet engine. When the thrust is greater than the drag, a plane moves forward. This activity demonstrates Newton’s Third Law of Motion: For every action, there is an equal and opposite reaction. Backward thrust of the air from the balloon produces the forward motion of the balloon.

MANAGEMENT:
1. 45-60 minutes

2. This activity works best with small cooperative groups of 3-4 students.
3. Pieces of fishing line should be cut to the length of the room available.
4. Create one Balloon Jet per group.
5. The class graph can be used for the main activity as well as the extensions.
6. Each group should always have a designated “balloon blower”
so that the same student always inflates the balloon.

WORD BANK:

thrust, average (mean), launch

THRUST (9)

THRUST

Balloon Jet
PROCEDURE:
1. Thread the fishing line through a straw and attach the ends of the fishing line securely to a wall or
other object. The line should be taut.
2. Instruct the students to blow up their balloons to the desired size, measure its length and record it
on the Group Data Sheet. Pinch off the end of the balloon so that no air is released.
3. Tape the balloon end to the straw.
4. The students will release the balloon from the designated starting point.
5. O
 bserve and measure the distance the balloon travels and record it on the
Group Data Sheet, Blackline 1.
6. Repeat the procedure two more times with balloons that are inflated to the same size.
(Balloons may be a different size for each group.)
7. After the groups have completed the activity and data sheet, compare the results.
8. Each student will then complete his or her own Class Graph, Blackline 2.

T H R U ST ( 10 )

THRUST

Balloon Jet
DISCUSSION:
1. What makes the balloon jet travel forward?
2. Does the length of the Balloon Jet make a difference as to how far it travels? Why?
3. What else could affect the distance a Balloon Jet will travel?

EXTENSIONS:
1. Students could repeat the activity using different size or shape balloons.
2. The tautness of the line can be altered.
3. The angle of the line can be changed to show the effect of forward thrust.
4. T
 he students can insert different size straws into the opening of the balloon
to observe and measure changes in the distance the Balloon Jet travels.
5. S
 tudents can find the speed of their Balloon Jet
by dividing the distance traveled by the time it took.

C U L M I N AT I N G A C T I V I T Y:
Using variables from the main activity and the extensions,
students can work to design a Balloon Jet that will travel the longest distance.

T H R U ST ( 11 )

THRUST

Balloon Jet
G R O U P D ATA S H E E T
Pilots: ___________________________________________________________________________________________
Prediction: We think our balloon jet will travel _______ cm.
The name of our balloon jet is ___________________________________________________________________________.
Diagram and label your balloon jet.

D I S TA N C E T R AV E L E D
BALLOON
LENGTH

TRIAL 1

TRIAL 2

TRIAL 3

AV E R A G E
D I S TA N C E

					

Conclusion: What forces caused the balloon to move forward on the line?
___________________________________________________________________________________________________
___________________________________________________________________________________________________
T H R U ST ( 12 )

THRUST

Balloon Jet
CLASS GRAPH
Pilot:
___________________________________________________________________________________________________
Title:

D I S TA N C E

___________________________________________________________________________________________________

GROUP
_______

GROUP
_______

GROUP
_______

GROUP
_______
T H R U ST ( 13 )

GROUP
_______

GROUP
_______

GROUP
_______

THE FOUR FORCES
O F F L I G H T – G R AV I T Y
An aircraft in straight and level flight
is acted upon by four forces:
lift, gravity, thrust, and drag.
The opposing forces balance each
other; lift equals gravity and thrust
equals drag.
Any inequality between thrust and
drag, while maintaining straight and
level flight, will result in acceleration
and deceleration until the two forces
become balanced.

LIFT
THRUST

DRAG

Drag: The air resistance that tends
to slow the forward movement of
an airplane.

Gravity: The force that pulls all
objects towards the earth.

G R AV I T Y

Lift: The upward force that is created by the movement of air above
and below a wing. Air flows faster
above the wing and slower below
the wing, creating a difference in
pressure that tends to keep an airplane flying.
Thrust: The force that moves
a plane forward through the air.
Thrust is created by a propeller
or a jet engine.

G R AV I T Y

Gravity Busters
OBJECTIVE:

Investigate the principle of gravity combined with lift.

PROBLEM:

How does lift work against gravity?

M AT E R I A L S :

One blackline per student, scissors, staplers, stopwatches per group

B A C KG R O U N D I N F O R M AT I O N :

Gravity is the force pulling the plane down. When the gravity is stronger than the lift, the plane goes
down. Helicopters are really airplanes with moving wings called rotors, which replace the fixed wings
and propellers used on an airplane. A helicopter rises for the same reason an airplane flies: the movement of the air results in a pressure on the bottom of the rotor blades (wings) that is greater than the
pressure on the top of the rotor blades (wings).

MANAGEMENT:
1. 45 minutes to an hour

2. This activity works best with small groups of 3-4 students.
Each student makes his or her own Gravity Buster.

WORD BANK:

gravity, rotation, rotary wing, weight, pull, aloft, descent,
air-traffic controller (a person on the ground who uses radar to track aircraft
and radios to direct the movement of aircraft)

G R AV I T Y ( 1 )

G R AV I T Y

Gravity Busters
PROCEDURE:
1. Using Blackline 1, construct Gravity Buster.
2. W
 ithin their groups, students test their individual Gravity Busters
by standing on a chair and releasing them.
They must be released from the same height each time.
3. After five minutes each group chooses the most effective Gravity Buster for the rest of the activity.
4. Each group is assigned a job:
Timer, Recorder, Pilot, Air-traffic controller (boss)
5. T
 he pilot drops the Gravity Buster three times.
The timer will start at the release and stop at the landing.
The recorder records each trial time on the Group Data Sheet, Blackline 2.
6. Add one staple to the bottom of the Gravity Buster and repeat step #5
7. Add two additional staples to the bottom of the Gravity Buster and repeat step #5
8. Complete the Group Data Sheet. Share and discuss results.
9. Have students create a graph, Blackline 3, using the class data.

DISCUSSION QUESTIONS:
1. How does lift work against gravity?

2. Why did your group choose the winning Gravity Buster?
3. How did the staples affect the Gravity Buster?
4. How does this activity show how a helicopter stays in the air?
Answer: When lift is stronger than gravity, the craft stays up.

EXTENSIONS:

1. Construct Gravity Busters out of different materials and/or designs.
2. Change the heights at which they are dropped.
3. Add or remove weight.

C U L M I N AT I N G A C T I V I T I E S :

Using the extension knowledge, have the students improve their Gravity Busters and let them drop!
G R AV I T Y ( 2 )

G R AV I T Y

Gravity Busters
TO CONSTRUCT:
BLADE

1. Cut along the solid lines.

➋

2. Fold along the dashed lines.

BLADE

➊

3. F
 old Flap A in to the center.
Then fold Flap B over Flap A.
4. Fold Blade 1 back and Blade 2 forward.

FLAP
B

●

G R AV I T Y ( 3 )

FLAP
A

●

G R AV I T Y

Gravity Busters
G R O U P D ATA S H E E T
Pilots:
___________________________________________________________________________________________________
___________________________________________________________________________________________________

DESCENT TIME

SECONDS FROM RELEASE TO LANDING

WEIGHT
ADDED

TRIAL 1

TRIAL 2

NO
S TA P L E S
ONE
S TA P L E
THREE
S TA P L E S

G R AV I T Y ( 4 )

TRIAL 3

AV E R A G E T I M E
(IN SECONDS)

G R AV I T Y

Gravity Busters
CLASS GRAPH
Pilot:

SECONDS FROM RELEASE TO LANDING

___________________________________________________________________________________________________

0

1
3
S TA P L E S
GROUP
_______

0

1
3
S TA P L E S

0

GROUP
_______

1
3
S TA P L E S
GROUP
_______

G R AV I T Y ( 5 )

0

1
3
S TA P L E S
GROUP
_______

THE FOUR FORCES
OF FLIGHT–DRAG
An aircraft in straight and level flight
is acted upon by four forces:
lift, gravity, thrust, and drag.
The opposing forces balance each
other; lift equals gravity and thrust
equals drag.
Any inequality between thrust and
drag, while maintaining straight and
level flight, will result in acceleration
and deceleration until the two forces
become balanced.

LIFT
THRUST

DRAG

Drag: The air resistance
that tends to slow the forward
movement of an airplane.
Gravity: The force that pulls all
objects towards the earth.

G R AV I T Y

Lift: The upward force that is
created by the movement of air
above and below a wing.
Air flows faster above the wing
and slower below the wing,
creating a difference in pressure
that tends to keep an airplane flying.
Thrust: The force that moves
a plane forward through the air.
Thrust is created by a propeller
or a jet engine.

DRAG

Paratroopers Away!
OBJECTIVE:

Investigate the principle of drag.

PROBLEM:

How does a parachute create drag for a falling object?

M AT E R I A L S :

Each pair of students needs one plastic grocery bag (with handles),
one clothespin (or a large paperclip), and a copy of Blackline 1.

B A C KG R O U N D I N F O R M AT I O N :

Drag is the force that acts against the forward movement of an airplane and slows It down.
All moving objects experience drag.

MANAGEMENT:
1. 30 minutes

2. This activity should be done in pairs.
3. Allow the pairs to take turns dropping the parachutes.
4. Students will get more height if they stand on chairs.

WORD BANK:

drag, parachute, weight, descent, streamline, observation, paratrooper (a soldier trained to jump from an
airplane and be lowered slowly to the ground using a parachute), drag chute (a parachute used to slow
down an airplane or other object that travels through the air)

DRAG (1)

DRAG

Paratroopers Away!
PROCEDURE:
1. B
 ring the handles of the grocery bag together and
secure with a clothespin.
2. F
 irst, the students drop the parachute from a chair-standing height.
With the grocery bag first crumpled up, observe the decent of the
clothespin. Note: make sure the clothespin drops first.
3. Next, students open up the parachute fully and drop it from the
same height. Observe the descent of the clothespin.
4. T
 he students should experiment with the two different ways of
dropping the clothespin.
5. T
 he students will record their observations on the
Paratrooper Data Sheet, Blackline 1.

DRAG (2)

DRAG

Paratroopers Away!
DISCUSSION:
1. How does a parachute create drag for falling object?
2. What were the differences they observed between the two drops?
3. How does drag affect the flight of an airplane?
4. Would increased weight require a larger parachute? Why?

EXTENSIONS:
1. Have the students try different sized parachutes.
2. Have the students add different weights.
3. Drop the parachutes from different height.

C U L M I N AT I N G A C T I V I T Y:

Paratrooper Target Drop
Students can compete by creating parachute that land accurately on a bullseye target.

DRAG (3)

DRAG

Paratroopers Away!
PA R AT R O O P E R D ATA S H E E T
Paratroopers:_________________________________________________________________________________________

Diagram and label the two parachute drops.

CLOSED
CHUTE

OPEN
CHUTE

How does a parachute create drag for a falling object? Write your observations.
___________________________________________________________________________________________________
___________________________________________________________________________________________________
___________________________________________________________________________________________________
___________________________________________________________________________________________________

DRAG (4)

DRAG

Drag Racers
OBJECTIVE:

Investigate the force of drag on a moving object.

PROBLEM:

How does a drag-chute affect the speed of student runners?

M AT E R I A L S :

garbage bags (large, heavyduty bags work best),
tape, stopwatch, and copy of Blackline 1 for each group

B A C KG R O U N D I N F O R M AT I O N :
This activity lets students to feel the force of drag.
Airplanes are designed to be sleek so that drag is reduced,
allowing easier movement through the air.

MANAGEMENT:
1. 45-60 minutes

2. Students should work in groups of four taking turns running and timing.
3. C
 onstruct the drag-chutes in the classroom.
Running will take place outside on a marked 20-30 meter “runway”.
4. Garbage bag drag-chutes should be at least one square meter.
(This might require taping bags together. If so, make sure seams are solid—no holes!)

WORD BANK:

drag, drag-chute, meter, runway, sleek, aerodynamic, speed, resistance, pull

DRAG (5)

DRAG

Drag Racers
PROCEDURE:
1. E
 ach group will make their garbage bag drag-chute. To do this, cut
along one side and the bottom of the bag. This will make one flat
sheet. Make sure it is at least one square meter. If it is not, tape
another bag to it.
2. T
 wo students run from the starting line, side by side, holding the
drag-chute that is rolled up between them. The timers say “Go,” the
students run to the finish, and the timers stop the watch. Record
the time on the record log, Blackline 1.

3. T
 he same two students now repeat the run with the drag-chute
unfurled. The timers instruct the students to “Go”, then stop the
watches at the finish. Record time on the Record Log.

4. T
 he timers should now switch places with the runner.
Repeat the procedure.
5. The group then completes the Record Log, Blackline 1.

DRAG (6)

DRAG

Drag Racers
DISCUSSION:

1. Explain what it was like running with the drag-chute closed compared to when it was open.
2. What force caused you to slow down?
3. Do you think a larger drag-chute would cause you to run even slower? Why?
4. How are airplanes designed to keep the force of drag in mind?

EXTENSION:

1. Complete more trials by running longer distances, using smaller or larger drag-chutes,
or using different drag-chute materials
2. Two students with a drag-chute can race two students without drag-chutes.

C U L M I N AT I N G A C T I V I T Y:

Allow the students to design original drag-chutes, naming their teams.
Then conduct a class drag race derby!

DRAG (7)

DRAG

Drag Racers
RECORD LOG
Racers:
___________________________________________________________________________________________________
___________________________________________________________________________________________________

TIME WITHOUT
DRAG-CHUTE

TIME WITH
DRAG-CHUTE

RACERS
1 & 2
RACERS
3&4
How did the drag-chute affect the speed of your racer?
__________________________________________________________________________________________

Why do you think the drag-chute affected your race?
___________________________________________________________________________________________________
___________________________________________________________________________________________________

Find the difference in speed between your race without the drag-chute and with the drag-chute:
Racers 1 and 2
___________________________________________________________________________________________________
Racers 3 and 4
___________________________________________________________________________________________________
DRAG (8)

DRAG

W hat a Drag!
OBJECTIVE:

Investigate the principle of drag.

PROBLEM:

Does drag affect the flight of an airplane?

M AT E R I A L S :

Balloons (sausage-shaped works best), straws, scotch tape, paper plates (8-1/2” diameter)

B A C KG R O U N D I N F O R M AT I O N :

This activity is similar to the Balloon Jet activity but emphasizes how drag slows down the jet.

MANAGEMENT:
1. 45-60 minutes

2. This activity works best with small cooperative groups of 3-4 students.
3. Cut pieces of fishing line to the length of the room available.
4. Create one Balloon Jet per group.
5. Each group should have a designated “balloon blower” so that
the balloon is always blown up by the same student.

WORD BANK:

thrust, drag, average (mean), launch

DRAG (9)

DRAG

W hat a Drag!
PROCEDURE:
1. T
 hread the fishing line through the straw and attach the ends of the
fishing line securely to a wall or other object.
The line should be taut.
2. Instruct the students to blow up their balloons to the desired size,
measure the length, and record it on their Group Data Sheet.
Pinch off the end of the balloon so that no air is released.
3. Tape the balloon to the straw.
4. T
 he students will release the balloon from the
designated starting point.
5. O
 bserve and measure the distance the balloon travels and
record it on the Group Data Sheet.
6. R
 epeat the procedure two more times keeping the balloon the same
size. (Balloons may be a different size for each group)
7. R
 epeat procedures 2-6, adding a paper plate to the front of the jet.
(Be sure plate does not get caught on line)
8. A
 fter all groups have completed the activity and Group Data Sheet,
compare the results.
9. Each student will then complete his or her own Class Graph.

D R AG ( 10 )

DRAG

W hat a Drag!
DISCUSSION:
1. Which jet went a shorter distance? Why?
2. Why is it important for an aircraft to have less drag?
3. How are aircrafts designed to overcome drag?
4. Would weight affect the flight of your jet in the same way?

EXTENSIONS:
1. Use different sized plates for drag.
2. Use different shapes for drag.
3. Use different amounts of weight for drag.

C U L M I N AT I N G A C T I V I T Y:

Have students share information about their jets, explaining the drags used and their observations.

D R AG ( 11 )

DRAG

W hat a Drag!
RECORD LOG
Pilots:
___________________________________________________________________________________________________

PREDICTION:
We think our Balloon Jet without drag will travel _____cm.
We think our Balloon Jet with drag will travel _____cm.
The name of our Balloon Jet is _________________________________________________________________________
Diagram and label your Balloon Jet.

D R AG ( 12 )

DRAG

W hat a Drag!
RECORD LOG
D I S TA N C E T R AV E L E D
BALLOON
LENGTH

TRIAL 1
NO
DRAG

DRAG

TRIAL 2
NO
DRAG

DRAG

TRIAL 3
NO
DRAG

AV E R A G E
D I S TA N C E

DRAG

CONCLUSION:
Explain how drag affects the flight of an airplane.
___________________________________________________________________________________________________
___________________________________________________________________________________________________

D R AG ( 13 )

DRAG

W hat a Drag!
CLASS GRAPH
Captain:

D I S TA N C E

___________________________________________________________________________________________________

NO
DRAG

DRAG

GROUP
_______

NO
DRAG

DRAG

GROUP
_______

NO
DRAG

DRAG

GROUP
_______

NO
DRAG

DRAG

GROUP
_______

D R AG ( 14 )

NO
DRAG

DRAG

GROUP
_______

NO
DRAG

DRAG

GROUP
_______

THE FOUR FORCES
OF FLIGHT–LIFT
An aircraft in straight and level flight
is acted upon by four forces:
lift, gravity, thrust, and drag.
The opposing forces balance each
other; lift equals gravity and thrust
equals drag.
Any inequality between thrust and
drag, while maintaining straight and
level flight, will result in acceleration
and deceleration until the two forces
become balanced.

LIFT
THRUST

DRAG

Drag: The air resistance that tends
to slow the forward movement of
an airplane.
Gravity: The force that pulls all
objects towards the earth.

G R AV I T Y

Lift: The upward force that is
created by the movement of air
above and below a wing.
Air flows faster above the wing
and slower below the wing, creating a difference in pressure that
tends to keep an airplane flying.
Thrust: The force that moves
a plane forward through the air.
Thrust is created by a propeller
or a jet engine.

LIFT

Uplifting Adventure
OBJECTIVE:

Instigate the principle of lift.

PROBLEM:

How does the design of the airplane affect the lift?

M AT E R I A L S :

several 8-1/2 x 11" sheets of papers for each student, a stopwatch,
and one copy each of two “Pilot Log Flight Data Sheet” Blacklines for each pair.

B A C KG R O U N D I N F O R M AT I O N :

Lift is created by the shape of the wing, which makes the air pressure
above the plane’s wing less than the pressure below.
This causes the plane to lift forward.
When the lift is greater than gravity, the plane goes up.

MANAGEMENT:
1. 45-60 minutes

2. Students work in pairs. While one student pilots plane, the other times the flight.
3. This activity works best outdoors or in a large indoor area.

WORD BANK:

lift, descent, ascent, landing, aloft, design, fuselage, wing, nose, elevators, rudder

LIFT (1)

LIFT

Uplifting Adventure
PROCEDURE:
1. Each pair constructs the two different designs of airplanes.
(See Blacklines 3 and 4)
2. One pilot will fly his or her design at the timer’s signal.
3. The timer starts at release and stops at landing.
4. Each trial is recorded on the Pilot’s Logs, Blacklines 1a and 1b.
5. This procedure is completed five times for each plane.
6. Complete the Flight Data Sheet, Blacklines 1a and 1b.
7. S
 hare and discuss the results.
Calculate the class average for each design.
8. Have students create a graph on Blackline 2 using this class data.

LIFT (2)

LIFT

Uplifting Adventure
DISCUSSION:
1. How does the design of the airplane affect the lift?
2. What features of the plane kept it aloft the longest?
3. What features of the plane kept the plane from staying aloft?
4. How does this activity show how a plane stays aloft?

EXTENSIONS:
1. Students can add elevators to their planes and observe changes in flight.
2. Students can add rudders by folding the base of the fuselage.

Fold to the
left or right

C U L M I N AT I N G A C T I V I T Y:
Challenge students to design an airplane that will remain aloft the longest.

LIFT (3)

LIFT

Uplifting Adventure
P I L O T L O G F L I G H T D ATA S H E E T
Captains:
___________________________________________________________________________________________________

PREDICTION:
We think plane number ________ will stay aloft the longest.
Here are our reasons:
___________________________________________________________________________________________________
___________________________________________________________________________________________________

AIRPLANE #1
FLIGHT #

TIME ALOFT

1
2
3
4
5

AV E R A G E T I M E A L O F T:

________________________________________________

LIFT (4)

LIFT

Uplifting Adventure
P I L O T L O G F L I G H T D ATA S H E E T
Captains:
___________________________________________________________________________________________________

AIRPLANE #2
FLIGHT #

TIME ALOFT

1
2
3
4
5

AV E R A G E T I M E A L O F T:

________________________________________________

1. Which plane had the highest average time aloft?
___________________________________________________________________________________________________
2. What features of the plane lead to longer time aloft?
___________________________________________________________________________________________________
___________________________________________________________________________________________________
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LIFT

Uplifting Adventure
CLASS GRAPH
Captains:
___________________________________________________________________________________________________
Title:

AV E R A G E T I M E A L O F T ( I N S E C O N D S )

___________________________________________________________________________________________________

AIRPLANE #1

AIRPLANE #2
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LIFT

Uplifting Adventure
PA P E R A I R P L A N E M O D E L # 1
1. T
 ake an 8-1/2 x 11" sheet of paper,
fold it in half lengthwise and open it flat again.

1.

2. Fold the top two corners to the centerline.

2. 

3. In the same manner, fold the corners again to the centerline.
4. F
 old back the side along the original fold line,
plain sides together. Fold down the sides half way down the wing.

4. 

5. 

5. Hold the plane underneath and launch with forward thrust.
LIFT (7)

3.

LIFT

Uplifting Adventure
PA P E R A I R P L A N E M O D E L # 2
1. F
 old an 8-1/2 x 11” piece of paper lengthwise
and open it.
2. Fold the bottom edge to the middle crease.
Fold it again making four thicknesses.

1. 

3. Crease the folded part at its mid-point,
causing a slight angle in the wing.
4. H
 old at the back of the wing and launch with
a gentle forward thrust.

Middle crease
2. 

3.

4.
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LIFT

Fearless Flyers
OBJECTIVE:

Investigate the principle of lift.

PROBLEM:

How does the design of an airplane affect its ability to perform stunts?

M AT E R I A L S :

several sheets of 8-1/2 x 11” paper, scotch tape, design pattern Blackline 1 for each student

B A C KG R O U N D I N F O R M AT I O N :

This activity uses Bernoulli’s principle of lift.
The shape of a wing (airfoil) causes air to move faster over the top of the wing.
The faster the air moves, the less the air presses down on the wing. This creates lift.

MANAGEMENT:
1. 60 minutes

2. Divide class into small groups (3-4 students).
3. This activity requires a large open space.

WORD BANK:

lift, thrust, gravity, drag, climb, bank, loop, boomerang, design, stunt, aerobatics, dive

LIFT (9)

LIFT

Fearless Flyers
PROCEDURE:
1. Hand out the Fearless Flyers Data Sheet to each group.
2. H
 ave the teams work together to design planes that will
successfully perform the specified stunts on the Data Sheet, Blackline 1.
3. Individually, students draw diagrams of an airplane that completed a stunt
and answer the questions on the design sheet (Blackline 2).
Students do not have to write about their own plane.

DISCUSSION QUESTIONS:
1. How does the design of an airplane affect its ability to perform stunts?
2. Was there more than one design that could complete the same stunt?
3. Which design was affected most by gravity? Drag?
4. Did the amount of thrust affect the way your airplanes flew?
5. What happens when drag becomes greater than the lift?

EXTENSIONS:
1. Add weight (paperclip) to different points on the fuselage. Observe and discuss the results.
2. Vary the size and weight of the paper.

C U L M I N AT I N G A C T I V I T Y:

Each group performs their stunts for the rest of the class.
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LIFT

Fearless Flyers
D ATA S H E E T
Stunt Pilots:
___________________________________________________________________________________________________
___________________________________________________________________________________________________

Can your team design planes that will perform the following stunts?

A F F I R M AT I V E
FLY STRAIGHT
DIVE
BANK LEFT
BANK RIGHT
CLIMB
BOOMERANG
LOOP
DOUBLE LOOP
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N E G AT I V E

LIFT

Fearless Flyers
DESIGN SHEET
Stunt Design Engineer: ________________________________________________________________________
Stunt Performed:_______________________________________________________________________________
How did your team design the airplane to perform this stunt?
___________________________________________________________________________________________________
___________________________________________________________________________________________________
Why do you think this design cause the airplane to perform he stunt?
___________________________________________________________________________________________________
___________________________________________________________________________________________________

Draw and label a diagram of the stunt plane performing its stunt.

Plane name:
___________________________________________________________________________________________________
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LIFT

Loop Ad-venn-tures
OBJECTIVE:

Compare two designs of loop airplanes, observing the four forces of flight.

PROBLEM:

How are loop-planes and tube-planes similar and different? (design, flight patterns, etc.)

M AT E R I A L S :

one straw, design patterns, Blacklines 1 and 2, scotch tape, 8-1/2 x 8-1/2” paper for each student

B A C KG R O U N D I N F O R M AT I O N :

The loops cause enough lift to keep the plane in the air.
As it descends, the top part of the loop catches the air and helps the plane stay aloft.

MANAGEMENT:
1. 45-60 minutes

2. Work individually or in pairs.
3. A large open space is required for this activity.
4. Instruct students to launch the planes away from others.

WORD BANK:

lift, thrust, gravity, drag, loop, tube, Venn Diagram, compare, similar, different, flight
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LIFT

Loop Ad-venn-tures
PROCEDURE:
1. Give each pair of students the materials and have them construct the loop and tube planes.
2. Experiment with the two planes. Have students observe the similarities
and differences in both flight and design.
3. Working in pairs, students will complete the Venn Diagram and record their observations.

DISCUSSION QUESTIONS:
1. How are the two planes similar? How are they different?
2. How do lift, thrust, drag, and gravity affect these two planes?
3. H
 ave you ever seen an airplane that is similar
in design to the loop and tube planes?

EXTENSIONS:
1. A
 dd a third design for an
airplane and a third ring
to the Venn Diagram to
write comparisons.
2. W
 hat happens if you use
different sized tubes
instead of a straw,
as the loop plane’s
fuselage?
3. U
 se different sized sheets
of paper to make the tube plane.

C U L M I N AT I N G
AC T I V I T Y:
Challenge the students to design a plane
that uses multiple loops to create lift.
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LIFT

Loop Ad-venn-tures
LOOP PLANE
1. Cover both ends of the straw with pieces of tape.
2. Cut out the two loop patterns below.
3. Loops the strips paper and secure with tape.
4. Tape the small loop to one end of the straw and the large loop to the other end.
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LIFT

Loop Ad-venn-tures
TUBE PLANE
M AT E R I A L S :
8-1/2 x 8-1/2" (square) paper and scotch tape
1. Fold the paper diagonally to find the center point.
2. Open the paper and fold one corner to the center point.

1.

3. Continue folding to the center (1-centimeter folds).
4. Fold once more past the centerline.
5. With the fold up, run the paper over the edge of the table several
times to establish a curve. Then tape the overlapped ends.
6. Pinch at the folded end and gently toss.
2.
5.

3.

4.
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LIFT

Loop Ad-venn-tures
Pilots:
___________________________________________________________________________________________________

LOOP PLANE

TUBE PLANE
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Smart Parts
OBJECTIVE:

Familiarize students with the parts of general aviation aircraft.

M AT E R I A L S :

Clay (see recipe), toothpicks, file folder labels, assorted materials for each student

WORD BANK:

ailerons, engineer, rudder, elevator, wing, cockpit, propeller, flaps, fuselage,
stabilizer (horizontal and vertical), landing gear

MANAGEMENT:

1. H
 ave students bring in assorted materials for their plane designs
(toothpicks, small sticks, Popsicle sticks, beads, spools, tin foil…).
2. Refer to the Parts of a Plane illustration, posters, and definition page to help design the models.

PROCEDURE:

1. Set up the materials and mix up the day.
2. A
 llow the students to construct their own models.
They must include the ten basic parts of an aircraft from the student definition page.
3. Have the students use the toothpicks and file folder labels to label the ten parts.
4. Have the students share and discuss their models.

DISCUSSION:

As a class, discuss the main parts of a plane and the function of each part.

EXTENSIONS:

1. Have the students draw a diagram of their model and label the parts.
2. Take a field trip to a local airport. Point out the ten main parts of the airplane on an actual aircraft.
3. Aside from the ten basic parts, encourage the students to include additional parts on their model.
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Smart Parts
C R A F T C L AY R E C I P E
M AT E R I A L S :
4 cups flour
1 cup salt
1-1/2 cups warm water
Bowl
Spoon
1. Combine the flour and salt in bowl
2. Pour in the water.
3. Mix the dough with your hands.
4. If the mixture is too wet, add flour.
5. If the clay is too crumbly, add water.
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Smart Parts
AILERONS:

FUSELAGE:

Moveable outside edges of
the wing that turn the plane

Body of the plane,
for passengers, cargo

E L E VAT O R :

COCKPIT:

Moves to make the plane
pitch up or down

Where the controls are
and the pilots sits

RUDDER:

Moves left or right and
helps keep the plane steady

S TA B I L I Z E R S :
Balance the plane

LANDING
GEAR:
PROPELLER:

Turning blade that pulls the
plane through the air

FLAPS:

The wheels

WINGS:

Give lift and
support the weight
of the plane
S M A R T PA R T S ( 3 )

They can only move down.
They act as brakes
when landing and
create lift on takoff

Curriculum
CURRICULUM CONNECTIONS
1. Create an Aviation dictionary using new terms.
2. Research famous pilots, inventors, and important contributors to aviation.
3. Have students share current events relating to aviation and aircraft manufacturers.
4. H
 ave students choose and follow an aviation company in the stock market.
Allot a certain amount of money to invest.
5. Create a mobile, collage, or mural of aviation.
6. Design a three-dimensional airport (flight-based operations)
7. Create an aviation timeline with you class.
8. Compare an airplane with a fish and a bird. (Venn Diagram)
9. Make a comparison chart that shows how gravity helps us and how it limits us.

G R AV I T Y
HOW IT HELPS US

HOW IT LIMITS US

10. Draw pictures to show what the Earth would be like without gravity.

CURRICULUM (1)

Curriculum
WRITING PROMPTS
In 1927 Charles Lindbergh was the first pilot to fly from New York to Paris
across the Atlantic Ocean without stopping. You have been chosen to co-pilot
Charles Lindbergh’s first flight. Describe this 33-1/2 hour adventure.
Think of a career you would like to have when you grow up.
Explain how you will use aviation in that career.
In 1937 Amelia Earhart, with her navigator Fred Noonan,
disappeared trying to fly around the world.
No one has ever found a trace of Earhart, Noonan, or their plane.
Tell the story of what you think happened on this flight.
In General Chuck Yeager was the first to fly faster than the speed of sound.
He piloted a Bell XS-1 aircraft at 670 miles per hour to break the sound barrier.
The country admired his bravery. Describe a time when you were brave.
A hurricane has hit a few states away, and your company has been asked
to use its business jet to fly emergency response personnel to the site.
As the pilot, describe your adventure.
You are riding your bike to school. All of a sudden, all gravity is gone!
Describe what happens next!

CURRICULUM (2)

Aviation Dictionary
A E R O B AT I C S

spectacular stunts, such as rolls and loops, performed in general aviation aircraft
specially designed to withstand the stresses of such maneuvers.

AERODYNAMICS

forces—such as resistance, pressure and velocity—
that affect the movement of air around moving objects, such as aircraft

AERONAUTICAL CHARTS

maps of the airspace designed to help pilots navigate.

AILERONS

movable aircraft control surfaces located near the end of the wing
which are used to make an aircraft bank or roll.

AIRCRAFT

any man-made object the flies, including airplanes, blimps and helicopters.

AIRFOIL

any surface designed to provide lift from the air through which it moves,
including wings, control surfaces and propeller blades.

AIRFRAME

the structure of the aircraft, not including the powerplant or engine.

AIRLINE

a company that is in the business of providing scheduled transportation.

AIRPORT

a field from which aircraft land and take off.

A I R S PA C E

the part of the atmosphere above a particular land area.

AIRSPEED

the speed of an aircraft relative to the air.

A I R TA X I

a company that provides on-demand (instead of scheduled) commercial air transportation.

A I R T R A F F I C C O N T R O L ( AT C )

the system of ground-based facilities that coordinates the movement of aircraft
by tracking their progress using radar and communicating with pilots via radio.
AV I AT I O N T E R M S ( 1 )

Aviation Dictionary
AIR TRAFFIC CONTROLLER

a person who communicates with a pilot, usually by radio,
directing the movement of aircraft, especially close to an airport.

A I R WAY S

highways in the sky.

ALTIMETER

a device that measures changes in air pressure to calculate how high an aircraft is flying.

ALTITUDE

the height that an aircraft is flying above the ground,
usually expressed in the number of feet above sea level.

ANTI-ICING

a substance applied to the exterior of an aircraft before flight to prevent the formation of ice,
which can impair the ability of an aircraft to fly. Also, a system that is used on board
an aircraft to prevent the formation of ice on the wings, propellers, engine inlets and control surfaces.

APPROACH

the phase of flight in which an aircraft has started its descent toward its destination airport.

AT T I T U D E

the position of an aircraft in relation to the earth’s horizon.

AUTOPILOT

short for “automatic pilot,” this is a control system that keeps an aircraft
on a set course or speed so that the pilot does not have to steer or add power to the aircraft.
Autopilots are most often used during the level, cruising portion of a flight.

AV I AT O R

a person trained and qualified to fly and aircraft; a pilot.

AV I O N I C S

short for “aviation electronics,” any electronic system used on an aircraft,
primarily for navigation and communication.

BANK

to tilt an aircraft laterally and inwardly during forward flight.

BUSINESS AIRCRAFT

a general aviation aircraft used to support a business.
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Aviation Dictionary
B U S I N E S S AV I AT I O N

the use of general aviation aircraft to support a business. These activities can range from individuals
who fly rented, single-engine, piston-powered airplanes to companies that have flight departments
that operate fleets of jet airplanes and helicopters.

BUSINESS JET

a jet-powered general aviation aircraft that is used to support a company’s business.

C A P TA I N

the pilot in command or aviator in charge of the flight
who usually sits in the left seat of the cockpit.

CEILING

the highest altitude from which the ground is still visible in a particular weather condition.

CHECKLIST

a written list of procedures used by pilots to ensure that all the items that need to be accomplished
during a flight are actually performed.

CLEARANCE

permission granted by an air traffic controller that allows a pilot to taxi, land or takeoff an aircraft.

C E RT I F I C AT I O N

official approval granted by a government agency qualifying a pilot or aircraft to fly.

COCKPIT

the forward compartment of an aircraft where the pilots sit.

COCKPIT VOICE RECORDER

an audio system that records all the sounds made in the cockpit.
Enclosed in a crash-proof container this “black box” is used by accident investigators
to help determine why an aircraft crashed.

C O L L I S I O N AV O I D A N C E S Y S T E M

a device that can detect when one aircraft might be flying too close to another
and tells a pilot which direction to turn in order to avoid a collision.

C O M PA S S

a magnetic device that helps determine the direction of an aircraft is flying.

CO N T RO L S U R FAC E S

moveable parts of the aircraft’s wing and tail (or empennage)
that are used to make an aircraft climb, descend, or turn.
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Aviation Dictionary
CONTROL TOWER

The building where air traffic controllers direct the movement of aircraft on and around an airport.

COPILOT

a second pilot, who usually sits in the right seat of the cockpit assisting the captain
(or pilot in command), who usually sits in the left seat of the cockpit.

C O R P O R AT E A I R C R A F T

a general aviation aircraft used to support a corporation’s business activities.

C O R P O R AT E AV I AT I O N

often used interchangeably with the term “business aviation,” this refers to the use of general aviation
aircraft to support corporate business. Most corporations have flight departments that operate just
one airplane, but some large corporations fly and maintain fleets of airplanes and helicopters.

COWLING

a removable cover or housing placed around a section of the aircraft, usually an engine.

CROSSWIND

any wind that blows across the intended course of an aircraft, causing it to drift off course.

CRUISING SPEED

a steady, moderate speed considered optimum for long-range flight.

DEICING

a system or substance that removes ice that has formed on an airborne aircraft.

DOWNWIND

moving in the same direction as the wind is blowing.

DRAG

the air resistance encountered as an aircraft tries to move forward.

E L E VAT O R

the control surface located on the horizontal tail of an aircraft that, when move by the pilot, makes the
airplane climb or descend.

EMPENNAGE

the rear portion or tail of the aircraft.

EMPTY WEIGHT

the weight of the aircraft alone, not including fuel, passengers or baggage.

ENROUTE

on or along the way.
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F E D E R A L AV I AT I O N A D M I N I S T R AT I O N ( FA A )
The U.S. government agency that established and enforces rules for aviation.

F I X E D B A S E O P E R AT O R ( F B O )

an airport-based fueling and service center for aircraft, similar to a gas station for cars.

FLAPS

devices located on the trailing or rearward portion of the wing that can be
extended to increase lift and drag, especially during takeoff or landing.

F L I G H T AT T E N D A N T

a person whose job is to help insure the safety and comfort of aircraft passengers
by providing meal, beverages and instructions on what to do in case of emergency.

F L I G H T D ATA R E C O R D E R

a system that records the airspeed, altitude, heading and other operating characteristics
of an aircraft in flight. Enclosed in a crash-proof container, this “black box” is used
by accident investigators to help determine why an aircraft crashed.

F L I G H T D E PA R T M E N T

the organizing within a company that is responsible for flying and maintaining aircraft.
People who work in a flight department can include pilots, maintenance technicians,
schedulers/dispatchers and flight attendants.

FLIGHT MANUAL

a guide issued by an aircraft manufacturer that contains official information regarding
the speed, operating limits and other essential guidelines for safely operating an aircraft.

FLIGHT PLAN

a formal document that describes the intended course of a planned flight.

F L I G H T S E R V I C E S TAT I O N ( F S S )

an official aviation information center that pilots use to obtain up-to-date information
on weather and airport conditions before beginning the flight.

FUSELAGE

the body of an airplane to which the wing, tail and landing gear are attached.

G E N E R A L AV I AT I O N

all flying activities other than commercial (airline) and military aviation.
General aviation aircraft, which includes everything from two-seat training airplanes
to intercontinental business jets, can fly to about 10 times the number of airports that airlines can.
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Aviation Dictionary
GLIDE SLOPE

the part of an instrument landing system that provides a radio beam
so that the pilot can follow a standard descent path to land at an airport.

GROSS WEIGHT

the maximum weight than an aircraft is designed to carry when taking off.

HANGAR

an airport building specially designed to house an aircraft.

HEADING

the course or direction in which an aircraft is moving,
generally expressed in degrees of a circle (from zero to 360).

HEADWIND

a wind blowing directly against the course of an aircraft.

HELICOPTER

a type of aircraft that uses a rotor or propeller mounted on top of the fuselage
to take off and land vertically, which allows it to operate without using a runway or airport.

H E L I PA D O R H E L I P O R T

a small structure or paves area that is used by helicopters to take off and land vertically.

H O L D I N G PAT T E R N

to fly in a circle until an air traffic controller clears a pilot to proceed towards his destination.

INSTRUMENT FLIGHT RULES (IFR)

the regulations for flying an aircraft when clouds, fog or other weather conditions
make it difficult or impossible to fly sight alone.

INSTRUMENT L ANDING SYSTEM (ILS)

electronic navigation equipment that uses a radio beam to guide pilots
of descending aircraft along a standard path so they can land on a runway.

I N S T R U M E N T PA N E L

the section of the cockpit located in front of the pilot that houses all the instruments,
gauges and indicators that tell the pilot important information, such as airspeed,
altitude and heading. The instrument panel is similar to an automobile dashboard.

JET

a type of aircraft powerplant that uses a turbine,
which increases the flow of air through an engine, for power.
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Aviation Dictionary
KNOT

a unit of aviation speed that equals one nautical mile per hour,
which is equivalent to 1.151 miles per hour.

LANDING GEAR

a system of wheel, floats or skies that are used to support an aircraft when it is on the ground
or in the water. Landing gears either are “fixed” (permanently extended) or “retractable” (which
means they are pulled back inside the fuselage or wings of the aircraft once it becomes airborne).

LIFT

the aerodynamic force that tends to keep an aircraft in the air.

LOGBOOK

a book that contains a record of flights made by a pilot or maintenance procedures
performed on an aircraft during its lifetime.

MAINTENANCE TECHNICIAN

a person who is trained and certified to maintain or repair an aircraft.

MULTIENGINE

an aircraft that has more than one engine.

NACELLE

the streamlined housing that encloses the engine.

“ N ” N U M B E R O R TA I L N U M B E R

the license plate of an aircraft that contains a series of number and/or letters
that are painted on the fuselage near the tail of an aircraft.
All aircraft registered in the United States have registration numbers that begin with the letter “N”.

N AT I O N A L T R A N S P O RTAT I O N S A F E T Y B O A R D ( N T S B )
The agency of the U.S. government that is responsible for investigating aircraft accidents.

NAUTICAL MILE

the standard unit of distance used in aviation. It equals 6,080 feet or 1.151 miles.

N AVA I D S

a shortened form of the words “navigational aids”.
It refers to any system or device used to help guide a pilot while flying an aircraft.

N AV C O M

a shortened for of the works “navigation-communication.” It refers to any piece
of aircraft equipment used by the pilot for navigation or communication purposes.
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Aviation Dictionary
NOSE

the front portion of the aircraft.

N O T I C E T O A I R M E N ( N O TA M )

special announcements used to alert pilots of unusual conditions around an airport.

OXYGEN MASK

a small face mask that is connected to a canister of oxygen. This system is used by each person on
board an aircraft in case there is a malfunction in the aircraft’s pressurization system, which normally
supplies air to breath at high altitudes.

PAY L O A D

the total weight of passengers and cargo that an aircraft carries or can carry.

PILOT

a person trained and certified to fly an aircraft; an aviator.

PILOT IN COMMAND

the captain or aviator in charge of the flight, who usually sits in the left seat of the cockpit.

P I T C H , R O L L A N D YAW

terms used to describe the three-dimensional movement of an aircraft. Pitch is the rotation of an
airplane around its lateral axis. Roll is the motion of an aircraft around its longitudinal axis. Yaw is the
movement of an airplane around its vertical axis.

POWERPLANT

an engine used to power an aircraft. There are four basic types of powerplants:
A piston engine, which is similar to the engine used in a car, turns a propeller,
which propels an aircraft by pulling the air over the wings.
A jet engine uses a turbine to accelerate the flow of air without using a propeller.
A turboprop uses a jet engine combine with a propeller.
A turboshaft engine uses a jet engine and a rotor (or horizontally mounted propeller)
to lift a helicopter and allow it to take off and land vertically.

PREFLIGHT

the testing procedure a pilot uses before flying to ensure that an aircraft’s equipment and systems are
working properly.

PROPELLER

a rotating airfoil with two, three or four blades that is used to move an airplane forward.

P R E S S U R I Z AT I O N

a system designed to maintain normal air pressure in an aircraft at higher altitudes,
where the air is too thin to allow proper breathing.
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RADAR

a shortened form of the words “radio detection and ranging.”
Radar is a system that uses electronic pulses to measure how far away an object is.
The distance is measured by timing how long it takes for the pulses to be transmitted
from an airplane or ground facility and reflect or bounce off an object and return to their source.
Airborne radar is used by pilots to detect thunderstorms and other severe weather, while groundbased radar is used by air traffic controllers to track the direction and speed of aircraft.

RAMP

the paves area, usually located next to a hangar, where aircraft can be loaded, unloaded or parked.

RANGE

the maximum distance an aircraft can fly without being refueled.

RIVET

a small metal pin that is used to attach the various sheet metal parts of an aircraft.

ROTORCRAFT

an aircraft that uses rotors; a helicopter.

RUDDER

the movable vertical portion of the tail (or empennage) that is used to control
the yawing movement of an aircraft.

RUN-UP

the process of increasing the power of an aircraft engine before takeoff
to check and see that the powerplant and propeller are operating properly.

R U N WAY

a strip of level, usually paved ground on which aircraft take off and land.

S C H E D U L E R / D I S PAT C H E R

a member of the flight department who is responsible for making all the non-mechanical arrangements—such as obtaining permits—to prepare an aircraft for a flight. They also make and maintain
lists of the times that an aircraft is supposed to depart, arrive and be serviced.

S I M U L AT O R

a mechanical device that resembles a cockpit and is used by pilots
to learn and practice flight maneuvers while on the ground.

SKIN

the outer covering of an aircraft, usually made of sheet metal,
but also can be fabric or wood, especially on older planes.
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SPIN

a maneuver in which the aircraft, after experiencing an aerodynamic stall,
descends with its nose pointing toward the ground while turning rapidly around its vertical axis.

S TA B I L I Z E R

a fixed (non-movable) horizontal or vertical part of the tail that keeps the aircraft stable as it flies.

S TA L L

an aerodynamic condition in which the smooth flow of air over a wing or other airfoil is disrupted,
thus decreasing the amount of lift produced and causing the aircraft to cease flying.

STICK

the control and steering wheel of an airplane, sometimes call the “yoke.”

TA I L

the rear most part of an aircraft fuselage.

TA I LW I N D

a wind that is blowing from behind an aircraft, helping it fly faster.

TA K E O F F

the point in a flight when the aircraft leaves the ground or runway and becomes airborne.

TA X I

to move an aircraft slowly on the ground or on the surface of the water before takeoff or after landing.

TA X I WAY

a paved strip on the airport that leads from the ramp to the runway.

THROTTLE

the cockpit lever that increases engine power, allowing an aircraft
to takeoff or accelerate if it is already airborne.

THRUST

the forward force developed in a jet engine as a reaction to the
high-velocity rearward ejection of exhaust gases.

TOUCHDOWN

the moment when the wheels of a landing aircraft touch the surface of a runway.

T R A F F I C PAT T E R N

a low-altitude course, usually an oval, around an airport that
airplanes must follow in order to ensure the safe flow of aircraft to the runway.
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TRANSPONDER

a transmitter-receiver that sends a unique, coded signal to ground radars,
thus allowing air traffic controllers to identify and track individual aircraft.

TRIM

a device that allows the pilot to adjust the attitude of the aircraft
without having to constantly move the elevators.

TURBULENCE

a disturbance or uneven flow of air that causes an aircraft to bounce in flight.

UPWIND

flying an aircraft in the opposite direction the wind is blowing.

VECTOR

a heading given to a pilot by an air traffic controller via a radio communication.

VISIBILITY

the distance that one can see clearly in the air.

VISUAL FLIGHT RULES

the regulations for flying an aircraft in clear weather by sight alone.

WAY P O I N T

a reference point in the airspace used for navigational purposes.

W E AT H E R B R I E F I N G

the official forecast information that a pilot gets from a flight service station
before departing on a flight.

WEIGHT AND BALANCE

the mathematical calculations done to determine if the cargo
and/or passengers aboard an aircraft are loaded properly.

WING

the large airfoils that extend out from either side of the middle
on an airplane’s fuselage to provide the lift needed to fly.

YOKE

the control and steering wheel of an airplane, sometimes called the “stick.”
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AV I AT I O N A L P H A B E T
In aviation, letter pronunciation can be so easily misunderstood (such as hearing an “S” for an “F”
or a “B” for a “D”), especially when speaking over a radio. So the letters in aviation are spoken using the
International Phonetic Alphabet (“Aviation Alphabet”), developed by the International Civil Aviation
Organization to allow aviation personnel around the world to communicate clearly. This alphabet
substitutes an entire word to represent one letter. The first letter of the word is the letter of the alphabet
it represents. It would be difficult to confuse “Sierra” (the letter “S”) for the letter “F” (said as “Foxtrot”).

A
B
C
D
E
F
G
H
I
J
K
L
M

Alpha
Bravo
Charlie
Delta
Echo
Foxtrot
Golf
Hotel
India
Juliet
Kilo
Lima
Mike

N
O
P
Q
R
S
T
U
V
W
X
Y
Z

November
Oscar
Papa
Quebec
Romeo
Sierra
Tango
Uniform
Victor
Whiskey
X-Ray
Yankee
Zulu

Can you spell your name using the “secret code” Aviation Alphabet?
___________________________________________________________________________________________________
___________________________________________________________________________________________________
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Playdough Teamwork
OBJECTIVE:

Understanding collaborative team effort with full communication

M AT E R I A L S :

Play dough in several colors, folded papers that have a body
part/accessory written on them, basket or box to place the folded pieces of paper, plastic table cloths

ACTIONS:
Need to determine how many different colors of play dough will
be needed
Need to make sure the number of body and accessories match
the number of team members in each exercise (i.e. eye 2x, ear 2x, nose, mouth, head, torso, arm 2x,
hand 2x, leg 2x, foot 2x, shirt, umbrella, ring 2x, watch, shoe 2x, necklace, hat, pants).
Need to determine if one or two people will be made during the exercise
Need to determine how many white table cloths will be needed

WORD BANK:

communication, teamwork, collaboration

ROUND ONE:

Individual Task. Pull 1 folded paper from the box and build the body part/accessory. No talking, no
questions, no looking at what others are building. Everyone has 4 minutes to build their body part/
accessory. After 4 minutes, everyone is given 6 minutes to collectively put all the part and accessories
together.

ROUND TWO:

Team Task. Use the same folded paper and with full communication, teamwork, and collaboration,
build the body part/accessory again. Everyone has 6 minutes to build their body part/accessory. Team
is give 6 minutes to put all of the parts and accessories together.

TEAM WORK (1)

Playdough Teamwork
K E Y U N D E R S TA N D I N G S
DISCUSSION:

What did we learn from this? What’s the difference between a focus
on individual effort (i.e. working in a silo) versus a collaborative
team effort with full communication? How do you build quality into
a product by reaching out to others?
This lean exercise utilizes play dough to facilitate a hands-on
exercise with the audience as they learn the importance of building
quality into the process, working together as a team, and effective
communications (both individually and as a team).

Lack of collaboration results in:
• Lower Efficiency
• Poor Output
• Assumptions
• Creepy Play Dough Person
Team collaboration results in:
• High Productivity and Efficiency
• Healthy Work Environment
• Quality Product
• Team Building, Stronger Relationships
• Attractive Play Dough Person

TEAM WORK (2)

