Dog-Fighting Flight School

Curriculum Connection

GLOs:
D4 Understand how stability, motion, forces, and energy transfers and transformations play a role in a wide range of natural and constructed contexts

SLOs:

6-0-6D. Identify and make improvements to a prototype and explain the rationale for the changes.

6-2-12: Describe how unbalanced forces are used to steer aircraft and spacecraft.

6-2-01: Use appropriate vocabulary related to their investigations of flight. 

Include: fluid, pressure, lift, gravity, thrust, drag, Bernoulli's Principle, propulsion, unbalanced forces
6-2-06: Test models of aircraft to observe Bernoulli's Principle. 

Include: the shape of a wing affects the speed of airflow, creating lift in a "heavier-than-air flying device"
6-2-10: Identify and diagram the four forces that act on living things or devices that fly through the air. 

Include: lift, gravity, thrust, drag
6-2-15: Use the design process to construct a prototype that can fly and meet specific performance criteria. 

Examples: a glider that can loop; a hot-air balloon that can stay aloft for a given time
Detailed Instruction

Teaching Sequence.
· Tell the students I can make the same paper airplane fly straight, and barrel roll, on purpose.
· Ask the students if they can predict how and why the same paper plane flies differently.
· Students to OBSERVE flight patterns
· Throw the paper plane with flat wings; it will glide to the ground.
· Ask one of the students to grab the plan and bring it back.
· Fix the nose of the plane.
· Modify the plane, folding the left wing down and under, and the right wing up and over.
· There are two options:
· Let the students see the folding
· Hide the folding of the wings from the students
· The rest of my demonstration is based on showing the folding to the students
· Throw the paper plane again, It will “Barrel Roll” to the ground.
· Ask students what they think the difference between the two flight patterns was.
· Students should be able to observe that with the straight wings, the plane glided steadily.
· Students should be able to EXPLAIN that with the bent wings, the plane barrel rolled, stating that the forces on the paper plane changed by changing the wings.
· Students to diagram how these forces affect the plane. 
· Introduce terms and how they relate to demonstration/inquiry (including, lift, drag, gravity, unbalanced forces, Bernoulli’s Principle)
· Ask Students to PREDICT how they could adjust the folds of the paper plane to make the plane loop. (by adding ELEVATORS = flaps at the bag of the plane, raised up) 
· RECORD all predictions
· Other desired outcomes: dive, boomerang or correct/stabilize flight.
· In Groups of two or three, students to create their own paper airplanes and test out a couple of predictions.
· Students to OBSERVE and RECORD the results of their tests.
· Students to EXPLAIN why or why not their plane was able to roll, by diagramming the forces on the plane.
· INVESTIGATE students’ “What if…?” questions
· Possible “What if…?” questions:
What if you use different paper?

What if you fold the paper the opposite way?

What if you add “elevators”?

What if you changed the size of the plane?

What if you weight the front of the plane?

What if you weight the back of the plane?

What if you drop the plane, instead of throwing it?

What if you throw the whirly bird instead of dropping it?

What if you throw the plane up?

What if you throw the plane down?

What if you used a different plane design?

· Allow students to test out what if…? Following the same process outlines as above (Predict, Observe, Record, Explain/Illustrate).
Science Concepts
Forces: Push or Pull that affects the movement of an object. In flight includes drag, lift, thrust, gravity and thrust.

Drag: Force that resists the movement of an object.

Thrust: Force that combats drag. (propeller/engine)

Gravity: Force that pulls smaller objects towards larger objects. In flight, the earth pulls planes towards it.

Lift: Force that often counteracts gravity (in paper planes). It is perpendicular to the flow direction.

Unbalanced Forces: When the affects of one force are greater than the affects of the opposite force.
Bernoulli’s Principle: Faster moving fluids (like air) have lower pressure than slower moving fluids. By speeding up the air above the wing of an airplane, it reduces the air pressure above the wing, which in turn increases the lift force. By adding flaps to the plane, you change the speed that the air moves over the wings. The speed increases to move over the flaps in the wings. The plane will move towards the area of lower pressure.
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List of materials

· Paper (of varying sizes and weights)

· Paper Clips (of varying sizes and weights)

· Tape

· Directions on folding

· Graph Papers

· Pencils

· Ruler

· Scissors

· Story

Safety considerations

As this demonstration will result in student investigation involving students throwing objects in the classroom, as the teacher, we must ensure that students know that they cannot throw their planes at each other. 

Students also need to be careful with the scissors.
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Dog-Fighting Flight School 
Student Handout

What did the teacher say she can do with the same paper airplane?

RECORD my observation of the paper airplane demonstration.

EXPLAIN my observations of the paper airplane demonstration. Using the diagram below, draw in the related forces.
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PREDICT how to modify the plane to make it Loop the Loop. (Dive, Boomerang, Stabalize)

Record OBSERVATION from test flights. Using diagrams to show forces.
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In groups of two or three, think of some inquiry questions, and fill in the following chart.

	WHAT IF…?
	PREDICT
	OBSERVE
	EXPLAIN

	
	
	
	

	
	
	
	

	
	
	
	


Blooms Taxonomy Questions

1. Define “gravity”, “unbalanced forces”, “lift” and “drag”.

2. Classify the whirly bird and paper airplanes. (Which flying device are they?)

3. Illustrate the propeller mechanism of the whirly bird identifying which direction the whirly bird will turn.

4. Propose how to make a paper plan turn left.

5. Predict which what will happen if you fold one “elevator” up, and one and “elevator” down.
