1940s Paper Toys

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 or ethical considerations

As this discrepant event will involve 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.

Curriculum Connection

GLOs:

A5 recognize that science and technology interact with and advance one another

C5 demonstrate curiosity, scepticism, creativity, open-mindedness, accuracy, precision, honesty, and persistence, and appreciate their importance as scientific and technological habits of mind

C6 employ effective communication skills and utilize information technology to gather and share scientific and technological ideas and data

D3 understand the properties and structures of matter as well as various common manifestations and applications of the actions and interactions of matter

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.

6-2-01: 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
6-2-12: Describe how unbalanced forces are used to steer aircraft and spacecraft.

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
Commentary

Teaching Sequence.
· Ask students how the different ways they can make a paper airplane fly.
· Hand out story Barrel Rolling Paper Airplanes.

· Discuss “What if…?
· Allow students to test out what if…?
· Student will make paper airplanes
· Students to record, diagram and explain their results.
· Students will answer 5 Bloom’s Taxonomy Questions.
Barrel Rolling Paper Airplanes

This is a story about a boy named Anthony. He is a 12 year old who has grown up in the middle of World War Two, near a Royal Canadian Air Force training base. Lately all of his toys and games have been made of wood or paper, as most of the resources are dedicated to the war. 

One Saturday afternoon, during the summer, Anthony went out for a walk to visit his friend, Walter. On his way to Walter’s house, Anthony sees the planes out flying. They are practicing “dogfighting”, or aerial combat manoeuvres. The pilots were going really fast, looping in the air, making fast u-turns, and diving. 

Anthony was so intrigued by the manoeuvres that when he finally arrives at Walter’s house, the first thing he does is tells his friend all about what he saw at the air base. 

Walter replies to Anthony, “I saw directions on how to make a paper airplane in the comics this morning. I’m sure we can do those tricks with the paper planes.”

The boys run inside to find the newspaper. They take out the comics and followed the directions on how to fold their paper airplanes. 

The boys finish making their planes, and go outside to see if they can figure out how to make their planes “dogfight”. But it was no use. No matter how they launched their planes, they could not make them do anything but glide to the floor. Flying the planes was fun, but Anthony and Walter soon got tired of watching their planes glide to the ground.

“My dad is one of those fighter pilots,” says Walter. “I bet he can teach us how do those tricks, when he gets home.” Just as Walter says this, the boys see Walter’s father coming home from work.

Walter runs to his dad, and asks him, “Can you make my plane fly just like Anthony saw the at the airfield today?”

“Maybe,” says his dad. “Let me see your plane.” Walter hands over his paper airplane to his father. His father looks at the plane. He turns it around in his hands, and looks at it from all angles. 

Finally, he hands it back to Walter and says, “Give it another try.” 

Walter threw his plane again. This time, the plane barrel rolled all the way to the ground.

“Wow!” exclaims Walter. At the same time that Anthony asks, “How did you do that?”

“Your paper airplanes, though smaller, and not propelled by engines, have the same forces acting on them as my fighter plane,” explained Walter’s dad. “For my plane to roll through the air, I turn my steering controls, which in turn, change the position of my flaps, aileron, and spoilers. These parts of the wings change lift, and control the roll of the plane, because of the interactions of air pressure on the wings, as the wings displace the air above and below the wings at different rates. As I move the steering controls, the air pressure changes because of the moving parts. 

“All at once, the moving parts on one wing forces the air pressure to increase above it and decrease below it, while the moving parts on the other wing forces air pressure to increase below it, and decrease above. The plane rolls to the side with lower pressure.

“The same is true of your paper airplanes. When I was looking at your plane, Walter, I made a few adjustments that mimicked my flaps, ailerons, and spoilers. 

By bending one wing up, with a spoiler that is up, and one wing down with a spoiler that is down, then the plane is able to roll.

“This is Bernoulli’s Principle,” Walter’s dad finished explaining.
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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?

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.
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