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Flightplan

Curriculum
6-2-01 Use appropriate vocabulary related to their investigations of flight.
6-2-04 Recognize that in order for devices or living things to fly they must have sufficient lift to overcome the downward force of gravity, and that the force of gravity increases as mass increases

6-2-08 Provide examples of design features or adaptations that enhance or reduce drag, and explain how they work.

6-2-10 Identify and diagram the four forces that act on living things or devices that fly through the air. 
S1-0-4e Work cooperatively with group members to carry out a plan, and      

              troubleshoot problems when they arise.

S1-0-4f Assume the responsibilities of various roles within a group and 

             evaluate which roles are most appropriate for given tasks.

S1-0-5c Record, organize, and display data using an appropriate format.

S2-3-07 Investigate and describe quantitatively Newton’s Third Law.
S2-3-10 Investigate conditions that illustrate effects of friction on motion.

Materials

Paper (various types and sizes)

Tape (various types)

Paperclips

Bamboo skewers

Scissors

Glue

Straws
Procedure
Observe: Demo by throwing a plain (un-crumpled) sheet of paper.

Then fold it into the shape of a plane.  Throw the plane. Observe what happens in both situations.

Explain what happens in terms of gravity, lift, drag, and thrust. First of all, 

a planes engine produces a force called thrust. It is this force that pushes the plane through the air. In our case thrust is being produced by a person throwing the airplane and thus propelling it forward. As the plane travels forward the air causes an opposing force called drag that slows the plane. Gravity is the force that the Earth exerts on every object pulling it downward.  As the plane flies through the air, the air hits underneath the wing the hardest.  This fast moving air underneath the wing has a higher pressure than the slow moving air above the wing. This higher pressure creates a vacuum that causes lift.  In order for the plane to fly the thrust force must be stronger than its opposing force, drag. Similarly, lift must overcome the effects of gravity in order to be able to fly.
Predict what will happen if a slight change is made to the wings shape. 

Observe what happened once changes were made. Since the airplane is more aerodynamic it should go further.


Explain the effects of aerodynamics. Aerodynamics causes an object to have a sleeker shape, lowering air resistance. 
Investigate! The next thing to do is to get the students to investigate; how to make the airplane fly the furthest, smoothest, have it perform tricks, fly straighter, fly longer, etc.
What would happen if: used different types of paper, different wing lengths, various plane sizes (bigger, smaller), put a weight on the planes (in various areas), used different materials, different folding patterns, or making it more aerodynamic.  

Safety Concerns:

1. Students should be careful when handling the scissors and bamboo skewers, they are sharp.
2. Classroom behaviour – planes will be flying all over the place in the air. Try to have an organized manner for testing planes.
References
http://sln.fi.edu/tfi/activity/transpor/tr-2.html (Paper plane Flying Circus)
http://travel.howstuffworks.com/airplane1.htm (How stuff works)
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1. Introduction: 

You have learnt about the 4 forces that act on air planes; thrust, drag, lift, and gravity. First of all, a planes engine produces a force called thrust (B). It is this force that pushes the plane through the air. In our case thrust is being produced by a person throwing the airplane and thus propelling it forward. As the plane travels forward the air causes an opposing force called drag (D) that slows the plane. Gravity (C) is the force that the Earth exerts on every object pulling it downward.  As the plane flies through the air, the air hits underneath the wing the hardest.  This fast moving air underneath the wing has a higher pressure than the slow moving air above the wing. This higher pressure creates a vacuum that causes lift (A). In order for the plane to fly the thrust force must be stronger than its opposing force, drag. Similarly, lift must overcome the effects of gravity in order to be able to fly.
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2. Materials

· different types of paper

· glue

· tape

· paper clips

· bamboo skewers

· straws

3. Questions for further inquiry

What would happen if you….
· Changed the type of paper you used?
· Changed the materials of the plane? (added wooden skewers/straws)
· Alter the way the plane is fixed? (glue, tape, none)

· Added weight to the plane? (and where it’s distributed)
· Modified the aerodynamics?
· Changed the wing length/angle?
· Changed the size of the air plane? …etc.

4. Procedure

Working in groups of 2 to 3; select one of the above mentioned questions for further inquiry. Your group may come up with your own inquiry question, be sure to have it approved by the teacher.  You must use the airplane template provided and modify the plane accordingly. Answer the questions and record your results in the space provided below.
A.) Purpose: Name the question you wish to investigate

B.) Hypothesis: Prediction of what will happen during the investigation. Make sure you explain why?
C.) Variables:

i.) Independent Variable: Which variable will you be changing in your investigation and describe how it will be modified.

ii.) Dependent Variable(s): List the variables that you will measure and also indicate how you will be measuring them during your investigation.

iii.) Other Variables:  List any variables not already mentioned that may have an effect on your investigation.

iv.) Controlling Variables: How will you control the other variables so that they do not have an effect on your investigation?

D.) Equipment/Materials: List all the materials that you need in order to conduct your investigation?
E.) Methods: State Step-by-step what you will be doing in your investigation.
F.) Observations:  Describe what you saw during your investigation.
G.) Diagrams, Tables, and Graphs: Draw these to better understand/interpret the results of your investigation.

H.) Summary/Conclusion: Restate and explain if your original hypothesis was correct/incorrect. Describe what results you have found by conducting your investigation. Are these results accurate? Why? Is there anything you could have done when conduction your investigation to make the results more reliable? What have you learned by conducting this investigation? 
