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Project Skills:  
Show the youth different variations of constructing gliders.  The youth will also learn leadership skills as they work together towards the common goal to untangle from each other as a human knot.

Life Skills: 
· Applying Science and Technology

· Leading Self & Others

· Communicating with Others

· Problem Solving

· Decision Making
 Academic Standard: 
Science D.4.6 Observe and describe physical events in objects at rest or in motion
Grade Levels: 
2nd – 5th grades
Time: 
50 minutes
Supplies Needed: 
· Heavy cardstock paper
· Ruler
· Paper clips
· Large size drinking straw
· Scissors
· Pencils
Do Ahead:
· Cut out the different pieces of paper



4-H Project Area 
Aerospace – Rudder Away

BACKGROUND 
The Wright Brothers were the first to design a controllable airplane.  The Brothers experimented and tested many designs.  One design that was most successful had a front type wing the Brothers called a ‘front rudder’.  There are multiple different ways to make a hand made plane/glider; this is one way to make them by simply using household objects.
Helpful Definitions:

Lift: The force opposite of weight; upward force created by airflow as it passes over and under a wing

Weight or Gravity: The force that is opposite of lift; causes an object to be pulled downward

Thrust: Opposite of drag; force which moves an object through the air

Drag: Opposite of thrust; limits the speed of an object.
WHAT TO DO 
Activity: Front Rudder straw glider
Time: 30 minutes
Objective: Test how minuscule changes to the wings of a hand-made plane can cause different flight results. 

Procedure: 

1. Distribute each of the three measured pieces of paper and a straw to each youth

2. Cut a one inch slit into one end of the straw

3. Slip the vertical wing (2” X 1”) into the cut

4. Tape the 8” piece just behind the vertical wing

5. On the end that doesn’t have the slit, tape the 3” piece of paper to the straw

6. Test fly the front rudder airplane

7. Variations: bend the wings upward, bend them downward, bend the ends upward, bend the ends down

Activity: Knot ME! Airplane Style
Time: 20 minutes

Objective: Teach the youth cooperation skills and leadership skills.
Procedure: 

1. All but two players join hands and form circle.

2. The two players (the pilots) not in the circle turn away and close their eyes.

3. The players in the circle (the passengers) twist themselves into a human knot by going over, under, and around arms, legs, and each other without breaking hands.

4. The players who are turned around can open their eyes and try to figure out how to untangle the group.  

5. The group must cooperate with the un-tanglers (the pilots) as they try to untie the knot.
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 Sources: 
Reaching New Heights Stage 3; 4-H Aerospace Activity Guide, page 16
Authors: Ashley Pomplun, Kim Westover, Megan Wecker; CYFAR Project, Waushara County Extension, 2010

Reviewed by Barb Barker, 
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TALK IT OVER 
Reflect: 
1. How did you build your Front Rudder airplane?

2. Why was this activity fun?

3. Which airplane design flew the longest? Fastest? Highest? Why?

4. When did someone change the design of their airplane?
Apply: 
1. What are some other events when you have to trust someone?

2. What do you do when a member on the team does not agree?

3. How can you be a better team member?

4. What are some other experiments that you can do when you have to do trial and error?
ENHANCE/SIMPLIFY 
1. Older youth can cut out their own pieces of paper

2. Allow youth to decorate both sides of the paper before assembling their airplane together
HELPFUL HINTS 
1. The youth have a very hard time keeping their eyes closed

2. Some youth forget to keep testing out their airplane after they do a modification to it.  They will do all of their changes at once and the airplane still doesn’t fly and they don’t know what they did wrong.
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