
The Paper Airplane Production Project
Intermediate Level




Project Description:  Teams of students (typically 4 or 5) will have two 15-minute periods to produce two different types of paper airplanes. 

Objective: To produce as many quality airplanes as possible in order to have the highest profit per member. The team with the most profit per member wins the competition and receives a special certificate.

Below are details concerning the production and selling of these planes.
Production:
Raw material: Teams will be given an unlimited amount of paper.

Production Steps: Diagrams of the steps/folds involved in producing each type of plane are found on the following pages.

Costs:

Labor: Wages will be charged for each team member involved in the airplane production. 
· Labor costs are $1/minute for each employee. 

· Therefore, labor costs are $15 for each production round for each person.
Selling prices:  The prices for paper airplanes vary according to the number of defects and are listed below


	Defects
	Delta
	Delta 

	Planes with 0 defects
	$25
	$30

	Planes with 1 defect
	$20
	$25

	Planes with 2 defects
	$15
	$20

	Planes with 3 or more defects
	0*
	0*


*Paper airplanes with 3 or more defects do not meet quality standards and cannot be sold for profit.
Worksheet for calculating profit can be found on the following pages. 

Quality:
 In order to improve sales and customer good will, the operations manager has created a new Quality Control Inspector (QCI) position. Each team must designate one team member to be the QCI who will adhere to the following QCI policy:
· The QCI must be aware of all possible defects.  

· Prior to the competition, the QCI will sign a statement certifying that he/she is aware of all possible defects and will use his/her best efforts to determine the number of defects on each airplane.
Note: During the origami production periods, the QCI may also participate in the fabrication process and QCI’s time will be charged at the same rate as the fabricators. During the 5-minute post-production QC period the QCI’s time will not be recorded, and therefore not charged in labor.
Preliminary Practice Round:

· Each team will get 20 minutes to brainstorm their production plan. The team needs to decide how many of each type of plane they want their production goal to be.
·  For example, should the team produce all “dart” planes, or all “deltas”? Should the team produce a mixture of both?

· When proficient, consider ways of setting up your production process.  For example, you can set up an assembly line or have each person folds complete animals individually.

· Teams should use their mentors for guidance.

· During the 20 minute practice round, each team member should practice producing the planes. Try to learn the steps and perfect your folds. 

Preliminary Production Round:

· Each team will get 15 minutes to execute their production plan that was determined in the practice round. 

· Everyone in the group participates.
Preliminary Quality Control Round:

· The QCI will have 5 minutes to determine and write the number of defects on each airplane. 

· The production team will assist the QCI by sorting the inspected objects by defect count (i.e. 0, 1, 2, or 3+)
Preliminary Evaluation:

· The mentors of the team will have 5 minutes to evaluate the planes for quality to decide whether they will buy them and at what price. Selling price is based on quality and is equivalent to the values given in the above table. 

· Any airplane that the mentors deem to have more defects than recorded by the QCI will be subject to a $10 non-conformance quality penalty.
· The planes will be put into piles based on the number of defects they have. 
Secondary Practice Round:

· Each team will get 10 minutes to evaluate their success in the Preliminary Production Round.

· Teams should use this time to determine what they need to improve on and how to implement it.

Secondary Production Round:

· Each team will get 15 minutes to execute their revised production plan.

· Everyone in the group participates. 

Secondary Quality Control Round:

· The QCI will have 5 minutes to determine and write the number of defects on each airplane. 

· The production team will assist the QCI by sorting the inspected objects by defect count (i.e. 0, 1, 2, or 3+)
Secondary Evaluation:

· The mentors of the team will have 5 minutes to evaluate the planes for quality to decide whether they will buy them and at what price. Selling price is based on quality and is equivalent to the values given in the above table. 

· Any airplane that the mentors deem to have more defects than recorded by the QCI will be subject to a $10 non-conformance quality penalty.
· The planes will be put into piles based on the number of defects they have. 

Students should now work on the Profit Worksheet to determine their profit per member.
Learning Experiment - Flying the Planes:

· After the planes have been put in piles according to the number of defects they have, they will be flown. 

· Planes will be tested on quality on how far of a distance they fly. This will be measured by a measuring tape.

· This is to show the students that the quality of the product is related to its production.

· For example, perfect planes will fly the best, whereas defected planes will fly the worst. 
The Delta 
Folding Instructions
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Step 1
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Step 2
	Step 1. 
Begin with steps 1 to 4 from the instructions of the Basic Dart. Then unfold as shown. 

Step 2 
Fold the left corner so that it meets a point along the right edge.
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Step 3
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Step 4
	Step 3. 
Fold back the right flap to the left using the existing center crease. 

Step 4. 
Fold back the left flap to the right using the existing crease. 

	[image: image5.jpg]



Step 5
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Step 6
	Step 5. 
Repeat steps 2 to 4 for the left side. 

Step 6 
Fold the model in half, hiding the folds.
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Step 7
	
	Step 7 
Fold down both top wings as shown.  Ensure that the crease line starting and ending points are as indicated in the drawing. 


The Glider

Folding Instructions

	[image: image8.jpg]1. Fold the top corners
inward to the center line.




	[image: image9.jpg]2. Fold the tip downward
as shown.
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	[image: image11.jpg]4. Fold the top flap to meet
the left edge.
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5. Fold the top flap layer
in half.




	[image: image13.jpg]6. Unfold two top layers
together as shown.
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7. Repeat steps 3-6 for the
right side. Then fold up the
center triangle tip. This tip is
also known as a bellybutton.




	[image: image15.jpg]8. Mountain fold the paper
in half.
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9. Make the wing folds.
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Profit Worksheet
	Type of Plane
	Defects
	Quantity
	Selling Price
	Profit

	The Delta

	0
	
	$25
	

	
	1
	
	$20
	

	
	2
	
	$15
	

	
	3+
	
	$0
	

	The Glider
	0
	
	$30
	

	
	1
	
	$25
	

	
	2
	
	$20
	

	
	3+
	
	$0
	

	Total Profit
	$


Number of Team Members _________
Labor Costs = ($1/minute)*(15 minutes/period)*(2 periods)*(Number of Team Members)
                        = __________
Total Profit per Member = _Total Profit- Labor Costs_ =  ___________





          Number of Team Members

