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The Situation

You and your family have just finished coloring Easter eggs.  Your Easter egg is a masterpiece and you want to send it to your grandmother who is currently attempting to summit Mount Everest.
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The Problem

Your mom forgot to boil the eggs and your masterpiece is extremely fragile.  The egg will have to travel by truck, plane, boat, yak, and Sherpa.  How will the egg get delivered to grandma on top of Mount Everest in one piece?
The Challenge

Design and construct a package that will protect the egg on its long journey.  
Constraints

The total size of the package must not exceed 6” x 6” x  6”.  

The egg must survive a drop from a height of 3 feet.
The Process

You will be split into groups of three or four people and follow the engineering design process in your quest to find the perfect package.  The design process is listed below.  Your group must document each step of the process.  
Step #1

Identify the problem.  (State what exactly the problem is.)

Step #2

Define or refine the problem. (State exactly what the solution must be able to do.)

Step #3

Gather information.  (What materials are available, what will it look like, what size should it be?)
Step #4

Develop alternate solutions.  (Brainstorm to find as many solutions as possible.  Try to find at least six different solutions. Document each solution with sketches or write paragraphs describing them.)

Step #5

Select and refine the best solution.  (Consider all of your solutions.  Choose the best one.  Be prepared to give reasons for your decision. It may be helpful to list pro’s and con’s for each solution to help choose the best one.)

Step #6

Express the design solution.  (Describe the solution, describe how it will be built, what materials will be used.)
Step #7

Build a model or prototype of the solution.  (Construct your solution out of the materials available to you.)
Step #8

Evaluate, revise and refine the solution.  (Test the solution and make improvements to it.)

Step #9

Communicate the solution.  (Create a presentation to show the rest of the class why your groups solution is the best.)

Grading Rubric
	Points possible
	4 points
	3 points
	2 points
	1 point
	0 points

	Documentation of steps 1 - 3
	Problem clearly identified and stated.  Problem clearly defined.
Information has been gathered such as materials available.
	Problem not clearly stated, defined, or ample information has not been gathered.
	One of the steps has not been documented.
	Very little effort has been made to document the first three steps.
	No effort has been made to complete these steps.

	Documentation of step 4
	6 different solutions have been clearly documented.
	4 or 5 different solutions have been clearly documented.
	Solutions are all very similar or are vaguely documented. Only 2 to 3 solutions documented.
	Very little effort has been made to document the solutions.
	No effort has been made to document solutions.

	Documentation of step 5 & 6
	The best solution of the six was selected.  The solutions were clearly expressed in terms of materials and construction.
	The best solution was selected.  The solution was vaguely expressed. 
	The best solution was selected.  The solution was not expressed.
	The best solution was not selected.
	No effort has been made to document steps 5 & 6.

	Prototype construction
	Package is well constructed.  Is very attractive looking.  Package size is within the constraints.
	Package is well constructed.  Is not very attractive looking. Package size is within the constraints.
	Package is not well constructed. Package size is within the constraints.
	Package size is not within the constraints.
	Very little effort has been made to construct a prototype.

	Revision of solution
	Noticeable improvements have been made to the design.
	Some improvements have been made to the design.
	Changes have been made to the design but not improved.
	Very little change has been made to the design.
	No attempt has been made to improve the design.

	Communication of solution
	Detailed presentation was made with convincing arguments supporting the design solution.
	Detailed presentation was made.  Arguments supporting design not very convincing.
	Presentation lacked details.
	Very little effort was put toward making a presentation.
	No attempt was made to make a presentation.

	Drop Test
	Successful drop from 3 feet.

	N/A
	N/A
	N/A
	Scrambled eggs.


Standards and Bench Marks

Standard 8: Students will develop an understanding of the attributes of design.

E. Design is a creative planning process that leads to useful products and systems.
F. There is no perfect design.
G. Requirements for a design are made up of criteria and constraints.
Standard 9: Students will develop an understanding of engineering design.

F. Design involves a set of steps, which can be performed in different sequences and repeated as needed.  

G. Brainstorming is a group problem-solving design process in which each person in the group presents his or her ideas in an open forum.
H. Modeling, testing, evaluating, and modifying are used to transform ideas into practical solutions.
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