ENGR 106 – Spring 2006

MEA 1 – A
Laboratory 3

Model-Eliciting Activity (MEA) 1 - Part A

Sports Equipment - - Individual Activity

(Estimated Time: 25 minutes)

Individually:

1.
Access the ENGR 106 MEA Tools as demonstrated by your TA.  This will place you on the MEA Lab Worksheet. 

2.
In the space provided, individually answer the following questions:  
a.
Given the hexagon below, how many hexagons would fit on an 8½ ( 11 inch sheet of paper?  
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The hexagon has a two inch diameter.

b.
What was the process you used to perform the above activity?  Describe it in detail.

3.
Be sure to submit your individual work.
4.
Read the following newspaper article that pertains to soccer ball production.

5.
Read the memo that follows and answer the questions below:


a.
Who is the client?


b.
What solution (mathematical model) does the client need?  What does the client need to be able to do with the solution (mathematical model)?

c.
What is(are) the “real” problem(s) that the client is trying to solve? 
.

Where Are Soccer Balls Made?


The Women’s World Cup finals started on September 20 in the United States.  The soccer ball that they played with was a hand-stitched ball probably made in Pakistan or India.  In fact, all hand-made soccer balls are constructed in countries other than the United States.  


The factories that are set up to manufacture these balls still utilize child labor.  Many major brands still use these factories today.  A little girl named Tahira and her mother are paid 30 cents per ball.  


Tahira is one of over 7000 children that work stitching soccer balls.  The maximum that these children earn is about $1.50 a day.  


Some of the balls that are being constructed in these factories are Gold Cup, an official FIFA tournament ball.     

Pakistan is the leading manufacturer of soccer balls today.  Balls are hand stitched by a group called Mahashak, which is comprised of children.  Four out of ten households that are involved in stitching are illiterate.  Many suffer from blindness, chronic neck and backaches, cuts on their fingers, and even deformation of their fingers.  


There are two types of children who stitch.  Some go to school and stitch afterwards, and others work full time stitching soccer balls.  Children as young as 5 years old have been found in factories.  Thirty seven percent of children who work full time are between the ages of 5 and 12 years old.  


In 1996, attention was drawn to soccer ball construction in Pakistan.  The companies that were employing children to construct soccer balls produced balls for many major labels.  In response to this information, manufacturers promised to participate in a program to monitor child labor and aid children in getting an education.  


In 1997, the problem was still not rectified.  Many of the manufacturers that signed up for the program are not holding up their end of the deal. Children are still being employed to stitch.


The International Labor Organization (ILO) was established in 1996 to help put an end to these poor working conditions.  To date, there are still children working in these factories that are getting paid as little as twenty cents per ball.  
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The pain does not stop there.  While only requiring 2 pieces of material, baseballs and softballs require almost as many stitches, and are just as dangerous to the workers.

interoffice memorandum

to:
Engineering Team 


from:
Kelly tracey, ceo

subject:
Machine Made SPORTS EQUIPMENT
date:
01/29/04

As you see in the attached article, there is a serious need for an alternative method for manufacturing soccer balls, baseballs, and softballs. As you all know, Ultimate is a human rights conscious company, and as the CEO of this company, I feel that it is necessary for us to lead the industry in making changes.  

We have purchased a fully automated factory to manufacture this equipment.  However, a considerable amount of waste material is produced while cutting out the twenty hexagons and twelve pentagons that are required for each soccer ball, and the “figure 8” shape of baseballs and softballs.  

Our company has recently learned about a new type of software that is fully automated. The software is called PURDUEnest, and its function is to minimize the amount of material waste during manufacturing. This type of program is currently used by vehicle manufacturing plants to aid the in the cutting of sheet metal for automobile parts. PURDUEnest determines the best way to place the parts on material to minimize waste (see attached page). The procedures used by PURDUEnest are based on optimization strategies developed by industrial engineers. For successful implementation, our company would need to reconfigure PURDUEnest to utilize it for our equipment production. This would be a large effort for our company. In addition, this program is very costly and computer resource intensive; our computer system is not yet capable of handling it. 

Your engineering team’s assignment is to create a procedure that will serve as an outline for computer programmers to write a simplified version of PURDUEnest for our company.  To do this, you will need to go through a three-step process.  First, your team will propose a procedure that maximizes the number of parts of a specified shape that can be placed on material of given dimensions, thus minimizing waste. We will want the program to handle shapes that are not necessarily regular.  Within the procedure, clearly state the reason for each step, heuristic (i.e. rule), or consideration in your procedure.  Next, your team will test your procedure on a shape of my choosing.  Finally, you will submit an updated procedure including revisions based on the success of your trial. 

In a memo, please reply with the following information:

· Your team’s original procedure to fit a given shape on an 8½ x 11 inch sheet of material. Although this is not the size of the actual material that we will use in our automated machines, this size will allow your team to check the results of your procedure.  Again, be sure to clearly state the reason for each step, heuristic (i.e. rule), or consideration in your procedure.
· The results of the test using your original procedure.

· Your team’s revised procedure based on the results of your trial.

Thank you ahead of time for your cooperation. 

Tracey Kelly, CEO

PURDUEnest Examples

	Example 1: Illustration of a typical nest arrangement.
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	Example 2. Another nest labeled to show arrangement parameters.
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	Example 3. Less obvious nest arrangements. 
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Model-Eliciting Activity (MEA) 1 - Part B

Sports Equipment - Team Activity
(Estimated Time: 30 minutes)
You should work with the team assigned by your TA.  Before you start this task, select one team member to be the Timekeeper, another to be the Recorder, another to be the Meeting Coordinator, and one to be to be the Encourager/Gatekeeper. Once you have decided on the role of each member for this lab session, begin working on this task with all members of your team working at one computer. 

The team Timekeeper should monitor the time spent on tasks. Keep in mind the estimated completion time.   The team Recorder should serve as the initial keyboard operator.

1.
Gather around one computer and access one of the team member's MEA Lab Worksheet. Refresh the screen.  This will enable you to see all of your individual team member's individual responses and allow you access to a team text widget.  Within your team, compare your answers to the individual questions in part 5.  If there are different responses, your team must come to consensus on who the client is, what the client needs and for what purpose, and the real problem(s) the client is trying to solve before moving forward.
2.
Read each team member's individual procedure for fitting hexagons on an 8½ ( 11 inch sheet of paper. Then, in your team, come to consensus about a procedure that can be used to fit any single shape on an 8½ ( 11 inch sheet of paper so as to minimize waste.  
3.
In a Word Document, begin to write the body of a memo to Tracey Kelly, CEO (draft 1A).  Detail your team's procedure to fit a given shape on an 8½ ( 11 inch sheet of paper so as to minimize waste.  Be sure to give your team’s reasoning for the each step, heuristic (i.e. rule), or consideration in your team’s procedure.  Also in your document, state the number of hexagons that can be fit using your procedure.  

Continue on to Part C.
Model-Eliciting Activity (MEA) 1 - Part C

Sports Equipment - Team Activity
(Estimated Time: 30 minutes)
Resume working with your team. A different team member should now serve as the keyboard operator. The Timekeeper should monitor the progress of the team. Keep in mind the estimated completion time.

1.
Your team will test your procedure using a different shape.  Follow the first draft of your procedure exactly using the pentagon below.  Again, assume the material size is 8½ ( 11 inches.  
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This pentagon has 1½ inch sides

2.
In your Word document, note your team's results, including: (1) the maximum number of pentagons that can be placed on the material to minimize waste and (2) any difficulties your team had in applying your procedure.  Your team should be answering the following question: "How does your draft procedure fall short of allowing the client to minimize waste?"

3.
Now on an 8½ ( 11 inch sheet of paper, place the pentagons on the paper by hand.  How does your procedure compare to this trial-and-error method?
4.
In, your Word document, write a 1B version of your procedure.  Be sure to give your team’s reasoning for the each step, heuristic (i.e. rule), or consideration in your team’s procedure.  Do not overwrite your initial draft version, write a completely separate procedure.
5.
Copy and paste all of your work in your Word document  (both 1A and 1B drafts of your memo to the client) to the MEA Lab Worksheet.


Be sure to submit the MEA Lab Worksheet.  Your TA will provide feedback via the MEA tool when they grade your work.  You will be able to see this feedback by returning to this MEA site.
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