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Content (what is taught): 

· Calculating area and volume

· Critical thinking skills

· Developing 3-dimensional spatial perception

Context (how it is taught):
· Compute area and volume of containers and blocks to determine best use of space
· Using transportation containers to develop 3-dimensional spatial perception
· Repacking blocks from one container to another to optimize space

Activity Description:

Computing the area and volume of shipping containers and goods transported within them.  Visualizing usage of available space to optimize the use of each size of container.  Experiment with six simulated 40’ containers of boxes that are optimized and repacked into four simulated 53’ containers.  Calculate the area and volume of other common sized shipping containers.

Standards:

Math: MD1, MC1




Science: SA1, SA2
Technology: TD1, TA3



Engineering: EA1, EA2
Materials List: 

· Dice and dominos to be used as simulated goods to be packed and shipped

· Simulated containers with dimensions scaled to produce realistic packing environment for the dice and dominos being used as goods

· A calculator for student use in computation of area and volume data

· Container dimension sheet and goods dimension sheet.

Asking Questions: Packing for Profit

Summary: Students will be shown simulated cargo and containers.  Discussion will center on the economic necessity of the utilization of space in domestic and international shipping.
Outline: 

· Show students containers and cargo to be repacked

· Demonstrate repacking procedures

Activity: The teacher will display simulated (scale models) 40’ and 53’ containers and simulated cargo packed into the 40’ containers.  The teacher will explain that 40’ containers are used for international shipping and 53’ containers are used for domestic shipping and that when cargo is shipped from overseas ports, it must (usually) be repacked into domestic 53’ containers.  Note: Barring weight restrictions, the contents of six 40’ containers will fit into four 53’ containers with space left over.

	Questions
	Answers

	How do goods and commodities get to the United States?
	Usually within overseas rated, standardized containers

	What is the easiest way to move goods and commodities around the United States?
	Usually within domestic rated, standardized containers

	How much space (volume) is available in a 40’ shipping container?
	2367.41 cubic feet or 87.68 cubic yards

	How much space (volume) is available in a 53’ shipping container?
	3952.27 cubic feet or 146.38 cubic yards

	Why is container space optimization important in domestic or international shipping
	In shipping, international or domestic, space is money.  Unused space is wasted money.  


Resource:

· Container Dimensions: http://www.hubgroup.com/intermodal/cust_specs.htm
Exploring Concepts: Packing for Profit

Summary: Students will optimize shipping space by repacking the contents of multiple small containers into larger containers.
Outline: 

· Repack goods from multiple small containers into larger containers

· Optimize transportation space

Activity: Students will work together repacking goods (dice and dominos) from small containers to larger containers (scale models).  The objective is to transfer the contents of as many small containers into the fewest number of larger containers.  The Kawasaki Motors plant in Lincoln, NE must bring in components from domestic and overseas suppliers.  Because they operate “just-in-time” manufacturing, Kawasaki only ships in enough parts to keep in operation without needing to stockpile extras.  This strategy requires shippers and distributors to “mix pack” (distributing the load using various size, shape, and weight goods in the same container).  By “mix packing” an optimal packing pattern should be reached.  This activity does not account for differently weighted goods.  This element can be added for more complexity.

Resources: 

· Students will need an appropriate number of assorted size and shaped “goods” and appropriately scaled container models

· Dice and dominos are recommended to be used as goods

· Container models will need to be made to scale to work with the choice of goods
Instructing Concepts: Packing for Profit

Problem Solving

Problem Solving Process

The problem solving process is teachable and students will become better problem solvers with guidance and practice.  Since there are many problem solving models, it depends who you talk to about which model is best. George Polya first outlined one of the best-known problem solving processes.  This instructional piece will focus on Polya’s work.

Step One: Understand the Problem

This step involves the very beginning of the problem solving process.  Students are asked to carefully analyze the problem paying particular attention to these questions.


( Are all the words in the problem known to you?


( What are you supposed to find, solve for, show, or prove?


( Is it possible to restate the problem in your own words?


( Is there a picture, graph or diagram that can help you understand the problem?


( Is there enough information to solve the problem?

Step Two: Devise a Plan

This step involves the process of deciding how you are going to solve the problem and creation of a plan that will lead to that solution.  Below are some possible strategies that students might want to consider.


( Guess and check, look for a pattern, draw a picture, make a list


( Solve a simpler problem


( Think about problems that are similar you might have solved before


( Compare and contrast


( Use a model


( Solve an equation or work backward

This list of strategies is not all-inclusive.  One of the most important strategies is to be creative and think “outside” the box to try to devise new and different ideas that may apply.

Step Three:  Carry Out the Plan

This step is easier than step two because you just have to stick to the plan you created.  Work carefully and diligently to attempt the plan you have devised.  If your plan doesn’t work go back to step two and use the knowledge you have gained to think of something else.  Often we learn more from a failure than by solving a problem correctly the first time.

Step Four:  Looking Back

This step is very important to becoming better problem solvers.  It is this analysis of what worked and what didn’t work that lets you apply knowledge in similar situations and extend into the less familiar.  You should think about where you might use the method again and think about how your strategy could be improved upon.  This analysis of what happened will make problem solving easier in the future.

Organizing Learning: Packing for Profit

Summary: Students will calculate the interior space of shipping containers and optimize their packing.
Outline: 

· Calculate floor space of a container

· Calculate volume of a container

· Calculate volume of a good

· Calculate footprint (amount of floor space an object occupies) of a good
Activity: Given specific dimensions of the interiors of different sized shipping containers, students will determine the amount of usable floor space and usable volume available.  Students will then determine the fewest number of containers that need to be used to pack and ship a specified amount of goods, from the goods dimension sheet, as determined by the instructor.  For instance: pack 40 of good A, 32 of good B, 20 of good C, and 10 of good D. 

Resource: 

Container Dimensions: http://www.hubgroup.com/intermodal/cust_specs.htm
Attachments: 

· Container Dimension Sheet: T054_SHINE_Packing_for_Profit_O_container.doc
· Goods Dimension Sheet: T054_SHINE_Packing_for_Profit_O_goods.doc
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Understanding Learning: Packing for Profit

Summary: Students will use problem solving to optimize the use of shipping containers.
Outline: 

· Formative Assessment of Problem Solving
· Summative Assessment of Problem Solving
Activity: Students will complete assessments related to problem solving.
Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Are students properly calculating the footprint and volume of the goods?

2) Are students properly calculating the floor space and volume of the containers?

3) Are students using multiple combinations of goods to develop the most effective packing combination?

Summative Assessment: Students can complete the following writing prompt:

1) Describe the problem solving process and how you applied it in this lesson.

Students can complete the following performance assessment:

Given the size of a carton and shipping container, students will determine the optimum space inside of a shipping container for the goods to be shipped.  

Dimensions for the carton: height of 24”, a width of 36”, and a length of 48”

Dimension for the container: interior length of 49’-6”, width of 98”, and height of 106.5”.

For answers to this assessment see attached file: T054_SHINE_Packing_for_Profit_U_Solution.doc
Attachment:
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T054_SHINE_Packing_for_Profit_U_Solution.doc
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