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Lesson Title: Get Lean!

Draft Date: June 11, 2010
1st Author (Writer): Rick Carter

2nd Author (Editor/Resource Finder): Cargill Meat Solutions
Instructional Component Used: Percent Mixture Problems

Grade Level: High School

Content (what is taught): 

· Percent problems involving one variable

· Solving percent mixture problems

Context (how it is taught):

· Hands on Activity involving marbles
· Mixture problems with actual data

Activity Description:

In this activity, the students will use marbles to work different mixture problems.  For example, students might be given 10 marbles of which 8 are green and 2 are red (80% green). They also would have a plentiful supply of red and green marbles and then be asked to come up with a mixture that is a different percent green.  After exploring this for a few different scenarios,

The process of solving mixture problems would be taught.  It would be tied into an actual process that takes place at a meat packing plant (Cargill Meat Solutions: http://www.cargillmeatsolutions.com/).

Standards:

Technology:  TD1
Math:  MC4, MA1, MB3
Materials List: 

· Red and green colored marbles
· Notebook

Asking Questions: (Get Lean!)
Summary:  Students will learn how to solve percent mixture problems.  They will begin the process by doing a hands-on marble activity and then learn to do various mixture problems involving some final desired percentage of some component.  Finally, the students will work problems that will tie into the meat packing industry.

Outline: 

· Introduce the concept of mixture problems

· Discuss ways to change the percentage of a key component of a mixture

Activity:  The teacher will introduce the concept of mixture problems.  The question, “Why it is important to be able to solve mixture problems?” will be briefly discussed.
	Questions
	Answers

	How could a 93% lean mixture be created if you have a mixture that is something just less than 93% lean and another mixture that is nearly 100% lean.
	They would need to add the mixture that is nearly 100% lean to the original mixture until the 93% level is obtained

	Given 70% lean hamburger and 99.5% lean hamburger, what different lean mixtures could be obtained by mixing the two mixtures.
	Anything between 70% and 99.5% 

	Given 80% lean hamburger and 90% lean hamburger, which of these would you need more of to create an 87% lean hamburger product?
	More of the 90% hamburger would be needed

	Given 80% lean hamburger and 90% lean hamburger, how much of each would be needed to produce 10 pounds of 85% lean hamburger?
	5 pounds of each

	Why would someone at a meat packing plant need to know how to raise the percentage lean in beef?
	Customer demands


Exploring Concepts: (Get Lean!)
Summary:  Students will investigate how to do percent mixture problems.

Outline: 

· Students will be given red, green and blue marbles (a certain percentage of them being green).

· They will have to add green, red and/or blue marbles to come up with a new percent green.

Activity:  Groups of students will be given a certain number of red and green marbles in an initial mixture and then a plentiful supply of red, green and blue marbles that could be added to that mixture.  The initial mixture might contain 8 green and 2 red marbles (80% green). They might then be asked to come up with a mixture that is 90% green by adding green, red, and/or blue marbles to the original mixture.
Resources:
· Marbles (or other colored objects such as jelly beans, jaw breakers, plastic chips, etc.)

Instructing Concepts: (Get Lean!)
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: (Get Lean!)
Summary:  Students will be solving various percent mixture problems.
Outline: 

· Hands on activity recorded in their notebook.

· Other percent mixture problems recorded in notebook.

Activity:  Groups of students will be given a certain number of red and green marbles in an initial mixture and then a plentiful supply of red and green marbles that could be added to that mixture.  The initial mixture might contain 14 green and 6 red marbles (70% green) They might then be asked to come up with a mixture that is 85% green by adding green and/or red marbles to the original mixture.  Next, students will solve a variety of mixture problems, some of which will involve hamburger and the meat packing industry. 
How much acid needs to be added to 200ml of a 40% acid mixture to come up with a 62% acid mixture?

How much of a 50% acid solution and 70% acid solution should be combined to make 600ml of a 56% acid solution?

How much of a 50% acid solution and 70% acid solution should be combined to make 600ml of a 60% acid solution?

How much water should be evaporated from 500ml of 10% salt solution to obtain a 15% salt solution?  Besides evaporating water, how else could a 15% salt solution be obtained?  Why might one method be preferred over the other?

How much of a 99.5% lean beef product should be added to 100 pounds of 77% lean beef product to obtain a mixture that is 80% lean?

Given 80%, 90% and 99.5% lean beef products, describe two different methods to make a beef product that is 85% lean.  Which method would be easier?

Understanding Learning: (Get Lean!)
Summary:  Students will solve various mixture problems that will demonstrate that they understand the concept of mixture problems.  

Students will write an essay that demonstrates their understanding of mixture problems.

Outline: 

· Formative assessment questions asked during the activity about general mixture problems

· Summative assessment questions and essay question dealing with mixture problems

Activity: 
Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) How do you get the desired percentage of green marbles without actually removing red marbles?  

2) If you could remove red marbles, would this process be easier?

Summative Assessment

1) Describe in writing two different methods that could be used to produce a 10% salt solution given 800ml of a 7% salt solution, salt, water and a Bunsen burner.

2) How much 99.5% lean beef hamburger would need to be added to 500 pounds of 83% lean hamburger to create 85% lean beef hamburger?  Why might someone at a meat packing plant need to do this?
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