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	CTE Concept(s): 
     * Calculating Rations         * Pearson Square Formula            * Balancing Feed rations.



	Math Concepts:  

     * Basic Math Functions     * Absolute Value                            * Percents

     * Reasoning                       * Step by Step Problem Solving   * Conversions (If Desired)


	Lesson Objective:
	Students will be able to use and understand Pearson Square to calculate feed rations.

	Supplies Needed:
	· Calculator for every student.  

· Each group (suggest 2-3 students per group) will need the following amounts of two different types of candy (Peanut M&M’s and plain M&M’s are used in this lesson explanation.)
· 160 pieces of peanut M&M’s  (Approx. 4 oz)
· 480 pieces of plain M&M’s  (Approx. 4oz)
· 20 small containers (plastic snack bags or Dixie cups) for each group
· Copies of the following for each student:

· Calculating Rations Activity WKS
· Pre-Test
· Worksheet #1 and/or Flowchart WKS
· Pearson Sq Blank Worksheet
· Pearson Sq Math Practice

· Feed Ration Practice
· Computer with a spreadsheet program for each student – Final Assessment.

	
	


	The "7 Elements"
	Teacher Notes

(and answer key)

	1. Introduce the CTE lesson. 

Calculate Ration Activity:

Give each group of students the appropriate amount of pre-mixed feedstuff (containers of candy).
Instruct students that they will be allowed to eat the candy after they have completed the activity.  (If you want to re-use the bags of candy, provide alternative candy for them to eat when they obtain the desired ration.)
Explain & provide students:

· Information on the protein % in each bag of candy.

· The desired % of protein needed in the final ration.
· The total desired weight of the final ration.
Within their groups, instruct them to find the amount of each feedstuff (containers of candy) that is needed to obtain the correct final ration. 
Tell students that they will not need to divide any of the containers of candy as the solution uses whole containers not a fraction of containers.   

Once they feel they have obtained the correct ration, they need to verify it with you.

Provide assistance to students that are struggling with how to calculate/check the desired % and/or desired weight of the final ration.
Allow time for students to try many different combinations
	Activity Setup & Notes
A. Containers will need to be marked as follows:  (Use “lAG01_Labels_Aug09.10mcc” document to print labels to stick on containers.  Works with Avery 5160 & 8160 mailing labels.)
· Mark “#1 Corn, 10% Protein, 1.67 lbs” on 10 containers.  

· Mark “#2 Soybean, 50% Protein, 1 lb” on 10 containers.  
B. Pre-mix bags of candy to represent corn and soybeans as follows.  
· #1 containers represent corn containing 10% protein.  Put exactly 2 peanut M&Ms and 18 plain M&Ms in containers marked #1.
· #2 containers represent soybean containing 50% protein.  Put exactly 3 peanut M&Ms and 3 plain M&Ms in containers marked #2.

C. Students will need to be given the following information for the desired feed ration:

· Desired % of protein (peanut M&M’s) needed in the final feed ration = 25%
· Total weight of final feed ration = 8 lbs
D. Student groups may try to find the correct mixture for this ration in different ways.  (This is a chance for you to see what they understand about obtaining feed rations.)
· Some may already know how to use Pearson Square.
· Some may use educated guesses to obtain the correct percentage of protein (peanut M&M’s) in the final mixture, and then check for correct weight.

· Some may use educated guesses to obtain the correct weight of the final mixture, and then check for the correct percentage of protein (peanut M&M’s).

· Some may be clueless.  You may want to partner them up with another group that seems to have a process.
E. Encourage students to try different methods.
F. If a group shows knowledge of Pearson Square or finds the ration quickly, you may want to change the weight of the final mixture to 16 lbs, 24 lbs, 10 lbs, etc.  Then, have the group try to find the new rations.  (When using 10 lbs, the ration of each feedstuff comes out to half unit, so have the students work the result on paper without using the candy.)   

	2. Assess students’ math awareness as it relates to the CTE lesson. 
Students will be assessed on their ability to solve simple math problems involving the following math concepts. 

· Basic math functions

· Absolute value

· Finding  percents

· Conversion of decimals & percents
	Pre-Assessment and Answer Key Files:
· Balance Feed Ration Pre-Test

· Key for Balance Feed Ration Pre-Test


NOTE

The following should have been previously covered:

· Nutrition terminology

· Feed nutrient values



	3. Work through the math example embedded in the CTE lesson. 
Use the flowchart to show students the math process of calculating a feed ration using Pearson square. 
	Walk through and describe the math involved in the steps of Pearson Square using the FLOW CHART. 
You may want to do Step 3 after you do Step 4.

	4. Work through related, contextual math-in-CTE examples.
Take the information from the rations activity and redo the activity using Pearson Square to obtain the correct mixture. 
	Re-work the activity in #1 using Pearson Square to show the process for obtaining the correct ration.

Provide the step by step Pearson Square WORKSHEET #1 for students to physically work through the process with you.

	5. Work through traditional math examples.
Write the following as percents rounded to the nearest hundredth:

1.  7/9

2.  15/40

3.  10/20

4.  1/15

Find the value to the nearest hundredth:

5.  35% of 15

6.  2% of 1000

7.  35.75% of 20

8.  0.5% of 100

	The majority of the math concepts involved are basic with the exception of working with percentages.  If the more basic concepts are a problem, you may need to supplement with more examples. 
KEY:

1.  77.78%

2.  37.5%

3.  50%

4.  6.67%

5.  5.25

6.  20

7.  7.15

8.  0.5

	6. Students demonstrate their understanding.

Give students different examples of feed rations using feedstuff with different values.
	Use attached examples and blank Pearson square worksheet.  Have students work through several problems until they master the process of Pearson Square. 
Pearson Square Examples

	7. Formal assessment.

Students will develop a computerized spreadsheet that will be able to calculate Pearson Square given feedstuff inputs and data for the desired ration.  Students will have to input equations so that the program can be built upon in future lessons.  Students will be assessed on their understanding of what math equations will need to be placed in each step of the process. 
	This lesson will lead into a more complex lesson that will move students into Quadrant D Leaning level.  Students will be using Pearson Square with many different feedstuff to find the best ration for the most economical ration possible. 
For the assessment have students develop and input formula into a computerized spread sheet.   We want them to develop a calculator for Pearson squares that can be used in the next units.  The document will be used to figure complex rations that will have several feedstuffs with varied % and costs.  They will need to find the ration that will be the most cost effective. 


Notes: 

· This is a lesson that is to present Pearson Square.

· I have already introduced terminology of Nutrition similar to the following document 

· Ration Balancing
· You can follow up this lesson with complex feed rations lesson.

· Complex rations and figuring nutrient requirements for different species, ages, sex, and production needed of animals. Using the following document & text to help students understand requirements. 

· Animal Nutrient Requirements
· Complex feed rations with the most economical feed efficiency using multiple feedstuff for the total ration. 
· Math Teachers could use this lesson as an alternative way of introducing mixture problems in a real world application. Pearson Square could be used to solve corresponding systems of linear equations. 
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