Assessment for Lesson C3-6: Balancing Animal Feed Rations 

Performance Standard Math 6C/6D/8D.H

Develop balanced rations using the Pearson Square method.
· Mathematical knowledge: Determine rations after calculating parts of corn and soybean meal, convert into percentages, determine total amount of feed desired.
· Strategic knowledge: Solve the problem using a systematic process.
· Explanation: Explain completely what was done and why it was done.
Procedures

Prior Student Learning Opportunities and Assessment Rationale

1. Students who meet the standard can compute and estimate using mental mathematics, paper-and-pencil methods, calculators, and computers (6C). Students who meet the standard can solve problems using comparison of quantities, ratios, proportions, and percents (6D).  Students who meet the standard can use algebraic concepts and procedures to represent and solve problems (8D).  Provide students with sufficient learning opportunities to develop the following:

· Select, use, and justify appropriate operations, methods, and tools to compute or estimate with real numbers.
· Solve problems that involve percents, including percent increase and decrease, regardless of the piece of information that is missing.
· Solve algebraic equations or word problems that involve linear equations or inequalities using algebraic or graphical representations.

Agricultural students interested in raising animals need to be able to figure how to balance simple rations.  One of the basic methods in determining a balance ration is the Pearson Square.  

Occupational Skill Standards: BP6: Mix feeds for use in facility. BP7: Select ration and formulation for class of cattle to be fed, including medication and other additives. SP6: Mix feeds for use in facility. SP7: Select ration and formulation for class of swine to be fed including medication and other additives.
Student Task

2. Provide each student with a copy of the task sheet and the rubric.  Have students review and discuss the task to be completed and how the rubric will be used to evaluate it.

3. Students will balance two feed rations.

a. How much Soybean Meal (45% Protein) and Barley (10 % Protein) should be mixed to get a mixture that is 14% protein?  You will be mixing up a ton of feed ration.

b. How much Soybean Meal (44% Protein) and Corn (13% Protein) should be mixed to get a mixture that is 16% protein?  You will be mixing up two tons of feed ration.

Optional Assignment

 Students can research the current price of additives and figure a total price of ration.

Evaluation – (the following may be used as guides for developing evaluation directions)

4.  Use the standard scoring rubric.  Give each student a score in each of the three categories.  A score of 4 should indicate completely correct solutions all parts of the problem, with complete and correct justifications of their reasoning. This requires a mathematical justification for why the Pearson Square method works, if that method is used in solving the problem.  A 3 should represent correct or nearly correct solutions to all parts, with only minor computational errors making their solutions inaccurate; their rationale should be sound but may not be completely explained.  This explanation may say they used the Pearson Square method, but not why the procedure makes sense.   A 2 would indicate that students have some idea about how to answer the questions but make major errors in computation and/or reasoning that affect their answers.  A 1 may have correct answer for one part but generally shows little understanding in their rationale for their procedures and processes.  A score of 0 generally reflects no correct responses and no logical rationale for their procedures and processes.

Minor errors in computation include making errors in the actual addition or multiplication or rounding incorrectly.  Major errors include using the wrong operations or formulas to relate terms.
Time Requirements

· One Class Period (45 minutes)

Resources

· Mathematics Rubric
· Student Task Sheet
· Lined Paper
· Pencil
· Calculator
· Lesson C3-6: Balancing Animal Feed Rations
Balancing Animal Feed Rations
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Balance two feed rations.  Completely explain how you find your answer and why you are doing each step of any procedure used. 

a. How much Soybean Meal (45% Protein) and Barley (10 % Protein) should be mixed to get a mixture that is 14% protein?  You will be mixing a ton of feed ration.

b. How much Soybean Meal (44% Protein) and Corn (13% Protein) should be mixed to get a mixture that is 16% protein?  You will be mixing two tons of feed ration.
c. How much Cottonseed meal (41.2% Protein) and Alfalfa Hay (17.1% Protein) should be mixed to get a mixture that is 15% protein for cattle? You will be mixing two tons of feed ration.

d. Create a ration that combines a concentrate and a roughage to feed to sheep. You need a total protein of 14% in the final ration. You will mix 500 pounds of feed ration.

Student Task Sheet (Answers)
Balancing Animal Feed Rations
Students will balance two feed rations.   Completely explain how you find your answer and why you are doing each step of any procedure used.

a. How much Soybean Meal (45% Protein) and Barley (10 % Protein) should be mixed to get a mixture that is 14% protein?  You will be mixing a ton of feed ration.

b. How much Soybean Meal (44% Protein) and Corn (13% Protein) should be mixed to get a mixture that is 16% protein?  You will be mixing two tons of feed ration.


45




  4 parts



10




   31 parts





   35 parts

Students should completely explain why they are using this procedure. 

Check of the calculation:

	88.57 lb barley x 10.0% CP
	=
	8.86

	11.43 lb SBM x 45.0% CP 
	=
	5.14

	100.00 lb mixture contains
	=
	14.00 lb CP, or 14 percent



44




  3 parts



13




   28 parts





   31 parts

Students should completely explain why they are using this procedure. 

Check of the calculation:



3600 lb corn at 13.0% CP contains 468 pounds of protein



400 lb soybean meal at 44% protein contains 176 pounds of protein



For a total of 44 pounds of protein in a 4000 lb mixture or 16.1 %

MATHEMATICS RUBRIC

NAME_______________________________   DATE___________________

   Exceeds standard (must receive a 4 in each area)

   Meets standard (must receive all 3’s or a combination which may include a 3 or 4)

   Approaches standard (must receive all 2’s or any combination may include a 3 or 4)

   Begins standard (has no 3’s or 4’s but all 1’s)

   Absent (has all 1’s and 0’s)

	
	Mathematical Knowledge
	Strategic Knowledge
	Explanation

	4
	· Wrote the right answer.

· Used math words correctly to show understanding of how math works.

· Worked it out with no mistakes.

· Used the right math words and labeled the answers.
	· Identified all the important parts of the problem, and knew how they went together.

· Showed all the steps used to solve the problems
	· Wrote what was done and why it was done.

· If a drawing was used, all of it was explained in writing.

	3
	· Knew how to do the problem, but made small mistakes.


	· Identified most of the important parts of the problem.

· Showed most of the steps used to solve the problem.
	· Wrote mostly about what was done.

· Wrote a little about why it was done.

· If a drawing was used most of it was explained in writing.

	2
	· Understood a little, but made a lot of big mistakes.
	· Identified some of the important parts of the problem

· Showed some of the steps used to solve the problem.
	· Wrote some about what was done or why it was done but not both.

· If a drawing was used, some of it was explained in writing.

	1
	· Tried to do the problem, but didn’t understand it.
	· Identified almost no important parts of the problem.

· Showed almost none of the steps used to solve the problem.
	· Wrote or drew something that didn’t go with the answer.

· Wrote an answer that was not clear.

	0
	· No answer attempted.
	· No strategy shown.
	· No written explanation.

	Score
	
	
	


14%





Soybean  Meal:  4/35 = 11.43%





11% of a ton is 228.6lbs.





Barley:  31/35 = 88.57%





89% of a ton is 1771.4lbs.





16%





Soybean  Meal: 3/31 = 10%





10% of 2 ton is 400lbs.





Corn:  28/31 = 90%





90% of 2 ton is 3600lbs.









