MATH-in-CTE LESSON PLAN 

LESSON TITLE:  Break Even
OCCUPATIONAL AREA:  Agriculture

CTE CONCEPT(S):  Break even
MATH CONCEPTS:  Solve systems of equations by graphing and substitution.

CCSS:  Algebra 9-12.CED.3, Algebra 9-12.REI.6, Algebra 9-12.REI.12
Mathematical Practice:
#1 Make sense of problems and persevere in solving them.





#2 Reason abstractly and quantitatively.





#4 Model with mathematics.

LESSON OBJECTIVE: Students will be able to analyze expenses and revenues to determine the amount of production needed to break even.

SUPPLIES NEEDED:  Instructor notes, student notes, Break Even Worksheet (and key), Break Even Quiz (and key), calculators, graphing calculators optional.

	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.

How does a company determine the cost of a product?

What does the company need to consider when pricing a product?

 
	Hand out notes.  Identify and discuss terminology.  Students should put the definitions in their notes.

Profit (P): Revenue – Expenses

Revenue:  Money earned from selling the product.

Expenses: Can be fixed costs or variable costs

Fixed costs (F): Costs that do not vary with the number of units produced. These costs might include rent, salaries, building costs, machinery costs, etc.

Variable costs (V): Costs that will vary with the number of units produced. These costs will include raw material costs, packaging costs and any other cost that will change or vary with the number of units produced. 

Break Even Point: Point at which the Revenue equals the Expenses.  It is where the company begins to make a profit.

	2.  Assess students’ math awareness as it relates to the CTE lesson.

What do you need to know?

Fixed costs? Variable costs?

What is the average price per quart of berries in the Alpena are for U-pick?  For already picked?


	Show students the Break Even Analysis Scenario of the Alpena Berry Farm.  Discuss possible expenses associated with growing berries such as the cost of the plants, fertilizer, labor, equipment replacement/repair, advertising, electricity, taxes, etc.  Discuss going market rates for berries in the Alpena area.


	3.  Work through the math example embedded in the CTE lesson.


	Example 1 is solved using a table, a graph, and algebraically using substitution.  Show students all three methods and how they are connected.  

	4.  Work through related, contextual math-in-CTE examples.


	Do Example 1 in notes solving by using a table, a graph, and an equation.   Have students complete try it.



	5.  Work through traditional math examples.

Refer to notes Examples 2-4.  Students should do the try its.


	Solve systems of equations using graphing or substitution method.  Students can graph by hand (make sure to stress the importance of accuracy) or using graphing calculators.



	6.  Students demonstrate their understanding.


	Allow students to begin work on the Break Even Worksheet.  While students are working, circulate the classroom, answering questions and assisting as needed.  Formatively assess students understanding through their work on the worksheet.  Clarify any misconceptions and troubleshoot common mistakes.  Encourage students who finish early to help others.



	7.  Formal assessment


	Break Even Quiz




