MATH-in-CTE LESSON PLAN 

LESSON TITLE:  Maximizing volume

AUTHOR:  These materials were a collaborative effort created with funds awarded by the Michigan Department of Education
OCCUPATIONAL AREA:  Construction Technology/Woodworking
CTE CONCEPT(S): Students will maximize the volume of a rectangular container.
MATH CONCEPTS: Use a cubic model to describe a situation.  Analyze a polynomial function, finding relative maximums, minimums, and zeros.  Convert units of measure from cubic feet to gallons.

CCSS: Function 9-12.IF.4, Function 9-12.IF.7, Geometry 9-12.MG.2, Geometry 9-12.MG.3
Mathematical Practice: 
 #1 Make sense of problems and persevere in solving them.





#2 Reason abstractly and quantitatively.





#4 Model with mathematics.





#6 Attend to precision.





#7 Look for and make use of structure.

LESSON OBJECTIVE:  Students will be able to determine cuts in a sheet of metal to maximize the volume of a container.

SUPPLIES NEEDED:  Instructor notes, student notes, Maximizing volume activity, Maximizing volume worksheet (and key), Maximizing volume quiz (and key), graph paper, scissors, tape, and graphing calculators.

	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.

A customer wants a bin (with no top) to store parts.  Using a 48” x 72” piece of wood, you need to make the largest bin possible.  


	Introduce the design problem to the class.  

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


	Using the design problem, discuss possible shapes for the container and how to make the cuts.  Also discuss pertinent terminology related to the problem such as kerf allowance, etc.



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

 
	Hand out sheet of graph paper and scissors, and display the maximizing volume activity on an overhead. This activity will give students a concrete example of making the bin before building it.  Encourage students to try different square cut outs to illustrate the changes in the volume when taped.



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

When viewing the graph on the calculator, ask, 

“What does x and y represent in our scenario?”  

“Can x or y be a negative problem in this scenario?”


	Instructor will do example 1 with the class and then have the students do the try it.


	5.  Work through traditional math examples.


	Do example 2 in the notes and then have the students do the try it.

	6.  Students demonstrate their understanding.


	Allow students to begin work on Maximizing Volume 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
	Maximizing Volume Quiz




