MATH-in-CTE LESSON PLAN 

LESSON TITLE: Volume Calculations in Agriculture

OCCUPATIONAL AREA:  Agriculture

CTE CONCEPT(S):  Find volumes in agricultural applications.

MATH CONCEPTS: Solve for volume of three-dimensional figures.  Convert volume units.
CCSS: Geometry 9-12.GMD.1, Geometry 9-12.GMD.2 Geometry 9-12.GMD.3, Geometry 9-12.GMD.4, Geometry 9-12.MG.1, 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.
LESSON OBJECTIVE: 
SUPPLIES NEEDED:  Instructor notes, student notes, Volume worksheet (and key), Volume quiz (and key), and calculators.
	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.

How is volume used in agriculture?

Name different types of volume units used in agriculture.
	Introduce the scenario for example 1 and 2.  Talk about different types of units used in the applications as well as the formulas used to compute volume.



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


	Instructor should discuss how volume is used in agricultural applications.  


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

Example 1, ask “How do we use the conversion 1 yd = 3 ft to convert cubic feet to cubic yards?”
Example 2, discuss conversions to gallons and bushels.


	Instructor will do examples 1 and 2 with the class.  

These examples show the importance of unit conversion.  Many students will know the conversions for linear units, but fail to modify them for area or volume units.
Explain the importance of appropriate units.  Students might use square units instead of cubic units and/or convert units improperly.



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

Example 4 looks at volumes of composite figures.  Discuss what figures make up the composite figure and how adding the volumes of each part results in the volume of the composite figure.

Example 5 uses Cavalieri’s Principle, which illustrates volumes of oblique three-dimensional figures.  Ask students if they have ever seen any applications of an oblique figure.  
Example 6, ask “What happens to the volume if one or more of the dimensions change in a figure?”
	Instructor should do example 4-6 then have students do try its in the student notes. 


	5.  Work through traditional math examples.


	Do example 3 in the notes together and have students do the Try its 1-4 associated with examples 3.


	6.  Students demonstrate their understanding.


	Allow students to begin work on 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


	Volume Quiz



