MATH-in-CTE LESSON PLAN TEMPLATE

LESSON TITLE:  Compression Ratio for piston engines Lesson 2

CREATED BY: These materials were a collaborative effort created with funds awarded by the Michigan Department of Education

OCCUPATIONAL AREA:  Automotive

CTE CONCEPT(S):  Calculate Compression Ratios while manipulating the variables of piston displacement or chamber volume.

MATH CONCEPTS:  Students will calculate the compression ratio of piston engines using formulas for Piston Displacement and Chamber Volume.  Students will use direct and/or inverse variation.

CCSS:  Algebra 9-12.CED.1, Algebra 9-12.REI.1

Mathematical Practice:
#1 Make sense of problems and persevere in solving them.





#2 Reason abstractly and quantitatively.





#3 Construct viable arguments and critique the reasoning of others.




#4 Model with mathematics.

LESSON OBJECTIVE:  Students will be able to calculate the compression ratio of piston engines using formulas for Piston Displacement and Chamber Volume. Students will use direct and/or inverse variation to determine what happens to the compression ratio as the variables for piston displacement and chamber volume are manipulated. 

SUPPLIES NEEDED:  Compression ratio lesson 2 instructor notes, student notes, worksheet (and key), and quiz (and key), calculators.

	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.

Introduce the scenario of two cars (same make and model) racing.  Car 1 has increased its piston displacement while car 2 has increased its chamber volume.  Which car will win?


	Discuss how the piston displacement and chamber volume affect the compression ratio.


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

How does the piston displacement affect the compression ratio?  If the piston displacement is increased while the chamber volume stays the same, what happens?

How does the chamber volume affect the compression ratio?  If the chamber volume is increased while the piston displacement stays the same, what happens?


	Using the formula for compression ratio, investigate how changing the piston displacement or the chamber volume will affect the compression ratio?  Relate this back to the mathematical definitions of direct and inverse variation. (Refer to notes for compression ratio lesson 2)

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


	Students should complete the examples and “try it” problems in the student notes

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


	Students should complete the examples and “try it” problems in the student notes

	5.  Work through traditional math examples.


	Students should complete examples and “try it” in the student notes.

	6.  Students demonstrate their understanding.


	Have student write (individually or groups of 2) how they would modify an engine by changing piston displacement, chamber volume, or both.  If time allows, share some student work and discuss/critique their reasoning as a class discussion.  Allow students to begin work on the Compression Ratio Lesson 2 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


	Students will complete the compression ratio quiz as a summative assessment.


