MATH-in-CTE LESSON PLAN 
LESSON TITLE:  Piston Displacement (Lesson 3)

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

OCCUPATIONAL AREA:  Automotive
[bookmark: _GoBack]
CTE CONCEPT(S):  Find the Cubic Inch Displacement

MATH CONCEPTS:  Find volume of cylinders.  Solve formulas using order of operations.  Convert units of measure for volume.
CCSS:  Geometry 9-12.GMD.3, Geometry 9-12.MG.1, Geometry 9-12.MG.2, Algebra 9-12.CED.4, Algebra 9-12.REI.2
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.
				#6 Attend to precision.
				#7 Look for and make use of structure.
				#8 Look for and express regularity in repeated reasoning.

LESSON OBJECTIVE:  Students will be able to calculate the change in cubic inch displacement if the bore or stroke is changed. 

SUPPLIES NEEDED:  Instructor notes, student notes, calculators.

	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.
How do we get more power out of an engine?
	Give the students the student notes.   Ask students how they can create more power in an engine.


	2.  Assess students’ math awareness as it relates to the CTE lesson.
What creates power?  What is the CID on a stock engine?  How can it be changed to make the car go faster?  What are possible consequences of changing a particular variable in the CID formula?


	Instructor will discuss how changes in the bore and or stroke can affect the piston displacement.  From Lesson 1, students learned how to calculate cubic inch displacement and its relationship to the volume of a cylinder.  From Lesson 2, students learned how to convert units for piston displacement. In Lesson 3, students will explore how changes to the bore and stroke change the piston displacement.
(Refer to notes)

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



	The instructor will discuss options of changing the bore or the stroke to create more power in the engine as well as the implications of how those changes might affect other aspects of the car’s performance.

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

Why would we want to do calculations before boring an engine block or changing crankshafts?


	Do example 1 and example 2 in the student notes.

Explain the importance of calculating the CID before actually changing the engine block or crankshaft.


	5.  Work through traditional math examples.




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

	6.  Students demonstrate their understanding.

	Small group problem in groups of 2-3.  Have a discussion of results following.  Allow students to begin work on Piston Displacement Worksheet for Lesson 3.  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

	Quiz Piston Displacement for Lesson 3







