MATH-in-CTE LESSON PLAN TEMPLATE
LESSON TITLE:  Air-Fuel Ratio for engines

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

OCCUPATIONAL AREA:  Automotive

CTE CONCEPT(S):  Engine Performance

MATH CONCEPTS:  Use ratio and proportion to solve problems.
CCSS:  7.RPA.2 
Math Practices:  	#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 calculate the volume of air needed to burn different amounts of gasoline.

SUPPLIES NEEDED:  AFR instructor notes, student notes, worksheet (and key), and quiz (and key), calculators.

	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.
How much air is needed to completely burn 4 gallons of gas with a AFR of 15:1

What is the air fuel ratio (AFR)?
How does the AFR affect engine performance?
What are a Stoichiometric AFR, a lean AFR and a rich AFR?
	Proper AFR calibration is critical to performance and durability of the engine and it's components. The AFR defines the ratio of the amount of air consumed by the engine compared to the amount of fuel.
In a perfect setting, the AFR of a gasoline engine should be 14.7:1. This is called the Stoichiometric AFR (For this lesson, we are going to round to 15:1 to keep the math simple)



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

What is a ratio? A proportion?

	A ratio is a comparison of two values expressed as a fraction or with a colon


A proportion is when two ratios are equal to each other. Sometimes one of the values are missing and we are able to solve for it using cross multiplication




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


	The ratio 15:1 is comparing the ATOMIC weights of both gas and air.   We are comparing the amount of air measured in cubic feet to the number of gallons of gasoline. When doing some complicated conversions to get this formula in units we understand, the 15:1 ratio is equivalent to 

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




	[bookmark: _GoBack]Students should complete the examples and “try it” problems in the student notes

	5.  Work through traditional math examples.


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

	6.  Students demonstrate their understanding.


	Allow students to begin work on the AFR 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 AFR quiz as a summative 
assessment.





