MATH-in-CTE LESSON PLAN 

LESSON TITLE:  Squaring Material

AUTHOR:  These materials were a collaborative effort created with funds awarded by the Michigan Department of Education
OCCUPATIONAL AREA:  Welding

CTE CONCEPT(S):  Students will square material.

MATH CONCEPTS:  Students will use properties of quadrilaterals, parallel and perpendicular lines, and angle measures to square material.

CCSS:  Geometry 9-12.CO.1, Geometry 9-12.GPE.4, Geometry 9-12.MG.1, Geometry 9-12.CO.11

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





#2 Reason abstractly and quantitatively.





#4 Model with mathematics.





#5 Use appropriate tools strategically.





#6 Attend to precision.

LESSON OBJECTIVE:  Students will be able to use properties of quadrilaterals, parallel and perpendicular lines, and angle measures to square material.

SUPPLIES NEEDED:  Instructor notes, student notes, Squaring Material worksheet (and key), Squaring Material quiz (and key), rulers, protractors, right triangles, scissors, pre-cut paper shapes, paper cutter, “Why a 360 is a Square” handout, and Squaring Simulation.

	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.

Ask students what “360” means and give examples of 360.
	Student responses might include a circle, bike/skateboard tricks, etc.

You will respond that 360 is actually a square and that you will explain why later.



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


	Instructor will do a white board review of terminology and measuring angles as a formative assessment.  Hand out the notes.  Instructor will discuss the terminology and review properties of quadrilaterals.  (Refer to notes)

Instructor will use a paper model to explain why 360 is a square.


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

Ask, “What does it mean to square an object?”


	Give students a pre-cut paper shapes, scissors, and right triangle.  Instructor will have students simulate squaring sheet metal using paper and scissors.  (Refer to Squaring Simulation)



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


	Use the paper cutter as a shear.  This will simulate the process of using the sheet metal shear in the shop.  Have students select a pre-cut paper shape and use the squaring process.  Students should label and mark the shape prior to using the paper cutter (shear).  After confirming the marks, they should use the paper cutter to square up the piece.



	5.  Work through traditional math examples.


	Have students do the examples 1-4 and try it problems.  (Refer to notes)

	6.  Students demonstrate their understanding.


	Allow students to begin work on the Squaring Material 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
	Squaring Material Quiz

Students will demonstrate the squaring process by cutting a required shape from existing stock material using only the shear and fence ruler.


