MATH-in-CTE LESSON PLAN 

LESSON TITLE:  3-4-5 Rule

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

OCCUPATIONAL AREA:  Welding

CTE CONCEPT(S):  Square a project using the 3-4-5 rule.

MATH CONCEPTS:  Solve applications using the Pythagorean Theorem.

CCSS: Geometry 9-12.SRT.8, 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.





#6 Attend to precision.

LESSON OBJECTIVE:  Students will be able to square a project using the 3-4-5 rule also known as the Pythagorean Theorem.

SUPPLIES NEEDED:  Objects that are square and not square, instructor notes, student notes, 3-4-5 rule worksheet (and key), 3-4-5 rule quiz (and key), calculators, rulers.

	THE “7 ELEMENTS”
	TEACHER NOTES

	1.  Introduce the lesson.

What does it mean to “square” an object?  What is the relationship between perpendicular lines, right angles, and 90(?

What tools could possibly help with making sure a trailer is square?  

Why might it not be a good idea to use some of these tools in our trailer application?
	Give the students the student notes.  

Introduce the idea of building a metal frame for a hauling trailer.

Ask students questions about making sure the trailer frame is square and what “squaring” means.  Introduce vocabulary and have students write definitions in their notes. 



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

What theorem by a famous Greek mathematician illustrates the 

3-4-5 rule?


	Show some cut objects that are square and some that are not square.  Talk about the importance of squaring the object when building.  Instructor will discuss vocabulary associated with squaring and how it relates to the application.   Instructor should introduce the Pythagorean Theorem, Pythagorean Triples, and the converse of the Pythagorean Theorem.  (Refer to notes)

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

How accurate do our measurements need to be?  What is an acceptable tolerance?

By using the Pythagorean Theorem and measuring precisely, what problems will we eliminate as we continue to build the trailer?

Are there other methods we can use to determine if our frame is “square?”  

What are some other ways we can use the Pythagorean Theorem in applications?


	Instructor will discuss the hauling trailer frame and ask students questions to ensure understanding.

Acceptable tolerance of 1/8 inch would be several degrees off.

Measuring precisely will eliminate future problems in building, such as placement of the flooring on the trailer.

Since the shape is a rectangle, the diagonals could be measured to determine if the corners are perpendicular.

Construction, woodworking, design, architecture, CAD drawing.

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


	Do examples 1 and 2 then have students do try it in the student notes. (Refer to notes)

	5.  Work through traditional math examples.


	Instructor will explain how to solve applications using the Pythagorean Theorem.  Instructor will do Example 3 with the class.  Have students do the try it problem.  (Refer to notes)

	6.  Students demonstrate their understanding.


	Allow students to begin work on 3-4-5 Rule 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
	3-4-5 Rule Quiz


