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	Program Information
	[Lesson Title]

Apply the Properties of Operations to Generate Equivalent Expressions

	TEACHER NAME

Andrea Karpiak
	PROGRAM NAME

Mansfield City Schools – Adult & Community Ed

	
	[Unit Title]

Measurement and Data
	NRS EFL(s)

2 – 4 
	TIME FRAME
Order of Operations: 

30-60 minutes 
Factored form to Expanded Form using the Distributive Property: 60-90 minutes
Expanded form to Factored Form using the Distributive Property: 60-120 minutes 

Extension: 60 minutes


	Instruction 
	ABE/ASE Standards – Mathematics
       

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	N.3.13

N.3.22

N.3.26

N.3.28

N.3.29
N.4.6

	Operations and Algebraic Thinking
	
	Geometric Shapes and Figures
	
	Measurement and Data
	D.2.12


	
	The Number System
	
	Expressions and Equations
	A.3.10
A.2.2

A.3.9
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	
	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center (TRC).



	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry


	
	

	
	Mathematical Practices (MP)

	
	(
	Make sense of problems and persevere in solving them. (MP.1)
	(
	Use appropriate tools strategically. (MP.5)

	
	(
	Reason abstractly and quantitatively. (MP.2)
	(
	Attend to precision. (MP.6)

	
	(
	Construct viable arguments and critique the reasoning of others. (MP.3)
	(
	Look for and make use of structure. (MP.7)

	
	(
	Model with mathematics. (MP.4)
	(
	Look for and express regularity in repeated reasoning. (MP.8)

	
	LEARNER OUTCOME(S)
· Students will apply the properties of operations to generate equivalent expressions. 
	ASSESSMENT TOOLS/METHODS
· Teacher observation 

· Contextualized activities 

· Worksheets



	
	LEARNER PRIOR KNOWLEDGE

· Students should know how to find the greatest common factor of two or more numbers 

· Students should know how to combine like terms from expressions from standard.

	
	INSTRUCTIONAL ACTIVITIES 

Before beginning the lesson, the teacher will need to create a free online account at LearnZillion.
Order of Operations:

1. In this lesson student will learn how to simplify whole number expressions by applying the rules of the order of operations. Have students watch Order of Operations.
2. Pass out PEMDAS Rules
3. Have students complete the following worksheets on Order of Operations:
a. Order of Operations (Five Numbers, Four Operations with Parentheses)
b. Order of Operations (Five Numbers, Four Operations with Parentheses and Exponents)
c. Order of Operations (Five Numbers, Four Operations with Nested Parentheses)
d. Order of Operations (Five Numbers, Four Operations with Nested Parentheses and Exponents)
Factored form to Expanded Form using the Distributive Property:
1. Follow the steps from the lesson plan Grade 6 Mathematics Module4, Topic D, Lesson 12 so that your students have a contextualized approach on how to go from a factored form to an expanded form of an expression. (Make sure to use either both pdfs or both word docs, one is a student copy and one is a teacher copy.)

2. Have your students watch Expand linear expressions using the distributive property. 

3. Complete the following worksheets to continue to practice how to go from a factored form to the expanded form of an expression. 
a. Factoring/Distributive Property Worksheet 1
b. Factoring/Distributive Property Worksheet 2
c. Simplifying Algebraic Expressions
Expanded form to Factored Form using the Distributive Property:
1. Have student watch Use the distributive property.

2. Follow the steps from the lesson plan Grade 6 Mathematics Module 4, Topic D, Lesson 11 so that your students have a contextualized approach on how to go from an expanded form to a factored form of an expression. (Make sure to use either both pdfs or both word docs, one is a student copy and one is a teacher copy)
3. Have students complete the following worksheets to practice how to go from an expanded form to the factored form of an expression.
a. Factoring/Distributive Property 1
b. Factoring/Distributive Property 2
c. Factoring/Distributive Property 3
d. Factoring/Distributive Property 4
Extension:
1. The lesson Solve problems using the distributive property builds upon students' previous work with the distributive property and multiplication. In this task, students will use a menu to calculate the total cost of a meal for the week. They must use two plans to determine the cost, and compare the two plans. Through this work, students will extend their understanding of the distributive property with negative and positive rational numbers. The mathematical concepts in this lesson build towards students' future work simplifying expressions and solving equations.

2. The slides/video/activities in Understand the distributive property will teach your students to understand how they can use the distributive property and common factors to write equivalent expressions.


	RESOURCES
Computer with Internet access

Projector, ability to project

Speakers

Math Antics | Order of Operations. (n.d.). Retrieved from http://mathantics.com/index.php/section/lesson/OrderOfOperations
Student copies of PEMDAS Rules
PEMDAS Rules. (n.d.). Retrieved from http://www.math-aids.com/cgi/pdf_viewer_7.cgi?script_name=pemdas_rules.pl&x=109&y=14
Student copies of Order of Operations (Five Numbers, Four Operations with Parentheses) 

Order of Operations (Five Numbers, Four Operations with Parentheses). (n.d.). Retrieved from http://www.math-aids.com/cgi/pdf_viewer_7.cgi?script_name=order_of_operations.pl&skill=1&type=2&language=0&memo=&answer=1&x=84&y=23
Student copies of Order of Operations (Five Numbers, Four Operations with Parentheses and Exponents)

Order of Operations (Five Numbers, Four Operations with Parentheses and Exponents). (n.d.). Retrieved from http://www.math-aids.com/cgi/pdf_viewer_7.cgi?script_name=order_of_operations.pl&skill=1&type=3&language=0&memo=&answer=1&x=123&y=19
Student copies of Order of Operations (Five Numbers, Four Operations with Nested Parentheses)

Order of Operations (Five Numbers, Four Operations with Nested Parentheses). (n.d.). Retrieved from http://www.math-aids.com/cgi/pdf_viewer_7.cgi?script_name=order_of_operations.pl&skill=1&type=4&language=0&memo=&answer=1&x=89&y=23
Student copies of Order of Operations (Five Numbers, Four Operations with Nested Parentheses and Exponents)

Order of Operations (Five Numbers, Four Operations with Nested Parentheses and Exponents). (n.d.). Retrieved from http://www.math-aids.com/cgi/pdf_viewer_7.cgi?script_name=order_of_operations.pl&skill=1&type=5&language=0&memo=&answer=1&x=81&y=9
EngageNY. (n.d.). Grade 6 Mathematics Module 4, Topic D, Lesson 12. Retrieved from https://www.engageny.org/resource/grade-6-mathematics-module-4-topic-d-lesson-12
Forster, S. (n.d.). Expand linear expressions using the distributive property. Retrieved from https://learnzillion.com/lesson_plans/8630-expand-linear-expressions-using-the-distributive-property
Student copies of Factoring/Distributive Property Worksheet 1
Factoring/Distributive Property Worksheet 1. (n.d.). Retrieved from http://www.homeschoolmath.net/worksheets/table-factoring-distributive.php?col=2&row=7&coeffmin=2&coeffmax=12&constmin=2&constmax=12&decimals=0&workspace=3&problemtype=2&type1=1&type2=1&orientation=portrait&font=sans-serif&FontSize=14pt&pad=10&border=on&color=blue&ptitle=&html_worksheet=Html+worksheet
Student copies of Factoring/Distributive Property Worksheet 2

Factoring/Distributive Property Worksheet 2. (n.d.). Retrieved from http://www.homeschoolmath.net/worksheets/table-factoring-distributive.php?col=2&row=7&coeffmin=-9&coeffmax=12&constmin=-9&constmax=12&decimals=0&workspace=3&problemtype=2&type1=1&type2=1&orientation=portrait&font=sans-serif&FontSize=14pt&pad=10&border=on&color=teal&ptitle=&html_worksheet=Html+worksheet
Student copies of Simplifying Algebraic Expressions
Simplifying Algebraic Expressions. (n.d.). Retrieved from http://www.math-aids.com/cgi/pdf_viewer_2.cgi?script_name=pre-algebra_distributive.pl&four_multi=1&n_range=2&language=0&memo=&answer=1&x=67&y=16
Brunner, M. (n.d.). Use the distributive property. Retrieved from https://learnzillion.com/lesson_plans/2818#lesson-tab
EngageNY. (n.d.). Grade 6 Mathematics Module 4, Topic D, Lesson 11. Retrieved from https://www.engageny.org/resource/grade-6-mathematics-module-4-topic-d-lesson-11
Student copies of Factoring/Distributive Properties 1
Factoring/Distributive Property 1. (n.d.). Retrieved from http://www.homeschoolmath.net/worksheets/table-factoring-distributive.php?col=2&row=7&coeffmin=2&coeffmax=12&constmin=2&constmax=12&decimals=0&workspace=3&problemtype=1&type1=1&orientation=portrait&font=sans-serif&FontSize=14pt&pad=10&border=on&color=blue&ptitle=&html_worksheet=Html%2Bworksheet
Student copies of Factoring/Distributive Property 2
Factoring/Distributive Property 2. (n.d.). Retrieved from http://www.homeschoolmath.net/worksheets/table-factoring-distributive.php?col=2&row=7&coeffmin=2&coeffmax=12&constmin=2&constmax=12&decimals=0&workspace=3&problemtype=1&type1=1&orientation=portrait&font=sans-serif&FontSize=14pt&pad=10&border=on&color=blue&ptitle=&html_worksheet=Html%2Bworksheet
Student copies of Factoring/Distributive Property 3
Factoring/Distributive Property 3. (n.d.). Retrieved from http://www.homeschoolmath.net/worksheets/table-factoring-distributive.php?col=2&row=7&coeffmin=-9&coeffmax=12&constmin=-9&constmax=12&decimals=0&workspace=3&problemtype=1&type1=1&orientation=portrait&font=sans-serif&FontSize=14pt&pad=10&border=on&color=teal&ptitle=&html_worksheet=Html+worksheet
Student copies of Factoring/Distributive Property 4
Factoring/Distributive Property 4. (n.d.). Retrieved from http://www.homeschoolmath.net/worksheets/table-factoring-distributive.php?col=2&row=7&coeffmin=-9&coeffmax=12&constmin=-9&constmax=12&decimals=0&workspace=3&problemtype=1&type1=1&type2=1&orientation=portrait&font=sans-serif&FontSize=14pt&pad=10&border=on&color=teal&ptitle=&html_worksheet=Html+worksheet
Pawlikowski, D. (n.d.). Solve problems using the distributive property. Retrieved from https://learnzillion.com/lesson_plans/130-solve-problems-using-the-distributive-property#lesson-tab
Brunner, M. (n.d.). Understand the distributive property (C). Retrieved from https://learnzillion.com/lesson_plans/2817#lesson-tab


	
	DIFFERENTIATION
· Students will watch several tutorial videos, complete contextualized activities and apply the information to worksheets.  A variety of worksheets are available to meet the diverse needs of your students. 
· Also, several Khan Academy links are provided in the additional information section of this lesson plan to provide extra support. I would encourage your students to work together and use peer teaching.  


	Reflection
	TEACHER REFLECTION/LESSON EVALUATION



	
	Additional Information

Khan Academy. (n.d.). Intro to order of operations. Retrieved from https://www.khanacademy.org/math/algebra-basics/core-algebra-foundations/algebra-foundations-order-of-operations/v/introduction-to-order-of-operations
Khan Academy. (n.d.). Distributive property algebraic expressions. Retrieved from https://www.khanacademy.org/math/in-eighth-grade-math/rational-numbers-1/properties-rational-number/v/distributive-property-example-1
Khan Academy. (n.d.). The distributive property with variables. Retrieved from https://www.khanacademy.org/math/algebra-basics/core-algebra-expressions/core-algebra-manipulating-expressions/v/factoring-algebraic-expressions
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