Lesson Plan: 8.EE.C.7b – Solving Linear Equations
(This lesson should be adapted, including instructional time, to meet the needs of your students.)

	Background Information

	Content/Grade Level

	Expressions and Equations/ Grade 8

	Unit/Cluster

	Analyze and solve linear equations and pairs of simultaneous linear equations.

	Essential Questions/Enduring Understandings Addressed in the Lesson


	When is the distributive property used to solve an equation?
Why do you need to collect like terms?
Why is there a specific order of steps to solve an equation?

An equation represents the balance between two equal quantities.


	Standards Addressed in This Lesson
	8.EE.C.7b Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive property and collecting like terms.


It is critical that the Standards for Mathematical Practices are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practices will be evident in every lesson.  The Standards for Mathematical Practices make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Solving linear equations using distribution and collecting like terms.

	Relevance/Connections


	8.EEC.8b Solve systems of two linear equations in two variables algebraically, and estimate solutions by 
 graphing the equations.
8.EEC.8c  Solve real world and mathematical problems leading to two linear equations in two variables.

	Student Outcomes

	Students will determine the initial or next step in order to solve a linear equation. 

	Prior Knowledge Needed to Support This Learning



	7.EEA.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions   with rational coefficients.
7.EEB.4a Solve word problems leading to equations of the form px + q = r and p(x + q) = r, where p, q, and rare specific rational numbers;  solve equations of these forms fluently.


	Method for determining student readiness for the lesson

	Pre-assess on 7.EEA.1 and 7.EEB.4a using the warm up to determine whether students have retained the procedures from 7th grade.




	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Warm Up




	1. Simplify:      (ans: -2x-6)       
2. Solve:    (ans: x = -3)
3. Write an equation and solve:  You are making key chains to sell for $2.50 each.  Materials cost $12 total.  If you want to make $60, how many key chains do you need to sell?    (ans: x =24.4 so you need to sell 25 key chains)                               
4.  Solve:    (ans: x=8)

	

	Motivation


	Do a search on the internet to find out who uses linear equations in their jobs.
	 

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	UDL Components:
· Principle I: Representation: Students determine that complex equations are composed of simpler expressions and symbols. 
· Principle II:  Expression: Students will categorize and systematize equations and their solution methods.
· Principle III: Engagement: Students actively participate and explore methods to solve equations. 

Directions:
· Present students with the equation:
   (ans:  x = 8.5)
· Have students work in pairs to solve the equation using their prior knowledge of the distributive property, combining like terms, and solving equations.
· Use a document camera to display all the unique solution methods and answers.
· Ask students, “How can we determine if any of these solutions are correct?” (Substitute the solution into the equations)
· Assign groups of students one of the solutions.  Allow time to determine if the solution is correct and to share their findings. Have one student who correctly solved the equation share the steps used to solve the equation.
· In the event that none of the answers given are correct, show the students your solution method and answer, and have them check its validity.
· Continue this process with new equations from the “Activity One Sample Equations” (Attachment #1).  

	Students will persevere in solving multi-step equations as they look for the entry point in the solution process for that particular equation and plan a solution pathway. 
(SMP # 1)

Students will use clear and precise language in communication with other students. Correct use of vocabulary: distributive property, collect like terms, and inverse operations.
(SMP # 6)

Students will evaluate their own thinking and the thinking of other students as they evaluate how students solve the equation to determine a solution.
(SMP # 3)  



	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary



	UDL Components:
· Principle I: Representation: Students are using cues to solve complex equations in sequential steps.
· [bookmark: _GoBack]Principle II:  Expression: Students are physically responding with the step cards to solve the equation and writing the step on the board.
· Principle III: Engagement: Students get feedback to support them in understanding their progress in a timely manner.

Directions:
· Teachers will display an equation from “Activity Two Sample Equations” (Attachment #2).  
· The goal of this activity is for students to identify the next step to solve given equations using the “hot seat” activity.  
· Line students up into rows forming teams.  In this activity, the student at the back of the row is in the “hot seat.” That student writes the next step of the equation.  He then passes the “next step card” to the student in front of him.  If that student agrees, he passes it forward; if he disagrees he passes it backward.  This continues until the team gets the answer to the front student. There is no talking allowed.  After each question, students will rotate one seat forward.
· The “next step cards” for this activity will be:
· Use the distributive property
· Collect/ Combine like terms 
· Add to isolate the variable
· Subtract to isolate the variable
· Multiply to isolate the variable
· Divide to isolate the variable
· Ask students “What structure within the equation told you that this was the next (or initial) step?”
· Once all groups have answered, have a volunteer show that step on the board.

	Students will persevere in solving multi-step equations by looking for the initial or next step in the solution process for a particular equation.
(SMP # 1)

Students will attend to precision as they use appropriate terminology to justify the initial or next step in solving the equation.
(SMP # 6)

Students will use properties to solve equations. (SMP # 7)



Students will use repeated reasoning to understand the algorithm of solving an equation.
(SMP # 8)

	Closure
	Ask students “What are the steps to solving any equation?” Give students think time and partner time to come up with a list (or flow chart) of steps.  Then discuss as a class and make sure everyone has a viable solution method written down.

	




	Supporting Information

	Interventions/Enrichments
· Students with Disabilities/Struggling Learners
· ELL
· Gifted and Talented

	· Students with Disabilities/Struggling Learners –
·  You could use algebra tiles to give a concrete example of collecting like terms and/or the basic concept of solving equations.  
· Learnzillion.com videos can be used to re-teach or reinforce these concepts.
· ELL – 
· pre-teach key vocabulary (distributive property, combining/collecting like terms,  inverse
operations, solve, simplify)
· Gifted and Talented – 
· Increase the rigor of equations used in the activities.
· Present students with alternative strategies to solve equations such as clearing the fractions in an equation by multiplying through by the common denominator.


	Materials
	· Hot Seat cards – cards


	Technology

	· document camera 


	Resources

	· Learnzillion.com is a website that provides tutorials linked to Common Core Standards for 3rd through 8th grade
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Attachment #1

Activity One – Sample equations

Group A:
· 			(x=6)
· 			(y= -1)
· 			(k = 5.7)
· 			(x= -2)
· 		(y = 7)
·  		(x=8)

Group B:
· 			(y = )
· 			(x = 5)
·  		(z = 11.2)
· 			(r = )
· 			(y = 3)




Attachment #2
Activity 2 - Hot Seat Sample Questions
 (
Hot Seat Answer 1
What is the next step in solving this equation?
Answer: Collect/Combine like terms because we see two terms with the same variable on the same side of the equation.
) (
Hot Seat Question 1
What is the next step in solving this equation?
) (
Hot Seat Question 3
What is the next step in solving this equation?
) (
Hot Seat Answer 2
What is the next step in solving this equation?
Answer: Distribute the fraction to the terms inside the parentheses to get rid of the parentheses in the equation.
) (
Hot Seat Question 2
What is the next step in solving this equation?
)
 (
Hot Seat Answer 3
What is the next step in solving this equation?
-5.7 = -
k
Answer: Isolate the variable, k, using the inverse operation of addition, by subtracting 10 on both sides. 
)

























 (
Hot Seat Question 4
What is the next step in solving this equation?
) (
Hot Seat Answer 4
What is the next step in solving this equation?
Answer: Isolate the variable x, using the inverse operation of subtraction by adding 3 to both sides.
)
								






 (
Hot Seat Answer 5
What is the next step in solving this equation?
Answer:  Isolate the variable 
 using the inverse operation of multiplication by dividing 
-3 on both sides.
) (
Hot Seat Question 5
What is the next step in solving this equation?
)







 (
Hot Seat Answer 6
What is the next step in solving this equation?
Answer:  Isolate the 
variable 
,
 
using the inverse operation of 
division 
by 
multiplying 
3 on both sides.
) (
Hot Seat Question 6
What is the next step in solving this equation?
)
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