Lesson Plan: 8.EE.C.7a – Determine the Number of Solutions to 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

	What do you notice about the relationship between the structure of a linear equation and the solution type for that equation?

Linear equations can have different types of solutions. 
 

	Standards Addressed in This Lesson
	8.EE.C.7a Give examples of linear equation in one variable with one solution, infinitely many solutions, or no solutions.  


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

	Determine the number of solutions to linear equations.

	Relevance/Connections


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


	Student Outcomes



	· Students should be able to identify the three different types of solutions a linear equation can have.
· Students should be able to identify the number of solutions as they look at the structure of a linear equation.

	Prior Knowledge Needed to Support This Learning



	7.EE.A.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.
7.EE.B.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.
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.


	Method for determining student readiness for the lesson


	Use the warm up to determine whether students have retained the procedures to solve linear equations.  
If the errors you see are procedural instead of computational, consider re-teaching these concepts prior to beginning this lesson.



	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. Solve:    (ans: x = -6)
2. Write an equation and solve:  You go to your favorite clothing store and you purchase 4 shirts and 4 pair of jeans that cost $28 each.  If the total bill is $160, how much was each shirt?    (ans: x =12, so $12)   
3. Solve:      (ans: x=8)                       
**For struggling students, consider a mini-lesson on solving equations.

	

	Motivation



	· Ask students where equations are used daily.  
· Have the students check with their parents to see if they use equations in their work.
· Do an internet search with the class to find occupations that use equations.
  
	 

	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 are clarifying the language and underlying structure of equations.
· Principle II:  Expression: Students are provided models and examples of the process and product with equations.
· Principle III: Engagement: Students are provided a task that allows for active participation, exploration, and experimentation. 
Directions:
· Present the students with the equation: 
· 
· Give students one of three x values to substitute into this equation, and ask them to determine if their value is a solution to this equation.
· Use x = 2 (solution) x = 4 and x = 10
· Ask the class, “Which value is a solution to this equation?”  “How do you know?” “Do you think there are any other solutions to this equation?”
· Discuss the answers that all three groups obtained (12 = 12 vs. 16 = 12 vs. 28 = 12) and make sure students understand why there was only one correct solution.  This will become clearer as the students progress through this activity.

· Present the students with the equation: 
· 
· Give students one of three x values to substitute into this equation, and ask them to determine if their value is a solution to this equation. This time all values are solutions.
· Use x = 2, x = 4 and x = 10
· Ask the class, “Which value is a solution to this equation?”  “How do you know?” 
· Discuss the answers that all three groups obtained (12 = 12) and make sure students understand why there are infinitely many correct solutions.  
· Ask students: “Do you think there are any solutions to this equation?”
· Challenge the students to select their own x values to determine whether there is a solution to this equation.
· Discuss the results. 

· Present the students with the equation: 
· 
· Give students one of three values for x to substitute into this equation, and ask them to determine if their value is a solution to this equation.  This time none of the solutions will work.
· Use x = 2, x = 4 and x = 10
· Ask the class, “Which value is a solution to this equation?”  “How do you know?” 
· Discuss the answers that all three groups obtained (17 = 14) and make sure students understand why there was no correct solution.  
· Ask students: “Do you think there are any solutions to this equation?”
· Challenge the students to select their own x values to determine whether there is a solution to this equation.
· Discuss the results. 
· Display all three equations at once and review the number of solutions found for each.  Introduce the vocabulary of “infinitely many solutions”, “no solutions” and “one solution” equations.

	Students will persevere in solving equations to interpret and make sense of the solution to an equation. 
(SMP # 1)

Students will use clear and precise language in communication with other students, as they calculate efficiently and accurately.
(SMP # 6)

Students will look for regularity as they evaluate the reasonableness of their solutions in equations.
(SMP # 8)  



	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 clarifying the language and underlying structure.
· [bookmark: _GoBack]Principle II:  Expression: Students are provided scaffolding that can be gradually released with increasing independence and skills.
· Principle III: Engagement: Students will vary their foldable so that it is personalized to their learning needs.

Directions:
· Make a foldable for students to compare and contrast the three solution types for linear equations.
1. Fold a piece of paper in half vertically (hot dog) and cut the front half into thirds.
2. Label one section x = a, one section a = a, and one section a = b.
3. On the inside of the flap give the number of solutions (one solution, infinitely many, and no solutions).  Encourage students to add any personalized notes or realizations they have about each type of solution to this flap as well.
4. On the right inside section, write and transform the examples from activity one.

	Students will make sense of problems as to connect mathematical ideas to one another.
(SMP # 1)

Students will attend to precision as they understand meanings of symbols used in solving equations.
(SMP # 6)

Students will model each solution type with an example equation.
(SMP # 4)

	Activity 3

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


	· Principle I: Representation: Students are given explicit opportunities for review and practice.  Students are highlighting patterns and relationships.
· Principle II:  Expression: Students are provided alternatives for physically responding and indicating selections.
· Principle III: Engagement: Students are invited to personally respond, evaluate, and self reflect on the content and activities.

Directions:
· Students will work in pairs to determine the number of solutions to various equations.
· Give each pair 3 half sheets of paper with one of each type of equation to solve. (These could be laminated for use with dry erase markers.)
· Have students transform the equation using their foldable as a guide.  Students should show their work and the solution on the card.
· Display the three solution categories on the wall around the room.
· As students solve each problem, they will post their card under the appropriate type of solution.
· After all equations are posted, pairs will participate in a gallery walk to determine whether the equations have been correctly solved and appropriately placed.  You could have students put a sticky note on any equations they feel are misplaced or incorrectly solved.
· Have a whole class discussion address any sticky notes that were placed.  If students did not identify any incorrectly solved or misplaced equations, but you see some, you can address these during this discussion as well.

	Students will make sense of equations to see relationships between equations with a particular solution type.
(SMP # 1)

Students will attend to precision to communicate with others and use mathematical language in discussions.
(SMP # 6)

Students will critique the reasoning of their classmates to analyze equation solutions using their understanding of solution types.
(SMP # 3)

Students will make use of structure as they determine the characteristics of equations with a specific type of solution.
(SMP # 7)


	Closure
	· Ask students: “What do you notice about the similarities and differences in the structures that lead to a particular solution type?” Place students in groups and ask them to write an equation with each of the three types of linear equation solutions.  Have the students check their group participants’ equations.  


	



	Supporting Information

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

	· Students with Disabilities/Struggling Learners – 
· Color code the equation cards in activity three.
· Utilize Learnzillion.com tutorials to re-teach or reinforce these concepts.
· ELL – Reinforce key vocabulary (distributive property, combining/collecting like terms, inverse
 operations, solve, simplify, transform, infinite, solution)
· Gifted and Talented – 
· Have students find patterns in the coefficients and constants within an equation to determine the solution type without transforming it completely.
· Increase the complexity of the initial equations.


	Materials
	· Chart paper


	Technology

	· Document camera
· Smartboard
· Internet


	Resources

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