CURRIKI ALGEBRA UNIT 4

Expressions and Equations

Lesson 4.3: Solve Equations in One Variable

Unit 4: Expressions and Equations

The five lessons (4.1-4.5) provide the instruction and practice that supports the culminating activity in the final unit project.
Lesson 4.3: Solve Equations in One Variable

In this lesson students will focus on polynomial expressions that simplify to forms that are linear or quadratic in a positive integer power of x. They will also extend their work on linear and exponential equations in Unit 1 to quadratic equations and to formulas involving squared variables. 

Common Core State Standards by Cluster

	Grade Level
	Cluster
	CCS Standard

	7
	Solve real-life and mathematical problems using numerical and algebraic expressions and equations
	7.EE.3, 7.EE.4a, b

	9
	Solve Equations in one variable
	A.REI.4


Lesson Preparation and Resources for Teachers 

Math Challenge: My, my, little fish—How you’ve Grown (This is a video.)
Solving One-Step Equations (This is a video.)
Solving Equations with More than One Squared Term (Assessment)
Example of Solving for a Variable (Sal Khan Video)
One Step Equations (Sal Khan Video)
Instructional Materials for Students: (print one copy for each student)

Math Challenge: My, my, little fish—How you’ve Grown (This is a video.)

futures channel - Website

Solving Multi-Step Linear Equations worksheet
Solving Equations with More than One Squared Term (Assessment)
“Working Backwards” (worksheet)

One Step Equations (Sal Khan Video)

Algebraic Thinking problems

SE Vocabulary Sheet
Special Materials for Students

Graphing Calculators

Time: 50-minute session

Lesson Objectives:

Students will:

· be able to solve linear equations in one variable
· be able to solve multi-step linear equations with a single variable through the emergence method. 

· be able to continuously evaluate their methods and consider if they are nearing a correct answer. 

· correctly translate mathematical sentences into number and variable equations. 

· provide 3 examples of real world applications of linear equations 

· justify and verify each step once they have worked through each question. 

Lesson Content:

1. 
Background Building Activity for Students (10 minutes)

Math Challenge: My, my, little fish—How you’ve Grown


The activity opens with a cartoon showing the weights of three combinations of fish. The challenge is to determine the weight of each fish. Three solutions are set out graphically and in terms that can be easily translated to algebraic symbols. An excellent introduction to the manipulation of equations and the reasoning that underlies it!
Show this activity to the class on a projector. Ask students to work through the problem together as a whole group, and then discuss their reactions. 

a. 
Vocabulary Building

Words: operation, linear equation, constant, variable, negative

Print out one copy of the Vocabulary Worksheet for each student. 

Ask students to review the definitions for the math-specific vocabulary words on the attached vocabulary page with the whole class prior to the warm up problem. Students should work in pairs to write another example for each of the definitions. 

b.
Warm up problem 




Show the 9-minute Curriki video, Solving One-Step Equations to the whole class. (Video by Karl Fisch)

c. 
Discuss

Discuss how the problems were solved on the video. Ask students to create a problem with one variable and write the solution and explanation. Call on a few students to come to the board, write their problem, and explain the solution to the class. 


2. 
Focus Problem based on today’s lesson (25 minutes)

Today’s focus problem (Write it on the board.): 

When can we use the method of solving multiple step equations with a single variable in the real world?

Procedures:  

a. 
Whole Group Activity: 

1. Review how to solve single-step equations and ask students how they think multi-step equations may be similar and/or different. View this material on the futures channel. 

2. Review the process with the whole class using the first equation on the worksheet. Have students fill in their own answer for each line before sharing as a class. 

3. Lead a class discussion about if and when these types of problems could be relevant in the real world. 

b. Small Group activity (Teacher checks for understanding by observing students while they work in groups.) 

1. Distribute the graphing calculators and ask students to work in pairs on the second question. 

2. Share results to the second question and have a student pair share their graphing calculator graph and table with the rest of the class. 

3. Students work in pairs, two students per computer. They choose two of the Algebraic thinking problems that follow the Gone Fishing: My, My Little Fish – How You’ve Grown activity. These are computer-based activities and can only be done if there are multiple computers for student use. 

4. After completed the two activities of their choice, students work in groups of four (two pairs work together) to create their own real-world problem that requires a multiple-step equation with a single variable. They may use the activities on the Middle School Portal 2 Math and Science Pathways as models. Students may write the problems on paper or video themselves describing and solving their problem

5. The student groups of four exchange papers or videos and solve each other’s problem. Ask students if their answer seems reasonable? If it doesn’t, what should they do to make adjustments?

3. Whole class practice and discussion (10 minutes)

Distribute the Solving Multi-Step Linear Equations worksheet to each student. Ask students to work in pairs to answer the questions. Gather the whole class together to share their answers. Students should come to the board and write the steps and solution. 

4. Assessment

Ask students to use the computer lab to access the Interactive quiz: Solving Equations with More than One Squared Term. This quiz will check their knowledge on solving equations with more than one squared term. (Curriki: by Math Mastery)

5. Extension Activities

a. Either show the whole class or ask students to access the Sal Khan video, Example of Solving for a Variable. This video shows how to turn a problem stated in words to a formula for just one of the variables. 

b. 
Students work in pairs to create three new problems that will follow the pattern Sal Khan sets up in the video. These should be in the form of a word problem that asks to find the solution for two or more variables, then turn it around to solve for just one of those variables. Student pairs should turn in their work and the teacher can reassign the new questions to different student pairs to solve and discuss with the class. They may video their problems like Sal Khan by writing the problem and solution on the board and filming their explanation as they point out the steps. Alternatively, students can write their problems and solutions on paper and explain the solution to the class. 

c. Distribute the “Working Backwards” activities found in Curriki and written by Kevin Hall, to students and ask them to work in pairs to solve the problems. Assign a problem to each pair to present their solution to the class.

6. 
Homework assignment for additional independent practice (Note: This homework assignment can be done during a subsequent class period if you have the time, or it can be used to assess student understanding of exponentials.) 

Assign the video, One Step Equations, by Sal Khan to watch. This video Sal Khan solves a number of simple linear equations step by step. It will serve as a review for today’s lesson. Once students view the video, they will create five equations and write out the solutions. The teacher can collect the equations, evaluate them and choose the top 10 for the whole class to use for practice at a later time. 
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