	LessonTitle:  Solving Multi-step Equations                                    Alg 3.2

	Utah State Core Algebra Content Standard  2.2      Process Standards 1-5

	Summary

In this lesson students work as a team to practice and check all of the steps involved in solving complex equations. Teachers have used various strategies to engage students in this process (relay races, round robins etc). This is a good summary or review lesson. 

	Enduring Understanding

In algebra, we use the principle of equivalence to help us solve for unknown quantities.  Equations and variables are the algebraic conventions used in this problem solving process
	Essential Questions

How does the principle of equivalence work to help us find missing information?

	Skill Focus

· Using the distributive, addition and multiplication properties.

· Solving equations for an unknown value or in terms of other variables.

· Solving word problems.

· Solving inequalities
	Vocabulary Focus

constants

like terms

coefficients

variables

	Assessment

	Materials  Calculators

	Launch ideas

“We decided that we would use this activity more as a review than an introduction so most of the students would already know what the words meant.  In order to launch the activity we would first show the students an example of what they were supposed to do and then tell them that they would be doing a relay at the end.  Letting them know this really got them excited.”

“Having the students come up with the steps themselves helped a lot.  They then took ownership of the steps.  With this launch, it would have been better if we didn’t already have the steps listed.  That way if the students had a little different order (i.e. variables and constants switched) it didn’t matter.  (**AHA**)”  

	Explore ideas  
“There were many different ideas about how to do the actual activity, all of which were great.  Some teachers were going to have the students working in groups, each working on the same problem doing all six steps.  Other teachers were going to have their students in rows and each student doing one step and passing it back for the next step.  We all decided that we would use colored pencils to identify who was doing which step.  That way we would know who was struggling with the concepts.  Some teachers assigned a group leader to help go through the problems and make sure that they were being done correctly.  The one thing we wanted was to make sure the every student was always doing something, regardless of how we decided to split it up.”

“D and S used great methods to get all the students involved.  They used different colors for each sheet.  Gave only four out at a time.  Each group member would do the first step on the page that they had.  Then they would rotate the papers.  The class would check the first step and then do the next step.  They only did this the first time, but the kids got the idea.  Others made them use different color of pencils.”

	Summarize ideas

“There were a lot of different ways we to summarize the activity.  We decided that the relay race would be a great way to summarize, discussing the common mistakes that students had, increasing the difficulty of the problems, giving a journal question, and making sure the students were refining as they went along.”

We felt this was a summary in and of itself. Good review before the test.

“Explore and Summarize Idea

1.  Students work in predetermined groups of four: one high achieving student, one low achiever and two mid-range students.  Give the eight problems as a group quiz.  Follow the directions in the learning plan, having each student do one step and pass it on.  Each student in the group receives the group score.      

2.  Students work in pairs.  Two different pair gets the same problem.  Each pair solves the problem, alternately working the steps and the check.  Then the students find the second pair of students with the same problem, compares and discusses the problem and checks.  If they have different answers, they work through the problem as a group of four.  Afterwards, a one  problem quiz is given with each student working individually.      

3.  For the first problem, the students work under the direction of the teacher to   solve the problem and ask any questions.  The second problem is solved in groups of three, alternating steps and checking each other’s work.  The third problem is a practice for the contest.  Each student in the group goes to the board one at a time and does a step of the problem and then checks.  The fastest group with the correct answer wins.  After the group practice, the fourth problem is the contest.  The winning group gets a treat.  The fifth problem is worked individually as a quiz.”

	Apply


Directions:

Below are different ways in which this activity can be done with your students.

1.  To get all students involved, use different colors for each sheet.  Give only four sheets out at a time.  Each group member does the first step on the page that they were given.  Then the students rotate the papers.  The group would check the first step and then do the next step and rotate the papers until every step has been completed.  Only do the checking the first time so the students get the idea of checking the previous step before doing their step.

2.  Students work in predetermined groups of four: one high achieving student, one low achiever and two mid-range students.  Give the eight problems as a group quiz.  Each student in the group receives the group score.      

3.  Students work in pairs.  Two different pair gets the same problem.  Each pair solves the problem, alternately working the steps and the check.  Then the students find the second pair of students with the same problem, compares and discusses the problem and checks.  If they have different answers, they work through the problem as a group of four.  Afterwards, a one problem quiz is given with each student working individually.      

4.  For the first problem, the students work under the direction of the teacher to solve the problem and ask any questions.  The second problem is solved in groups of three, alternating steps and checking each other’s work.  The third problem is a practice for the contest.  Each student in the group goes to the board one at a time and does a step of the problem and then checks.  The fastest group with the correct answer wins.  After the group practice, the fourth problem is the contest.  The winning group gets a treat.  The fifth problem is worked individually as a quiz.”

3.2
 Solving Multi-step Equations 

Using the Addition and Multiplication Properties      
#1
STEPS: 



Names___________________________
  1.  Distribute



 ___________________________
  2.  Collect like terms


 ___________________________
  3.  Variables on one side

 ___________________________
  4.  Constants on other side

  5.  Coefficient of 1

----- Check Answer -----

2(4x + 1) - 2x = 9x - 1

Rate from 0 to 4 (high)     Clear Communication________
     Correctness_________

Evaluated by_____________________________________________________________
Solving Multi-step Equations

Using the Addition and Multiplication Properties              #2
STEPS: 



Names___________________________
  1.  Distribute



 ___________________________
  2.  Collect like terms


 ___________________________
  3.  Variables on one side

 ___________________________
  4.  Constants on other side

  5.  Coefficient of 1

----- Check Answer -----

3 – (2x + 2) = 2(x + 3) + x

Rate from 0 to 4 (high)     Clear Communication________
     Correctness_________

Evaluated by_____________________________________________________________
Solving Multi-step Equations 
Using the Addition and Multiplication Properties              #3
STEPS: 



Names___________________________
  1.  Distribute



 ___________________________
  2.  Collect like terms


 ___________________________
  3.  Variables on one side

 ___________________________
  4.  Constants on other side

  5.  Coefficient of 1

----- Check Answer -----

3(x – 6) = 4(x + 2) – 21

Rate from 0 to 4 (high)     Clear Communication________
     Correctness_________

Evaluated by_____________________________________________________________

Solving Multi-step Equations 
Using the Addition and Multiplication Properties               #4
STEPS: 



Names___________________________
  1.  Distribute



 ___________________________
  2.  Collect like terms


 ___________________________
  3.  Variables on one side

 ___________________________
  4.  Constants on other side

  5.  Coefficient of 1

----- Check Answer -----

7(5x – 2) = 6(6x – 1) – 4

Rate from 0 to 4 (high)     Clear Communication________
     Correctness_________

Evaluated by_____________________________________________________________
Solving Multi-step Equations 
Using the Addition and Multiplication Properties              #5
STEPS: 



Names___________________________
  1.  Distribute



 ___________________________
  2.  Collect like terms


 ___________________________
  3.  Variables on one side

 ___________________________
  4.  Constants on other side

  5.  Coefficient of 1

----- Check Answer -----

2a + (5a – 13) = 47 – (2a – 3)

Rate from 0 to 4 (high)     Clear Communication________
     Correctness_________

Evaluated by_____________________________________________________________
Solving Multi-step Equations 
Using the Addition and Multiplication Properties              #6
STEPS: 



Names___________________________
  1.  Distribute



 ___________________________
  2.  Collect like terms


 ___________________________
  3.  Variables on one side

 ___________________________
  4.  Constants on other side

  5.  Coefficient of 1

----- Check Answer -----

3a + 5(a – 2) = 6(a + 4)

Rate from 0 to 4 (high)     Clear Communication________
     Correctness_________

Evaluated by_____________________________________________________________
Solving Multi-step Equations 
Using the Addition and Multiplication Properties              #7
STEPS: 



Names___________________________
  1.  Distribute



 ___________________________
  2.  Collect like terms


 ___________________________
  3.  Variables on one side

 ___________________________
  4.  Constants on other side

  5.  Coefficient of 1

----- Check Answer -----

13 – (2c + 2) = 2(c + 2) + 3c

Rate from 0 to 4 (high)     Clear Communication________
     Correctness_________

Evaluated by_____________________________________________________________
Solving Multi-step Equations 
Using the Addition and Multiplication Properties               #8
STEPS: 



Names___________________________
  1.  Distribute



 ___________________________
  2.  Collect like terms


 ___________________________
  3.  Variables on one side

 ___________________________
  4.  Constants on other side

  5.  Coefficient of 1

----- Check Answer -----

3(y + 7) = 2(y + 9) - y

Rate from 0 to 4 (high)     Clear Communication________
     Correctness_________

Evaluated by_____________________________________________________________
3.2 Assessment  
Solving a Multi Step Equation
Name____________________________________
You are playing a board game.  You land on a railroad and lose half your money.  Then you must pay $1,000 in taxes.  Finally you pay half the money you have left to get out of jail.  If you now have $100, how much money did you start with?
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