VSC:   7.1.B.2.a

            7.1.B.2.b 

Objective:  Students will write and solve multi-step linear equations by isolating the variable.

We are doing this because:  Algebra is found everywhere throughout our lives.  We always have to find unknowns using the information we are given.  Algebra is found in science when working with formulas.  Algebra is done in banking when trying to calculate our interest (P x R x T= I; If you know the principal, rate, and time you can calculate the interest; if you know the rate, the time, and the interest accrued, you can calculate the original principal, etc…).  There are unknowns all around us.  We have to figure out these unknowns all the time.  Little do we know, we are using Algebra.

Materials:  index cards, lap top lab, balance sheets, number cubes (green and red), markers (blue and white)
Before:  When students arrive in the classroom they will be split into small groups.  They will have an index card on one of their desks with the following problem:
Tim is one year older than twice Sara’s age.  Tim is also four years less than four times Fred’s age.  

The students will be asked to work together to try and figure out Tim’s age.  The teachers will walk around and listen to the student’s methods of figuring out Tim’s age.  The teachers will ask the students questions about how they figured out the problem.  How did they reach their solution.  

*If the students come up with a linear expression to solve their problem then they will be placed in one group.   
*If the students cannot explain their answer or have a different way of figuring out their answer other than a linear equation they will be placed into another group.

*If all the students are in one group then that is ok.

*The students who did not come up with a linear equation for the problem will go on to do the following:
During: I will then give the groups and index card with the following problem on it:

2x + 1= 4x - 4 
I  will then give them a laminated sheet with a balance on it, a set of red and green number cubes to represent positive and negative whole numbers, and white and blue markers to represent x and –x.  I will initially ask them what they think each piece represents.  After discussing the value of each I will have the groups set up this problem on the balance using the manipulatives given.  I will guide them as needed to do so.  I will then tell them that they must get one x alone on one side of the balance.  They have to do the same thing to both sides of the balance until they isolate x.  Once they solve for x I will ask them to compare their answer with the previous problem given.  They will be asked why they think they got the same answer.  They will read the original problem again and be asked to listen carefully to try and write an equation for Tim’s age.  Is it the same as the second problem?  The student’s will be given a few more problems to try on the scales and they will be asked to write down their steps and solutions.
*The students who did come up with a linear equation will go directly to the scale activity and not be given the linear equation that matches the original problem.

(If there are two groups one teacher will take the first group and the other will take the second group).  
As students finish the problems on the scale, they will be paired up and assigned a computer from the laptop lab and be guided to the virtual manipulatives website 

http://nlvm.usu.edu/en/nav/category_g_3_t_2.html and be asked to click on the Algebra Balance Scales virtual manipulative.  They will be given time to use this manipulative to practice the concept.
At a certain point the students will be asked to create five of their own equations, write them down, complete them on the virtual manipulative, and write down the solution.  After each, the students will be expected to write an explanation of how they got their answers.

After:

We will discuss the activities presented and make a time line of the lesson.  As the students discuss I will have a visual at the front of the room to show how we started with a word problem then went on to solve an algebraic expression that was the same as the original word problem.  We then went on to using manipulatives to help us isolate and solve for that variable.  The students will be given and index card to take home and be asked to come up with a word problem that could be written as a multi-step linear equation.  Tomorrow the students will present their problems to their peers.  The students will be asked to come up with equations and solve for those equations.
Assessment: The student’s will be asked to take their word problems that they wrote and write an equation for them.  They will be asked to explain how they went from their word problem, to an expression, to use their manipulatives to solve the problem.  If students did not bring in a word problem, they will be given one.
