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Objectives

· Students will be able to decide when and how to divide a problem into simpler parts.  
· Students will be able to express solutions clearly and logically using the appropriate mathematical terms and notation.
· Students will be able to support solutions with evidence in both verbal and symbolic work.
· Students will be able to make precise calculations and check the validity of the results in the context of the problem.
· Students will be able to note the method of finding the solution and show a conceptual understanding of the method by solving similar problems.
Standards
8th grade standards

· 8.2.1 – Add, subtract, multiply, and divide rational numbers (integers, fractions, and terminating decimals) in multi-step problems.

· 8.7.1 – Analyze problems by identifying relationships, telling relevant from irrelevant information, identifying missing information, sequencing and prioritizing information, and observing patterns.

· 8.7.3 – Decide when and how to divide a problem into simpler parts.

· 8.7.4 – Apply strategies and results from simpler problems to solve more complex problems.

· 8.7.6 – Express solutions clearly and logically using the appropriate mathematical terms and notation.  Support solutions with evidence in both verbal and symbolic work.

· 8.7.10 – Make precise calculations and check the validity of the results in the context of the problem.
· 8.7.11 – Decide whether a solution is reasonable in the context of the original situation.

· 8.7.12 – Note the method of finding the solution and show a conceptual understanding of the method by solving similar problems.

Algebra standards

· A1.9.1 – Use a variety of problem-solving strategies, such as drawing a diagram, making a chart, guess-and-check, solving a simpler problem, writing an equation, and working backwards.

· A1.9.2 – Decide whether a solution is reasonable in the context of the original situation.

· A1.9.8 – Use counterexamples to show that statements are false, recognizing that a single counterexample is sufficient to prove a general statement false.

Materials Needed

· Paper

· Pencil

· Calculator (optional)

Teacher Notes


This activity would be best suited for the students to be grouped in pairs or in a group of three.  The students do not really need any prior knowledge of any specific skills, but it might be useful to have some problem solving skills.  The students will be required to write an equation of their findings.  They will also have to write in words their solution or solutions to the problem.
Pacing Guide

Day 1

The teacher will begin introducing the lesson with an example of what they will be doing.  It might be a good idea to have the students write down the different ways of getting the number 10 as an answer.  How many ways can they get that answer?  Begin by writing down the different ways on a piece of paper and by then putting them on the board.  Have they came up with all of the ways?  This would be a great time to introduce the problem that they will be solving.  Pass out the handout for the students and read over the situation with them.  You may need to put the students in their groups for them or if you dare, have the students get their own groups.  Do not let the groups get any bigger than three students.  If they have a group of four, just have them break up into two pair groups.  This activity may take them two days including today depending on how much of an introduction that is needed.  Make sure that the students are asking each other questions before they start asking you questions.  You may need to tell them that they cannot ask you questions for the first 10 minutes or that they cannot ask you questions at certain times.
Day 2

Today the students need to get back in their groups and finish working on the problem that they were given yesterday.  Remind them that they will need to make sure that they have all of the possible solutions for the problem.  The students will then need to begin on their writing part of the problem.  They will need to write to the president of the company to explain what happened and what they think that Steve, the employee, should be getting paid.  After they have finished that they may need to go to the computer lab to type it up or they will need to have a written copy in their best handwriting and in ink.  The paper will be due the next day where they will be going over what they have decided Steve should get paid.

Day 3

This is the day in which they will need to discuss the amount they think Steve should get paid and the different solutions to the problem.  This could definitely get talked about for a good deal of time and go into why the employees should keep a good record of what they did and how much they did.  Presenting their findings could be a definite decision that the teacher could deal with on a day by day basis.  

Assumptions

These assumptions should not be told to the students right away, but should be asked by the students.  If the students do not ask about these things, then maybe they should be prompted in some way to ask the question.

· No partial Motor homes or travel trailers may be made.

· No one is helping him get the vehicles get done.

· He is not working overtime to get more done in one day.
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Extensions
· If Steve makes $175.75 in one day, at the same rate for Motor homes and for Travel Trailers, how many of each did he make?  How many wheels did he use?  What is his hourly rate if he worked 8 hours that day?

· How much did Steve make per hour in the original problem with each of the different outcomes?
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Coachman Industries


Coachman Industries has hired you to be the manager of Plant #2.  You are really excited about this job and you want to do well.  As you are going through the numbers for the day, you notice a problem.  Steve, one of your employees, did not write down how many vehicles he assembled during his shift.  Steve is a good employee and you do not want to fire him.  You need to figure out how many Motor homes, 6 wheeled, and how many Travel Trailers, 4 wheeled, he assembled during the day.   You need to know this before your boss gets back in the morning to go over the numbers with you.  You talk to Steve and he does not remember how many of each he finished, but he does remember that he used 146 wheels during the day and he did not make any partial vehicles.  You have no way of counting the number of each because they were sent to the next plant for the rest of the assembly and they are mixed with the motor homes and travel trailers that the other workers did during the day also.  

Steve is paid by the type of vehicle: $6.85 for each Class A Motor home, and $3.65 for each Travel Trailer.  You must write a report which indicates all possibilities for what Steve might have done, and how you determined that you have found them all.  Remember to include details and demonstrate all procedures you used to determine that you have all the possibilities.  


In addition, please write a recommendation for what Steve is to be paid.  Include a short rationale supporting your recommendation, including why you believe it is the best choice, or what you hope to accomplish.
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