
Choosing a Summer Job

Subject: Algebra 1

Time: 2 days

Materials: Microsoft Excel or calculator, attached handouts, attached grading rubric, graph paper

Objectives:

· Students will be able organize data using a variety of methods, including lists, tables, and spreadsheets.

· Students will make decisions based on analyzing and comparing data, doing computations, and using mathematical and logical reasoning.

· Students will work cooperatively in teams to come to a consensus.

· Students will utilize technology to solve problems.

· Students will be introduced to the concepts behind linear equations.

Standards:

· A1.2.6: Solve word problems that involve linear equations, formulas, and inequalities.

· A1.3.2: Interpret a graph representing a given situation.

· A1.4.1: Graph a linear equation.

· 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 solution.

Prior Knowledge:

· Students will be expected to have a basic understanding of Microsoft Excel
· Students will have experience working with integer operations.

· Students will have basic experience working with rates and times.

Overview:

Students will work in small teams to decide how much money is needed for a person to live for a summer. Then each team will use calculators or Microsoft Excel to calculate which job would cover the living expenses. Next, students will modify the process to include new restraints including a large bill that needs to be paid and purchasing materials for particular jobs. Finally, students will interpret graphs relating weeks of employment to income.
Procedures:

The following procedures for this lesson plan are a guideline of how this lesson might be taught. Each classroom is different and strict following of these procedures may be difficult or impossible for your class. Modify the procedures as needed.

Day 1
1.) Pass out “Choosing a Summer Job” directions. Explain the situation of needing to find a job and point out the costs of living and the details of each job. Point out that students should find which job would be best to have for the summer and to show all calculations and explanations along the way. Tell students they have one day to complete this portion.

2.) Allow students to work in small groups. Closely monitor the room to make sure students are trying to figure out how much the living expenses are for the summer or how much each job would make for the summer. Allow students to make their own decisions about how many weeks are in a month and how many weeks are in the summer. Try to avoid providing too much assistance.

3.) Spend the last 15 minutes of class in a class discussion of how to tackle this problem. Discuss how to find the total living expenses for a summer along with the total amount earned from each job. Try to bring up assumptions that students unknowingly made. Also try to have several students with different approaches to the problem talk about their approaches and why they do or do not work. 
Day 2
4.) Pass out “Choosing a Summer Job Part Two” and point out that the situation has been changed. Instruct students to finish the activity from the previous day before continuing on to the second part.

5.) Allow students to work in the same small groups as the day before. Closely monitor groups. Provide individual instruction on how to use Microsoft Excel if students wish to use the software but are inexperienced with writing formulas in the program. Make sure groups are calculating weekly income to determine how quickly the bills can be paid instead of just maximizing total income. Encourage students to graph their data.

6.) Spend the last 20 minutes of class in a class discussion of how to approach this new situation. Have several students show and explain their work. If no group successfully used Excel, demonstrate how to write the formulas and solve the problem using Excel. Briefly discuss the graph and have some students share their descriptions of the jobs. Finally, spend the remainder of class discussing assumptions and restraints and how they affect the problem.

Extension Activities:

· If students finish early, ask them for more details including how many weeks it would take in each job for the income to exceed the living costs.
· If students finish early on day one, students could work together to start discovering how to use Microsoft Excel to model the situation.

· If some students are unfamiliar with Microsoft Excel, appoint “assistants” who are familiar with the program to help those students less skilled with the program.

· If activity will take too long, try making the activity three days long or removing some of the possible employment options.

· If activity will take too long, try removing some of the details (such as travel expenses, hours employed, or taxes).

· If activity is too difficult, try creating a worksheet that will guide students to create formulas and make tables to decide the income after each week.
Notes to the Educator:

This lesson is a wonderful time for students to begin using Microsoft Excel. However, the problem can be solved without using Excel. If your students are unfamiliar with Excel, it might be beneficial to provide them with a simpler lesson on how to use functions in Excel to help on math problems. It might be useful to print off an example showing the formulas (Ctrl ~ will switch between showing the formulas and the calculated numbers) along with the numbers that are shown.


This lesson would also be an excellent time to discuss the difference between discrete and continuous lines. Although it may be natural for students to create a line after drawing a scatter plot for this problem, they should understand why it is (or is not) acceptable to make that step. Class discussion might include whether time and money are continuous.
Choosing a Summer Job
You are a broke college student looking for a summer job. Fortunately, you are on a full academic scholarship, so you don’t have to worry about any school expenses. However, you have many other expenses, since you decided not to move back home for the summer. Use the information below to help you decide which job to choose.

Your fixed living expenses for the summer are as follows:



Food: $30–40 per week



Housing: $400 per month



Gas: $20–$30 per month (not including job travel)



Miscellaneous: $50 per month



Taxes: 5% of total income

	Jobs
	$Rate/Hr.
	Weeks/

Summer
	Hours/

Week
	Travel Expenses/

Week
	Hours

	Mowing Lawns
	$10.00
	12
	30
	$25
	10 a.m. –5:00 p.m.

	Lifeguard
	$6.00
	8
	25
	$0
	Random

	Factory
	$9.00
	12
	40
	$50
	6:00 a.m. –4:30 p.m.

	Restaurant Server
	$3.00 plus 40% of tips
	10
	10–15
	$20
	Weekends, Random Hours

	Fast Food Cook
	$7.00
	12
	20
	$10
	Random Hours


Which summer job or jobs would you choose?

Support your answer with all of your work, as well as

 the mathematical and logical reason that you used.

Choosing a Summer Job Part Two
You have now chosen your job for the summer. Unfortunately, a couple of unexpected things have occurred that may or may not change your selection. Now, you have found out that all of the jobs require you to work 40 hours/week. Additionally, you must buy your own lawn mower for $300 if you choose to mow lawns. On the other hand, if you choose to work at the factory, you will have to pay $40 for your own drug screen and steel toe work boots.
· If you had to pay a bill for $1150 as quickly as possible, which job would you choose and how many weeks would it take you to pay off the bill?

· Would you choose the same job if the bill was $1300?
Choosing a Summer Job Part Three
The following graph represents the income of three different summer jobs. Explain what you can learn from the graph about each job. Write a short description about each  job.
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Support your answer with all of your work, as well as
 the mathematical and logical reason that you used.

Grading Rubric for Choosing a Summer Job
Student name: ________________________________
Group members: __________________________________________________

                            __________________________________________________

	
	Criteria
	

	
	4
	3
	2
	1
	Points

	Explanation
	A complete response with a detailed explanation.
	Good solid response with clear explanation.
	Explanation is unclear.
	Misses key points.
	

	Mechanics
	No math errors.
	No major math errors or serious flaws in reasoning.
	May be some serious math errors or flaws in reasoning.
	Major math errors or serious flaws in reasoning.
	

	Data Organization
	Shows complete understanding of data organization and analysis utilizing at least 2 of the following: Excel spreadsheets, tables, and/or graphs.
	Shows substantial understanding of data organization and analysis utilizing at least 1 of the following: Excel, tables, and/or graphs.
	Shows some understanding of data organization and analysis utilizing at least 1 of the following: Excel, tables, and/or graphs.
	No demonstration of data organization.
	

	Demonstrate Knowledge
	Shows complete understanding of the questions, mathematical ideas, and processes.
	Shows substantial understanding of the problem, ideas, and processes.
	Shows some understanding of the problem.
	Shows a complete lack of understanding for the problem.
	

	Requirements
	Goes beyond the requirements of the problem.
	Meets the requirements of the problem.
	Hardly meets the requirements of the problem.
	Does not meet the re-quirements of the problem.
	

	Participation
	Complete effort, cooperativeness, and time usage with group.
	
	Demonstrates some effort in completing the given task.
	
	

	
	
	
	
	Total(
	


Teacher Comments:
Example Solutions

The following solution demonstrates how some students may interpret the problem. However, there are many solutions that are acceptable. The instructor should be prepared to accept various solutions as long as ample support is provided by the student.

Part One:

We decided we should be employed as a server and mowing lawns. First, we calculated the total living expenses for the summer. We figured the summer was 3 months which is about 13 weeks.


Food: $40 per week * 13 weeks = $520



Housing: $400 per month * 3 months = $1,200



Gas: $30 per month * 3 months = $90



Miscellaneous: $50 per month * 3 months = $150



Total Living Expenses: $520 + $1,200 + $90 + $150 = $1,960

For calculating the amount earned from each job, we took the number of weeks times the number of hours per week times the wage per hour. Then the 5% tax means we really only get 95% of what we earn, so we multiplied that number by .95. Finally we subtracted the driving cost, which was the cost per week multiplied by the number of weeks.



Mowing: .95(12*30*10)-25*12 = $3,120



Lifeguard: .95(8*25*6) = $1,140



Factory: .95(12*40*9)-50*12 = $3,504



Server: .95(10*10*9)-10*20 = $655


Fast Food: .95(12*20*7)-12*10=$1,476
We decided that that factory job does make the most per week but also requires the most work. Mowing is 10 hours less a week and those 10 hours could instead be spent serving food which, with the two combined, would be making more than the factory job alone. Working full-time during the summer is not too much and we would have over $1,800 left at the end of the summer to save or spend on other things.

Part Two:
For the second part of the project, we set up the following table using Microsoft Excel. We started at week 0 to show that the mowing and factory jobs would require money to start working. We then added .95*income per week and subtracted the travel cost to get from week to week as shown in our formulas below.


We decided to pay off the $1,150 bill as quickly as possible, it would be best to be a restaurant server. This job is the only one that has over $1,150 after 4 weeks. It would take 4 weeks to earn $1,288 which would pay off the bill. If the bill was $1,300, it would take 5 weeks to pay it off and either mowing lawns, the factory position, or serving foods would earn enough. However, mowing lawns would be the best because it will earn the most after 12 weeks and therefore help cover the living expenses better.

	  Week
	Mowing
	Lifeguard
	Factory
	Server
	Fast Food

	0
	-300
	0
	-40
	0
	0

	1
	55
	228
	252
	322
	256

	2
	410
	456
	544
	644
	512

	3
	765
	684
	836
	966
	768

	4
	1120
	912
	1128
	1288
	1024

	5
	1475
	1140
	1420
	1610
	1280

	6
	1830
	1368
	1712
	1932
	1536

	7
	2185
	1596
	2004
	2254
	1792

	8
	2540
	1824
	2296
	2576
	2048

	9
	2895
	
	2588
	2898
	2304

	10
	3250
	
	2880
	3220
	2560

	11
	3605
	
	3172
	
	2816

	12
	3960
	
	3464
	
	3072


	Week
	Mowing
	Lifeguard
	Factory
	Server
	Fast Food

	0
	-300
	0
	-40
	0
	0

	1
	=B3+0.95*(10*40)-25
	=C3+0.95*(6*40)
	=D3+0.95*(9*40)-50
	=E3+0.95*(40*9)-20
	=F3+0.95*(7*40)-10

	2
	=B4+0.95*(10*40)-25
	=C4+0.95*(6*40)
	=D4+0.95*(9*40)-50
	=E4+0.95*(40*9)-20
	=F4+0.95*(7*40)-10

	3
	=B5+0.95*(10*40)-25
	=C5+0.95*(6*40)
	=D5+0.95*(9*40)-50
	=E5+0.95*(40*9)-20
	=F5+0.95*(7*40)-10

	4
	=B6+0.95*(10*40)-25
	=C6+0.95*(6*40)
	=D6+0.95*(9*40)-50
	=E6+0.95*(40*9)-20
	=F6+0.95*(7*40)-10

	5
	=B7+0.95*(10*40)-25
	=C7+0.95*(6*40)
	=D7+0.95*(9*40)-50
	=E7+0.95*(40*9)-20
	=F7+0.95*(7*40)-10

	6
	=B8+0.95*(10*40)-25
	=C8+0.95*(6*40)
	=D8+0.95*(9*40)-50
	=E8+0.95*(40*9)-20
	=F8+0.95*(7*40)-10

	7
	=B9+0.95*(10*40)-25
	=C9+0.95*(6*40)
	=D9+0.95*(9*40)-50
	=E9+0.95*(40*9)-20
	=F9+0.95*(7*40)-10

	8
	=B10+0.95*(10*40)-25
	=C10+0.95*(6*40)
	=D10+0.95*(9*40)-50
	=E10+0.95*(40*9)-20
	=F10+0.95*(7*40)-10

	9
	=B11+0.95*(10*40)-25
	
	=D11+0.95*(9*40)-50
	=E11+0.95*(40*9)-20
	=F11+0.95*(7*40)-10

	10
	=B12+0.95*(10*40)-25
	
	=D12+0.95*(9*40)-50
	=E12+0.95*(40*9)-20
	=F12+0.95*(7*40)-10

	11
	=B13+0.95*(10*40)-25
	
	=D13+0.95*(9*40)-50
	
	=F13+0.95*(7*40)-10

	12
	=B14+0.95*(10*40)-25
	
	=D14+0.95*(9*40)-50
	
	=F14+0.95*(7*40)-10


Part Three:

The graphs in the example are all different. The y-intercept must describe the initial cost or bonus of taking this job. Then the slope of each line corresponds to the wage of the job – the steeper the slope means the more the job pays.

Job 1: This job pays a decent amount per hour and requires you to purchase nothing to begin the job. They also provide you with no bonus for beginning the job. After 12 months, this job will earn you the middle amount of the three jobs. This would be the job to have if you did not have money to invest in job 2 but were not in immediate need of money as for job 3.
Job 2: This job appears to have you purchase about $100 worth of supplies before beginning the job. However, they make up for it by a higher wage per hour and after 3 weeks will earn you more over all than the other two jobs. This job would be good if someone had the money to invest in such a job.
Job 3: This job appears wonderful at first because it gives the employee what appears to be $150 just for accepting the job. However, this is quickly counteracted by the low income and after 8 weeks earns the employee less over all than the other two jobs. This job would be good if someone needed cash immediately.
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