Lesson Title: Cell Phone Companies
Unit Title: Linear Equations
Teacher Candidate: Victoria McLain, Hannah Jorgensen, and Alyssa Johnson
Subject, Grade Level, and Date: 8th Grade Math on May 5, 2016 at 11:00-12:00

Placement of Lesson in Sequence

This is the concluding activity in Linear Equations unit, students have been practicing writing linear equations when given a table or graph and can graph a line when given an equation.
Central Focus and Essential Questions

The math concepts that will be developed in the activity are graphing linear equations given a real world problem and apply the results to real life situations. Students will be given a worksheet and asked to work in small groups to come up with an equation that matches their cell phone company plan. They will also finish the table and graph their equation. In the large groups, students will come together with their equations and discuss how they determined each of the three aspects (equation, table, and graph). The students will also come to consensus on the three different parts and create a poster to present. Finally, there will be a whole class discussion where students will present their findings and explain to the class how they came up with the equation and graph. Students will copy all equations to answer questions in a take-home assignment to do the following night and due the next day. In this activity students will model with mathematics to determine the appropriate cell phone company for themselves. 
Content Standards 

8.FB4 - Construct a function to model a linear relationship between two quantities. Interpret the rate of change and initial value of a linear function in terms of the situation it models, and in terms of its graph or a table of values.
8.FB5 - Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.
MP 4 – Model with mathematics

	Learning Outcomes
	Formative Assessment Process

	Students will be able to construct a linear equation to model a relationship between two variables.
Students will be able to interpret the meaning of the equation.

Students will be able to describe the relationship between two variables and analyze the graph.

Students will be able to sketch a graph based off of a linear equation.

Students will be able to model mathematics by applying the mathematics they know to solve problems arising in everyday life, society, and the workplace.
	Students will be informally assessed during the activity. The teacher will walk around and assess student participation in small and large groups. Students will be discussing with small and large groups, the assessment is a quick and easy way to determine which students understand linear equations and which ones do not. The teacher will also assess student completion of the work sheet. The teacher will have each large group present their findings (graph and equation). Finally, the teacher will lead a class discussion about the results. Students will share their choice of company and justification. Lastly, I will formally assess the students by having them complete a take-home assignment that has students show their understanding and applying to real life questions.

	Success Criteria (method and criteria for interpreting student success in relation to learning target)
	Plan for Providing Feedback to Students

	Assignment at the end of the lesson is the reflective take-home questions found at the end of the worksheet. Students will reflect on their results and answer the necessary questions to interpret the data. The take-home assignment is worth 8 points, 2 points per question. Students will be given 1 point for correct answer and 1 showing their work. 

	The teacher will provide feedback after each large group presentation. Also, the teacher will give written feedback on the take-home worksheets.


	Learning Targets
	Student Voice

	I can construct a linear equation to model a relationship between two variables.

I can interpret the meaning of the equation.

I can describe the relationship between two variables and analyze the graph.

I can sketch a graph based off of a linear equation.
I can model mathematics and solve problems in everyday life.
	Student voice will be heard in small group collaboration, large group participation, and full class discussion. The small group collaboration will consist of discussing the problem, creating an equation, completing the table and graphing their final product. In the large groups students will discuss with other small groups, compare, and create a poster. Teacher will walk around the classroom listening and monitoring student conversation. The class discussion will involve students presenting their poster findings and asking questions. 



Prior Content Knowledge and Pre-Assessment

Students can write a linear equation when given a table or graph and can graph a line when given an equation.
	Academic Language Demands

	Language Function
	Vocabulary & Symbols
	Secondary Language Demand

	· During group work students will have to justify their equation using the math terms associated with the problem.

· Students will be able to explain how they developed their formulas.
· Students will be able to compare and contrast the different phone companies.


	· Special term: minutes
· Graph

· Function

· Equation

· Variables

· X-axis

· Y-axis

· Table


	Mathematical Precision: Students must identify the variables in their equation, table, and graph. 
Syntax: Students must understand the standard equation.
Students must use correct syntax when justifying what cell phone company they will choose on the take home assignment.

Discourse: This activity will be presented as a personal problem for students to solve in small, large, and class groups.
Students must be able to clearly communicate how linear functions are applied in a real life situation.


Language Support

	Language Instruction
	Guided Practice
	Independent Practice

	The teacher will begin the activity by telling them the horrible news that their parents are taking them off the family plan, and they must pay for their own cell phone.
	Students will have practice finding their equations and creating a table and graph in small groups. They will collaborate with large groups to make a poster. Finally they will share their results to the class in a discussion.
	Students will work independently through the take-home assignment.



Differentiation, Cultural Responsiveness and/or Accommodation for Individual Differences

To accommodate for a large difference in mathematic ability and learning styles the students will work in small groups to develop the problem. They will meet with a larger group to compare, discuss, and create a poster of their results. Then, they will present the poster to lead the class discussion. Finally, students will have an individual assignment that connects all the parts together. This differentiation will appeal to all types of learning styles; individual, group, full discussion, and hands-on. The assessment through the different groups also allows the teacher to accommodate different learning styles. The small groups allow students to collaborate with their peers and verbally explain how they came up with their equation. The full class discussion will allow students to share to the class. It also allows students to listen to their peers, which appeals to the auditory learning style. The individual take-home assignment appeals to students that prefer to work individually. The poster-making portion of the assignment appeals to the kinesthetic and visual learners. 
Materials – Instructional and Technological Needs (attach worksheets used)

We will need copies of the worksheet, 3 poster boards with graph outlined. Markers and rulers must be provided.
	Time
	Teacher Activity
	Student Activity

	5 min.
	Classroom is split up into 6 table groups of 4 students. Each group is assigned a cell phone company. There are three companies; therefore two groups will be assigned to each company. Pass out the worksheet packet to each individual student (specific to the table group company). While passing out worksheets, engage the students by describing the scenario that: “I am sorry to inform you, but your parents have decide to take you off their cell phone plan.”
	Students will be getting out supplies for the activity, listening to instruction, and following along on the worksheet.

	10 min.
	Teacher is walking around observing/assessing student involvement, answering questions, and offering support to groups. 
	In small groups for 10 minutes – create an equation, complete the table, and graph their company’s values. In these groups, students will be collaborating in a mathematical discussion about the problem. This part of the activity is the first page of the activity worksheet packet. If students are off task, direct them by asking questions like “What did you guys come up with?” or “How did you determine that answer?” Allow students to explain their thinking to create the discussion. The teacher is to look over student’s shoulders to check if students are completing the worksheet, and if they are on the right track.

	20 min.
	When students have completed the small group portion of the worksheet, combine the small groups into the larger groups that make up the cell phone companies (3 large groups). Pass out poster board to each large group so students can construct a larger graph and equation to present to the class. Remind students they will be presenting their posters to the class. Continue to walk around and monitor student discussion and participation.
	Students are to come together and discuss their equation, table, and graph of their cell phone company to make sure all students understand and have the same ideas and answers. If groups disagree, they are to work together to come up with one result (equation, table, and graph). Once they have come to an agreement, students are to construct the poster of their results; the equation and the graph. Teacher is to walk up to each large group and ask them to share what they are discussing and if they have come to an agreement. If there is a disagreement, teacher will mediate and direct students to correct equation. Do not give the correct answer but guide students and their thinking.

	15 min.
	Once posters are completed, call the class together to begin the presentations and discussion. Tell students to turn to the class discussion page of the worksheet packet to follow along and complete during the presentations. Ask for a group to volunteer, if none do, choose a group to present. Explain the expectations of the presentation. Allow each group to present, and monitor the discussion. Give feedback to each group and verify they completed the task correctly. Allow all three groups to present. Make sure all students are completing the worksheet. 
	Each member of the group must come up to the front of the class with their poster board. Multiple students are to read their problem, state their equation, describe how they created their equation, and explain their graph. As a group is presenting, students must complete the class discussion portion of the worksheet (fill out each company equation and graph the linear model). If a group does not come to the correct answer, ask questions to the group “How did you get that?” “What was your thinking?” then ask the whole class to participate and help the group out. “Does anyone see it differently?” 

	5 min.
	Wrap up discussion; ask for any questions regarding each of the cell phone companies. Introduce the take home questions, located on the last page of the packet. Questions are due tomorrow, beginning of class. The class will go over and discuss the problems the next day.
	Students will have the opportunity to ask any clarifying questions about the activity. If there is time, they can begin working on the questions. If time runs out, continue the activity the following day (finish up presentations).


Name______________________

I am sorry to inform you, but your parents have decided to take you off their cell phone plan. Unfortunately, you will have to begin paying your own Verizon bill. Your plan has a basic fee of $29.95 a month and 10 cents per text message you send. 

· Write a linear equation representing your plan

· Complete the chart below

	Number of text sent
	Equation
	Total Amount

	0
	
	

	50
	
	

	102
	
	

	475
	
	

	700
	
	

	1000
	
	


· Graph

* Remember to include all labels in your graph
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Class Discussion
1. Write the linear equation for each cell phone plan

a. Verizon

b. AT & T

c. T-Mobile 

2. Graph all three equations

*Use a different color pen for each cell phone company


Take Take-home assignment:

· 1 point for correct answer

· 1 point for work shown

1. What Company plan should you go with if you send around 300 send texts a month?

2. If you send over 900 texts a month, what Company plan should you go with?

3. How many texts do you have to send for Verizon and AT&T to have the same total cost?

4. What Cell phone company would you choose and why?

Name______________________

I am sorry to inform you, but your parents have decided to take you off their cell phone plan. Unfortunately, you will have to begin paying your own T-Mobile bill. Your plan has a basic fee of $90.20 a month and unlimited texting.  

· Write a linear equation representing your plan

· Complete the chart below

	Number of text sent
	Equation
	Total Amount

	0
	
	

	50
	
	

	102
	
	

	475
	
	

	700
	
	

	1000
	
	


· Graph

* Remember to include all labels in your graph


Class Discussion
3. Write the linear equation for each cell phone plan

a. Verizon

b. AT & T

c. T-Mobile 

4. Graph all three equations

*Use a different color pen for each cell phone company


Take Take-home assignment:

· 1 point for correct answer

· 1 point for work shown

5. What Company plan should you go with if you send around 300 send texts a month?

6. If you send over 900 texts a month, what Company plan should you go with?

7. How many texts do you have to send for Verizon and AT&T to have the same total cost?

8. What Cell phone company would you choose and why?

Name______________________

I am sorry to inform you, but your parents have decided to take you off their cell phone plan. Unfortunately, you will have to begin paying your own AT&T bill. Your plan has a basic fee of $49.95 a month and 5 cents per text message you send. 

· Write a linear equation representing your plan

· Complete the chart below

	Number of text sent
	Equation
	Total Amount

	0
	
	

	50
	
	

	102
	
	

	475
	
	

	700
	
	

	1000
	
	


· Graph

* Remember to include all labels in your graph


Class Discussion
5. Write the linear equation for each cell phone plan

a. Verizon

b. AT & T

c. T-Mobile 

6. Graph all three equations

*Use a different color pen for each cell phone company


Take Take-home assignment:

· 1 point for correct answer

· 1 point for work shown

9. What Company plan should you go with if you send around 300 send texts a month?

10. If you send over 900 texts a month, what Company plan should you go with?

11. How many texts do you have to send for Verizon and AT&T to have the same total cost?

12. What Cell phone company would you choose and why?

Name KEY

I am sorry to inform you, but your parents have decided to take you off their cell phone plan. Unfortunately, you will have to begin paying your own Verizon bill. Your plan has a basic fee of $29.95 a month and 10 cents per text message you send. 

· Write a linear equation representing your plan

y=.10x+29.95

· Complete the chart below

	Number of text sent
	Equation
	Total Amount

	0
	y=.10(0)+29.95
	29.95

	50
	y=.10(50)+29.95
	34.95

	102
	y=.10(102)+29.95
	40.15

	475
	y=.10(475)+29.95
	77.45

	700
	y=.10(700)+29.95
	99.95

	1000
	y=.10(1000)+29.95
	129.95


Name______________________

I am sorry to inform you, but your parents have decided to take you off their cell phone plan. Unfortunately, you will have to begin paying your own T-Mobile bill. Your plan has a basic fee of $90.20 a month and unlimited texting.  

· Write a linear equation representing your plan

y=0x+90.20 (y=90.20)

· Complete the chart below

	Number of text sent
	Equation
	Total Amount

	0
	y=0(0)+90.20
	90.20

	50
	y=0(50)+90.20
	90.20

	102
	y=0(102)+90.20
	90.20

	475
	y=0(475)+90.20
	90.20

	700
	y=0(700)+90.20
	90.20

	1000
	y=0(1000)+90.20
	90.20


Name______________________

I am sorry to inform you, but your parents have decided to take you off their cell phone plan. Unfortunately, you will have to begin paying your own AT&T bill. Your plan has a basic fee of $49.95 a month and 5 cents per text message you send. 

· Write a linear equation representing your plan

y=.05x+49.95

· Complete the chart below

	Number of text sent
	Equation
	Total Amount

	0
	y=.05(0)+49.95
	49.95

	50
	y=.05(50)+49.95
	52.45

	102
	y=.05(102)+49.95
	55.05

	475
	y=.05(475)+49.95
	73.70

	700
	y=.05(700)+49.95
	84.95

	1000
	y=.05(1000)+49.95
	99.95
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Class Discussion KEY
7. Write the linear equation for each cell phone plan

a. Verizon

y=.10x+29.95

b. AT & T

y=.05x+49.95

c. T-Mobile 

y=0x+90.20 (y=90.20)

8. Graph all three equations

*Use a different color pen for each cell phone company

Take-home assignment: KEY

· 1 point for correct answer

· 1 point for work shown

13. What Company plan should you go with if you send around 300 send texts a month?

Verizon costs the least with 300 texts.

Verizon .10(300)+29.95=59.95

T-Mobile 0(300)+90.20=90.20

AT&T .05(300)+49.95=64.95

14. If you send over 900 texts a month, what Company plan should you go with?

T-Mobile (see graph)

Verizon .10(900)+29.95=119.95

T-Moble 0(900)+90.20=90.20

AT&T: .05(900)+49.95=94.95
15. How many texts do you have to send for Verizon and AT&T to have the same total cost?

400 texts (see graph)

.10x+29.95=.05x+49.95

x=400

16. What Cell phone company would you choose and why?

Answers vary.

