Lesson Title: Modeling Linear Relationships
Unit Title: Linear Functions
Teacher Candidate: Brittany Stevens, Samantha Hibbard, Juliana Golding, Bill Munson
Subject, Grade Level, and Date: Math, 8th Grade, 5/5/2016
Placement of Lesson in Sequence and Lesson Rationale
This is the first lesson plan of the unit. This unit covers the topic of Linear Functions. This particular lesson covers the topic of Modeling Linear Relationships. This lesson makes sense to be placed first in the unit topic because it is an exploration of the different ways that a linear function can be represented. The unit that came before this lesson was all about identifying what a function is. This lesson and this unit makes sense to come next in the sequence because a linear function is the most simple of the functions that the students will learn. The rest of this unit explores different kinds of functions.
Central Focus and Purpose
The central focus of this lesson is based around the question “which internet plan is better?” To answer this question the students will have to study the two plans at length to compare and contrast the benefits and detriments of the plans. The students will explore these plans by making tables, graphs, and equations. The standards that will be addressed are modeling linear relationships between two quantities and analyzing a graph that represents a function (8.F.B.4 and 8.F.B.5). This lesson address these standards by having the students work through a scenario that is relevant to a real life situation and analyze these two scenarios through tables, graphs, and equations. The math practices that will be used in this lesson are MP1 Make sense of problems and persevere in solving them,  MP3 Construct viable arguments and critique the reasoning of others, and MP4 Model with mathematics. These three mathematical practices fit the lesson because the students will be asked to solve a problem and the answer relates to choosing a better scenario, the students need to be able to critically argue why one scenario is better than the other. MP4 relates to this lesson as well because the students will have to model the scenarios in several ways before they can answer which internet plan is the better choice.
CCSS.MATH Content and Practice Standards 
CCSS.MATH.CONTENT.8.F.B.4 

Construct a function to model a linear relationship between two quantities. Determine the rate of change  and initial value of the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. 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.

CCSS.MATH.CONTENT.8.F.B.5

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.

CCSS.MATH.PRACTICE.MP1 Make sense of problems and persevere in solving them.
CCSS.MATH.PRACTICE.MP3 Construct viable arguments and critique the reasoning of others.
CCSS.MATH.PRACTICE.MP4 Model with mathematics.
Prior Content Knowledge and Pre-Assessment
For this lesson the prior knowledge will be focused on making tables, graphs and equations. The students will not be expected to put the equation into a proper function format. In the previous unit the students learned about what a function is and how to identify one. This lesson is an extension because the students will be learning about the specifics of a type of function.
Learning Target(s) and Plan for Clarifying Intending Learning
· Students will be able to use the models for linear functions to construct arguments and determine which internet plan is the best and justify their position using mathematical reasoning.

· Students will be able to take a real-life scenario of a linear relationship and represent that relationship through equations, tables and graphs.
To teach to this learning target the students must understand what a linear function is.  During this lesson the teacher will need to clarify that a linear function is an equation with an input and output that changes at a consistent rate. The recording sheet used during the meat of the lesson will also clarify what is expected of the students during this lesson.
	Strategy for using assessments to guide student learning

	Some assessments that will be used to guide student learning are those, such as walking around the room to identify tables and graphs that should be displayed on the board for the rest of the class to see. While working on the activity, there will be a recording sheet used to show the students’ work and it will provide examples of their understanding of the internet problem being discussed. On the recording sheet, the teacher will be looking for a table of the x and y plots for the data given to the students based on the linear function they found. Throughout the lesson, there will be more questions asked by the teacher in order to have a better awareness as to what the students will need to determine as being part of the problem as well as seeing where they are at with it all. The teacher will ask questions, such as “How did you find the equation for the line?” or “What type of graph does this equation make?” “Can you tell by just looking at the equation or do you need the graph?” “What information from the problem given do you use?” This will guide lesson practices by getting the students to explain why they put the information given to them where they did. The teacher is able to find out whether or not students realize that they are finding the equation for a linear function or not. At the end of the lesson, students will fill out an exit ticket with example problems to have them solve the problem in the way they did during the lesson. This allows the student to express what they know and gives the teacher a chance to see if they actually learned from the lesson that day.

	Success Criteria (criteria for interpreting student success of the learning target)
	Plan for providing feedback and students’ monitoring of their own learning

	In order to show that students have met the criteria, the students will be able to complete a table and equation using the data given in the problem. They will also make a graph to represent the data all while filling out the information on their recording sheets.
	The teacher will provide feedback to the students by asking them guiding questions in order to get a sense of what they know. The teacher will also be able to observe what the students are doing when they are given time to work on the problem or even beforehand. As students are doing the group work, the teacher can make a comment on what they are doing and give them feedback individually. The exit ticket at the end gives the teacher a chance to have a discussion with the rest of the class the next day explaining any major misconceptions.


	Academic Language Demands

	Language Function
	Vocabulary & Symbols
	Secondary Language Demand

	· Compare the properties of two real-life scenarios.

· Justify answers and selections using mathematical reasoning.

	· Coordinate plane

· Table

· Point

· Ordered pair

· Rate of change
· Function

· Linear function
	Mathematical Precision:
Students will need to navigate and use a graph accurately, including plotting specific points with precision and labeling axes.

Discourse:
Students will spend a large portion of the lesson working in groups and will need to discuss strategies and solutions with their peers.


	Language Support (instructional and assessment strategies)

	Language Instruction 
	Guided Practice 
	Independent Practice 

	There are no new or unfamiliar vocabulary words in this lesson, although the context in which they are used may be unfamiliar to students. The teacher will explain any unclear vocabulary concept as needs arise. Specifically, the teacher will clarify the concepts of rate of change and linear functions. The greatest language demand in this lesson is the heavy reliance on discourse. The teacher will model effective speech and discussion throughout the lesson by providing reasoning for all answers and asking guiding questions to encourage students to provide deeper explanations.
	The teacher will lead multiple class discussions in which students will practice explaining their reasoning as a whole group before participating independently in small group discussions.
	Students will work in their small groups and practice explaining their reasoning and justifying answers with their peers.


Differentiation, Cultural Responsiveness, and Accommodation for Individual Differences
In order to provide the students with some differentiation, the students would be placed in table groups in order to support each other in their learning. Depending on the classroom, if there are individual differences that occur, a student will be placed in an area that is most beneficial to them. There are some students that may not understand the material that is being laid out for them on the first try, so the teacher will take the time while walking around in the classroom observing the groups, to explain the scenario in a way that is more suited to that student. If there are students in the classroom that have glasses, they will be placed closer to the front of the classroom to ensure that the student will be able to see all of the items on the board. For other students where writing is difficult for them to accomplish, the teacher would have the student draw out what they were trying to explain or even talk to the teacher orally. The teacher could ask any follow up questions to see if the student had learned the lesson taught that day or not.
Materials – Instructional and Technological Needs (attach worksheets used)
Recording Sheet
White Board/Overhead projector

Exit ticket
	Instructional Plan (detailed explanation for thing the lesson)

	Pacing
	Teacher Activities
	Student Activities

	5 min
	Talk with the students as a class about different ways to access the internet and how to pay for it. Ask students about what devices they use to connect to the internet. Then ask if they know how their parents pay for internet.
	Students will answer questions and make comments by raising their hand and waiting to be called. Students will consider the process for connecting to the internet through a computer, phone, and maybe gaming devices.

	5 min
	Introduce students to the problem:

“Lenore has just purchased a tablet computer, and she is considering purchasing an internet access plan so that she can connect to the Internet wirelessly anywhere. One company offers an internet access plan so that when a person connects to the company's wireless network, the person is charged a fixed access fee for connecting, PLUS an amount for the number of minutes connected based upon a constant usage rate in dollars per minute. Lenore is considering this company’s plan, but the company’s advertisement does not state how much the fixed access fee for connecting is, nor does it state the usage rate.”

Discuss what this problem would look like on a graph. Ask questions regarding which quadrant should be used, what the variables are, and which variables are independent/dependent. After this discussion, present the rest of the problem:

“However, the company’s website says that a 10-minute session costs $0.40, a 20-minute session costs $0.70, and a 30-minute session costs $1.00. Lenore decides that she will use these pieces of information to determine both the fixed access fee for connecting and the usage rate.”
	Students will consider the given scenario and participate in a discussion to understand the problem in a mathematical and graphing context. Students will also use this time to ask any questions they may have for clarification about the details of the problem.

	15 min
	Arrange students into table groups to work on the problem together. Give each student a recording sheet and clarify the directions of the assignment. Walk around the room, checking each group for understanding by asking specific questions about their thought process. Choose two students to share their tables and graphs with the class. Have those students come to the whiteboard and draw their work. Discuss these solutions as a class.
	Students will work with their groups to complete the recording sheet by filling in the table and graphing the points using the information. Two students will come to the board to show their work by writing it on the whiteboard. Students will participate in a discussion about these answers.

	15 min
	Show the students a second wireless access company that has a similar method for computing its costs. Unlike the first company that Lenore was considering, this second company explicitly states its access fee is $0.15, and its usage rate is $0.04 per minute. Then ask them to decide which company they would want to use and explain why.
	Students will work with their groups to create a graph and table for the second company. They will then compare their findings with their findings of the first company and decide which company Lenore should use. Students will justify their answers using mathematical reasoning. Students with have to explain using the graph or table why they decided which company would be better. If they are having trouble ask questions like “after 50 minutes which company is more expensive?” and “after 100 minutes which company is more expensive?” Also let them think about why one company might be more expensive than the other, in real life sometimes you pay more because you get higher quality service.

	3-5 min
	Discuss the plan for the next lesson, in which students will be expected to research local internet services and choose the best option based on a specific budget.
	

	5 min
	Give a brief exit ticket.
	Students will complete the exit ticket.


Lenore’s Internet – Recording Sheet
Lenore has just purchased a tablet computer, and she is considering purchasing an internet access plan so that she can connect to the Internet wirelessly from virtually anywhere in the world. One company offers an internet access plan so that when a person connects to the company's wireless network, the person is charged a fixed access fee for connecting, PLUS an amount for the number of minutes connected based upon a constant usage rate in dollars per minute.

Lenore is considering this company’s plan, but the company’s advertisement does not state how much the fixed access fee for connecting is, nor does it state the usage rate. However, the company’s website says that a 10-minute session costs $0.40, a 20-minute session costs $0.70, and a 30-minute session costs $1.00. Lenore decides that she will use these pieces of information to determine both the fixed access fee for connecting and the usage rate.
Complete the table using the information Lenore knows about the company’s services. Then, use the points to create a graph of the data. Once you’ve plotted the points, draw a line through them. Don’t forget to label all parts of the graph.

	Number of Minutes
	Total Session Cost

	10
	

	20
	

	30
	

	40
	

	50
	

	60
	




How much would it cost for Lenore to use the internet for 120 minutes? Explain how you know.

Using x for the number of minutes and y for the total cost, write a function to model the relationship between the number of minutes and total cost.

A second wireless access company has a similar method for computing its costs. Unlike the first company that Lenore was considering, this second company explicitly states its access fee is $0.15, and its usage rate is $0.04 per minute.
How much will it cost for Lenore to use the internet for 60 minutes? 120 minutes?

Write an equation that models the relationship between the number of minutes and total cost.

Discuss: Which internet company do you think Lenore should use? Justify your answer in writing.
Exit Ticket

A rental car company offers a rental package for a midsize car. The cost is comprised of a fixed $30 administrative fee for the cleaning and maintenance of the car plus a rental cost of $35 per day. 
1. Using 𝑥 for the number of days and 𝑦 for the total cost in dollars, construct a function to model the relationship between the number of days and the total cost of renting a midsize car.

2. The same company is advertising a deal on compact car rentals. The linear function 𝑦 = 30𝑥 + 15 can be used to model the relationship between the number of days (𝑥) and the total cost (𝑦) of renting a compact car.

a. What is the fixed administrative fee?

b. What is the rental cost per day?

