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	Research Aim: 
Students will grow into persistent and flexible problem solvers.
Broad Content Goal: 

Students will communicate their mathematical ideas clearly and respectfully. The students will be able to recognize patterns and create and analyze functional relationships.
Lesson Objectives: 
The purpose of this activity is to allow students to use tables, graphs, rules and linear functions in a real world application and determine which mp3 plan is most beneficial to them as individuals.
Lesson Overview: 

You have decided to use your allowance to buy an mp3 purchase plan. Your friend Alex is a member of i-sound and pays $1 for each download.

Another one of your friends, Taylor, belongs to Rhaps and pays $13 a month for an unlimited number of downloads.  A third friend, Chris, belongs to e-musical and pays a $4 monthly membership fee and $0.40 a month per download.  Each friend is trying to convince you to join their membership plan.  Under what circumstances would you choose each of these plans and why?  
SOL:

8.14   The student will 
          a) describe and represent relations and functions, using tables, graphs, and rules; and 
          b) relate and compare tables, graphs, and rules as different forms of representation for relationships.
8.16   The student will graph a linear equation in two variables in the coordinate plane, using a table of ordered pairs.
8.17   The student will create and solve problems using proportions, formulas, and functions.

8.18   The student will use the following algebraic terms appropriately: domain, range, independent variable, and dependent variable.

A.1 The student will solve multistep linear equations and inequalities in one variable, solve literal equations (formulas) for a given variable, and 

       apply these skills to solve practical problems. Graphing calculators will be used to confirm algebraic solutions.

A.2 The student will represent verbal quantitative situations algebraically and evaluate these expressions for given replacement values of the 
        variables. Students will choose an appropriate computational technique, such as mental mathematics, calculator, or paper and pencil.

A.3 The student will justify steps used in simplifying expressions and solving equations and inequalities. Justifications will include the use of
       concrete objects; pictorial representations; and the properties of real numbers, equality, and inequality.

A.5 The student will create and use tabular, symbolic, graphical, verbal, and physical representations to analyze a given set of data for the 
       existence of a pattern, determine the domain and range of relations, and identify the relations that are functions.

A.6 The student will select, justify, and apply an appropriate technique to graph linear functions and linear inequalities in two variables. 
       Techniques will include slope-intercept, x- and y-intercepts, graphing by transformation, and the use of the graphing calculator.

A.7 The student will determine the slope of a line when given an equation of the line, the graph of the line, or two points on the line. Slope will 
       be described as rate of change and will be positive, negative, zero, or undefined. The graphing calculator will be used to investigate the 
       effect of changes in the slope on the graph of the line.

A.8 The student will write an equation of a line when given the graph of the line, two points on the line, or the slope and a point on the line.

A.9 The student will solve systems of two linear equations in two variables both algebraically and graphically and apply these techniques to 
        solve practical problems. Graphing calculators will be used as both a primary tool of solution and to confirm an algebraic solution.
Prior Knowledge:

In order to complete this activity, students will need background knowledge of how to write linear equations, complete a function table, graph on the coordinate plane, and analyze data.

Future Learning Standards:

8th grade

· Slope-intercept form
· Translating verbal phrases into expressions and equations
· Understanding that slope is a rate of change

· Graph an equation with and/or without a table

· Familiarize students with input/output tables
· Analyzing data
· Building vocabulary

Algebra

· Systems of equations
· Analyzing data

· Enhancing vocabulary



	Steps
	Instructional activities
	Teacher’s Actions
	Anticipated Student Responses/Solutions

	1
Introduction
	
	· Teacher will have class discussion regarding mp3 players and downloads.
	

	2

Posing the Problem
	· Present the problem.  
	· The problem is distributed as a hand-out

· Teacher will lead class discussion on translating problem into verbal expression.
	

	3
Solving Problem

(Anticipated Student Solutions)
	· Students work individually to solve the problem.

	· Teacher will give students plenty of time to work out the problem on their own.  Teacher will observe the students’ reactions closely.
· If teacher observes students having difficulties, then he will pass out a hint card.

· A chart with the five different representations (verbal, concrete or pictorial, graph, and table) will be on the board for students to see.
	Multiple Representations

· Verbal expressions were created together as a class.
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Table

· [image: image2.emf]Graph

· Algebraic Formulas
y = x (i-Sound)

y = 13 (Rhaps)

y = 4 + .4x (e-musical)


	4

Comparing and Discussing
	· Students work in small groups to discuss and compare their solutions.
	· Teacher will move from group to group offering input as needed.
	

	5 

Summing up
	· Class discussion on the solutions that students reach.
	· As time permits, teacher will call on  groups to share their methods/solutions with a focus on the multiple representations.
	


Lesson date: November 14, 2008

Student Thinking and Misconceptions:
· Confusion with zero where does it go on the graph

· Line graph vs bar graph?!?

· Prompting (domain, range)

· Vocabulary knowledge

· Use of arrows on the end of lines

· AHA moment- realization of plotting several points not all points…

· How do we label the y-axis??

Other Modifications and Ideas:
· Discussion cards – 



You have $50 which plan?



You are downloading x amount of songs, which plan?



At which amount do all three plans meet? (system of equations)

· Paired work to promote talking

· E-musical plan was $4/month with .4d - How about a more compatible “mental math” friendly numbers $2 month w/  .5d

· Pull back into Algebra lesson during Systems of Equations

· Revisit when using graphing calculators – simultaneous equations
· Move question #2 until after #5, 6, or 7.

· What is the math we wanted the students to learn? --  Analysis; Everyday life, 

· Habits of Mind – patterns, generalizing a rule, building rule…  (Prompting)



Shortcuts, talk and pulling in info from kids 

· Math 8 - Verbally describe the pattern vs the equation…




    Students start with chart and teacher shows the line graph for analysis 
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