	Lesson Plans: Lesson 3: What's My Line? (Part 1)
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Essential Questions :
	 
	How can lines be described mathematically?

	Launch/Introduction (suggested time 
15-25 m) :
	 
	MATERIALS:
Graphing Calculator (LINE program provided for TI-73 and TI-83)
Graph/Table/Equation Paper (attached below)
Straightedge

Provide students with graphing calculators and introduce the program LINE. The program graphs a line and prompts students to determine its equation by finding its slope and y-intercept and entering it in the register. 
Prompt the use of deductive reasoning in the guess-and-check problem solving technique.

(LINE PROGRAM FOR TI-73 or LINE PROGRAM FOR TI-83 can be keyed into one calculator and then linked to classroom set of calculators.)

	Activating Prior Knowledge :
	 
	Lesson 2: Graphs, Equations and Tables Revisited asked students to create the table and graph of related linear equations. The noting similarities and differences in families of functions found in GRAPH EXPLORATION (KEEP THESE GRAPHS for use in Lesson 6) may prompt students in determining the equation of the lines created by the calculator.

	Specialized Vocabulary Development :
	 
	CALCULATOR VOCABULARY/KEYS:  
PRGM
Y =
TABLE (Draw student attention to how the equations in y = and the tables displayed are related)

	Investigate/Explore (suggested time from 30-40 m) :
	 
	Students are provided with graphing calculators and execute a program that graphs a line and prompts them to determine its equation by finding its slope and y-intercept and entering it in the register. (Explicit student DIRECTIONS are provided.) When successful, they record their equation, a table of values found in the calculator, and the line on the EQUATION-TABLE-GRAPH TEMPLATE. 
(NOTE: KEEP STUDENT WORK FROM THIS LESSON. Students will use equations, tables and graphs recorded on the template in this lesson to complete a writing prompt in Lesson 4, What's My Line (Part 2).)

The students should work individually to determine the equation of the line generated by the LINE program, but be seated in small groups in order to reduce the frustration level and to minimize technical difficulties inherent with graphing technology.

NOTE: Students need to successfully determine a minimum of 6 equations using the program LINE to be able to form some of the connections that they will be prompted to relate in the Summary. 

Challenge students who can quickly determine the equation from the graph to find a connection between the table and the equation--i.e., given the table, determine the equation.

	Summarize/Debrief the Lesson (suggested time from 30-40 m :
	 
	Ask students to share the strategies they used to determine the equation of the given line. It may be necessary to prompt these conjectures by displaying a line to the class either with a classroom display of the programLINE or a line displayed on a coordinate grid) and ask students to determine the equation of the given line. Student shared strategies may include observations such as:
In the equation y = Ax + B, the value of A determines the steepness of the line. 
The larger the value of A, the steeper the line. 
Conversely, the smaller the value of A, the less steep the line.
If A is positive, the line rises when viewed from left to right.
If A is negative, the line falls when viewed from left to right.
The value of A determines whether the line extends primarily from Quadrants 1 & 3 or Quadrants 2 & 4.
The value of A corresponds to the change in the y values in the table.
If B is negative, the line crosses the y-axis below the origin.
If B is positive, the line crosses the y-axis above the origin.
In horizontal lines, the value of A in the equation y = Ax + B is zero and the value of B corresponds to all y values in the table.

Ticket Out The Door:
Ask students to answer: In the equation y = Ax + B, what characteristics of the line are effected by the A and B values and how are they effected?

	Reflections :
	 
	In Lesson 4, students are asked to record, illustrate and explain their strategies to determine the equation of a given line. As students relate their problem-solving techniques in the Summary of this lesson, they are beginning to formulate the connections between the graph and the equation that they will offer as conjectures in the Lesson 4 writing assignment.

(NOTE: KEEP STUDENT WORK FROM THIS LESSON. Students will use equations, tables and graphs recorded on the template in this lesson to create a writing prompt in Lesson 4, What's My Line (Part 2).)

	File Attachments :
	
	Line Program for TI-73.doc 
Line Program for TI-83.doc 
Directions for LINE.doc 
Equation-Table-Graph Template.rtf 

	Lesson Plans: Lesson 4: What's My Line? (Part 2)

Essential Questions :
 

How are the coefficients in the equation, the slope and the y-intercept related?

Launch/Introduction (suggested time 

15-25 m) :
 

MATERIALS;
Graphing Calculator
CHARACTERISTICS OF LINES GRAPHIC ORGANIZER

Prompt the graphing calculator to present the class with the graph of a line. Ask students to inspect the line and apply their previous observations to determine the equation of the line.
Allow students the opportunity to share any strategies they may have developed.

Activating Prior Knowledge :
 

Students have been asked to create similar connections/observations in Lesson 2 and in Lesson 3.

Investigate/Explore (suggested time from 30-40 m) :
 

Students continue their graphing calculator investigation from Lesson 2 using the program LINE. After each student has correctly identified and recorded the equations for several graphs of linear equations (a minimum of 6) on the EQUATION-TABLE-GRAPH TEMPLATE, ask them to make conjectures relating the graph to the values for slope and y-intercept on the CHARACTERISTICS OF LINES GRAPHIC ORGANIZER. By referring to their documented graphs with the related table of values and equations and previous class discussion, students compile their findings and record their conjectures (with illustrations) of the strategies they have developed. 
Although the terms slope and y-intercept have not yet been introduced, student conjectures should include: increasing and decreasing values for A and B; the association between steepness of a line and the value of A; the correlation between placement of the line and the value of B.

Summarize/Debrief the Lesson (suggested time from 30-40 m :
 

A FORMATIVE assessment (WHAT'S MY LINE-TAKE HOME QUIZ) asked students to individually record their observations relating the graph of a line with its table of values and equation (slope and y-intercept). Each student creates a summary of the conjectures discussed in both the small group and whole group discussions. The sketches of linear equations with the accompanying written description provide documentation of individual understanding of the interrelationship between linear equations and their graphs, and possibly their connections to the tables of values. The intent of assignment is to reveal possible misconceptions that can be remedied before they become deeply ingrained, as well to demonstrate and document each student’s current level of understanding.

Reflections :
 

Unless students are familiar with writing assignments in mathematics, class time and assistance should be provided. Students may need help in compiling their examples and "guessing techniques" to verbally formulate a conjecture and in relating these on paper.

NOTE: In WHAT'S MY LINE GRADING SHEET FOR TAKE-HOME QUIZ, a POSSIBLE grading rubric is provided. You may want to revise the grading scale to meet the needs of your students. Fifteen points are assigned to the category "Neat and Well-Organized.” The purpose of this assignment is to encourage students to create and share conjectures. This is new to many students. At this point, some students may not have found as much success with the program LINE as other students. Students who have been successful in quickly determining the equation from the graph of the line, but who are not familiar with creating and recording conjectures, will also have difficulty with this assignment. The purpose is to encourage students as they begin to reason and communicate their results.
A score of 15 (for neat and well-organized), 3 x 7 for displaying diagrams that correspond to each prompt, and FOUR X 7 for a true conjecture, a total of 64 points, would identify a student who successfully found and related conjectures.

File Attachments :
What's My Line Grading Sheet for Take-Home Quiz.doc 
What's My Line--Acceptable Student Responses.doc 
Characteristics_of_Linear_Equations_Graphic_Organizer[1].doc 
What's My Line-Take Home Quiz.doc 



	Lesson Plans: Lesson 5: What's My Line? (Part 3); The Match Game

	Essential Questions :
	 
	How are the equation of a line, its table of values and the graph of the line related?
How can the relationship be described mathematically?
Given a table, a graph of a line or a linear equation, how is it possible to create the two other forms of representation?

	Launch/Introduction (suggested time 

15-25 m) :
	 
	MATERIALS:
Graphing Calculator
Match Game Deck (LINEAR MATCHING GAME)
Instructions and Score Sheet for Match Game
Notecards (1 per student)

Students begin this lesson with a closer exploration of the correctly identified linear equations that they have recorded with their corresponding tables and graphs. 

Create a graph and its table of values for the class. (You can use the prgmLINE if it is possible to display the teacher's calculator to the entire class, or create chalkboard examples.) After the students, seated in their small groups, have determined the equation of the line. Challenge them to find a correlation between the A and B of the equation with the values and patterns found in the table created by the calculator. They will come to connect the value of B to the table’s ordered pair (0,B). 
Connecting the point (0,B) with its position on the coordinate plane provides the opportunity to introduce the term "y-intercept."
Continue creating the graph of a line and its table of values until students can determine with confidence equation of the line from TABLE of values. 
Because the calculator is increasing the x-values in the calculator by 1, students will connect the “change in the y-values” with A. This flawed conjecture needs to be quickly corrected before it becomes ingrained. 

Students can again use the program LINE in this lesson, but now place their focus on the tables generated. They find that they can determine with confidence the equation of the line from its table of values. 

At this point, it is imperative that the common misconception that A is the “change in y” is corrected. The TblSet (Table Set) function on the graphing calculator can be used for this purpose. As “ Tbl = 1” is change to “ Tbl = 2 or 3 or 4, etc" the rate of change of the x-values increases from 1 to 2 or 3 or 4, etc. (NOTE: In changing Tbl = 2 or 4, or any other even value, you may want to also change the TblStart to an even number so that the y-intercept can still be read from the table.) 
Enter an equation into the calculator (y1 = ) and ask the students to determine the equation from its table of values. As students use their previously determined methods, it will become apparent that A is dependent on more than the “change in y,” and that the “change in the x-values” also plays an important part in determining A. 
This conversation offers the opportunity to introduce the term "rate of change." Although slope is more formally introduced in the next lesson, in examining the slope as the “change in x” varies by using the TblSet function, students should develop an intuitive understanding of slope as “change in y/change in x.”

The skill of determining the equation of a line from its table is then transferred to the ability to determine the equation of the line from its graphical representation. The student solutions from the LINE program provide equations (y = Ax + B), tables and graphs that can be used to connect the slope of the line with A and the y-intercept with B.
Students should understand the need to determine the “rate of change” and “y-intercept.” In determining the value of A, students can find the “change in x” and the “change in y” by counting from one point to another. Because the value of B in the linear equation is the y-coordinate that corresponds to the x-coordinate, 0, the graphical representation of the line gives students a visual understanding of why B is called the “y-intercept.”

	Specialized Vocabulary Development :
	 
	rate of change
y-intercept
slope

	Investigate/Explore (suggested time from 30-40 m) :
	 
	LINEAR MATCHING GAME (two versions/tiers) now offers students the opportunity to demonstrate and strengthen their ability to connect the graphical representation of a line with its table of values and equation.
In one version, students are provided with a graph containing points on a line without their ordered pairs identified; a second version provides a line with no points marked. You may construct the decks however you choose, by level or mixed, depending on how you have grouped your students. Copying each deck of cards onto different colors of paper/cardstock could help keep the decks separate. Students can progress from version 1 to version 2 as their ability to connect the equation, its table of values and graphical representation increases. 
(Note: A computer version of this game is the launch/introduction of Lesson 6.)

	Summarize/Debrief the Lesson (suggested time from 30-40 m :
	 
	EXIT CARD:
On one side of a notecard, create a table of values for a linear equation. 
Determine the equation of the line passing through these points and record it on the back of the notecard. 
Exchange cards with another student in the class and determine the equation of the line passing through these points.

	File Attachments :
	
	Instructions for Linear Match Game.doc 
Linear Matching Game.doc 
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