SPIRIT 2.0 Lesson: 

Am I Straight?
===============================Lesson Header ==============================

Lesson Title:  Am I Straight?

Draft Date:  July 21, 2008
1st Author (Writer):  Neil Hammond

2nd Author (Editor/Resource Finder):  Sara Adams
Algebra Topic:  Graphing Linear Equations

Grade Level:  Algebra I – 8th/9th Grade

Cartoon Illustration Idea:  A robot driving in the form of a line. A robot made of lots of zigzag lines?
Content (what is taught): 
· Graphing Linear Equations

· Using Slope-Intercept Form of an Equation


Context (how it is taught):

· The students will first begin with the y-intercept.
· Two more points will be found on the line using the slope.
· The robot will be used to drive the graph of the line.
Activity Description:

We will use a coordinate grid so the students can see the entire plane. Students will work with plotting the y-intercept onto the graph and then use the robot to travel the slope of the equation. Students will need to plot three points and then they will need to graph the line created on their paper.

Standards: (At least one standard each for Math, Science, and Technology - use standards provided)

· Math—A 3, B1, B3, D1

· Science—B2

· Technology—A3 

Materials List: 

· Classroom Robot

· Coordinate Grid

· Graph Paper

· String

ASKING Questions (Am I Straight?)
Summary:  
Students are shown the slope-intercept form of an equation and are asked how to graph the equation.


Outline:
· Draw a coordinate plane on the floor or table.
· Ask students about the slope and y-intercept of the equation.
· Determine how to graph this equation using the y-intercept

Activity:

Ask the questions below to see if students understand the slope and y-intercept of the equation and how to graph the line described.

	Questions
	Answers

	· How do we find the y-intercept of the equation?
	The y-intercept is the number that stands alone in the equation.  
 y = 2x + 5  (y-intercept is 5)

	· How do we know what the slope of the equation is?
	The slope is the number that is multiplied by the ‘x’ in the equation.

 y = 3x – 5 (slope is 3)

	· How do we use the y-intercept of the equation to help graph the line?
	After finding the y-intercept in the equation, plot that point on the graph. Start at the origin and move straight up or down the y-axis to plot the y-intercept (if the y-intercept is 3, move up the y-axis 3 points from the origin).

	· How do we use the slope to plot more points on the line?
	After we plot the y-intercept we need to use the slope in order to plot more points.  Note: use the rise over run form of the slope and then travel from the y-intercept to plot more points.


Image Idea: Picture of the floor where the coordinate plane is drawn out.

EXPLORING Concepts (Am I Straight?)
Summary:  
Students use a robot to graph the equation of a line.

Outline:
· Students are given an equation in slope-intercept form.
· Students will use the equation to determine the slope and y-intercept.
· Students will use the robot to plot the y-intercept on a grid.
· Students will then use the robot to travel the slope of the equation until they find two more points

· After finding three points, students use the robot to draw the line.
Activity:

The students will be given four equations that are in slope-intercept form and will use each equation to determine the slope and y-intercept. After the students have determined the slope and y-intercept, they will attempt to graph these lines on the coordinate plane.  

Students will start to graph lines by plotting the y-intercept of the equation. Plotting the y-intercept is similar to graphing points. The students will determine the y-intercept by looking at the equation, will begin at the origin, and then will move either up or down the y-axis to locate the interception point. After the students have plotted the y-intercept, they will use the slope to help plot two more points. When using the slope to plot points, students will need to remember that slope is equal to rise over run. Point out to students that they can use both the y-intercept and slope to plot points on the line.  

The students will use the robot to graph the line. Students have plotted already three points; thus, they will drive the robot to connect those three points and will create the line of the equation. After the students are finished drawing the line on the grid, they need to transfer that information by creating a sketch on a piece of graph paper. During this process, ensure that all students are working with the robot. Also, make sure that the students are taking turns, that each student has a chance to drive the robot, and that each students is graphing the points on graph paper.  

After the students are finished with the four examples, give them some equations that are not in slope-intercept form, have them rearrange the equation until it is in slope-intercept form, then have them create paper graphs of these equations. To make sure the students understand these concepts, ask yourself the following questions to assess the lesson:

1.
Did the students use the correct slope and y-intercept for each equation?

2.
Did the students plot the y-intercept first and then use the slope to plot more points?

3.
Did the students accurately create a personal graph for each equation on their paper?

Video clip Idea: Video clip of the robot plotting the y-intercept and then using the slope to plot the other two points.
INSTRUCTING Concepts (Am I Straight?)

Linear Functions

Putting “Linear Functions” in Recognizable terms:  Linear functions are equations that generate a straight line when ordered pairs that satisfy the equation are plotted on a rectangular coordinate system.

Putting “Linear Functions” in Conceptual terms:  A linear equation represents the relationship between two variables, so does a straight line on a rectangular coordinate system. In fact, we can make four statements, that when taken together, show that the plotted straight line and the linear equation each carry exactly the same amount of information about the relationship of the two variables:

1.
Any ordered pair that satisfies the equation represents a point on the plotted straight line.

2.
Any point on the plotted straight line will have coordinates whose ordered pair will satisfy the 
linear equation.

3.
Any ordered pair that does not satisfy the equation represents a point, which is not on the 
plotted straight line.

4.
Any point that is not on the plotted straight line will have coordinates whose ordered pair will 
not satisfy the linear equation.

Putting “Linear Functions” in Mathematical terms:  A linear function is an equation representing the variable y as a function of the variable x that can be written as: y = f(x) = mx + b where m and b are any real numbers. This form is called the slope-intercept form of the linear equation.

This form can be rearranged into another form (the Standard Form) of a straight line: 

Ax + By = C 
where A, B, and C are all Real numbers.

Putting “Linear Functions” in Process terms:  Thus, for any linear equation, if you know either the x value or the y value, you can compute the other value since there are an infinite number of unique ordered pairs that represent solutions to (or satisfy) the linear function. We often use x-y (ordered pair) tables to simplify this process.

Putting “Linear Functions” in Applicable terms:  Place a piece of masking tape in a straight line on your axes on the floor (plane). The tape may be oriented in any random direction. Drive the robot from the origin along the abscissa for a random amount of time. This value represents the x coordinate of an ordered pair that will satisfy the equation representing the straight line. Turn the robot 90 degrees toward the tapeline. Drive the robot to the tapeline. Turn the robot 90 degrees toward the ordinate and drive to the vertical axis. This value represents the y coordinate of the ordered pair that satisfies the equation of the straight tapeline. Now you have identified (by your ordered pair) one of many possible solutions to the equation representing the straight line.

ORGANIZING Learning (Am I Straight?)

Summary:  
Students use a table to determine the slope and y-intercept of an equation and then assist in graphing the equation.

Outline:
· Examine linear equations.
· Determine the slope and y-intercept and record in the table.

· Use the slope to determine the rise and the run.

Activity:
Give the students the table below. The students will look at each equation and determine the slope and y-intercept. After determining the slope, they will clarify the rise and run by using the slope.

After working through the table, have the students return to the large group and discuss what they have found. Ask students if they noticed any similarities or any differences between the different equations.
Worksheet Idea: A simple chart that has equations, slope, and y-intercept in the table.

	Equation
	Y-Intercept
	Slope
	Rise
	Run
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UNDERSTANDING Learning (Am I Straight?)

Summary:  
Students will complete an assignment focusing on graphing linear equations.

Outline

· Formative assessment of Y = m x + b

· Summative assessment of Y = m x + b 

· Summative assessment of graphing linear equations

Activity:

Formative Assessment

As students are engaged in the learning activity, ask yourself or your students these types of questions:  

1. Were the students able to use the equation to determine the y-intercept and the slope?

2. Can students explain how they know which is which?  

3. Were the students able to explain how they found points on the line using the equation?  

Summative Assessment
Students will finish the attached worksheet on graphing linear equations.

Worksheet: Attached Lesson 3 (Linear) (Wkst) 





































( 2009 Board of Regents University of Nebraska


_1152084315.unknown

_1152084338.unknown

_1152084382.unknown

_1152084400.unknown

_1152084327.unknown

_1152084293.unknown

_1152084305.unknown

_1152084206.unknown

