Group M’s Project 2006

Linear Relationships Unit

Essential Questions:
What is a linear relationship?

How can you tell if a function is linear?

How do you graph a line from an equation or table of values?

How can you determine the slope and y-intercept of a line?

How does slope affect the graph a line?
How does y-intercept affect the graph of a line?

New York State Standards:

Students will apply coordinate geometry to analyze problem solving situations.

8.G.13 Determine the slope of a line from a graph and explain the meaning of slope as a constant rate of change
8.G.14 Determine the y-intercept of a line from a graph and be able to explain the y-intercept

8.G.15 Graph a line using a table of values

8.G.16 Determine the equation of a line given the slope and the y-intercept

8.G.17 Graph a line from an equation in slope-intercept form (y = mx + b)
Materials Needed:

Computer Lab
Class set of TI – 84 graphing calculators

Worksheets (files attached)

Computer with LCD projector

Stella software and Geometer’s Sketchpad software

Lesson #1:

Students can use the Stella model ‘Trip to the West Coast’ to understand the linear relationships involved in the cost of driving to California.  Students can use the sliders to change the distance to California from different points in the United States.  They can also change the gallons of gas that fit into their own individual gas tank, the miles per gallon that their car gets, and the price of gas.  The main goal of this model is to have students calculate the total cost to drive to California and study the graph as these variables are changed.  They will see that no matter what they change the variables to, they will always get a linear relationship.

Lesson #2:

In this part of the unit plan, students follow a procedure (see attached document: group 1) to create their own model on Geometer’s Sketchpad and begin to draw their own conclusions.  Students create the parameters of m and b to represent slope and y-intercept, and then graph a line.  After following the steps, they create Action Buttons used to animate slope and y-intercept.  They can see their model change as the slope of their line changes from -2 to 2.  The procedure has the students stop the animation of the slope, and then study the animation of the y-intercept.  The students will be able to see the line move up and down the y-axis, and very quickly create their own understanding of the concept.
At the end of the procedure, there are some questions that can be used for assessment of the lesson.  Students have a deeper understanding of how the slope and y-intercept affect the graph of a line.

Lesson #3:

This PowerPoint Jeopardy is a great way to get students involved in linear equations and to be excited about them.  With this activity, students can interactively test their knowledge of linear equations against the knowledge of their classmates.  They can strengthen the skills that they are already good at, but they can also see which ideas or concepts they are having trouble with.  This will help them to know which areas they may need extra practice in.

Lesson #4:

In this part of the unit, students will explore graphing linear equations, both multiplication and division (using a TI-84 Graphing Calculator and coordinate grid).  The teacher will be able demonstrate to the students using the TI-84 Graphing Calculator Overhead.  The equations will be linear in nature.  Moving Straight Ahead Connected Mathematics Series Book can be used as the necessary curriculum materials.  Extra review of one-step equations will be done through demonstration and worksheet.  The students will answer certain questions posed in the worksheet which will include solving linear algebraic equations as well as graphing them. The students will attain the skills necessary to produce solid work and understanding within the concept of linear equations. Two documents have been provided for the student work (files attached: group TI 1 and group TI 2). 
Lesson #5:

There are some Project Interactivate programs that are great for linear equations.  Data Flyer and Function Flyer are both excellent to engage students while strengthening their skills at the same time.  These programs are meant to be used after a student has a basic understanding of linear equations to help the student practice and build their skills.

Assessment:


By the end of this series of lessons, there will be several ways to assess the success of the unit.  Students have several activity worksheets to supplement the use of the models.  Teachers should decide the level of student understanding by how well the students can answer the essential questions.    
