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Lesson Overview: 

Students will break down and analyze the graphs of several linear equations. They will make the connection between the terms slope and y-intercept, and the general equation y = mx + b. They will learn the concept and explain their own process for graphing equations.

Materials: Thinksheet packet, graphing calculators, writing implement, and paper.

Lesson Objectives: 

- Students will analyze and evaluate various equations to determine the significance of the slope and y-intercept.  Are you asking the students to “separate material or concepts into component parts so that its organizational structure may be understood; distinguish between facts and inferences” (downloaded from http://www.nwlink.com/~donclark/hrd/bloom.html)?  Otherwise, these words are at the Application level of Bloom’s Taxonomy. – Yes, these are analysis and evaluation because the students break down the equation  y = mx + b into its critical parts and evaluate the effect changing the values of m & b has on the final result.
- Students will apply newly acquired knowledge create their own understanding of graphing linear equations.

Standards:


Key Ideas?

- A.G.4: Students will identify and graph linear functions.

- A.G.5: Students will investigate and generalize how changing the coefficients of a function affects its graph.

Anticipatory Set: 

Time?


Complete the graphing activity on the first page of the packet. (I will bring 32 copies of the packets) It may not be extremely creative, but it provides the opportunity to establish the important concept that, for every value of x, there exists a value y determined by the function, and vice-versa. 

Why do you have the students fill in the ordered pairs and not connect that to the points on the coordinate plane? – The teachers, as explained in this lesson plan, are supposed to explain this connection to the students. In addition, this was only intended to establish what it says above, not teach the entire process right off the bat.
This activity needs to be re-worked.  What are the things students need to know before they can complete this packet?  - They now are given a break down of the idea of a graph. I was operating under the assumption that they’d know this already, but now they don’t need prior knowledge of the concept of x & y. Do they need to know more?
Developmental Activity:



a) Instructional strategies: This lesson will be taught via direct-instruction. The use of graphing calculators will be crucial to this lesson. The ability to graph equations quickly on the calculator will be vital on the Math A. Special skills to highlight are the abilities to graph multiple equations simultaneously, and to hide a graph without removing it (use this in the Understanding section of the assignment). Without the use of overheads and calculator connections, it will be difficult to tell if all students have the correct graphs throughout the assignment. An easy way to monitor this is to have them model the graph with their arms.

b) The lesson plan is considerably simple. Follow the packet through to the end and monitor for comprehension by having students share their responses. Be sure to explain the origin and ordered pairs before graphing for the first time (this was always here). 
c) Learning modalities: learning by doing for kinesthetic students, the tables and graphs are good for visual learners, and the discussion of the topics will help to reach auditory learners.

Spend approximately 20-25 mins on this.
Closure:


Time?

The closure portion of this lesson is the section of the packet titled Your own method. This should help to wrap it up. If time allows, have each student stand up and share their methods for graphing with the rest of the students.

Spend approximately 5  minutes writing student’s ideas and suggestions on the board, then come up with a shared group response for students to agree on and write in packet.
Assessment:

Assign problems at the end of the packet for homework, labeled More Practice Problems. You can work on them with them if time allows.
Name: ________________________________

Graphing

We’ve been focusing on solving equations of x and y over the past two weeks, but what do these equations actually mean?

Any equation containing x and y is said to be in the xy-plane, because any value chosen for x will produce a value for y, and any value chosen for y will produce a value for x.

Fill out the tables for the following equations to get an idea of the lines these equations will create. If you can, sketch what you think the graphs will look like in the margins. 

Type the first equation, y = 2x + 1, into your calculator. You should see something like this:
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The two thicker lines with arrows on the end are called the axes. The vertical one is the y-axis and the horizontal on is the x-axis. Each intersection of lines has a corresponding pair of numbers that represent its address on the graph.

In your own words….

Notice the points on the line. What do they represent? 
Ordered pairs, (x,y), the values of x and y for the equation, etc. _______________________________________________________________________
The term “slope” refers to the “rise over run” portion of the graph. Mathematically it is called the change in y over the change in x, written 
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What is the slope of the line in the graph above? 2 _______________________________
Explain how you can determine the slope of any line given its equation, and why. 
You can determine slope by starting at any point on the line, going up to the height of the next point for the “rise” part, then going over for the “run” part., etc.
Where the line crosses the y-axis is called the y-intercept.
Where does the line y = 2x + 1 intersect the y-axis? 1_____________________________ 

Given just the graph of an equation, Can you go in the reverse direction? How? 

Yes, you just find the y-intercept and slope as explained above, then starting from the y-intercept you plot each point in the opposite way of finding the slope.
Putting it together…
In the space provided, draw the graphs of the given equations. (If you get stuck, look at the graph of y = 2x +1 and see if you can discover the connection between the line and the chart.) Hint: focus on the slope (m) and y-intercept (b) parts of the equations.

(a) y = ½x + 1




       (b) y = -2x + 1
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Understanding…

Input the following equations into your graphing calculator one at a time. Sketch each graph below it. If you feel confident, try to guess what the sketch will look like.  Include graph paper for students to use – that will take less time.  Go to: http://www.mathematicshelpcentral.com/graph_paper.htm
y = x                                                   y = -x
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y = 3x                                                   y = -2x
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What do you notice about the graphs in the column on the left? 

I am expecting sketches of the graphs. They should then write that a higher m value creates a steeper sloped line.
On the right? 

They should then write that the negative slopes go the other way and that a higher m value creates a steeper sloped line.
Compare these two. What can you say about increasing or decreasing the slope of a graph?
Increasing 
Increasing the m value increases the steepness of the line. 

Decreasing 

Decreasing the m value decreases the steepness of the line. 

Your own method…
Explain your method for graphing an equation of a line. Be sure to mention the relationship between the chart values, the equation and the graph. 

Hint: If you’re not sure how to start, begin by explaining the parts of the general equation y = mx + b and then explain how these parts come together to form the graph of the line.

I’m expecting a step-by-step process – start with the y-intercept (it’s the b value in the equation), then find the slope and rise, then run.

More Practice Problems
1. Write the equation in the space provided.

2. Calculate the equation for the give value of x. Make a connection with the Table function on the calculator so that this isn’t busy work – don’t forget that the students don’t own their own graphing calculators!  Emphasize that they can graph a line without the calculator. – The point of this was to emphasize that this is the way to do it w/o the calculator as well as the calculator’s usefulness. If they don’t do it manually they won’t understand the concept as thoroughly.
3. Write that value in the space provided.

4. Plot the points in the graph provided.
This was not addressed in the lesson. – In the lesson plane I mentioned that 
5. Don’t for get to label the axes and your line! This was not addressed in the lesson.
(a)  y = 7x – 6
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(b)  y = 5 – 3x
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(c) 4y – 8x = 4
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I’m expecting the tables filled in and the graphs plotted perfectly.
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