Sequencing Rationale


As often as possible I like to sequence my units as Whole-Part-Whole and I would do this with my unit on slope as well.  I would start the unit with a story of how there was a complaint about the ramps leading up to the bleachers at the football stadium being too steep and not in compliance with the regulations set forth from the Americans with Disabilities Act.  In doing so I hope to spark an interest in the student which is one of the “basic concepts and principles of contextual teaching and learning” (Chiarelott, 2006).   After setting the scene I would ask what we need to do in order to complete our task and furthermore what will we need to know for completion.  


These units will use lesson plans following the Basic Lesson Planning Model (Chiarelott, 2006).  Breaking down the parts of the unit, as slope comes from a linear relationship the unit would start with dissecting a linear equation.  The student will take a linear equation, set up a table to find ordered pairs and graph those pairs on the coordinate plane.  Aside from using slope merely for ramps, business applications would be presented with respect to startup costs and price per item.  There would also be discussion as to the difference between a linear and non-linear equation.


In the second subunit students will determine the slope of a ramp by rise over run and the slope of a graphed line by either rise over run or by using the slope formula.  When given two points without a graph students will use the slope formula to come up with the value of the slope.  Looking again at a graph on a coordinate plane the students will find the x-intercept and y-intercept.  This will lead to the changing of any linear equation into one in slope-intercept form.


Slope will be used in the third subunit to transform two points, such as the boiling and freezing points of water in Fahrenheit and Celsius, into a linear equation (Schultz, Ellis, Hollowell, & Kennedy, 2001).  Likewise, students will be able to create a linear equation when given the slope and another point.  The students will compare and contrast the slopes of parallel and perpendicular lines.  Then from this linear equations will be formed using the equation of a parallel or perpendicular line and another point.


This unit will conclude with the project of determining the slope of the ramps discussed earlier, coming up with alternative solutions to the non-compliance issues, and writing a professional letter to the principal explaining the students’ findings.
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Unit Learning Outcomes:  Slope

Subunit One:  Linear Equations

The learner will create a table to find ordered pairs when given an equation.  (Synthesis)

The learner will state whether a given equation is linear or non-linear.  (Knowledge)

The learner will graph linear equations on a coordinate plane.  (Application)

Subunit Two:  Slope and Intercepts

The learner will determine the slope of an incline using rise over run.  (Application)

The learner will calculate the slope of a graphed line using rise over run.  (Application)

The learner will calculate the slope of a line when given two points on the line.  (Application)

The learner will analyze a line on a coordinate plane to find the x- and y-intercepts.  (Analysis)

The learner will interpret a linear equation to find the x- and y-intercepts.  (Comprehension)

The learner will state the slope and y-intercept when given a linear equation in slope-intercept form.  (Knowledge)

The learner will calculate the x-intercept when given a linear equation in slope-intercept form.  (Application)

Subunit Three:  Writing Linear Equations

The learner will create a linear equation when given the slope and y-intercept of a line.  (Synthesis)

The learner will calculate the y-intercept when given the slope and a point on a line.  (Application)

The learner will create a linear equation when given two points on a line.
(Application)

The learner will create a linear equation when the equation of a parallel line and a point on the line.
(Application)

The learner will create a linear equation when the equation of a perpendicular line and a point on the line.
(Application)

The learner will design a ramp that will comply with Building Code regulations.  (Synthesis)

The learner will support findings in a professional letter to an authority.  (Evaluation)

Pre-Assessment 

Directions:  Circle the number that best resembles your knowledge of the following.

1 – none
2- poor

3- average
4 – above average
5- excellent

1)
Coordinate Plane 
1
2
3
4
5

2)
Ordered Pair
1
2
3
4
5

3)
Solving for a Variable in a Two-step Equation
1
2
3
4
5

4)
Creating a Table
1
2
3
4
5

5)
Finding the slope of an incline
1
2
3
4
5

Which ordered pair(s) is/are a solution of the equation?  

(Write True or False on the line beside them)

6)
2y – 5x = -8


7)
9 – y = -4x


A)
(-4, 0) __________


A)
(2, 1) __________

B)
(1, 2) __________


B)
(1, -2) __________

C)
(-2, -9) __________


C)
(5, 29) __________

D)
(4, 6) __________


D)
(-3, -3) __________

8)
What is the slope and y-intercept of the following graph?

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Lesson Plan – Day One

Unit Outcomes (Objectives)
The learner will create a table to find ordered pairs when given an equation.  (Synthesis)

The learner will graph linear equations on a coordinate plane.  (Application)

The learner will determine the slope of an incline.  (Application)

Materials Needed:
Student Notebooks

Text books

Pencils

Calculators

Mimio

White Board

Mini White Boards

Mini White Boards with coordinate plane affixed

Dry Erase Markers

White Board Erasers

Five 2x4 boards about 8 feet long

Yard or Meter Sticks

Procedures:

Introductory Activity:  (10 minutes)
1)
Explain that we have been asked by the principal to evaluate the ramps at the stadium to make sure that they comply with the Ohio Revised Code.  If they do not comply we need to come up with a plan to make them comply.

2)
Show the Ohio Revised Code both on the Mimio and in handout form.  

3)
Have students “Think-Pair-Share” to decipher the parts of the code and bring to the group questions on parts they do not understand.
4)
Make a list of what the students decide they need to know to complete the project.

Developmental Activity:  (20 minutes)

1)
With the 2x4’s at different slopes around the room, have the students in group of three or four walk around to each board with yard or meter sticks.  The students will describe each slope in whatever way they see fit.
2)
The students will share their group’s descriptions with the class.  

3)
The students will try to reach a consensus on how best to describe each slope.
4)
The students will discover slope equals rise over run.
5)
Through the use of the Mimio, many lines will be shown on coordinate planes.
6)
As the groups of students work through finding the slope of each line they will be guided toward finding how to use the difference of the y values and the difference of the x values.
7)
The students will use “Think-Pair-Share” in finding ordered pairs for linear equation using tables.
Concluding Activity:  (5 minutes)

1)
Showing the students pictures of the stadium ramps to the bleachers, the students will evaluate how they will determine whether or not the school is compliant with the Ohio Revised Code.

Key Questions:

1)
What parts of the ramp will be used to determine slope?

2)
Will the slope of the ramp be positive or negative?  Is that pertinent to the problem?
Evaluation and Closure:  (15 minutes)

1)
The students will write an exit pass stating one thing they have learned today and one thing they would like to look at tomorrow.

2)
The students will begin their practice problems.

Name _________________________________  
Date _____________
Find four solutions for each equation using the numbers given.  

Write your answers as ordered pairs.
	1)    y = x + 5
	
	2)    y = 2x - 3

	x
	
	y
	
	x
	
	y

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Graph the following equations.

3)
y = -3x + 4


4)
y = (1/3)x – 3 
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Name the slopes of the following graphs?
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Lesson Plan – Day Two

Unit Outcomes (Objectives)

The learner will calculate the slope of a line when given two points on the line.  (Application)

The learner will analyze a line on a coordinate plane to find the x- and y-intercepts.  (Analysis)

The learner will interpret a linear equation to find the x- and y-intercepts.  (Comprehension)

Materials Needed:

Student Notebooks

Text books

Pencils

Calculators

Mimio

White Board

Mini White Boards

Mini White Boards with coordinate plane affixed

Dry Erase Markers

White Board Erasers

Yard or Meter Sticks

Procedures:

Introductory Activity:  (15 minutes)

1)
Share the ramp slope project handout with the students as well as on the Mimio.
2)
Walk the students to the stadium so they can measure the ramps.

3)
The will work in groups and use methods of direct and indirect measure to find the rise and run of the ramps.
4)
The students will create a list of the ramps and the measurements of each ramp.
5)
The students will, in their groups, calculate the slope of each ramp.

6)
The students will compare the dimensions of each ramp with the specifications within the Ohio Revised Code.

7)
The students will share the findings of their groups with the class.

Developmental Activity:  (15 minutes)

1)
The students will compare the rise of an incline with the difference in the y-values on a coordinate plane.
2)
Likewise, the students will compare the run of an incline with the difference in the x-values on a coordinate plane.

3)
The students will construct the formula for slope when given two points.

4)
Using discovery, the students will find the x value for a y-intercept and the y value for an x-intercept.

5)
The students will create lines using the x and y-intercepts.

6)
Noting the discovery of x = 0 for any y-intercept and y = 0 for any x-intercept students will find the x and y-intercepts of linear equations.

Concluding Activity:  (10 minutes)

1)
The students will look at example memos and discuss how their memo may be constructed.
Key Questions:

1)
What parts of the Ohio Revised Code must be included in the memo?

2)
What mathematical processes must be shown in the memo?

Evaluation and Closure:  (10 minutes)

1)
The students will write an exit pass stating one thing they have learned today and one thing they would like to look at tomorrow.

2)
The students will begin their practice problems.

3)
Questions for the completion of the memos at home will be addressed.

Ramp Slope Project 

Ohio Revised Code Ramp Specifications

Any slope greater than 1:20 is considered a ramp.  The maximum slope in new construction is 1:12 and can not rise more than 30” without a landing.  A 1:10 slope is allowed in existing construction if the rise is not greater than 6”.  A 1:8 slope is allowed if the rise is not greater than 3”.  The minimum width is 36”.  If the ramp changes direction it must have a landing of 60” in both directions (= the ramp then must be 60” wide).  The landing at the bottom of all ramps must be 60” long.  If the ramp rises more than 6” it must have handrails that extend 12” beyond the end of the ramp.

1)  You will measure the ramps to the stadium on the Bucyrus High School campus.

2)  You will compare the slope, width, height, landing length, and handrails if necessary with the specifications listed above.

3)  You will write your findings in memo form to Mr. Kimmel.


a)  The memo will contain:



i)  
Which ramps you checked



ii)
How you found the slope


iii)
What the specifications are compared to the actual slope you found


iv)
Other problems with the ramp (i.e. landing, handrails, etc.)


v)
And suggestions on how to fix the problem.

Example memo:

To:
Mr. Kimmel

From:
Chris Carter, Katie Matter, and Nikita Lowery

Date:
March 8, 2010

RE:
Stadium Ramps

As per your request we have checked the slopes of the ramps on the visitor side of the bleachers at the football field and the ramp in front of the main entrance of the high school.  We used yard sticks to find the rise (height) of each ramp and the run (length) of each ramp.  Then converted slope to the ratio “rise:run.”

Ramp 1:  We have found that the north ramp on the visitor’s side had an allowable slope of 1:14 (regulations require not more than 1:12), however the minimum width of the ramp is 34” (regulations require a 36” minimum).  To modify this ramp we suggest adding a 2x6 plank to one side and moving the rails to the edge of that plank.

Ramps 2&3:  FOLLOW PATTERN AS ABOVE.

Be creative on your ways to fix the problems if needed.  Typing of the memo is suggested, but not mandatory (legible writing if not typed is mandatory.)

Name __________________________________
Date ___________________
Find the slope for the lines containing the following points.

1)
(8, -4) and (-3, -6)


2)
(-2, 5) and (3, 7)

State the x and y-intercepts for the following lines?

3)





4)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



Find the x and y-intercepts for the following linear equations.

5)
y = 3x -6



7)
y = -2x + 3
Lesson Plan – Day Three

Unit Outcomes (Objectives)

The learner will create a linear equation when given the slope and y-intercept of a line.  (Synthesis)

The learner will calculate the y-intercept when given the slope and a point on a line.  (Application)

The learner will state the slope and y-intercept when given a linear equation in slope-intercept form.  (Knowledge)

The learner will calculate the x-intercept when given a linear equation in slope-intercept form.  (Application)

The learner will create a linear equation when given two points on a line.  (Application)
The learner will support findings in a professional letter to an authority.  (Evaluation)

Materials Needed:

Student Notebooks

Text books

Pencils

Calculators

Mimio

White Board

Mini White Boards

Mini White Boards with coordinate plane affixed

Dry Erase Markers

White Board Erasers

Computer

Printer

Procedures:

Introductory Activity:  (15 minutes)

1)
Student groups will share their memos with the class.
2)
Ideas to improve the memos will be shared.
Developmental Activity:  (15 minutes)

1)
The students will analyze linear equations in slope-intercept form and draw conclusions on what information about a line would be needed in order to construct a linear equation.
2)
The students will compare linear equations with an unknown y-intercept to previous problems with solving two-step equations.

3)
The students will use “Think-Pair-Share” in finding the slope of a line containing two points then substituting the slope and one point into slope-intercept form to find the y-intercept.
Concluding Activity:  (10 minutes)

1)
The students will type their memos and print them off for the principal.
Key Questions:

1)
How important is professional communication in business memos?

Evaluation and Closure:  (10 minutes)

1)
The students will write an exit pass stating one thing they have learned today and one thing they would like to look at tomorrow.

2)
The students will begin their practice problems.

Name __________________________________
Date ___________________

Use the following linear equations to answer questions 8a-16.

A)
y = -3x + 2
B)
y = 4x – 8


What is the slope of each line?

1)
A__________
4)
B__________



What is the y-intercept of each line?

2)
A__________
5)
B__________



What is the x-intercept of each line?

3)
A__________
6)
B__________



For the following information create a linear equation in slope-intercept form.
7)
Slope = -4 and y-intercept = 14
8)
Slope = 0 and y-intercept = -3

9)
Slope = 8 and with point (-3, 6)
10)
Slope is undefined with point (5, -3)

11)
Containing points (2, 5), (3, -6)
12)
Containing point (-8, -4), (5, 2)

Post Assessment

Name_________________________________  Date_____________________

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


1)
Graph the Linear Equation y = 2x – 3.

2)
Does the following table show a Linear or Non-Linear Equation?  

	x
	y

	5
	8

	3
	12

	1
	16

	-1
	20


3)
Is the following a Linear or Non-Linear Equation?  y = 2x2 + 4

4)
Give an equation in Slope-Intercept Form where slope = -2 and y-intercept = 14.

5)
For the equation 2x + y = -3, what is the slope and y-intercept?

6)
What is the slope of a line containing points (-3, 8) and (-6, 5)?

7)
Graph the following Linear Equation using the intercepts.  3x + 2y = 12

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


8)
Graph the following Linear Equation and state the slope.  x = -1

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


9)
What is the slope and y-intercept of the following graph?

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Post Assessment Continued

SHOW ALL WORK.

10)
Write an equation in slope-intercept form for the line that has the slope m = -2 and contains the point (-2, 3).

11)
Write an equation in slope-intercept form for the line that contains the points (-1, -4) and (-2, 5).

12)
Write an equation in slope-intercept form for the line that is parallel to the line y = 4x -3 and contains the point (3, -4).

13)
Write an equation in slope-intercept form for the line that is perpendicular to the line y = 4x – 3 and contains the point (-1, -7/2).

Post Assessment Continued

Directions:  Circle the number that best resembles your knowledge of the following.

1 – none
2- poor

3- average
4 – above average
5- excellent

14)
Creating a table for a linear equation 
1
2
3
4
5

15)
Finding the slope of a physical incline
1
2
3
4
5

16)
Finding slope when given a line on a coordinate plane




1
2
3
4
5

17)
Finding slope when given two points
1
2
3
4
5

18)
Finding slope when given an equation in slope intercept form



1
2
3
4
5

19)
Writing a linear equation when given slope and the y-intercept



1
2
3
4
5

20)
Writing a linear equation when given two points
1
2
3
4
5

