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WHAT’S MY SLOPE?

I. Introduction – About the Mathematics
A. Student Performance Objectives - TEKS Correlation
(a)(5)  Basic understandings: Tools for algebraic thinking.  Techniques for working with functions and equations are essential in understanding underlying relationships.  Students use a variety of representations (concrete, pictorial, numerical, symbolic, graphical, and verbal), tools, and technology (including, but not limited to, calculators with graphing capabilities, data collection devices, and computers) to model mathematical situations to solve meaningful problems

(A.6) Linear functions.  The student understands the meaning of the slope and intercepts of the graphs of linear functions and zeros of linear functions and interprets and describes the effects of changes in parameters of linear functions in real-world and mathematical situations.


(A)  The student develops the concept of slope as rate of change and determines the slope from graphs, tables, and algebraic representations.

B. Critical Mathematics Explored

This lesson is a student self-paced assignment that uses digital pictures of the student’s real world to have them investigate slope.  Three different types of real-world images will be used; sign shapes, letter shapes, and roof edges.  They will use Scion Imaging software to draw vertical and horizontal lines and then, using the measurement tool, determine the changes in vertical distance and horizontal distance to compute the slope of the edge or line.  Two critical topics of slope are explored; the slope of any given line has the same value no matter where you take the measurements, and parallel lines have the same slope.

C. How Students Encounter Concepts

Students will draw horizontal and vertical lines on a picture.  Using the measurement tool in Scion Imaging, they will determine the changes in horizontal and vertical distances as they move along the edge of an object.  Using those measurements, they will compute the slope of that line.  Selecting different places on the same edges of the object will give them different values for the changes to the horizontal and vertical distances, but will give them the same value for the slope of the line.  Also, some of the pictures have parallel lines in them.  The student will measure and then compute the slope of both lines. A comparison of the two values will re-enforce the concept that parallel lines have the same slope.

II. Setting Up – Preparation

A. List of Materials:

Computer with SCION imaging software

Handout: What’s My Slope

Slope Pictures--a TIFF file

B. What the Teacher Should do to Prepare:

Pass out What’s My Slope Handout.  Discuss with the students that they will be finding the slope of lines found on “real world” objects.  Part 1 of the lesson guides them step by step in how to determine the slope of an edge/line. You may need to demonstrate the process of marking and measuring the change in vertical and horizontal distances.  If a discussion of where to put the vertical and horizontal lines does not come up, make sure they realize it doesn’t make a difference where they start.  The slope will calculate to be the same for any given line.   Review, if needed, the method to compute slope (i.e. M = Change in vertical height over change in horizontal distance).  Also, you may need to discuss that the direction of the changes determines the signs of the numbers.

III.     The Teacher’s Perspective:
A.
Objective:


The objective of this lesson is to get the students to realize that the “real world” is full of objects that have a slope. At the same time, get them to understand that no matter where you measure and then calculate the slope on a line, it will be the same value.  Finally, the student is discovers the concept that parallel lines have the same slope.

B.
Supplementary Comments:


The lesson gives them choices as to what picture they want to use to work on to enhance their feeling of control of this lesson.  It should also give them a better connection between the lesson and their world.  The pictures have some distortion due to the angle at which they were taken.  Although this causes some errors when the slopes of different lines on the same picture are calculated, the errors are not sufficient to negate the attainment of the lesson objectives.  (For example, on the school sign picture, the left (positive) sloping edge is actually perpendicular to the right (negative) sloping edge.  But, if you calculate them, they are not negative reciprocal of each other.)  

IV.  
Answers and Notes:


Part I


5.  Answers will vary


6.  Answers will vary


8.  0.94 to 0.99


10a.  Answers will vary


10b.  Answers will vary


10c.  0.94 to 0.99


11.  The slope values are the same (within measurement error).


Part II



3.  Answers will vary



4.  Answers will vary



5.  Answers will vary



6a.  Answers will vary



6b.  Answers will vary



6c.  (Same answer as #5)



7.  The slope values are the same (within measurement error).


Part III



3.  Answers will vary



4.  Answers will vary



5.  0.15 to 0.17



6.  Answers will vary



7.  Answers will vary



8.  (Same answer as #5)



9.  The slope values are the same (within measurement error).


Part IV



3.  Answers will vary



4.  Answers will vary



5.  Answers will vary



6.  Answers will vary



7.  (Same answer as #5)



8.  The slope values are the same (within measurement error).

V.
Extensions:
A.
Internet Research:


The student can investigate the accessibility guidelines for buildings and facilities 


the American Disability Act (ADA) allows for ramps and stairs.  One location to 


find them is: http://trace.wisc.edu/world/kiosks/adaag/adaag.htm#4.8

B.
Field Activity Ideas:


Have the students take pictures of any number of objects in their world.  By loading them into SCION Imaging, they could determine the slope their selections.  This might be especially useful in determining if the object has parallel or perpendicular surfaces.

C.
Project Ideas:

Make collages of things in the student’s world that contain straight lines or parallel lines or perpendicular lines or a mixture of them.
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WHAT’S MY SLOPE


Student Activity

Part I

1. Launch the program called SCION Image.  Select Options, then Color Tables, finally click on System to set the colors.

2. From the file menu, select Open.  Open the folder named Slope Tiffs.  Open the image School Crossing Sign 1.

3. Select Analyze, then click on Options.  Check only the box for Perimeter/Length (uncheck any other boxes that are checked), then click on OK.

4. You will need to click on the line tool 
[image: image12.jpg]


 and then draw horizontal and vertical lines that intersect the “slanting” edge of the sign.  To draw horizontal lines, move the cursor to a spot left of the sign’s slanting-edge, then click and hold the mouse button.  While holding down the shift key with the other hand’s finger, drag the cursor to the right until the drawn line passes through the sign’s edge. When you have a sufficiently long line, release the mouse button.  To draw vertical lines, do the same but start above the sign’s edge and drag the line down. (If you are having trouble, see your teacher.)

5. Now change tools by selecting the measuring tool [image: image2.wmf]


6. Click Analyze, then Show Results.  Drag the Results box to the lower right corner of the computer screen.

7. Measure the vertical distance from the point where the horizontal line and the vertical line intersect to the point where the vertical line intersects the edge of the sign. Click Analyze, then Measure, and the measurement will

 appear in the Results box.   The change in vertical distance is: _________

8. Measure the horizontal distance using the intersection of the horizontal line 

and the vertical line to the point formed by the horizontal line and the sign’s 

edge.  The change in the horizontal distance is:  _____________


9. Now using your calculator (round answer to 2 places), find the slope of the 

sign’s edge:  ___________________  (Note: Your answer should be  between 0.99 and 0.94)

10. Now using the same picture, repeat the above steps 5., 6., and 7., but use the line tool to draw and use different horizontal and vertical lines.  

11. Using the measurement tool, the new measurements are:

a) The change in vertical distance:  _____________

b) The change is horizontal distance:  ________________

c) The slope, rounded to two places, calculates to be:  _________

12. Compare the value of the slope you calculated with the first set of measurements with the value from the second set of measurements.  

Describe your results.  

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

13. 
Close the picture. (File; Close; Save changes, NO)

14. Click on Analyze, then Reset, then click on Continue.  This will delete the previous measurements.



Part II

1. From the file menu, select Open.  Select any image, except Blockbuster Video, which you will use later, for this part of the lesson.  The ones that work best are the Stairs and Roof pictures.

2. You will need to click on the line tool 
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 and then draw horizontal and vertical lines that intersect the “slanting” line/edge.  You will take the measurements using these lines.

Now using the measuring tool [image: image4.wmf]


3. Measure the vertical distance from the point where the horizontal line and the vertical line intersect to the point where the vertical line intersects the

 edge. The change in vertical distance is: _________

4. Measure the horizontal distance using the intersection of the horizontal line and the vertical line and the point formed by the horizontal line and the

edge of the object.  The change in the horizontal distance is:  __________

5. Now using your calculator (round answer to 2 places), find the slope of the

 sign’s edge:  ___________

6. Now on the same picture, repeat the above steps  3., 4., and 5., but using different horizontal and vertical lines.  The new measurements are:

a) The change in vertical distance:  ___________

b) The change is horizontal distance:  ____________

c) The slope, rounded to two places, calculates to be:  _________

7.
Compare the value of the slope you calculated with the first set of measurements with the value from the second set of measurements.  Describe your results.  ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. 
Close the picture. (File; Close; Save changes, NO)

9.
Click on Analyze, then Reset, then click on Continue.  This will delete the previous measurements.

Part III
1. [image: image11.wmf] 

From the file menu, select Open.  Look in: Slope TIFFs.  Open the Blockbuster Sign picture.  Note that the sign appears to have parallel edges on it. In this part we will be looking at the slopes of those parallel lines.

2. You will need to click on the line tool 
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 and then draw horizontal and vertical lines that intersect each parallel line/edge.  You will take the measurements using these lines.

Now using the measuring tool [image: image6.wmf]


3. Measure the change in vertical distance using one of the edges.  The values is: _____________

4. Measure the change in the horizontal distance using that same edge.  The value is:  ______________


5. Using your calculator (round answer to 2 places), find the slope of that 

edge/line:  _______________

Now on the same picture, measure the change in vertical and horizontal distance using another line that appears to be parallel to the first line.

6.
The measurements for the other parallel line are:

a)  The change in vertical distance:  _____________

b) The change is horizontal distance:  ____________

c) The slope, rounded to two places, calculates to be:  __________

7.
Compare the value of the slope you calculated with the first set of measurements with the value from the second set of measurements.  Describe your results.  ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. 
Close the picture. (File; Close; Save changes, NO)

9.
Click on Analyze, then Reset, then click on Continue.  This will delete the previous measurements.

Part IV
1. From the file menu, select Open.  Look in: Slope TIFFs.  Open another picture, your choice, that appears to have parallel edges on it.  Let’s check to see if the results of Part III can be replicated.

2. You will need to click on the line tool 
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 and then draw horizontal and vertical lines that intersect both parallel lines/edges.  You will take the measurements using these lines.  Now using the measuring tool [image: image8.wmf]
3. Measure the change in the vertical distance on one of the lines. The value is: _____________

4. Measure the change in the horizontal distance of that same line.  The value is: _____________


5. Now using your calculator (round answer to 2 places), the slope of that line is:  ______________

Now on the same picture, measure the change in vertical and horizontal distance.  The measurements for the other parallel line are:

6. The change in vertical distance:  ___________

7. The change is horizontal distance:  ___________

8. The slope calculates to be:  ____________

9. Compare the value of the slope you calculated with the first set of measurements with the value from the second set of measurements.  Describe you results.  What can you say about the slopes of parallel lines? ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________
10. End of lesson. Close/Quit everything without saving anything.
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