EXPLORING THE CONCEPT OF SLOPE

Tools for Teaching Algebra for All Workshop

OBJECTIVE

The student understands the meaning of the slope and intercepts of linear functions and interprets and describes the effects of changes in parameters of linear functions in real-world and mathematical situations.

SET-UP

Students should work in groups of 3-4.

MATERIALS

Activity sheets, 2 meter sticks for each for each group, l level for demonstration, graphing calculators

PREREQUISITES

Use of meter stick to measure, use of graphing calculator to graph lines, conversions of ratios to equivalent decimal and percent forms

PROCEDURE

Demonstrate how to measure the steepness of objects using meter sticks and levels.  The first demonstration is clearer if the horizontal measurement of the object is 100 cm.  The ratio, decimal equivalent, and percent will be dealing with parts of 100.  The second demonstration should not have horizontal measurement of 100 cm.  Calculator use should be encouraged.

Example 1.


Vertical
 Horizontal
         Ratio
         Decimal
               Percent


      8

       100
          8/100
            0.08                        8%

Example 2.


Vertical
     Horizontal

   Ratio

     Decimal

 Percent


     30

             75
               30/75
         0.40

    40%

ACTIVITY I.

Using meter sticks, have students measure and record the vertical and horizontal distances of at least three geographic areas with objects that have steepness, i.e., steps, handrails, sidewalks, ladders, ramps.  Remind students that the measurements should be read in centimeters (cm).  Ask the students to sketch diagrams of the objects they measured and to show the placement of the meter stick.  If students are measuring sidewalks or ramps, the best procedure is to find the vertical distance from the ground at a point where the horizontal measurement is 100 cm as shown in Example 1.

After the measurements for each object are recorded, the participants are to complete the table.

Questions for Discussion

· Have groups compare ratios for the same object (ratios will most likely vary).  Are the ratios approximately the same for each object?
· What is the steepness of the roof of the school (if the roof is flat) or what is the steepness of a flat roof? (Ans:  zero)
· What is the steepness of a wall in the classroom?  (Ans:  undefined slope because the horizontal distance is zero)
· Predict the steepness of the roof of your home?  How would you determine the steepness of the roof of your home?
· What conclusions can be drawn about the ratio of the vertical distance of an object to its horizontal distance?
· Which object is more steep—one in which the vertical measure is greater than the horizontal measure or one in which the vertical measure is less than the horizontal measure?  (Ans:  one in which the vertical measure is greater than the horizontal measure)
ACTIVITY II.

Have students sketch stair steps with the given steepness.  Allow time for students to compare and contrast the sketches with members in their group.

Questions for Discussion

· Are all the sketches exactly alike?

· What is different about some of the sketches?

· Do some of the stairs seem to be going up whereas others are going down?

· What happens to the stairs when the numerator of the steepness is less than the denominator?

· What happens to the stairs when the numerator of the steepness is greater than the denominator?

· What happens to the stairs as the values of the numerator and denominator get farther and farther apart?

· What happens to the stairs as the values of the numerator and denominator approach the same number?

· What happens to the stairs when the numerator and denominator are the same number?

ACTIVITY III.

This third activity (Identifying Steepness or Slope) is a summarizing activity at the pictorial/graphical representational level.  The activity provides static pictorial/graphical representations of the concept and requires the students to reverse their thinking process.  Rather than being given the steepness and asked to sketch the corresponding stairs, students are given sketches of stairs and asked to determine the corresponding steepness represented.  Students must be able to approach a concept from either direction before they reach understanding.

ACTIVITY IV.

Allow students to explore functions in the form y = mx.  Ask students to summarize their findings for each set of linear functions.  Emphasize that this activity begins to connect the concept of slope at the algebraic representational level with the graphical level.

Suggested Summary Answers:

1. As the slope increases from 1 upward, the line becomes steeper.

2. As the slope decreases from 1 toward 0, the line becomes less steep.

3. As the slope increases from 0 upward, the line becomes steeper.

4. A negative slope reflects the line across the y-axis.  Its steepness remains the same.

5. As the ‌| m | > 1, the line becomes steeper.  The lines with positive slope travel upward to the right; the lines with negative slope travel upward to the left.

6. As | m | > 0, the line becomes steeper.  The lines with positive slope travel upward to the right; the lines with negative slope travel upward to the left.


ACTIVITY I.  MEASURING STEEPNESS

DIRECTIONS:  Measure the vertical and horizontal distances of the objects assigned by your teacher.  Record your measurements in the appropriate space provided.  Then, write the measurements as a ratio (vertical measure/horizontal measure), an equivalent decimal rounded to two places, and a percent.

ACTIVITY II.  EXPLORING STEEPNESS

Make a sketch of stair steps with the given steepness.  The steepness (ratio) is vertical measure compared to horizontal measure.

ACTIVITY III.  IDENTIFYING STEEPNESS OR SLOPE

Match each stair step diagram with the ratio of measures (vertical/horizontal) that best describes the diagram.

(a)  3/3
         (b)  3/5         (c)  5/5         (d)  5/3         (e)  1/3         (f)  3/1

ACTIVITY IV.  EXPLORING THE CONCEPT OF SLOPE

WITH THE GRAPHING CALCULATOR

Select a standard viewing window on your calculator:  (-10, 10, 1, -10, 10, 1).

Graph each of the following sets of linear functions and look for patterns.  Summarize your findings beside each set of linear functions.








Summary:








Summary:








Summary:








Summary:








Summary:








Summary:

PAGE  
8

