San Antonio Technology

In Education Coalition
SLOPE MATCH


 EMBED Word.Picture.8  


This lesson was developed under a grant funded by the United States Department of Education, Office of Education Research and Improvement.
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Description

 

Line 1

 

Line 2

 

How far away from the motion detector will you begin?

 

0.5 m

 

0.5 m

 

How far away from the 

motion detector will you end the 

 

match?

 

2.5 m

 

4 m

 

What will be the total distance you walk?

 

2 m

 

3.5 m

 

What will be the total time for you to match the graph?

 

20 seconds

 

7 seconds

 

Calculate the ratio (in fraction form) of total distance to 

 

tota

l time.  Be sure to include your units.

 

1/10 m per 

 

second

 

½ m per 

 

second

 

What is the domain of this graph?

 

0 < t < 20

 

0 < t < 7

 

What is the range of this graph?

 

0.5< d < 2.5 

10

 

0.5< d < 4 

 

Describe the correlation of the graph.

 

positive

 

posi

tive

 

 

TEACHER NOTES

A.
Student Performance Objectives -TEKS Correlation
(A.1)
Foundations for functions. The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.
(B)
The student gathers and records data and uses data sets to determine functional relationships between quantities.

(E)
The student interprets and makes decisions, predictions, and critical judgments from functional relationships.

 (A.2) Foundations for functions. The student uses the properties and attributes of functions.

(B)
The student identifies the mathematical domains and ranges and determines reasonable domain and range values for given situations, both continuous and discrete.

(D)
The student collects and organizes data, makes and interprets scatter plots (including recognizing positive, negative, or no correlation for data approximating linear situations), and models, predicts, and makes decisions and critical judgments in problem situations.

(A.3)
Foundations of functions. The student understands how Algebra can be used to express generalizations and recognizes and uses the power of symbols to represent situations.

(B)
The student looks for patterns and represents generalizations algebraically.

(A.5) Linear Functions. The student understands that linear functions can be represented in different ways and translates among the various representations.

(B)
The student determines the domain and range for linear functions in given situations.

(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 slopes from graphs, tables, and algebraic representations.

(F)
The student interprets and predicts the effects of changing slope and y-intercept in applied situations.
(G)
The student relates direct variation to linear functions and solves problems involving proportional change.

B.
Critical Concepts

· At the end of this activity, the student will have an intuitive understanding between steepness of a graph, rate of change, and speed. They will also understand how changes to the parameters of slope (i.e. positive, negative, and increasing/decreasing ratio) will effect the steepness of the graph. The concepts of Domain, Range, and Type of Correlations are reinforced.
· It is essential that the students first analyze the graphs before they “match the slope” with the motion detector.  Having the students work in groups of two or three is very effective.

· Students tend to get caught up with using the motions detectors and stop reading the questions. Encourage the students to pay careful attention to the instructions and questions when doing this activity.

· The students tend to use “bad” English when answering the questions.  It is recommended that the teacher constantly check the responses of the students, looking for complete, coherent sentences.  Too often the students write fragmented statements that do not fully convey their thinking.

· A full and complete class discussion of the responses to questions 11 through 16 is very important.  These prompts require the students to develop a “whole picture” of the concept of slope with regard to the steepness of the graph, the value of the ratio of distance to time, and the speed represented by this ratio.

· The students may need to be “reminded” as to how fractions are compared (by first writing them with common denominators or by converting the fractions into decimal form).  For lines like line 2, in which the range is a decimal number, students will need a reminder of what to do when the numerator or denominator of a fraction is a decimal.  (For example, show them ½ and ask for equivalent fractions.  Ask them what you must do to the numerator and denominator to get the equivalent fraction—the answer is multiply both by a common number.  Apply this to getting rid of a decimal in a fraction.)
C.
Connections

· The student will be able to analyze a set of graphs identifying the domain, range, and the correlation.

· The student will interpret the graph by identifying the beginning and ending times and distances.

· The student will calculate the ratio of the distance to time on each graph.

· The student will make comparisons among the graphs.

· The student will use the motion detector to “get a feel” for the slope of a line.

· The students will interpret a set of six given graphs, compare and contrast their properties, and use the motion detector to match the slope of the graphs.  The students will then

 (1) Compare the steepness of the graph to the ratio of the distance to time

(2) Compare the steepness of the graph to the speed they had to walk for each graph

(3) Compare the ratio of distance to time to the speed they had to walk for each graph

D.
Prerequisite Knowledge

The students will also use their skills of writing fractions, reducing fractions, and comparing fractions.

E.
Performance Based Assessment
Have students demonstrate different slopes using the motion detector. For example, zero slope, make a steeper or flatter slope. Try to make a vertical line.

F.
Lesson Setup

· Make sure each computer has the six Slope Match files and their corresponding calibration files.

· Make sure each ULI is plugged into the serial port into the back of the computers. Next, make sure the ULI is plugged into an electrical outlet and is turned on.

· Make sure to plug in the Ultrasonic Motion Sensor in to the telephone jack labeled Port 2 on each of the ULI’s.

· Copies of the Student Activities and graphs should be prepared ahead of time for each of the students.
· The classroom needs to be arranged so that each group has enough room to move 4 meters from the motion detector.
G.
Answer Key

1.


[image: image31.wmf] 

Description

 

Line 5

 

Line 6

 

How far away from the motion detector will you begin?

 

How far away from the motion detector will you end the

 

 

match?

 

What will be the total distance you walk?

 

What will be the total time for you to match the graph?

 

Calculate the ratio (in fraction form) of total distance to 

 

total time.  Be sure to include your units.

 

What is the domain of this graph?

 

Wha

t is the range of this graph?

 

Describe the correlation of the graph.

 


2.
Answers will vary.  Each graph starts the same distance away from the detector; each graph has a positive correlation; the distance traveled in graph two is greater than the distance traveled in graph one; graph two requires less time to match.

3.
In order to match the slope, line two must be walked faster by the student than line one.

4.
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Description

 

Line 3

 

Line 4

 

How far away from the motion detector will you begin?

 

3 m

 

3 m

 

How far away from the moti

on detector will you end the 

 

match?

 

0 m

 

0 m

 

What will be the total distance you walk?

 

3 m

 

3 m

 

What will be the total time for you to match the graph?

 

15 seconds

 

20 seconds

 

Calculate the ratio (in fraction form) of total distance to 

 

total time.

  Be sure to include your units.

 

3/15 m per 

 

second

 

3/20 m per 

 

second

 

What is the domain of this graph?

 

0 < t <15

 

0 < t <20

 

What is the range of this graph?

 

0 <d <3

 

0< d <3

 

Describe the correlation of the graph.

 

Negative

 

Negative

 


5.
Answers will vary.  Both lines cover the same distance and have a negative correlation.  Line three has a smaller domain and is completed in less time than line four.

6.
The student walks faster to match line four than he/she does to match line three.

7.
The student walks toward the motion detector when he/she matched the slopes of line three and four.

8.
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Description

 

Line 5

 

Line 6

 

How far away from the motion detector will you begin?

 

0 m

 

4 m

 

How far away from the moti

on detector will you end the 

 

match?

 

4 m

 

0 m

 

What will be the total distance you walk?

 

4 m

 

4 m

 

What will be the total time for you to match the graph?

 

15 seconds

 

15 seconds

 

Calculate the ratio (in fraction form) of total distance to 

 

total time.

  Be sure to include your units.

 

4/15 m per 

 

second

 

4/15 m per 

 

second

 

What is the domain of this graph?

 

0 < t <15

 

0 < t < 15

 

What is the range of this graph?

 

0 < d < 4

 

0 < d <4

 

Describe the correlation of the graph.

 

Positive

 

Negative

 


9. Both graphs cover the same distance, but begin at different points.  The ratios for rate of change are the same, but the correlations are different.

10.
The student walks at the same speed but in opposite directions.

11.
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12. The steeper the graph of the line, the greater the value of the ratio.

13.
1, 4,3,5,6, 2

14.
The steeper the graph of the line, the faster the student had to walk to match the graph.

15.
The greater the value of the ratio, the faster the student had to walk to match the graph.

16.
The graph has a negative correlation or the graph slopes downhill (as read from left to right.

17.
Quick Kate wins the race because the slope of her graph is the steepest.  Fast Freddy loses the race because the slope of his graph is least steep.

18.
Mario

19.
Kyle

20.
Bobby and Mario

21.
a)  
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b)  
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c)  
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d)  
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22.
a)  
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b)  
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c)  
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H.
Suggested Homework

Questions 17 through 22 are designed as homework problems to assess the students’ understanding of the concepts they learned in this activity.

Remind students to pay close attentions to the direction the objects face on 21. This effects whether the slope is positive or negative.

I.
Extensions
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SLOPE MATCH

Student Activity
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Description

 

Line 5

 

Line 6

 

How far away from the motion detector will you begin?

 

How far away from the motion detector will you end the

 

 

match?

 

What will be the total distance you walk?

 

What will be the total time for you to match the graph?

 

Calculate the ratio (in fraction form) of total distance to 

 

total time.  Be sure to include your units.

 

What is the domain of this graph?

 

Wha

t is the range of this graph?

 

Describe the correlation of the graph.

 


1. Fill in the table for Lines 1 and 2:
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Description

 

Line 1

 

Line 2

 

How far away from the motion detector will you begin?

 

How far away from the motion detector will you end the

 

 

match?

 

What will be the total distance you walk?

 

What will be the total time for you to match the graph?

 

Calculate the ratio (in fraction form) of total distance to 

 

total time.  Be sure to include your units.

 

What is the domain of this graph?

 

Wha

t is the range of this graph?

 

Describe the correlation of the graph.

 


2. Compare and Contrast.  Using the information in the chart above, describe how the two graphs are similar and how they are different.
_________________________________________________________
_________________________________________________________

___________________________________________________________________________________________________________________________________________________________________________
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Description

 

Line 3

 

Line 4

 

How far away from the motion detector will you begin?

 

How far away from the motion detector will you end the

 

 

match?

 

What will be the total distance you walk?

 

What will be the total time for you to match the graph?

 

Calculate the ratio (in fraction form) of total distance to 

 

total time.  Be sure to include your units.

 

What is the domain of this graph?

 

Wha

t is the range of this graph?

 

Describe the correlation of the graph.

 

3.  How did your movements change from walking the graph of line 1 and line 2?  ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[image: image18.wmf] 


4. [image: image19.wmf]Fill in the table for Lines 3 and 4:

5. Compare and Contrast.  Using the information in the chart above, describe how the two graphs are similar and how they are different.__________________

[image: image20.png]Racer Speed
Angela 2/3 ft.per min
Bobby 7/6 ft.per min
Gerald 1 ft.per min
Kyle 1/3 ft.per min.l
Mario 5/3 ft.per min.





6. How did your movement change from walking the graph of line 3 and line 4?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. How did your movement change from walking these lines as compared to lines 1 and 2? 

___________________________________________________________
______________________________________________________________________________________________________________________
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8. Fill in the table for Lines 5 and 6.
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Compare and Contrast.  Using the information in the chart above, describe how the two graphs are similar and how they are different. __________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10.  How did your movements change from walking the graph of line 5 and line 6?
_________________________________________________________________________________________________________________________________________________________________________________

11.  Put in order, from least to greatest, the six values for the ratios of the distance to time.   (They are the values you have written in the dotted boxes for the three tables.)
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12.  Describe in words, how the steepness of the line compares to the ratio of the distance to time in each of the graphs. ______________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ Now order the six graphs according to how fast you had to walk the graph, starting with the slowest and ending with the fastest.
Graph _____Graph _____Graph _____Graph_____Graph_____Graph_____

13.  Describe in words, how the steepness of the line compares to the speed that you had to walk for each graph.
___________________________________________________________


______________________________________________________________________________________________________________________

___________________________________________________________

14. Describe in words, how the ratio of the distance to time of each line compares to the speed that you had to walk for each graph.______________________
______________________________________________________________________________________________________________________    ___________________________________________________________

15. What does a “negative ratio” mean in the graphs?
______________________________________________________________________________________________________________________

___________________________________________________________

___________________________________________________________

16. Below are the graphs of four runners.  Which runner ran the fastest, and which one ran the slowest?  Explain your answer.
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time

 

time

 

Speedy Sam

 

Rapid Ronny

 

Fast Freddy

 

time

 

Quick Quinn

 

distance

 

distance

 

distance

 

distance
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______________________________________________________________________________________________________________________

___________________________________________________________

___________________________________________________________

Here are the results of a walking race.  From this chart answer the following questions:
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18. Who won the race?_______________ 

19. Who lost the race?_______________  

20. Which runners made it to the finish line before Gerald?Explain your reasoning. ___________________________________________________________
______________________________________________________________________________________________________________________

21.  Write the slope of the following:

[image: image25.png]Line5

40
an)

(w) sueysi (un) yorew 2ouelSIy

el

15

Time (s}

00





[image: image26.png]Line

40
an)

(w) sueysi (un) yorew 2ouelSIy

el

15

Time (s}

00




22. Find the slopes of the following stairs.
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A.

 

B.

 

C.

 

12 in

 

12 in

 

9

 

 in

 

12 in

 

12 in

 

15 in
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Description

 

Line 3

 

Line 4

 

How far away from the motion detector will you begin?

 

How far away from the motion detector will you end the

 

 

match?

 

What will be the total distance you walk?

 

What will be the total time for you to match the graph?

 

Calculate the ratio (in fraction form) of total distance to 

 

total time.  Be sure to include your units.

 

What is the domain of this graph?

 

Wha

t is the range of this graph?

 

Describe the correlation of the graph.
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B.


___





14 ft





2 ft





A. ___





15 ft





70 ft





___





130 ft





560 ft
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25ft





65 ft





D.





On the computer, open the file “Slope Match 5” (click yes when the computer asks for the calibration file.) Try to match the graph of the line.  Each person should make at least 3 attempts.


After each person has matched the line for "Slope Match 5", quit the program.


On the computer, open the file “Slope Match 6” (click yes when the computer asks for the calibration file.) Try to match the graph of the line.  Each person should make at least 3 attempts.


After each person has matched the line for "Slope Match 6", quit the program and GO BACK TO YOUR DESK TO ANSWER THE FOLLOWING QUESTIONS.
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Refer to the sheet which has the graphs of “line 5” and “line 6” printed.





Analyze the graphs.  In a few moments, you will use the motion detector to try to match the lines of these two graphs.  Before you begin, you will use the chart below to analyze the two graphs.





On the computer, open the file “Slope Match 3” (click yes when the computer asks for the calibration file.) Try to match the graph of the line.  Each person should make at least 3 attempts.


After each person has matched the line for "Slope Match 3", quit the program.


On the computer, open the file “Slope Match 4” (click yes when the computer asks for the calibration file.) Try to match the graph of the line.  Each person should make at least 3 attempts.


After each person has matched the line for "Slope Match 3", quit the program and GO BACK TO YOUR DESK TO ANSWER THE FOLLOWING QUESTIONS.



































� EMBED Word.Picture.8  ���





Refer to the sheet that has the graphs of line 3 and line 4 printed.


Analyze the graphs.  In a few moments, you will use the motion detector to try to match the lines of these two graphs.  Before you begin, you will use the chart below to analyze the two graphs.





C.





Open the file “Slope Match 1” (click yes when the computer asks for the calibration file.) Try to match the graph of the line.  Each person should make at least 3 attempts.


After each person has matched the line for "Slope Match 2", quit the program.


Open the file “Slope Match 2” (click yes when the computer asks for the calibration file.) Try to match the graph of the line.  Each person should make at least 3 attempts.


After each person has matched the line for "Slope Match 2", quit the program�and GO BACK TO YOUR DESK TO ANSWER THE FOLLOWING QUESTIONS.








Refer to the sheet which has the graphs of “line 1” and “line 2” printed.


Analyze the graphs.  In a few moments, you will use the motion detector to try to match the lines of these two graphs.  Before you begin, you will use the chart below to analyze the two graphs.
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Description







Line 3







Line 4







How far away from the motion detector will you begin?







3 m







3 m







How far away from the motion detector will you end the 







match?







0 m







0 m







What will be the total distance you walk?







3 m







3 m







What will be the total time for you to match the graph?







15 seconds







20 seconds







Calculate the ratio (in fraction form) of total distance to 







total time.  Be sure to include your units.







3/15 m per 







second







3/20 m per 







second







What is the domain of this graph?







0 < t <15







0 < t <20







What is the range of this graph?







0 <d <3







0< d <3







Describe the correlation of the graph.







Negative







Negative
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







130
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 56
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Description







Line 1







Line 2







How far away from the motion detector will you begin?







How far away from the motion detector will you end the 







match?







What will be the total distance you walk?







What will be the total time for you to match the graph?







Calculate the ratio (in fraction form) of total distance to 







total time.  Be sure to include your units.







What is the domain of this graph?







What is the range of this graph?







Describe the correlation of the graph.
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Description







Line 5







Line 6







How far away from the motion detector will you begin?







How far away from the motion detector will you end the 







match?







What will be the total distance you walk?







What will be the total time for you to match the graph?







Calculate the ratio (in fraction form) of total distance to 







total time.  Be sure to include your units.







What is the domain of this graph?







What is the range of this graph?







Describe the correlation of the graph.
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Description







Line 3







Line 4







How far away from the motion detector will you begin?







How far away from the motion detector will you end the 







match?







What will be the total distance you walk?







What will be the total time for you to match the graph?







Calculate the ratio (in fraction form) of total distance to 







total time.  Be sure to include your units.







What is the domain of this graph?







What is the range of this graph?







Describe the correlation of the graph.












_1001849896.doc
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Description







Line 1







Line 2







How far away from the motion detector will you begin?







0.5 m







0.5 m







How far away from the motion detector will you end the 







match?







2.5 m







4 m







What will be the total distance you walk?







2 m







3.5 m







What will be the total time for you to match the graph?







20 seconds







7 seconds







Calculate the ratio (in fraction form) of total distance to 







total time.  Be sure to include your units.







1/10 m per 







second







½ m per 







second







What is the domain of this graph?







0 < t < 20







0 < t < 7







What is the range of this graph?







0.5< d < 2.5 10







0.5< d < 4 







Describe the correlation of the graph.







positive







positive
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Description







Line 5







Line 6







How far away from the motion detector will you begin?







0 m







4 m







How far away from the motion detector will you end the 







match?







4 m







0 m







What will be the total distance you walk?







4 m







4 m







What will be the total time for you to match the graph?







15 seconds







15 seconds







Calculate the ratio (in fraction form) of total distance to 







total time.  Be sure to include your units.







4/15 m per 







second







4/15 m per 







second







What is the domain of this graph?







0 < t <15







0 < t < 15







What is the range of this graph?







0 < d < 4







0 < d <4







Describe the correlation of the graph.







Positive







Negative
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