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Teacher Notes
Introduction – About the Mathematics

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.  

(C):  The student describes functional relationships for given problem situations and writes equations or inequalities to answer questions arising from the situations. 

(D):  The student represents relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities. 



  (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 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 scatterplots, (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 FOR 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.4) FOUNDATIONS FOR FUNCTIONS
   The student understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.

(A):  The student finds specific function values, simplifies polynomial expressions, transforms and solves equations, and factors as necessary in problem situations.

(A.5): LINEAR FUNCTIONS
The student understands that linear functions can be represented in   different ways and translates among their various representations.

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



   (C): The student uses, translates, and makes connections

 
among algebraic, tabular, graphical, or verbal descriptions of linear functions. 

(A.6): LINEAR FUNCTIONS
   The student understands the meaning of the slope and intercepts of the graph of linear functions and zeros of linear functions and interprets and describes the effects of change in parameters of linear functions in real-world and mathematical situations.

(D): The student graphs and writes equations of lines given  characteristics such as two points, a point and a slope, or a slope and y-intercept.

(G):  The student relates direct variation to linear functions and solves problems involving proportional change.

 (A.7): LINEAR FUNCTIONS
 

     The student formulates equations and inequalities based on linear functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. 

(A): The student analyzes situations involving linear functions and formulates linear equations or inequalities to solve problems.

(B): The student investigates methods for solving linear equations and inequalities using concrete models, graphs, and the properties of equality, selects a method, and solves the equations and inequalities.

(C): The student interprets and determines the reasonableness of solutions to linear equations and inequalities.

B.  Critical Mathematics Explored


In the two activities, Bleachers and The Wave, students will collect their own data.  They will then use that data in the context of proportions and/or direct variation functions to answer questions and make predictions.  In The Wave problem, students will also be asked to graph the data and approximate the line of best fit.

C.  How Students Encounter Concepts


This is a very active, kinesthetic lesson.  In the Bleachers problem, students will use the bleachers in the gym or next to a practice field to estimate the number of people needed to fill a row of bleachers, a section of bleachers, or the entire seating area.   In The Wave problem, students will use a stopwatch to time how long it takes different numbers of students to complete the “wave.”  Also in The Wave problem, students will use a piece of raw spaghetti as a tool for approximating the line of best fit for a scatterplot of data.


If available, you may want to use technology such as camcorders or digital camcorders to collect images of the activities.  Then, imaging software, such as NIH Image or Scion Image, can be used to assist analysis.


If time permits, a subsequent lesson may be taught, using the “wave” data in which students find the line of best fit using technology tools.

Setting Up – Preparation

List of Materials

Copies of the activity for each student or group

Empty bleacher seats 

Stopwatches  

Piece of raw spaghetti (optional)

Rulers

Colored pencils 

One sheet of graph paper (regular or poster-size) per student or group

Graphing calculators or software (optional)

Digital cameras or camcorders with imaging software (optional)

What the Teacher Should do to Prepare


The teacher will need to find an area of campus which has suitable bleachers for each class period that will be completing the activity; make sure that the area will not be used by any other classes during those times on the date of this activity.  

All of the data for both activities can be collected in one class period.  However, you may need a second-class period for the students to complete the graphing and answer the related questions.  

It will be best to explain the activities and assign jobs (recorder, timer, etc) in the classroom before you take the students to the gym or field.  You may need to show students how to operate the stopwatches and to explain or demonstrate the “wave.” If using the digital imaging technology, be sure that the students understand how to operate the equipment before going to the bleachers.

The collection of data should probably be done as an entire class, although you may want to have the students broken into groups of 3 or 4 to work together once the data has been collected.  In this case, each group should have a timer and a recorder; this will keep more students involved in the activity.  The other students, those not timers or recorders, should participate in filling the bleachers and doing the “wave.”

The Wave activity has students to find a “line of best fit” using a piece of spaghetti.  You may want to discuss how many functions appear to be very linear, although not perfectly so.  Show them a sample graph and demonstrate how to approximate the “line of best fit” using spaghetti.  You can do this either before or after collecting the data.

The Teacher’s Perspective

Objective:


The student will understand the connections between proportions, direct variations, and equations of the form  y = mx.

Vocabulary:


Proportion, fraction, row, means and extremes, product, axes, scale, line of best fit, function equation, direct variation

Supplementary Comments:


At this point, students are not expected to know the linear form y = mx + b.  They should be able to find the equation using only their data chart. 


Do not be overly technical with your explanations of the “line of best fit” concept.  Students should understand that data can be generally linear without all of the data points lying on the line itself. 


This activity leads toward the concept that the constant of proportionality in a proportion is the slope of a linear function in the form y = mx.

Answers and Notes

There are no fixed answers to these activities, as they will depend on the size of the bleachers that you choose to use for the first problem and the nature of your students for the second.

  Extensions

Internet Research:

 
Have students find out who started the “Wave.”  Where was it first seen?  When?  Find the seat capacity of five different stadiums and estimate how long it would take the wave to travel around each stadium.  You may also want students to look at the geometry of the stadium, its size, or even what teams play there.

 Field Activity Ideas:


Go to a sporting event and take a video of a crowd doing the wave.  Analyze the video, writing an equation describing the length of time needed for different numbers of people to complete the wave.  How does this compare to your work done in class?
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1.  Start with a group of 3 students sitting in the bleachers.  When the timer says, “Go,” the students do the “Wave.”  To do this, the first student stands up and sits down, the second student does the same, and the last student does the same and says “Stop!” as he or she sits down.  The recorder writes down the time it took to complete the “Wave.”  Do this twice, recording both times in the chart below.  Also, find the average of the times and write an ordered pair (x, y) using the number of students and the average “Wave” time.

2.  Repeat the exercise with groups of 4, 5, 6, 7, and 8 students.

3.  Record your data in this chart:

	Number of Students
	Wave Time 1st Trial
	Wave Time 2nd Trial
	Average Time
	Ordered Pair

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	


4.  On a sheet of graph paper, determine the appropriate names and scale for the axes, and then plot your six ordered pairs.  Use the piece of spaghetti to find a line which best fits your data.  Then, use a ruler to draw the line of best fit on your graph.

5.  Write an equation that models the data in your chart.

6.  How long would it take 20 students to do the “Wave?”

7.  Do the “Wave” with 20 students.  Does your answer match your prediction?

8.  How long would it take 40 students to do the “Wave?”

9.  How many students are needed for a 25-second long “Wave?”

10.  How many students are needed for a 3-minute “Wave?”

11.  How would the graph of your line of change if each person stood up and clapped four times before sitting back down during the “Wave?”

12.  Check your prediction to question #11 by collecting data in the table below and graphing the results in a different color.

	Number of Students
	Wave Time with 4 claps 
	Ordered Pair

	3
	 
	

	4
	
	

	5
	 
	

	6
	
	

	7
	
	

	8
	
	


13.  Does your result from #12 match your answer for #11?  Why or why not?

14.  How would the graph of your line change if each person stood up and sat down very fast during the “Wave?”

15.  Check your prediction to question #14 by collecting data in the table below and graphing the results in a third color.

	Number of Students
	Fast Wave Time   
	Ordered Pair

	3
	 
	

	4
	
	

	5
	 
	

	6
	
	

	7
	
	

	8
	
	


16.  Does your result from #15 match your answer for #14?  Why or why not? 
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2.1 The Wave


Student Activity














SATEC/Algebra I/Direct Variation /The Wave (Teacher).doc/Rev. 05-09     
Page 2/10

_994625084

