


The North Carolina School of

Science and Mathematics

Teaching Contemporary 

Mathematics Conference

January 30 & 31, 2009



Teaching Contemporary Mathematics Conference

January 30 & 31, 2009
AGENDA

Friday, January 30
Time










Place

7:15-8:00
Shuttle from the Durham Hilton to NCSSM

7:45-8:15
Registration






ETC Lobby

7:45-8:15
Coffee







ETC Student Center

8:15-8:45
Welcome and Overview of Conference



ETC Auditorium


Donita Robinson, NCSSM

General Information for the Conference:

· Most talks are offered twice during the conference.
· The computer lab in Watts 309 will be open during talks and breaks during the 
      conference.  The user name is workshop and TCM.2009 is the password.
· Please turn off cell phones during sessions.

· NCSSM is a smoke-free campus.

	9:00-9:50
	Session 1  -  Choose One


	

	
	The Airplane Problem:  A Linear Regression Investigation for Statistics and Precalculus 
Dan Teague, NCSSM, Durham, NC

This session will describe a linear regression project that can be used in Precalculus or Statistics classes when they first discuss regression methods.  Students will consider data on the flight characteristics of planes flying in the US to compare those made by Boeing aircraft and other manufacturers.

 (Also Saturday 10:50)


	Lecture Hall



	
	Euler’s Method and Logistic Growth
Julie Graves, NCSSM, Durham, NC

We will look at some straightforward examples in which Euler’s method gives us a good approximation to the solution of a differential equation. In particular, we will look at numerical solutions of the differential equation 
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that represents logistic growth. We will see some unexpected results when we use Euler’s method to predict future population levels based on this differential equation. 

(Also Friday 3:55)


	Watts 301

	Continued…

9:00-9:50


	Measuring the Power of a Vote 
Tamar Avineri, NCSSM, Durham, NC

In this session, we will explore two problems using the Banzhaf Power Index to calculate the “voting power” of members of real-world weighted voting systems.  The underlying concepts discussed are among those listed in the NC Standard Course of Study for Discrete Mathematics. 
(Also Friday 3:55)


	Watts 306

	
	Generating Knowledge and Passion for Mathematics through Modeling
Richard Noble, NCSSM, Durham, NC
In a report released in 2007, NCSSSMST outlined several challenges that America faces in addressing its shortage of participants in STEM fields. While the report suggested that specialty math and science schools were important to producing students who have a strong interest in STEM fields, it also stated that these schools face significant challenges in accomplishing their goals. One challenge, in particular, involves access to quality curricula. This presentation offers an illustrative example of using a calculus investigation to meet our school’s demands for student involvement in the learning process, use of technology to enhance student understanding, and demonstration of the diverse fields and applications in which mathematics is used.
 (Also Friday 1:25)


	Watts 315

	9:50-10:20
	CONTINENTAL BREAKFAST


	ETC Student Center

	10:25-11:15
	Session 2  - Choose One


	

	
	An Alternative to Precalculus – Part I: What Topics Should Be Covered and Why? 

Nils Ahbel, Deerfield Academy, Deerfield, MA

What does your school do with students who struggle in Algebra II?  Most schools struggle with what to offer these students who want/need to take a math course the following year.  What topics should be covered?  In what order?  What textbooks are available?  Why not just do Precalculus more slowly?  Please bring your ideas – this session will be a discussion as much as a presentation.  This session is ideal for those teaching the N.C. course Advanced Functions and Modeling, but is applicable to all high school math teachers. Part I can be visited independently from Part II.

 (This session will not be repeated. Part II Saturday 10:50)


	Lecture Hall



	
	Parametric Equations, Animated Parameters, and Parallel Curves 

Chris Gann, NCSSM, Durham, NC

Parallel curves are a generalization of parallel lines.  In this session, we will develop equations for curves that are parallel to a given parametrically-defined curve using Calculus and Trigonometry.  We will then create families of parallel curves and colorful animations using Winplot.  These concepts are accessible (and enjoyable!) to most AB Calculus students. Examples of student-created “Math Art” will be displayed.

(Also Saturday 11:55)


	Watts 301


	Continued…

10:25-11:15
	Difference Quotients and Data Analysis 

Christine Belledin, NCSSM, Durham, NC

Creating a model for a data set that is incomplete can be challenging.  For example, how would you fit a logistic curve to population data if you cannot make a reasonable guess for the limiting population?  In this session, we will use difference quotients to approximate a differential equation that represents a data set.  By solving the resulting differential equation, we will find a model for the original data set.  This technique can be applied to a variety of data analysis problems in the calculus classroom. 

(Also Saturday 10:50)

	Watts 306

	
	A Declaration of Independence?  Random Variables, Simulations, and the Law of Cosines 

Peter Flanagan-Hyde, Phoenix Country Day School, Paradise Valley, AZ
Many teachers demonstrate many of the concepts of random variables through simulation.  However, the concept of independence does not lend itself to this approach – randomly generated sets of values will not be independent, even when the conditions of the simulation include independent random variables.  This leads to interesting connections to other mathematical topics, including the Law of Cosines, vectors, and projectile motion.

(Also Friday 2:30)

	Watts 315

	
	The Bus Stop Problem 

Floyd Bullard, NCSSM, Durham, NC

You are waiting in front of the Jewish Museum at 92nd Street for a Fifth Avenue bus that will go to the Public Library in Midtown Manhattan.  Any of the M1, M3, and M4 buses would take you there, and all three bus routes run on 10-minute independent schedules.  How long should you expect to have to wait for the next bus to arrive?  We will look at this problem and a few variations, and along the way we will invoke simulations, geometric probability, and calculus.

(Also Friday 3:55)

	Watts 313

	11:30-12:20
	Session 3  -  Choose One


	

	
	Moving Toward Student Concept-Driven Reasoning 

Jim Sandefur, Georgetown University, Washington, DC

Many university faculty are concerned that, while high school students who have taken calculus come to college with good math procedural skills, most seem to lack a deep understanding of core concepts, and are unable to reason using these concepts. This workshop will discuss changes made in Georgetown University’s calculus curriculum aimed at developing a deeper conceptual understanding of mathematics. Our calculus-based activities often develop concepts through reflection on engaging real world situations in which students must reason about functions which are not given explicitly.  The students then have to solve problems through their understanding of a concept, such as asymptotes or the definition of the derivative.  Many of these activities are variations on applications presented at this conference in previous years. Finally, we will show how we develop students’ mathematical argumentation skills through the use of online video case studies of other students. Teachers will be actively engaged in these activities.

 (Also Saturday 9:45)


	Lecture Hall




	Continued…
11:30-12:20
	Where Do I Open My New Smoothie Store? Applications of 0-1 Linear Programming to Location-Finding in Business 

Karen Keene, North Carolina State University, Raleigh, NC

In this presentation, we will look at using EXCEL and one of its features, SOLVER, to solve a problem using linear programming with several variables.  0-1 Linear Programming allows businesses to look at yes-no issues in a larger realm and to use mathematics to make decisions about many issues.  EXCEL with SOLVER and 0-1 Linear Programming will be explained and used to make a business decision – where to open a new business. This presentation assumes understanding of linear programming as taught in second year algebra and raises it to a new conceptual and practical level.

 (Also Friday 3:55)


	Watts 301

	
	Hands-On Precalculus and Calculus Activities 

Maria Hernandez, NCSSM, Durham, NC

We will explore some optimization problems involving physical models that can be used in Precalculus or Calculus.  We will look at minimizing the volume of a square-based pyramid built around a cube and the classic wire-cutting problem.   Calculus students can explore these problems using parameters and see nice applications of the Extreme Value Theorem.

 (Also Saturday 11:55)


	Watts 306

	
	Tim and Tom’s Financial Adventure 

Philip Rash, NCSSM, Durham, NC

We begin with the story of Tim, Tom, and their respective financial strategies. Given their different strategies, we determine who ends up with more savings at the end of his working career. We also look at several interesting variations. This talk is most applicable for a Precalculus or AFM course.

(Also Friday 2:30)


	Watts 315


	12:20-1:20
	LUNCH


	NCSSM Cafeteria

	1:25-2:15
	Session 4  -  Choose One


	

	
	The Mathematics of CAT Scans 

Dan Teague, NCSSM, Durham, NC

This session will explain how images are created in a CAT scan.  The method uses some simple matrix algebra to solve a system of linear equations, a least-squares estimate, and an iterative solution method.  All that just to get a picture of the inside of your cat.

 (This session will not be repeated.)

	Lecture Hall



	
	Seeing is Believing:  Statistics Concepts via TI-Nspire 

Landy Godbold, The Westminster Schools, Atlanta, GA

This session will use TI-Nspire technology to demonstrate dynamic, interactive visualizations for developing understanding of traditionally difficult concepts from the AP Statistics syllabus.  Central to the power of this new device is its ability to connect multiple representations seamlessly.

(Also Saturday 10:50)

	Watts 301


	Continued…
1:25-2:15
	Generating Knowledge and Passion for Mathematics through Modeling
Richard Noble, NCSSM, Durham, NC
In a report released in 2007, NCSSSMST outlined several challenges that America faces in addressing its shortage of participants in STEM fields. While the report suggested that specialty math and science schools were important to producing students who have a strong interest in STEM fields, it also stated that these schools face significant challenges in accomplishing their goals. One challenge, in particular, involves access to quality curricula. This presentation offers an illustrative example of using a calculus investigation to meet our school’s demands for student involvement in the learning process, use of technology to enhance student understanding, and demonstration of the diverse fields and applications in which mathematics is used.
 (Also Friday 9:00)


	Watts 306

	
	Developing Exponential Functions through Recursion 

Cheryl Gann, NCSSM, Durham, NC

In this session, we will develop exponential functions to model various scenarios by starting with recursive models.  Examples will provide applications of exponential functions, including compound interest.  This session is appropriate for precalculus and AFM teachers.

 (Also Saturday 9:45)


	Watts 315

	2:30 - 3:20
	Session 5  -  Choose One


	

	
	Fundamentals of Differential Equations for AB and BC Calculus 

Rachel Levy, Harvey Mudd College, Claremont, CA
In this session, we will discuss some of the topics in differential equations (DEs) that have become a regular part of AB and BC calculus courses, such as separation of variables and slope fields.  We will focus on the source of some common misconceptions among students. Then we will discuss how to use graphical tools to develop stronger intuition about the solutions of DEs.

 (Also Saturday 11:55)


	Lecture Hall



	
	How Technology Has Changed the Way We Look at Parabolas 

Susan Keeble, Phillips Exeter Academy, Exeter, NH

Over the past twenty five years, technology has enabled teachers and students to expand the way that we look at parabolas. We will examine how visualization can inspire a deeper exploration of a standard topic in Algebra II.

 (Also Saturday 9:45)


	Watts 301

	
	Tim and Tom’s Financial Adventure 

Philip Rash, NCSSM, Durham, NC

We begin with the story of Tim, Tom, and their respective financial strategies. Given their different strategies, we determine who ends up with more savings at the end of his working career. We also look at several interesting variations. This talk is most applicable for a Precalculus or AFM course.

 (Also Friday 11:30)

	Watts 306

	
	A Declaration of Independence?  Random Variables, Simulations, and the Law of Cosines 

Peter Flanagan-Hyde, Phoenix Country Day School, Paradise Valley, AZ

Many teachers demonstrate many of the concepts of random variables through simulation.  However, the concept of independence does not lend itself to this approach – randomly generated sets of values will not be independent, even when the conditions of the simulation include independent random variables.  This leads to interesting connections to other mathematical topics, including the Law of Cosines, vectors, and projectile motion.

(Also Friday 10:25)
	Watts 315


	3:20-3:50
	REFRESHMENTS


	ETC Student Center

	3:55-4:45
	Session 6  -  Choose One


	

	
	The Bus Stop Problem 

Floyd Bullard, NCSSM, Durham, NC

You are waiting in front of the Jewish Museum at 92nd Street for a Fifth Avenue bus that will go to the Public Library in Midtown Manhattan.  Any of the M1, M3, and M4 buses would take you there, and all three bus routes run on 10-minute independent schedules.  How long should you expect to have to wait for the next bus to arrive?  We will look at this problem and a few variations, and along the way we will invoke simulations, geometric probability, and calculus.

(Also Friday 10:25)


	Lecture Hall



	
	Where Do I Open My New Smoothie Store? Applications of 0-1 Linear Programming to Location-Finding in Business 

Karen Keene, North Carolina State University, Raleigh, NC

In this presentation, we will look at using EXCEL and one of its features, SOLVER, to solve a problem using linear programming with several variables.  0-1 Linear Programming allows businesses to look at yes-no issues in a larger realm and to use mathematics to make decisions about many issues.  EXCEL with SOLVER and 0-1 Linear Programming will be explained and used to make a business decision – where to open a new business. This presentation assumes understanding of linear programming as taught in second year algebra and raises it to a new conceptual and practical level.

 (Also Friday 11:30)


	Watts 301

	
	Euler’s Method and Logistic Growth

Julie Graves, NCSSM, Durham, NC

We will look at some straightforward examples in which Euler’s method gives us a good approximation to the solution of a differential equation. In particular, we will look at numerical solutions of the differential equation 
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that represents logistic growth. We will see some unexpected results when we use Euler’s method to predict future population levels based on this differential equation. 

 (Also Friday 9:00)


	Watts 306

	
	Measuring the Power of a Vote 
Tamar Avineri, NCSSM, Durham, NC

In this session, we will explore two problems using the Banzhaf Power Index to calculate the “voting power” of members of real-world weighted voting systems.  The underlying concepts discussed are among those listed in the NC Standard Course of Study for Discrete Mathematics. 
 (Also Friday 9:00)

	Watts 315

	 5:00-5:30
	Shuttle from Watts Lobby to the Durham Hilton Hotel
	

	
	
	


	
	BANQUET AT DURHAM HILTON HOTEL


	

	 6:00
	Social Hour (Cash Bar)


	Durham Hilton Hotel

	 7:00
	DINNER


	Durham Hilton Hotel

	
	


	

	
	
[image: image3.wmf]

	


	
	Saturday, January 31

	

	7:30-8:15
	Shuttle from Durham Hilton to NCSSM

	

	7:45-8:20
	CONTINENTAL BREAKFAST


	ETC Student Center

	8:30-9:30
	Plenary Session

Putting the “T” in TCM
Lew Romagnano, Metropolitan State College of Denver

	ETC Auditorium

	9:45-10:35
	Session 7  -  Choose One


	

	
	Moving Toward Student Concept-Driven Reasoning 

Jim Sandefur, Georgetown University, Washington, DC

Many university faculty are concerned that, while high school students who have taken calculus come to college with good math procedural skills, most seem to lack a deep understanding of core concepts, and are unable to reason using these concepts. This workshop will discuss changes made in Georgetown University’s calculus curriculum aimed at developing a deeper conceptual understanding of mathematics. Our calculus-based activities often develop concepts through reflection on engaging real world situations in which students must reason about functions which are not given explicitly.  The students then have to solve problems through their understanding of a concept, such as asymptotes or the definition of the derivative.  Many of these activities are variations on applications presented at this conference in previous years. Finally, we will show how we develop students’ mathematical argumentation skills through the use of online video case studies of other students. Teachers will be actively engaged in these activities.

 (Also Friday 11:30)


	Lecture Hall




	Continued…9:45-10:35
	How Technology Has Changed the Way We Look at Parabolas 

Susan Keeble, Phillips Exeter Academy, Exeter, NH

Over the past twenty five years, technology has enabled teachers and students to expand the way that we look at parabolas. We will examine how visualization can inspire a deeper exploration of a standard topic in Algebra II.

 (Also Friday 2:30)


	Watts 301

	
	The Study of Observational Studies:  An Advance Organizer for Studying Experimental Design 

Chris Olsen, Thomas Jefferson High School, Cedar Rapids, IA

In AP Statistics, we present true experiments as the “gold standard” for establishing causal relationships.  In this presentation, we will argue that the “silver” and “bronze” standards are not only important and informative themselves but are also effective backdrops for our presentations about experimental design.

(Also Saturday 11:55)

	Watts 306

	
	Developing Exponential Functions through Recursion 

Cheryl Gann, NCSSM, Durham, NC

In this session, we will develop exponential functions to model various scenarios by starting with recursive models.  Examples will provide applications of exponential functions, including compound interest.  This session is appropriate for precalculus and AFM teachers.

 (Also Friday 1:25)

	Watts 315

	10:50-11:40
	Session 8  -  Choose One


	

	
	An Alternative to Precalculus – Part II: Example Classroom Exercises

Nils Ahbel, Deerfield Academy, Deerfield, MA
What does your school do with students who struggle in Algebra II?  In this session Nils will share highlights of a free, year-long course, designed specifically to meet the needs of these students.  This accessible course focuses on applications to explore the follow topics: statistics, modeling data using the “toolkit” functions, transformations of functions, trigonometry, sequences, exponential and logarithmic functions, probability and simulation.  The course includes problem sets and solutions, PowerPoints and Excel files, data files in Fathom format, and instructional movies.  The entire course is on-line and free (www.ahbel.com).  This session is ideal for those teaching the N.C. course Advanced Functions and Modeling, but is applicable to all high school math teachers.  Part II can be visited independently from Part I.
(This session will not be repeated. Part I Friday 10:25)


	Lecture Hall



	
	Seeing is Believing:  Statistics Concepts via TI-Nspire 

Landy Godbold, The Westminster Schools, Atlanta, GA

This session will use TI-Nspire technology to demonstrate dynamic, interactive visualizations for developing understanding of traditionally difficult concepts from the AP Statistics syllabus.  Central to the power of this new device is its ability to connect multiple representations seamlessly.

 (Also Friday 1:25)


	Watts 301


	Continued…

10:50-11:40
	The Airplane Problem:  A Linear Regression Investigation for Statistics and Precalculus 
Dan Teague, NCSSM, Durham, NC

This session will describe a linear regression project that can be used in Precalculus or Statistics classes when they first discuss regression methods.  Students will consider data on the flight characteristics of planes flying in the US to compare those made by Boeing aircraft and other manufacturers.

 (Also Friday 9:00)


	Watts 306

	
	Difference Quotients and Data Analysis 

Christine Belledin, NCSSM, Durham, NC

Creating a model for a data set that is incomplete can be challenging.  For example, how would you fit a logistic curve to population data if you cannot make a reasonable guess for the limiting population?  In this session, we will use difference quotients to approximate a differential equation that represents a data set.  By solving the resulting differential equation, we will find a model for the original data set.  This technique can be applied to a variety of data analysis problems in the calculus classroom. 

 (Also Friday 10:25)


	Watts 315

	11:55-12:45
	Session 9  -  Choose One


	

	
	Fundamentals of Differential Equations for AB and BC Calculus 

Rachel Levy, Harvey Mudd College, Claremont, CA
In this session, we will discuss some of the topics in differential equations (DEs) that have become a regular part of AB and BC calculus courses, such as separation of variables and slope fields.  We will focus on the source of some common misconceptions among students. Then we will discuss how to use graphical tools to develop stronger intuition about the solutions of DEs.

 (Also Friday 2:30)


	Lecture Hall



	
	Parametric Equations, Animated Parameters, and Parallel Curves 

Chris Gann, NCSSM, Durham, NC

Parallel curves are a generalization of parallel lines.  In this session, we will develop equations for curves that are parallel to a given parametrically-defined curve using Calculus and Trigonometry.  We will then create families of parallel curves and colorful animations using Winplot.  These concepts are accessible (and enjoyable!) to most AB Calculus students. Examples of student-created “Math Art” will be displayed.

 (Also Friday 10:25)


	Watts 301

	
	The Study of Observational Studies:  An Advance Organizer for Studying Experimental Design 

Chris Olsen, Thomas Jefferson High School, Cedar Rapids, IA

In AP Statistics, we present true experiments as the “gold standard” for establishing causal relationships.  In this presentation, we will argue that the “silver” and “bronze” standards are not only important and informative themselves but are also effective backdrops for our presentations about experimental design.

 (Also Saturday 9:45)


	Watts 306


	Continued…
11:55-12:45
	Hands-On Precalculus and Calculus Activities 

Maria Hernandez, NCSSM, Durham, NC

We will explore some optimization problems involving physical models that can be used in Precalculus or Calculus.  We will look at minimizing the volume of a square-based pyramid built around a cube and the classic wire-cutting problem.   Calculus students can explore these problems using parameters and see nice applications of the Extreme Value Theorem.

 (Also Friday 11:30)


	Watts 315

	12:45-1:45

1:00-2:00
	LUNCH

Letters of Participation Distributed in Cafeteria

Shuttle from the ETC Lobby to Durham Hilton Hotel
	NCSSM Cafeteria
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