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A FACULTY DEVELOPMENT
OPPORTUNITY FOR NCMATYC
MEMBERS            2001-2002

PRESENTATION
OUTLINE

l Crossroads to Classroom Project Plans

l Participant Requirements

l Lesson Template

l Project Outcomes

l Participants and Lessons Developed

l Activities to Try

l Participant Evaluation

PROJECT PLANS

l At the summer 2000 retreat of the
NCMATYC Board, the concept was born

l A committee of four was formed to guide
the direction of the project

l The AMATYC Traveling Workshop was
contacted to research potential workshop
topics

AMATYC Traveling
Workshop

Crossroads topics are:
l Assessing student learning
lMeshing teaching and learning styles
l Program evaluation
l Collaborative learning
l Problem solving
l Others

PROJECT PLANS

l The one-day workshop was planned for the
first day of the NCMATYC Conference

l A “Call for Participants” went out to every
member requesting participation from up to
twenty members

l Nineteen registrations were received

PROJECT PLANS
l Cheryl Cleaves appointed to conduct the

AMATYC Traveling Workshop
l Four content areas of focus were decided

upon:
– Teaching problem solving
– Using group methods
– Meshing teaching and learning styles
– Developing curricula
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PROJECT PLANS
l One month prior to the workshop, the

following materials were sent to each
participant:
– A timeline for the project
– A format for materials to be developed
– Suggested reading on topics to be discussed at

the workshop
– The AMATYC Standards Document
– The requirements of each participant to receive

the stipend from NCMATYC

PARTICIPANT
REQUIREMENTS

l Complete the preliminary reading and
participate in the workshop at the
NCMATYC conference

lWrite six lessons per pair of participants (or
three each) that utilize the Crossroads
Standards and that follow the provided
format

PARTICIPANT
REQUIREMENTS

l Submit the first draft of all lessons by
August to be evaluated by the director and
returned by the start of fall semester

l Field test the lessons in classrooms during
the fall semester

lMake improvements on each lesson based
on field-testing and the evaluations

PARTICIPANT
REQUIREMENTS

l Submit the final lessons one month prior to
the NCMATYC Conference in March

l Conduct a presentation at the NCMATYC
Conference related to the lessons written

ACTIVITY FORMAT

l Each lesson contains:
– Student sheet

– Teacher sheet

– Needed worksheets

– Solution sheet

STUDENT SHEET
FORMAT:

l Topic

l Introduction to the lesson

lMaterials needed

l Student procedure

l Extension/Report

l Handouts
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TEACHER SHEET
FORMAT:

l Course and math topic

l Intellectual developmental standards

l Pedagogy standards

l Goals and objectives

l Procedure hints to the teacher

l Grading rubric as needed

SOLUTION SHEET
FORMAT:

l Solutions to all student work in the same
format as the student sheets

PROJECT OUTCOMES

l Lessons shared at the NCMATYC
conference where 150 were in attendance

l Lessons made available on the NCMATYC
web-site

l A CD produced and distributed to every
community college in NC

PROJECT OUTCOMES
l A booklet of the project lessons presented to each

participant at the NCMATYC business meeting

l Professional growth for each participant

l Friendships developed among community college
teachers

PROJECT
PARTICIPANT LIST

WITH
THEIR LESSON TITLES

AND
INCLUDED TOPICS

NENA BABB
CATAWBA VALLEY C.C.

LESSON TITLES
l How Much Does It

Hold?

l Modeling Quality
Control

l Redecorating Your
Room

MATH TOPICS
l Volumes of 3-dimensional

figures

l Probability, estimation,
percentages, mean,
fractions

l Estimation, applying
formulas, area, perimeter,
scale drawing
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JAY MARTIN
WAKE TECHNICAL C.C.

LESSON TITLES
l Graphical Properties

of Polynomials Jigsaw

l Modeling Rivers from
Topographical Maps

l Earning and Saving
Money

MATH TOPICS
l Shapes, # of x-intercepts,

turning points, end
behavior, y-intercept for
3rd, 4th, and 5th degrees

l Polynomial regression (or
matrices) and graphing
difference quotients

l Sequences and series
applications solved
numerically, graphically,
symbolically

JAN MAYS
GUILFORD TECHNICAL C.C.
LESSON TITLES

l That’s the Way the
Ball Bounces

l Building Boxes

l Circles, Midpoints,
and Distance Jigsaw

MATH TOPICS
l Linear functions, slope,

and data collection

l Graphing polynomial
functions, maximums and
minimums

l Circle equation, midpoint
and distance formula, and
cooperative learning

JAN MAYS
GUILFORD TECHNICAL C.C.
LESSON TITLES

l Expected Life Span

l Applying
Transformation

MATH TOPICS
l Functions, modeling, and

regression

l Transformations of
functions and exploration

MICHAEL MILLER
WAKE TECHNCAL C.C.

LESSON TITLES
l Polynomial Curve

Fitting

l Path of a Space
Shuttle

l Generating
Exponential Functions
by Pattern Recognition

MATH TOPICS
l Using matrices to find

polynomials and
calculating residuals to
determine best model

l Generating data and
modeling data with a trig
function

l Generating tables of
values and recognizing
patterns to write
exponential models

PHYLLIS PATTERSON
WAYNE COMMUNITY C.

LESSON TITLES
l Discovering

Parametric Equations

l Advantages of
Parametric over
Rectangular

l Transformation of
Functions

MATH TOPICS
l An introduction to

parametric equation
graphing

l Converting from
parametric to and from
rectangular and projectile
motion

l Transformation of
functions and exploration

LINDA SIGMON
CATAWBA VALLEY C.C.

LESSON TITLES
l Graphical

Investigation of the
Sine Function

l Graphing Table:
Guess and Test

l Biorhythms

MATH TOPICS
l Graphing sine and cosine

using the 5 main points to
analyze transformations

l Analysis of the effects of
different coefficients
A,B,C, and D on trig
functions

l Periodic behavior,
Modeling with trig
functions, and predicting
outcomes
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SHARON WELKER
CATAWBA VALLEY C.C.

LESSON TITLES

l The Southern State
Lottery

l Transformations

l Algebra and Anything

MATH TOPICS
l Compound interest, future

amount, expected value,
probability

l Function graphs,
transformations, and
learning styles

l Algebra and any other
topic of student interest,
and internet research.

PEGGY WOMBLE
WAYNE COMMUNITY C.

LESSON TITLES
l Modeling Population

from Census Data

l Conic Sections
throughout Nature

l Exploring Functions
through Parametric
Equations

MATH TOPICS
l Scatter plots and

modeling with
polynomial regression

l Conic sections,
research, and report
writing

l Parametric equations
and projectile motion

TRY AN ACTIVITY
l Graphical Properties of Polynomials – A

Jigsaw Lesson

lModeling Rivers from Topographical Maps

l Earning and Saving Money

l Polynomial Curve Fitting

l Path of a Space Shuttle

l Generating Exponential Functions by
Pattern Recognition

Polynomial Jigsaw Activity

Student Procedure: You will be assigned to a base group of 3
students. One person from the based group will be given a
worksheet on cubic polynomials. A second person from the
based group will be given a worksheet on quartic polynomials.
The third person from the based group will be given a worksheet
on quintic polynomials. You will leave your base group and
complete the worksheet you are given with another person from
another group that has the same worksheet as you do. After each
pair has completed their worksheet, then everyone will return to
their base group, where each person will share their findings
with the other members of their base group.

Polynomial Jigsaw Activity

Assignment: Graph the following polynomials, and some of your
own, on your calculator, and complete the chart below.

 

 

 

 

Graph these: y=x3; y=-x3; y= x3-4x2; y= x3+3x2; y= x3+3x2-4x;

y= -x3+3x2+4x;Your choices: ___________________________

y -
intercept

End -
behavior

No. of x-
intercepts

No. of
turnings

Possible
shapes

Polynomial Jigsaw Activity

Questions: Without graphing the function
f(x) = -3x3+5x2-x+10, describe the end-behavior and state
the y-intercept. Then sketch two possible graphs that the
polynomial could look like. Then graph the polynomial on
your calculator to confirm your claims.

End Behavior: 

Y-intercept:
 
Now practice teaching the graphical properties of cubic

polynomials, so you can teach your starting group about
them.
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Polynomial Jigsaw Activity

Group Activity 1: Each member of your group explains their
findings on the polynomial they explored to the other
members of your group.

 Group Activity 2: Generalize the information discussed to
make the following claims about any nth degree
polynomial, P(x) = anx

n+an-1x
n-1+…+a1x+a0.

1) The y-intercept of the polynomial P(x) is __________.
2) The number of possible turning points of P(x) is at most

_____________.
3) The number of possible x-intercepts of P(x) is at most

____________.
4) Make another generalization about the n th degree

polynomial, P(x).____________________________.

Polynomial Jigsaw Activity

Group Activity 3:Given each polynomial graph below,
determine a) the least degree polynomial it could be, b) the
sign of the leading coefficient, and c) the constant a0.

Polynomial Function

-3000

-2000

-1000

0

1000

2000

-10 -5 0 5 10

Polynomial Function

-5000

0

5000

10000

-8 -4 0 4 8

Polynomial Jigsaw Activity

Group Activity 4: Given the data below, create a scatter plot
and determine a) the least degree polynomial it could be, b)
the sign of the leading coefficient, and c) the constant a0.

1) Sales in billions of $ of recreational vehicles in the US for
years 1982 thru 1993 are (where year =0 represents 1982):

3.64.14.54.84.53.93.54.13.41.7

9876543210

Generating Exponential Functions

1.You should perform this activity in groups of three or four
students.

2. Define the variables you will use in the problem.  Use
meaningful labels, not just x and y.

3. Build a table of values for the variables you defined above.
You should have at least five data points.  Try to find a
pattern in the data points.  Is the data increasing or
decreasing by a constant percentage rate?

4. Determine a symbolic function that models the data in your
table.

5. Convert the model you found in step 4 to the following
form: a(b)^x

6. Evaluate your function for t=0 and t=1 and then find the
percent of increase or decrease per unit of increase in time.

 

Generating Exponential Functions

Problem 3.  We all have bacteria on our skin and they
multiply quite rapidly.  Suppose there are 800 bacteria left
on your skin after you shower at 5 PM on Saturday.  This
colony of bacteria doubles every 4 hours.  When will 1
billion bacteria be present?

  
Problem 4.  Carbon-14 has a radioactive half-life of 5730

years.  An archaeological object is found to have 0.12
grams of C-14 currently and it is known that the object
initially had 6 grams of C-14 present.  How old is the
object?  Why is C-14 used to date fossils?  Can you
describe a situation in which C-14 is not a good indicator
of age?

Polynomial Fitting with Matrices
1)  Working in groups of four, each group member will

choose different sets of four data points.
2)  Each group member will construct a system of four linear

equations, one for each chosen point, using the third-
degree polynomial .

3)  Solve the linear system, using a calculator’s matrix
functions.

4)  Write the polynomial function.
5)  Create a list of residuals computing the error between your

polynomial and each of the original data points.
6)  After all 15 sets have been analyzed, your group will

choose the “best” polynomial.
7)  Using your model, find the wattage value that minimizes

the heat rate.
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Polynomial Fitting with Matrices

The following data is from a power company and was used to
estimate the efficiency of a generator. Find third-degree
polynomial models that could be used to predict the heat
rate y of a generator. Show the selected points you use for
each polynomial, all polynomial models generated, and the
residuals for each polynomial. Choose the best polynomial
that fits the data and explain why it is the best.

954095359505953097609820HeatRate

.212.203.175.155.112.09Wattage

Polynomial Fitting with Matrices

Can you find 4 points that generate a better cubic fit than
the combination above?

0.09 0.112 0.155 0.203 Wattage 0.09 0.112 0.155 0.175 0.203 0.212
9820 9670 9530 9535 Residual -0.3236 -0.3200 -0.3123 11.6815 -0.3023 6.4601 Sum

ABS(Res) 0.3236 0.3200 0.3123 11.6815 0.3023 6.4601 19.39985

Chosen Data Points Error Analysis

y = -158255x 3 + 111303x 2 - 24439x + 11233

9500

9550

9600

9650

9700

9750

9800

9850

0 0.05 0.1 0.15 0.2 0.25 -2.0000

0.0000

2.0000

4.0000

6.0000

8.0000

10.0000

12.0000

14.0000

0 0.05 0.1 0.15 0.2 0.25

Earning and Saving Money
Student Procedure: In your group of three students, solve

the first application three ways using numerical, graphical,
and symbolic methods. Then an individual chosen at
random will be asked to explain the solution using a
numerical approach. Then another student in a different
group will be asked to explain the graphical solution, and
then lastly a third student in a different group will be asked
to explain the symbolic solution. As your group solves the
application using each method, be sure that each person in
your group can explain the solution process for each
method. After the three explanations, each group will then
solve the second application three ways, again using all
three approaches.

Earning and Saving Money
An employee has decided to have $50 deposited into an

interest bearing account each month that earns 6%
compounded monthly. The employee wishes to accumulate
an investment worth at least $5,000. How long is required
to accomplish this goal?

Numerical Approach: Create a table of values on your
calculator using the TABLE feature that continues the
table shown above. Generate the formula for the individual
deposit value and enter it into y1. Use the calculator
command sum seq(y1, x, 1, x, 1) entered into y2, which
will sum the terms generated by y1 from the first term to
the xth term. Use the table to determine how long is
required for the investment to total $5,000.

Earning and Saving Money
Graphical Approach:Graph y2 from above and y3 = 5000 to

determine graphically the required length of time. Before
graphing, choose an appropriate window setting. State the
window setting and sketch the graphic screen used to
determine the solution.

Symbolic Approach: Realizing that the sequence in y1 is
geometric because term-to-term is generated by
multiplying by 1.005, you can use the summation formula
for a geometric series. Set this expression equal to 5000
and solve for n using logarithms or a trial and error
approach (if you have not studied logs yet).

Modeling Rivers from Topo Maps
Create a data set of approximately twelve points that

correspond horizontal distances and elevations for
Dick’s Creek, from Dicks Creek Dam to Junaluska
Gap. Produce a scatter plot and find a polynomial
model (or build a piece-wise polynomial model
function) that fits the scatter plot. Graph the
polynomial model with the scatter plot to
determine the goodness of fit. Graph the
difference quotient to obtain the rate of fall for
Dick’s Creek. Use this graph to determine the
steepest incline or rate and where it occurs from
Dick’s Creek Dam.
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Modeling Rivers from Topo Maps
A sample data set in the form of a scatter plot of the

data beginning at the Dam is shown below.

ELEVATION DATA FOR DICK'S CREEK 
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Modeling Rivers from Topo Maps
A piece-wise function that fits the creek is:

Partial Dick's Creek

y = -1E-07x3 + 0.0002x2 + 0.0285x + 3019.7
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Partial Dick's Creek

y = 9E-11x3 + 2E-07x2 + 0.0187x + 3107.4
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Modeling Rivers from Topo Maps

The symbolic form of the piece-wise function is:

-1E-07x^3 + 0.0002x^2 + 0.0285x + 3019.7 for 0 <
x < 1000

9E-11x^3 + 2E-07x^2 + 0.0187x + 3107.4 for
1000<x<10600

Graph the difference quotient to determine the
maximum rate of fall.

Path of a Space Shuttle

1) Working in groups of four, use the string to represent the
orbit around the globe and use the tape to secure the
string.  The path should form a great circle around the
globe.  Send the shuttle off in a northeast or southeast
direction.

2) Using the attached data collection sheet, record data points
that describe your shuttle’s path.  The more data points
you collect, the better your graph and model will be, but
you should collect at least 30.

3) Plot these data points on your world map.
4) Write a sine or cosine model that describes your shuttle’s

path (i.e., find a, b, c, and d for one of the following). x
represents longitude and f(x) represents latitude measure.

 5) Describe how each parameter (a, b, c, and d) relate to the
shuttle’s path.

Path of a Space Shuttle
longitude latitude

-75 37.5
-60 53.0
-45 65.0
-30 72.4
-15 75.0
0 72.4
15 65.0
30 53.0
45 37.5
60 19.4
75 0.0
90 -19.4
105 -37.5
120 -53.0
135 -65.0
150 -72.4
165 -75.0
180 -72.4
-165 -65.0
-150 -53.0
-135 -37.5
-120 -19.4
-105 0.0

-90 19.4

Path of the Shuttle
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ACTIVITIES FOR
YOU TO TRY

l Find a partner with the same-colored line at
the bottom right of the cover sheet

l Read the Student Sheet to get an overview
of the lesson

l Go to the Partial Solution Sheet and try the
question(s) posed in the BOX

l Solutions will follow
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PARTICIPANT COMMENTS

What was the reason you registered for
the Crossroads to Classroom Project?

l I was interested in developing some activities for
Math 140.

l I wanted to help construct some classroom
materials for subjects we teach.

l I want to develop a data base of classroom
activities accessible to all teachers in NC.

PARTICIPANT COMMENTS

What was the reason you registered for
the Crossroads to Classroom Project?

l I am always looking for ways to reach more of
my students.

l I wanted to work with another instructor on
developing activities.

l I want to support a project that would share good
creative classroom activities.

PARTICIPANT COMMENTS

What was the reason you registered for
the Crossroads to Classroom Project?
l It is an opportunity to acquire new ideas that I

could use to enrich my instruction and offer
meaningful lab work in Math 175.

l I thought the project would provide a structure for
studying and implementing the STANDARDS.

l I wanted a “human being” to interpret the
STANDARDS for me.

PARTICIPANT COMMENTS

What was the reason you registered for
the Crossroads to Classroom Project?

l Anything to help my classes improve is
appreciated.

l A wide available database of activities would be a
tremendous benefit to NC instructors.

l It seemed liked an excellent idea that was going
begging for participants.

PARTICIPANT COMMENTS

Are you in favor of NCMATYC sponsoring
a similar project in the future? Why?

l Yes. It gives an opportunity to grow and learn
among participants, and provides stimulating
material for others to use.

l Yes. This project should be followed up with
faculty involvement with the NSF grant “Back to
Industry” that Wake Technical C.C. runs.

PARTICIPANT COMMENTS

Are you in favor of NCMATYC sponsoring
a similar project in the future? Why?

l Yes. It is important for good teachers to share
good ideas.

l Yes. I believe that is could be a way to get
instructors to implement what they see at
sessions.

l Yes. It was refreshing to see concrete examples of
what the STANDARDS mean.



10

PARTICIPANT COMMENTS

Are you in favor of NCMATYC sponsoring
a similar project in the future? Why?

l Yes. Developing three labs was more time-
consuming than I expected. This project will
allow other time-deprived instructors to consider
the STANDARDS and incorporate new activities
that they might not otherwise take time to create.

l Yes. New ideas always help.

PARTICIPANT COMMENTS

Are you in favor of NCMATYC sponsoring
a similar project in the future? Why?

l Yes. Anything that opens communication and the
exchange of ideas and techniques is good for us.

l Yes. But more time is needed during the
workshop for teams to focus on ideas for
activities.

PARTICIPANT COMMENTS

l The Project certainly caused me to re-
examine what I do in the classroom and
work to make it more engaging to the
students.

l It was a worthwhile project. The
standardized format was good, and having
sample labs was very helpful.

PARTICIPANT COMMENTS

l Seeing the results of others work presented
at the conference was a positive outcome of
the project.

l A second meeting of all participants as a
working session to share ideas prior to the
lessons deadline would have been helpful.

I encourage each state affiliate to
conduct such a project. This could lead

to an AMATYC activity database
supporting the  AMATYC

CROSSROADS.


