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UNIVERSITY

Mathematics Department

New Course Proposal

1. Details
A. Title: 1701.5xx: Selected Topics In Mathematics:
B. Sponsor: Drs. Eric Milou & Janet Caldwell, Department of Mathematics
C. Credit Hours: Variable 1 to 6
D. Course Level: Graduate
E. Prerequisites: (Perwission of instructor)
F. Suggested Time, Implementation: Once per year or as requested.
G. Curricular Effect: Elective for graduate students in the M.A. in mathematics, M.A. in

subject matter teaching programs, and M.Ed. in elementary education. Approval of
each selected topics course into the specific graduate program will be made by the
graduate advisor of the program in consultation with the student. Students are limited
to a total of 9 s.h. of this course. (All selected topics will be submitted to the
mathematics department curriculum committee for approval.)

H. Adequacy: Present staff is adequate.

I Resources: Faculty, computer equipment, and mathematics department calculator

resources are adequate.

2. Rationale:

A. With the completion and implementation of the NJ Mathematics Curriculum
Frameworks (1996) across the state, the mathematical content knowledge of in-service
teachers needs to be upgraded. There is content in the Standards (e.g: mathematical
modeling) that many teachers did not learn as undergraduates. This course will provide
the opportunity for teachers (K-12) to update their mathematical content knowledge,
preparing their students to pass the mathematics sections of the new state tests (ESPA,

GEPA, and HSPA).
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B. Having a selected topics course provides flexibility in graduate programs so that

students can explore new topics in mathematics such as fractals & chaos theory.

C. The mathematics department has never before offered such a course, although many

other departments do so.

3. Essence of the Course & Outline (three examples):

Example 1) Selected Topics In Mathematics: Mathematical Modeling
This course introduces secondary teachers to the process of solving problems from
discrete and continuous mathematics. Mathematical modeling is the process of creating
mathematical descriptions of reality and involves relating formulae and equations to real
objects and behaviors. Most secondary teachers did not have such a course in their
undergraduate experiences. The NJ Mathematics Framework emphasizes developing
mathematical descriptions of real-world situations and predicting outcomes based on that
model. Technology plays a large part in examining such models and the appropriate
technological tools will be demonstrated and used. Students will examine polynomials,
rational, trigonometric, exponential, and logarithmic models as well as discrete topics

such as fair division, representation, and voting methods.

Example 2) Selected Topics In Mathematics: Problem Solving & Reasoning
This course focuses on the logic and structure underlying school mathematics, including
concepts, procedures, problem solving, and applications at concrete, pictorial, and
abstract levels. This course is designed primarily for in-service elementary and/or

middle school teachers. When the student completes the course, he/she

. will be able not only to perform calculations and solve problems but also to show
why the procedures used are valid and appropriate.
. will be able to examine and judge the validity of alternate mathematical

approaches to problem solving as well as alternate algorithmic methods.
. will understand the role of proof in mathematics, and be able to articulate the



essential difference between mathematical proof and evidence obtained from

inductive reasoning.

Example 3) Selected Topics In Mathematics: Fractals & Chaos

This course will introduce students to fractals and chaos, covering iterated function
systems, dimensions, real and complex dynamics, and the Mandelbrot set. Chaos
theory is “the study of complex nonlinear dynamic systems.” Chaos has been thrust
into the spotlight many times in the last few years, namely in the movie Jurassic Park. It
studies what factors dictate all reactions in the behavior of a system. It also studies the
universal order of all similar systems. For example, when initial numbers in the start of
an equation differ only slightly, one would expect the outcome to differ only slightly. In
many cases, however, the outcome varies greatly and in no predictable pattern. But, the
overall behavior is the same. Chaos theory has many applications in real life, including
the study of population, epidemiology, and heart palpitations. Fractals are being used
now more than ever. Movie makers use fractals to help them produce more realistic
clouds, rocks, and even shadows. Fractals and chaos promise to be very exciting fields

of converging math and science.

Evaluation & Grading: Students will be evaluated by the traditional methods of written

homework, projects and exams.

Course evaluation: This course will be evaluated through the customary student evaluations

as well as a regular departmental review.

Screening Process: All selected topics will be submitted to the mathematics department

curriculum committee for approval.

4. Consultation

Consultation with the College of Education was held (Dean B. Sisco, J. Gallagher, and C.
Calliari). Letter of support was written by Dr. C. Calliari, chairperson Elementary

Education.



(Prerequisite: Permission of Instructor)
Catalog Description: 1701.5xx: Selected Topics In Mathematics: (1to6s.h.)

This course provides students with the opportunity to explore current issues in mathematics. The
course will have a changing focus that will permit faculty to offer specialized seminars focused on

new developments in the field, issues of significance, areas of faculty research, or in response to
students’ requests. Students may take this course for credit more than once (limit: 9 s.h.), as long
as the focus of the course is different each time the student enrolls.
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UNIVERSITY

Elementary / Early Childhood Education

To: Eric Milou, Mathematics Department ¥~
Janet Caldwell, Mathematics Department

From: Carl L. Calliari, Ed.D.E/
Department Chair ‘(

Date: September 25, 2000

Re: Mathematics Course Proposal

After appropriatc departmental consultation, T am authorized to write this letter of support for
both the undergraduate course 1701.2xx Technological Tools for Discovering Mathematics (2
sh) and the graduate level selected topics course (variable credit).

Given the focus on the NJ Core Content Curriculum Standards and the national movement
towards competency testing, both of these course offerings will help K-12 students to improve
their mathematical skills and reasoning abilities.

The Department supports both proposals and underscores the approval of each selected topics
course into the specific graduate program being made by the graduate program advisor of the
program.

CLC/jpc
c:  B. Sisco, Dean, College of Education

M. Rilling, Dean, Graduate School
L. Molinari, Graduate Program Advisor
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