SYLLABUS

NUMBER SYSTEMS
I.
Introductory Information
A. 
Department Name:  Mathematics

B.
Departmental Catalogue Number:  MATH102

C.
Course Title:  Number Systems
D.
Credit in Terms of Semester Hours:  Three

E.
Clock Hours Per Week:  Three

F.
Restrictions Upon Student Registration:  This course is open to any student with the prerequisite of MATH100 or placement by the Department of Mathematics. This course satisfies the mathematics general education requirement.

II.
Description of the Course
Along with Geometry and Statistics (MATH215), this course provides the mathematical ideas and skills for teachers of grades K-6.  Topics included in Number Systems are problem solving, sets and relations, systems of numeration, number systems, and consumer mathematics.

III.
Exposition
A.
Objectives/Goals:

Upon completion, the student will be able to:

1.
Articulate and apply various problem solving strategies.

2.
Recognize the study of patterns as a central, underlying theme in mathematics.

3.
Use sets and relations as tools for problem solving.

4.
Recognize and describe mathematical relationships in graphic forms.

5.
Analyze and compare features and basic computational techniques in selected systems of numeration.

6.
Demonstrate an understanding of the systems of whole numbers, integers, rational numbers, and real numbers.

7.
Describe fundamental properties of number systems with physical materials and models.

8.
Recognize the important distinctions between the systems of whole numbers, integers, rational numbers, and real numbers.

9.
Use elementary mathematics in consumer applications.

B.
Course Requirements:

1.
Attendance at and participation in class discussions.

2.
Satisfactory completion of all assignments.

3.
Satisfactory performance on examinations.

C.
Major Units and Time Allotted:

1.
Problem Solving (interwoven throughout course): Critical thinking, inductive and deductive reasoning, problem solving techniques, and an introduction to logic.  (6 hours)

2.
Sets and Relations: Set operations and properties, cardinal numbers, relations, and equivalence relations.  (6 hours)

3.
Systems of Numeration: Addition algorithms, subtraction algorithms, multiplication algorithms, division algorithms, and computations in nondecimal bases.  (6 hours)

4.
The System of Whole Numbers: Development, operations, and properties.  (3 hours)

5.
The System of Integers: Development, operations, properties, and elementary number theory (divisibility, factorization, greatest common divisor, and least common multiple).  (7 hours)

6.
The System of Rational Numbers: Development, operations, properties, decimal representation, ratio, proportion, and percent.  (8 hours)

7.
The System of Real Numbers: Development, operations, and properties.  (6 hours)

8.
Consumer Mathematics: Simple interest, compound interest, and annual percentage rates.  (3 hours)

D.
Materials and Bibliography:
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Bassarear, T., Mathematics for Elementary School Teachers. Houghton Mifflin Company, New York, NY, 2001.  

Bennett, Jr., A. and Nelson, L., Mathematics for Elementary Teachers-A Conceptual Approach, McGraw Hill, New York, New York, 2004.

Cathcart, W., Pothier, Yvonne, Vance, J., Bezuk, N., Learning Mathematics in Elementary and Middle Schools.  Merrile Prentice Hall, Upper Saddle River, NJ, 2003.  

Gay, D., Solving Problems Using Elementary Mathematics, Dellen, New York, 1992.

Krause, E., Mathematics for Elementary Teachers, 2nd ed., Heath, Lexington, MA, 1991.

NCATE, NCATE Program Standards, “Programs for Initial Preparation of Teachers of Mathematics,”. prepared by the National Council of Teachers of Mathematics, approved by the National Council for Accreditation of Teacher Education, 1998

NCTM, Professional Standards for Teaching Mathematics. NCTM, 1991. 
Wheeler, R., Modern Mathematics, 8th ed., Brooks/Cole, Pacific Grove, CA, 1992.

NCTM, Curriculum and Evaluation Standards for School Mathematics, NCTM, 1989.  

NCTM, Principles and Standards for School Mathematics.  NCTM, 2000.  

NCTM, Assessment Standards for School Mathematics.  NCTM, 1995.  

PDE, PA Academic Standards for School Mathematics. PDE, 2000.  

IV.
Standards

Grades will be assigned in accordance with university policy and will be based on grades attained on assignments and examinations.

V.
Cost and Staff Analysis
No special equipment, supplies, or additional faculty are required for this course.

VI.
Rationale
In accordance with professional and curriculum standards of the National Council of Teachers of Mathematics, Number Systems and Geometry and Statistics provide the comprehensive mathematical preparation necessary for teachers of grades K-6.  These syllabi were developed in collaboration with the Department of Elementary and Secondary Education.

This course is required of students majoring in Elementary Education, Early Childhood Education, and Special Education.  It develops mathematical skills and pedagogical examples needed to provide K-6 stakeholders with educational experiences in compliance with current standards.

This course along with MATH215 are designed to meet the:

NCATE Program Standards for Elementary Teacher Preparation 2d. Mathematics —Candidates know, understand, and use the major concepts, procedures, and reasoning processes of mathematics that define number systems and number sense, geometry, measurement, statistics and probability, and algebra in order to foster student understanding and use of patterns, quantities, and spatial relationships that can represent phenomena, solve problems, and manage data.

PDE Standards:  I.D.  Mathematics instruction at the elementary level in accordance with the Pennsylvania Academic Standards including:
prenumber concepts, number sense, whole numbers, fractional numbers, measurement, algebra, geometry, estimation, probability, statistics, reasoning, and problem solving, use of developmentally appropriate manipulatives, calculators, computers, and emergent technologies.  
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