WINONA STATE UNIVERSITY
COLLEGE OF SCIENCE AND ENGINEERING
DEPARTMENT OF MATHEMATICS AND STATISTICS
Course Outline – MATH 303
Course Title: Numerical Reasoning for Middle School Mathematics Teachers
Number of Credits: 3 Semester Hours 
Catalog Description:
This course gives the middle school mathematics teacher a deeper understanding of number systems (integers, rational numbers, and real numbers) and number theory.  The two main goals of this course are the development and application of mathematical language and symbolism and a view of mathematics as a study of patterns and relationships.  Prerequisite: MATH 203 or higher. Offered spring semester. 

Required Textbook(s): The Magic of Numbers, by Benedict Gross and Joe Harris.  Pearson, 2004. 
Optional Readings: To be determined by the instructor. 

Topics Covered:

I. Counting (Weeks 1-3)
A. Simple Counting

B. The Multiplication Principle. 
C. The Subtraction Principle. 
D.  Collections. 
II. Advanced Counting (Weeks 4-7)
A.  Probability. 
B. The Binomial Theorem. 
III. Arithmetic Weeks (8-9)
A. Divisibility. 

B. Primes. 

C.  Factorization. 

D. Greatest Common Divisor and Least Common Multiple
E. Combinations. 
F. Relatively Prime
IV. Matrix Algebra
A. Systems of Linear Equations

B. Matrix Operations

C. The Inverse of a Matrix
V. Modular Arithmetic (Weeks 10-13)
A.  Modular Arithmetic. 

B. Congruences. 

C. Division. 

D.  Powers. 

E.  Roots. 

F. Euler's Theorem
G. Calendar Math
VI. Number Patterns (Weeks 14-15)
A.  Generating Primitive Pythagorean Triples
B. Pascal’s triangle

C. Figurate numbers, particularly square and triangular numbers

Remarks on Standards Included: Minnesota law requires the Middle School Mathematics program include topics appropriate to issues encountered in grades 5-8. This course is designed to help students develop competencies outlined in the Minnesota Rule 8710.3200. 

Method of Instruction: Lecture presentation, discussion, group work
Evaluation Procedure: Homework, quizzes, lab work, tests, and a final examination.
Requirements:  attendance, hands-on investigations, use of concrete manipulative materials and  





      pictorial models, and discussions

Student Learning Outcomes
Students who successfully complete this course will be able to:
· Apply key concepts in number theory (e.g., primes, composites, factors, multiples, greatest common factor, least common multiple, congruence) in problem solving situations. 

· Solve probability problems using appropriate counting techniques. 

· Complete proofs related to basic number theory concepts.

· Construct strategies to solve related problems of increased difficulty levels.

· Communicate clearly about number concepts. 

· Understand the historical developments related to number and mathematical symbolism
Specific competencies addressed from the relevant national guidelines.


National Council of Teachers of Mathematics



1.5.1 
"apply concepts of number, number theory, and number systems;"


1.5.2 
"apply numerical computation and estimation techniques and extend them to algebraic expressions;"



1.5.11 
"use mathematical modeling to solve real-world problems;"



1.6 
"Programs prepare prospective teachers who have a knowledge of historical development in mathematics that includes the contributions of underrepresented groups and diverse cultures."

List of References:
· Teaching Fractions and Ratios for Understanding, by Susan J. Lamon.  Lawrence Erlbaum Associates, Publishers, 2006.

· Improving Instruction in Rational Numbers and Proportionality, Vol. 1, by Schwan Smith, Silver, and Stein. Teachers College Press, 2005.

· National Council of Teachers of Mathematics. Principles and Standards for School Mathematics. 

Reston, VA: Author, 2000.
Rationale:  This course gives the middle school mathematics teacher a deeper understanding of number systems (integers, rational numbers, and real numbers) and number theory.  Students who successfully complete this course will be able to:
· Deeper understanding of the concepts, processes and algorithms, and the purposes beneath them, found in the middle school mathematics curriculum, with a focus on number systems and number theory.
· Ability to approach problems involving number systems and number theory from multiple perspectives.
· Knowledge of the use of concrete manipulative materials, technology, and pictorial representations necessary in the development of number concepts and skills.
· Ability to construct strategies, which are supported by current research, for teaching number concepts to students of differing abilities.
· Increased ability to implement the five (NCTM) Process Standards: problem solving, reasoning and proof, communication, connections, and representation.
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