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MATH 610: Number Systems & Number Theory for K-8 Teachers

Prequisites

Enrollment in the Mathematics Specialist or the Advanced Studies in Teaching and Learning programs.
Course Objective

This course covers: ways of representing numbers, relationships between numbers, number systems, the meanings of operations and how they relate to one another, and computation within the number system as a foundation for algebra. It also includes episodes in history and development of the number system, and will examine the developmental sequence and learning trajectory as children learn this material.


Course Necessity

The course is designed for K-8 teachers to develop their knowledge and understanding of students’ mathematical reasoning as well as their own knowledge of foundational concepts in number systems and number theory for K-8 mathematics. The course has been developed in collaboration with a statewide program for mathematics specialists in Virginia. Developing K-8 teachers’ mathematics knowledge is a critical concern statewide and nationwide.

 
Course Relationship to Existing Programs

The course is included in two programs in the Graduate School of Education: the M.Ed. in Education Leadership – Concentration in Mathematics Specialist Leader (K-8) and the M.Ed. in Curriculum and Instruction – Concentration in Advanced Studies in Teaching and Learning: Elementary Mathematics. Students are enrolled in education courses to develop their knowledge and abilities as teacher leaders of mathematics.


Course Relationship to Existing Courses

The course is part of a five-course sequence included in each of the programs (MATH 610, 611, 612, 613, 614). The courses have similar objectives to develop teachers’ understanding of both the mathematics and students’ learning of the content for number systems, rational numbers, algebra, probability and statistics, and geometry.

Scheduling and Proposed Instructors

MATH 610 will be offered every other year (fall semester of even years) and occasionally in the summer. Instructors may be mathematics education faculty from the Graduate School of Education or faculty or adjuncts selected with expertise in mathematics education.
MATH 610: Number Systems and Number Theory for K – 8 TEACHERS

George Mason University

Credits:  3 Graduate Credits

The goal of this course for K – 8 mathematics teacher specialists is to cover the National Council of Teachers of Mathematics (NCTM) Standards for Elementary Mathematics Specialists related to number systems, whole numbers and operations on whole numbers as well as exploring students’ reasoning regarding number.

COURSE DESCRIPTION
This course is designed to develop a comprehensive understanding of our number system and how its structure is realted to computation and problem solving. Special attention will also be given to children’s thinking, how they learn the fundamentals of number systems, their problem solving strategies, and how they construct their understanding of various number systems and arithmetic.

NCTM Standards for Elementary Mathematics Specialists (2003)

Knowledge of Number and Operation 

Candidates demonstrate computational proficiency, including a conceptual understanding of numbers, ways of representing number, relationships among number and number systems, and the meanings of operations. 

Indicators 

9.1 Develop the meaning of addition, subtraction, multiplication, and division and provide multiple models for whole number operations and their applications. 

9.2 Recognize the meaning and use of place value in representing whole numbers and finite decimals, comparing and ordering numbers, and understanding the relative magnitude of numbers. 

9.3 Demonstrate proficiency in multi-digit computation using algorithms, mental mathematics, and computational estimation. 

9.4 Analyze integers and rational numbers, their relative size, and how operations with whole numbers extend to integers and rational numbers. 

9.5 Demonstrate knowledge of the historical development of number and number systems including contributions from diverse cultures.

COURSE CONTENT

This course will explore and develop and understanding of the concepts and skills associated with:
· a brief history of mathematics;

· number systems and place value;

· the base 10 number system and other base systems;

· relationships between base 10 number systems (i.e., natural, whole, etc.);

· the meaning and interpretation of the arithmetic operations of addition, subtraction, multiplication, and division;

· and number theory and proofs about number properties.

COURSE TEXTS
Reconceptualizing Mathematics (Part I, Reasoning about Number and Quantities), Sowder, Sowder, & Nickerson, W.H. Freeman, 2010. 
Developing Mathematical Ideas: Building a System of Tens, Schifter et al, Dale Seymour, 1999.

Developing Mathematical Ideas: Making Meaning of Operations, Shifter et al, Dale Seymour, 1999.

COURSE REQUIREMENTS
This course is highly interactive—dependent on both discussion and activities to meet the objectives contained in the course description. Successful completion of the course requires regular attendance, participation, and punctual completion of all class activities, homework, and other assignments.

COURSE EVALUATION AND ASSESSMENT

Participation in class discussion and activities



15%



3 or more absences will result in a 3% reduction



in the final grade per absence; habitual tardiness or



departures will also result in a reduction in grade


Homework








30%



There will be 5 homework assignments at 6% each.


Reflection Journal







25%



Response and personal entries should be made weekly



and will be collected five times at 5% each time.


Mid-term Exam







15%


Final Exam








15%


TOTAL







         100%
STATEMENT OF EXPECTATIONS

Students must follow the guidelines of the University Honor Code. See http://www.gmu.edu/catalog/apolicies/#TOC_H12 for the full honor code. 

Students must agree to abide by the university policy for Responsible Use of Computing. See http://mail.gmu.edu  and click on Responsible Use of Computing at

the bottom of the screen. 

Students with disabilities who seek accommodations in a course must be registered with the GMU Disability Resource Center (DRC) and inform the instructor, in writing, at the beginning of the semester. See www.gmu.edu/student/drc  or call 703-993-2474 to access the DRC.

