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MATH 613: Algebra & Functions for K-8 Teachers

Prequisites

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

The course will examine representing and analyzing mathematical situations and structures using generalization and algebraic symbols and reasoning. Attention will be given to the transition from arithmetic to algebra, working with quantitative change, and the description of and prediction of change.


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 algebra and functions 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 613 will be offered every other year (fall semester of odd 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 613: Algebra and Functions  for K-8 Teachers

George Mason University
Credits:  3 Graduate Credits

COURSE DESCRIPTION 
This course is designed for K-8 teachers seeking licensure and certification as Mathematics Specialists leaders in the Commonwealth of Virginia.  Students enrolled in this course will develop a deeper understanding of the mathematical concepts related to algebra and algebraic concepts.  While this is a content course in algebra, efforts will be made to connect the concepts studied to underlying concepts in primary and middle grades mathematics.
NATURE OF COURSE DELIVERY

In-class time will consist of lecture, class discussion, small group activities, problem solving, and participant presentations.

STUDENT OUTCOMES

1. The student will become fluent in the language, structure, and applications of algebra (see NCTM Standards for Elementary Mathematics Specialists below).

2. The student will develop his or her professional competence, confidence and enthusiasm for teaching and learning algebra.

3. The student will deepen her or his understanding of children’s mathematical learning of algebra in grades K-8 in the spirit of the NCTM Principles & Standards for School Mathematics.

4. Development of the mathematician’s patterns of behavior and habits of mind with particular attention to reasoning and proof, problem solving, communication, representations, and connections.

5. The student will take responsibility for his or her own professional growth and contribution to the field of mathematics education.
 NCTM Standards (2003) – Elementary Mathematics Specialists

Knowledge of Different Perspectives on Algebra  
Candidates emphasize relationships among quantities including functions, ways of representing mathematical relationships, and the analysis of change.  
Indicators 
10.1 Explore and analyze patterns, relations, and functions. 
10.2 Recognize and analyze mathematical structures. 
10.3 Investigate equality and equations.  
10.4a Use mathematical models to represent quantitative relationships. 
10.5 Analyze change in various contexts. 
10.6 Demonstrate knowledge of the historical development of algebra including contributions from diverse cultures.
REQUIRED TEXTS & MATERIALS
Discovering Advanced Algebra:  An Investigative Approach.  Murdock, Kamischke, & Kamischke. Key Curriculum Press, 2009.

Reconceptualizing Mathematics (Part II, Reasoning about Algebra and Change), Sowder, Sowder, & Nickerson, W.H. Freeman, 2010. 
Additional Resources:  A calculator will be necessary to complete many of the homework assignments.  Calculators will be loaned to students during class time, but students should arrange access to a calculator for their problem sets.  A TI-84 or TI-nSpire CAS is recommended.
COURSE REQUIREMENTS, PERFORMANCE-BASED ASSESSMENT, AND EVALUATION CRITERIA:

Requirements
Successful completion of this course requires the following:

1. A commitment to participation in class discussions and activities.  The quality of this course depends heavily and primarily on the regular attendance and participation of all involved. Participation will include taking part in discussions, satisfactory and timely completion of homework and project assignments, and success on the midterm and final exams. The expectations, demands and workload of this course are professional and high.  Students should expect to do two hours of homework for each hour spent in class.
2. All students will take a mid-term and final exam covering the content studied in the course.  Students will be expected to demonstrate their knowledge and understanding of the course content as well as the knowledge, understanding, and reasoning needed by K-8 students in order to make sense of this content.

3. Homework assignments, or parts thereof, will be collected periodically; there will be two longer projects to be assigned at the instructor’s discretion.

Criteria for evaluation

Grades will be assigned using the following percentages, although the instructor reserves the right to alter these percentages as the course develops:

Mid-term exam



25%

Final exam




25%

Homework and class participation

25%

Projects




25%
Policy on Incompletes: 

If circumstances warrant, a written request for an incomplete must be provided to the instructor for approval prior to the course final examination date. Requests are accepted at the instructor=s discretion, provided your reasons are justified and that a major percentage of your work has already been completed. Your written request should be regarded as a contract between you and the instructor and must specify the date for completion of work. This date must be at least two weeks prior to the university deadline for changing incompletes to letter grades.

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.
