Math 594 Patterns, Functions, and Algebra for Middle School Teachers

Fall, 2008
Instructor: Dr. Cathy Liebars

Office: Science complex P234

Phone: 771-3043

Email: liebars@tcnj.edu
Office Hours: Monday 10:30 – 12:00

 Thursday 11:00 –12:30
Other hours by appointment 

Course description: This course gives the middle school mathematics teacher a deeper understanding of patterns, functions, and algebra.  Physical materials, models, technology, and middle school curricula will be used to explore these topics.  Exploration of ways to engage middle school students meaningfully in experiences that lay a strong foundation for more formal algebraic work will be integrated with the mathematics content.   

Learning Goals

Performance goals: By the completion of the course, the successful student will be able to demonstrate all of the following:

· Deeper understanding of the concepts, processes and algorithms, and the purposes beneath them, found in the middle school mathematics curriculum, with a focus on algebra.

· Fluency in the symbolic language of algebra, including the use and meaning of variables, expressions, relations, and functions.

· Ability to apply a variety of algebraic tools to organize information and model relationships.

· Represent, analyze, and generalize a variety of patterns and relationships using words, symbols, graphs, and tables.

· Improved ability to communicate mathematical ideas appropriately using the language of mathematics.

· Improved ability to reason mathematically and begin developing mathematical proofs.

· Ability to approach algebraic problems from multiple perspectives.

· Knowledge of the relationship of mathematics to other subjects, its applications in society, and relationships within mathematics itself; in particular, relationships between multiple representations of algebraic concepts.

· Increased understanding of national and state standards relating to algebra.

· Knowledge of the use of concrete manipulative materials, technology, and pictorial representations necessary in the development of algebraic concepts and procedures.

· Ability to construct strategies, which are supported by current research, for teaching algebra to students of differing abilities.

· Increased ability to implement the five (NCTM) Process Standards: problem solving, reasoning and proof, communication, connections, and representation.

Assessment

The final grade will be based on the following:


30% 
3 quests (short tests)



20%
project



25%
homework/class participation



25%
final project

Quests will cover correct use of mathematical terminology and mathematical concepts studied.  The 3 quests will be scheduled for the 5th, 10th, and 15th weeks of the course.

The project will allow students to explore a concept more deeply with connection to pedagogical issues.  This will be due at the middle of the term.  

Homework will be assigned regularly to reinforce the advanced mathematical concepts learned in class.  A great deal of time in class will be spent on problem-solving activities from Visual Algebra, NSF-reform curricula, such as Connected Math, and class discussion of advanced concepts and their relationship to these problems.  

A final project will require students to choose a number of lesson plans taught in the past, and re-design them using knowledge gained in course.  Students will teach at least one of these lessons and hand in a reflection of that lesson, along with the original and re-designed lesson plans.

Class policies:

1. For each class period an assignment is late, it will drop a level on the rubric.

2. Additional assignments for extra credit will not be given.

3. The instructor must be contacted prior to any due date to negotiate alternative arrangements if necessary.  

4. Students are responsible for any work that is missed.

5. Make-up quests will be given for excused absences in which case I must be notified within 24 hours of the missed quest.  Make-up quests will generally be harder
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Tentative Course Outline

Dates

Content





Assessment

9/3

NCTM & NJ Standards for algebra



Understanding variables

9/10

Algebraic thinking



Modeling with various representations (tables, graphs, and equations)

9/17

Linear patterns
9/24

Linear expressions, equations, and graphs

10/1

Solving linear equations



Quest 1

10/8

Rate of change (slope)

10/15

Non-linear patterns and functions
10/22

Non-linear patterns and functions



10/29

Real numbers and quadratic relationships

11/5

Quadratic patterns and functions


Quest 2
11/12

Symbolic algebra




Project
11/19

Symbolic algebra
11/26

Symbolic algebra
12/3

Linear systems and inequalities


Final project
12/10

Complex numbers




Quest 3
