Math 597 Discrete Math for Middle School Teachers
Fall, 2006

Instructor:  Cathy Liebars

Office:  Science Complex 234 (inside main office)

Phone:  771-3043 

E-mail:  liebars@tcnj.edu

Office Hours: T 4:00 – 5:00


         F 10:00 – 12:00


         Other hours by appointment

Textbook and main resources:  

1) Making Math Engaging: Discrete Mathematics for K-8 Teachers, Module 1: Vertex-Edge Graphs, by Valerie A. DeBellis & Joseph Rosenstein, 2005.

2) New Jersey Core Curriculum Content Standards for Mathematics – Relevant sections can be found in binder.
3) Other readings to be distributed.
Basic Information

This course gives the middle school mathematics teacher a deeper understanding of discrete mathematics.  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 work in discrete math will be integrated with the mathematics content.

Learning Goals

Content goals: You will engage in a thorough development of the concepts and methods of solving problems in discrete mathematics. Through this process, you will develop understanding of the processes and algorithms found in middle school mathematics and discover purposes beneath the symbols and techniques.  
Many of you may enter the course with the misconception that mathematics is all about computation and following procedures.  Through careful consideration of many types of problems found in NSF-reform curricula, such as Connected Math, and other materials, you will come to understand that mathematics is much more than computation, and that there is often more than one approach to solving any problem.  Many of you will also enter the course without any knowledge of what discrete mathematics is, and you will gain an understanding of the subject and all the topics it encompasses.

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 discrete mathematics.

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

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

· Willingness and ability to solve various types of mathematical problems involving discrete mathematics using appropriate strategies.

· Knowledge of the many relationships of discrete mathematics to other subjects, its applications in society, and relationships within discrete mathematics itself.

· Increased understanding of national and state standards relating to discrete mathematics

· Knowledge of the use of concrete manipulative materials and pictorial representations necessary in the development of discrete mathematics concepts and skills.

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

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

· Ability to use technology as an aid in understanding discrete mathematics concepts.
Learning activities and assessment
Middle school mathematics curricula will be used as a basis for in-depth study of the mathematics content.  Many class sessions will be devoted to discussions of the mathematics content and the development of the mathematical concepts and skills necessary in the mathematical education of middle-school grades.  Other class sessions will consist of “hands-on” experiences in order for you to learn how to use concrete manipulative materials, pictorial models, and technology in the development of the mathematical concepts for middle-school grades.  You will be expected to complete readings, and prepare projects and/or assignments that are appropriate for the course.

Methods and criteria: The final grade will be based on the following:
30% 
3 quests (short tests)


20%
group or individual 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 you to explore a concept more deeply in a real-world context.  This will be distributed and explained at a later date and will be due at the middle of the term.  

Homework will be assigned regularly to reinforce the advanced mathematical concepts learned in class.    

A final project will require you to choose a number of lesson plans taught in the past, and re-design them using knowledge gained in course.  You 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.

Rubrics for evaluating performance on homework and quests:

Problem-solving rubric scale (used to describe performance on homework problems and quest problems):

4
Student demonstrates complete understanding of task or problem.  Appropriate solution strategies were clearly written and correctly implemented to solve the problem.  All work is mathematically correct and neat.    A clear explanation and/or justification is provided if necessary.

3
Student demonstrates understanding of task or problem.  Appropriate solution strategies were selected, but minor procedural errors were made while implementing the strategy, or the work was not complete.  An explanation and/or justification is provided if necessary.

Or although work is mathematically correct, it is difficult to determine if the student understands the problem or task because there is unclear, little, or no explanation provided.

2
Student demonstrates at least partial understanding of task or problem, but there are significant errors in thinking.  Work is at least partially correct.  

1
Very little, if any, understanding of the task or problem is evident.  Work is attempted, but is incorrect.  

Written Work Rubric scale (used to describe performance on explanations or other written homework or quest questions)

4 Appropriate mathematical vocabulary was used.  The explanation was specific and concisely identified the point(s) raised for discussion.  The explanation was entirely correct.

3 There is a minor error in the use of vocabulary or in articulating the point raised for discussion.  Otherwise the explanation is entirely correct and specifically and concisely identified the point(s) raised for discussion.

2 The point(s) raised for discussion was identified, however the writing was evasive and/or vague.  Terminology was avoided or inappropriately used.

1 Inappropriate writing or no attempt.

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. Make-up quests will only be given in the case of excused absences.  Instructor must be contacted within 24 hours of missed quest.
Tentative course outline

9/6
Introduction to Discrete Mathematics


Coloring maps and Introduction to Vertex-Edge graphs

9/13
Special types of graphs and Four Color Theorem
9/20
Coloring graphs and applications

9/27
Regular and irregular graphs

10/4
Quest 1; Trees and tree diagrams


10/11
Bipartite graphs

10/18
Planar graphs

10/25
Applications of Graphs

11/1
Logic and sets

11/8
Quest 2; Number patterns and recursive sequences

11/15
Combinatorics

11/22
More combinatorics

11/29
Voting theory

12/6
Final project due; Voting theory
12/13
Quest 3


Finish anything left over


Strategies for games (if time permits)
