
Math 591 Number Theory and Systems for Middle School Teachers
Spring, 2007

Location: Hedgepeth/Williams Middle School
Instructor:  Cathy Liebars
Office:  Science Complex P234, TCNJ
Phone:  771-3043 
E-mail:  liebars@tcnj.edu
Office Hours: Thursdays 12:30 – 3:20

         Other hours by appointment

Resources:
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.
Other readings provided by instructor.

Course description: This course gives the middle school mathematics teacher a deeper 
understanding of number systems (integers, rational numbers, and real numbers) and number 
theory.  Physical materials, models, technology, and middle school curricula will be used to 
explore fundamental properties of number systems, to model algorithms, and to explore number 
theory topics.  How children learn mathematics and the rationales for developing the methods and 
strategies for teaching the many topics in these mathematics curricula to children of diverse 
cultures will be integrated with the mathematics content.   

Learning 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 
number systems and number theory.

 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 problems involving number systems and number theory from 

multiple perspectives.
 Knowledge of the relationship of mathematics to other subjects, its applications in 

society, and relationships within mathematics itself, in particular, the relationship 
between all of the number systems included in the syllabus.

 Increased understanding of how children learn number concepts, the developmental and 
psychological foundations of how one teaches number concepts, and national and state 
standards relating to number and operations.

 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.



Learning activities

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.

Student Assessment

Methods and criteria: The final grade will be based on the following:
30% 3 quests (short tests)
20% project
25% homework problems
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.  It will not always be collected.  See separate problem-solving guide sheet for 
instructions on completing homework problems to be turned in.

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.



Course Outline (tentative)

Dates Content  
2/1 Introduction, Standards, Introduction to Number Theory, properties of natural 

numbers, even and odd numbers, Pythagorean triples
  
2/8 Multiples and divisors, Prime numbers

2/15 GCF and LCM, division algorithm 
 
2/22 Factorization, Fundamental Theorem of Arithmetic 

3/1 Properties of integers  Quest 1

3/8 Integer operations

3/15 Properties of rational numbers; relationship between fractions, 
decimals, and percents

3/22 Rational number models and contexts

3/29 Operations on rational numbers

4/5 Operations on rational numbers Quest 2

4/19 Ratios, rates, and proportions
 

4/26 Proportional Reasoning 

5/3 Similarity and percent

5/10 Irrational numbers, Properties of Real numbers Final project

5/17 Overflow Quest 3


