MATH 2113--PROBLEM SOLVING & NUMBER THEORY
SPRING TRIMESTER 2012
Professor:  DR. NANCY WARDEN

    Office:  203 Austin Hall;  phone [& voice mail]: (405) 574-1259




email:  nwarden@usao.edu


SYLLABUS/COURSE OUTLINE/REQUIREMENTS

  I.)  COURSE OUTLINE


The following topics of Billstein/Libeskind/Lott (2006), A Problem Solving Approach to MATHEMATICS FOR ELEMENTARY SCHOOL TEACHERS, 9th Edition, (PEARSON/Addison-Wesley) will be covered:



Chapter 1—An introduction to Problem-Solving (including Algebraic thinking)



Chapter 2—Sets, Functions & relations;



Chapters 3, 4, 5, & 6—Arithmetic operations of the Whole Numbers, Integers, Rational Numbers, and Real numbers; Algorithms for addition, subtraction, & multiplication; Solving equations and inequalities (including proportional reasoning); Number Theory; Properties of Real Numbers; 

II.)  COURSE REQUIREMENTS:


(a)  Attend class each time it meets

While there is no point deduction specified for class absences, experience has shown a definite correlation between poor class attendance and low grades.  It is therefore highly recommended that you attend all class sessions.  Attendance will be taken.  Also it will not be possible to make up an in-class assignment/quiz.  (See V. Evaluation.)
  
(b)  Read the textbook before or after a particular section is covered in class.
   
(c)  Work assigned homework exercises, turn in at least every 4 class meeting days.  

IN ADDITION . . .HOMEWORK REQUIREMENTS:  

   A homework paper turned in with answers only WILL RECEIVE "ZERO" credit.  You must also show your solutions on the homework exercises.  (See IV.  Optional Credit.)

   Grading for Homework will be an effort grade.  That means you will be responsible for determining if your answers and solutions are correct.  If you have worked 100% of the exercises assigned you will receive a homework grade equivalent to 100%, 90% is a grade of 90%, etc.

(d)  Take quizzes (or in-class assignments) and/or complete take home assignments and/or 


in-class group assignments that are given during the trimester. 
  
(e)  Take THREE (3) "in-class", "closed-book" examinations on the following dates:
[Exam questions and problems will come from class lectures, homework, and reading the textbook.  (And a minimum score of 40% must be made on each exam)  





EXAM #1:  FRIDAY, February 03, 2012




EXAM #2:  WEDNESDAY, March 07, 2012




EXAM #3:  WED/THUR/FRI, April 18, 19, 20 


      IN ADDITION . . .EXAMINATION REQUIREMENT: 

 
  ALL STUDENTS are to take the exams on the scheduled dates.  If an exam is missed to circumstances beyond your control IT IS THE STUDENT'S RESPONSIBILITY TO contact the instructor, Dr. Warden.  IT IS NOT guaranteed that a missed test can be made up at a later date.

III.)  EVALUATION

  
(a)  Grading of Examinations.  

Each exam will be worth 100 points.  100 points (average of homework) will be earned from the homework and between 50 to 100 points from quizzes/take home (or in class) assignments.  

  
(b)  Grading Scale.  

The points from the three (3) examinations and the take home problems/quizzes and homework assignments [450 -500 possible points] will be totaled and a percentage grade will be assign.  The following scale will be used to assign a letter grade of A, B, C, D, or F.







A(   91 – 100%






B( 81 -  90%






C( 71 -  80% 







D(  61 -  70% 







F(  below 60.5% (or more than 14 absents)


NOTE:  If you miss class more than fourteen (14) times during the trimester (unexcused absents), you will not pass the class (i.e. you will have earned an “F”)  The instructor and student together will determine if the absents are excused or unexcused.


A grade of "I" is given to students who satisfactorily completed the majority of the course work and whose work averaged "C" or better, but who have been unavoidably prevented from completing the remaining work of the course.  The conditions for the removal of the "I" are indicated on the official grade report by the instructor.  The maximum time allowed for a student to remove an "I" is 9 weeks into the next trimester.  

VI.)
CALCULATORS:

A scientific calculator with a fraction key is needed for successful completion of Math 2113.  You will be allowed to use the calculator on the exams/quizzes.  However, you will not be allowed to share a calculator with another individual on an exam or quiz.

V.)  
COURSE GOALS:


(a)
To present the appropriate mathematics in an intellectually honest and mathematically correct manner.


(b)
To use heuristics of problem solving as an integral part of mathematics.


(c)
To approach the mathematics in a sequence which initially instills confidence, then challenges students as they complete the exercises and problems sets.


(d)
To present the topics in the context of the NCTM STANDARDS.


(e)
To establish a background in mathematics for the future teacher, that goes beyond what is taught in elementary grades K-8.

VI.)
CONTRIBUTIONS TO ELEMENTARY EDUCATION PROGRAM COMPETENCIES:


Satisfactory completion of the requirements of this course will contribute to the following General 
Competencies for Licensure and Certification:


NCATE:  Candidates know, understand, and use the major concepts, procedures and reasoning processes of mathematics that define number systems and number sense, geometry, measurement, statistics and probability, and algebra in order to foster student understanding and use of patterns, quantities, and spatial relationships that can represent phenomena, solve problems, and deal with data.


OKLAHOMA:  The candidate for licensure and certification:


2.3  Has a broad and deep knowledge of the concepts, principles, techniques, and reasoning methods of mathematics that is used to set curricular goals and shape teaching.


2.4  Understands significant connections among mathematical ideas and the applications of these ideals to problem-solving in mathematics, in other disciplines, and in the world outside school.



2.6  Is proficient in, at least, the mathematics content needed to teach the mathematics described in Oklahoma’s core curriculum, from multiple perspectives.  This includes, but not limited to, a concrete and abstract understanding of number systems and number sense, geometry, measurement, statistics and probability, functions, and algebra necessary to effectively teach the mathematics content skills addressed in the first through eighth grade as well as the mathematics process skills of problem-solving, reasoning, communications, and connections.

	NCTM:    Programs prepare prospective teachers who can -- 

	· apply concepts of number, number theory, and number systems;

	· apply numerical computation and estimation techniques and extend them to algebraic expressions;

	· use algebra to describe patterns, relations, and functions, and to model and solve problems;

	· use mathematical modeling to solve real-world problems;

	· understand and apply the concepts of proportional reasoning.

	· Programs prepare prospective teachers who have a knowledge of historical development in mathematics that includes the contributions of underrepresented groups and diverse cultures.


· Note:  The standards of Problem Solving, Connections, Reasoning, and Communication are also addressed in the course.

VII.)
COURSE OBJECTIVES:


Chapter One--An Introduction to Problem Solving

· Use Polya’s 4-Step Process for Problem Solving.

· Use patterns to solve problems.

· Recognize and use Arithmetic Sequences and Geometric Sequences in Problem Solving.

· Use other problem-solving strategies, such as guess and check, work backward, write an equation, or use a table.

· Use "algebraic thinking" to write an equation and solve "word problems"


Chapter Two--Sets and Functions

· Set theory terminology and operations.

· Define Cartesian product, define relations and functions, define domain and range of a function.

· Represent a function with a table, an equation, a function machine, a set of ordered pairs or a graph.
· Add, subtract, multiply, and divide Whole Numbers.  Also use exponents.


Chapter Three--Numeration Systems & Whole Number Computation
· Convert Hindu-Arabic Numerals to (and from) Roman Numerals, Egyptian Numerals, Mayan Numerals.

· Identify and use the properties that give basic structure to a numeration system.

· Identify and recognize concrete examples of the addition and multiplication properties of Whole Numbers (Closure, Commutative, Associative, Distributive, Identity, etc.)

· Use alternative algorithms for addition, subtraction, multiplication, and division.

· Use “mental math” algorithms to add, subtract, multiply, and divide Whole Numbers

· Use “estimation” to approximate operations on whole numbers.


Chapter Four--Integers and Number Theory

· Add, subtract, multiply, and divide Integers.  Also use exponents.

· Identify and recognize concrete examples of the addition and multiplication properties of Integers (Closure, Commutative, Associative, Distributive, Identity, etc.)

· Learn and apply the Divisibility Rules for 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 15, 18, 20, & 25.

· Classify a number as Prime or Composite.

· Find the Prime Factorization of a composite number

· Find the Least Common Multiple and Greatest Common Divisor of a two numbers.


Chapter Five--Rational Numbers as Fractions

· Add, subtract, multiply, and divide Rational Numbers.  Also use exponents.

· Identify and recognize concrete examples of the addition and multiplication properties of Rational Numbers (Closure, Commutative, Associative, Distributive, Identity, etc.)

· Use “estimation” to approximate operations on rational numbers.

· Write a rational number in simplest form.


Chapter Six—Decimals, Ratios, and Percents

· Simplify powers (exponents) of rational numbers.

· Identify, apply and recognize concrete examples of the properties of exponents involving rational numbers.

· Convert rational numbers that are fractions to decimals (terminating & repeating)

· Convert rational numbers that are decimals (terminating & repeating) to fractions

· Convert decimals to scientific notation and scientific notation to decimal.

· Classify a real number as either rational or irrational

· Identify, apply and recognize concrete examples of the properties of radicals involving real numbers.

· Solve problems using proportions

· Solve problems with percents.

VIII.) 
 OTHER STUDENT RESPONSIBILITIES:
1.
You are expected to attend class each day the class is scheduled to meet.  

2.
You are expected to take the exams when they are scheduled.  

3.
Ask questions during class.  Other students will thank you.  

4.
It is your responsibility to put out as much effort as necessary to gain full understanding of the material. The instructor does not have the magical power to make a student understand everything that is covered in the textbook or class.  She is only a guide to knowledge. (Free math tutors area available in the math lab.)

5.
You are expected to show RESPECT for the instructor and other students during class. 

6.
Academic dishonesty is not condoned nor tolerated at USAO.  Academic dishonesty is defined as behavior in which a deliberately fraudulent misrepresentation is employed in an attempt to gain undeserved intellectual credit, either for one's self or for another..  A grade of zero (0) on an exam will be the penalty for an act of academic dishonesty.  Repeated offenses will result in withdrawal from the course.
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Addendum to Syllabus—Time-line of Material Covered:

Topics Covered for Exam #1 Friday, February 3, 2012.  (4.33 weeks)


Guidelines for solving problems, patterns, arithmetic & geometric sequences, algebraic thinking, basic set theory & definitions, Cartesian product, relations, functions, domain & range.  In addition, whole number arithmetic (addition, subtraction, multiplication, division, & powers)

Topics Covered for Exam #2, Wednesday, March 7, 2012.  (5 weeks)


History of numeration systems, using properties of different numeration systems and base 2, base 5, and base 12, whole number properties of addition and multiplication.  In addition, alternative algorithms, mental math, and extimation.  Also included integer arithmetic (addition, subtraction, multiplication, division, & powers) and integer properties of addition and multiplication.
Topics Covered for Exam #3, Friday, April 20, 2012 (5 Weeks)


Divisibility rules for 2, 3, 4, 5, 6, 9, 10, 11, 12, 15, 20, 25, classification of prime and composite numbers, prime factorization, least common multiple, greatest common factor.  In addition, rational number & irrational number arithmetic (addition, subtraction, multiplication, division, & powers) and real number properties of addition and multiplication.  Also included changing a rational number from a fraction to a terminating or repeating decimal, or from a decimal to fraction.
