
Math 212J:  Problem Solving with Elementary Mathematics
Winter 2008
Professor:  Dr. Barbara Wahl

Email:  wahl@hanover.edu

Office:  Fine Arts 137 (x 7326)

Hours:  MWF 11:00 - 11:50, and by appointment

Course handouts & etc. available online:  vault.hanover.edu/~wahl
Course description:  This course covers some of the mathematical content needed for elementary school teaching.  (Prospective teachers will take a separate methods course.)  The emphasis of the course is on problem solving, fundamental mathematical concepts, and applying mathematical principles to non-routine problems.  We will explore topics from the following areas of mathematics:  
· inductive and deductive logic

· sets and functions

· systems of numeration

· arithmetic and number systems:  naturals, integers, rationals, reals

· proportions

· probability and statistics
Intended audience:  This is not a remedial course but rather one that challenges the prospective teacher to become an independent mathematics learner.  This course is recommended for those seeking certification in elementary education, but is open to all.  This course does not count toward a math major or minor; it does satisfy the Abstraction and Formal Reasoning LADR.
Course objectives:  

· Develop and deepen student’s own understanding of mathematical concepts.

· Improve student’s problem-solving skills.

· Demonstrate the applicability of mathematics to other disciplines.

· Develop student’s understanding of “what is mathematics” to encompass more than computational algorithms.  “All students, and especially prospective teachers, should learn mathematics as a process of constructing and interpreting patterns, of discovering strategies for solving problems, and of exploring the beauty and applications of mathematics.”  (Quoted from Everybody Counts:  A Report to the Nation on the Future of Mathematics Education, 1989, pp. 64, 66.)
· Try to revise any negative attitudes the students may have toward math.

LADR Objectives:  Mat 212 addresses at least the following two overall LADR objectives:
· Explain the kinds of questions that are asked by various disciplines and describe overlapping and complementary interests in various fields of inquiry.

· Make critical reflective judgments.

This course provides students with many opportunities to tackle a variety of mathematical questions, such as the following:

· If you have n cereal boxes and want to stack them to make a triangular display, how many rows will you make?

· You have eight coins that look alike, but one is heavier than the others.  Using a balance scale, what is the minimum number of weighings that you need to determine the heavier coin?

· Describe a general procedure for changing a number represented in base n to base ten.  Write another procedure for changing a base ten number to base n.

· What does it mean to say that a set is closed under a given binary operation?  Explain why the rational numbers are closed under addition, subtraction, and multiplication, but not division.
· How many anagrams are possible using the letters in the word “banana”?

In addition, students learn to be flexible problem solvers by asking themselves questions such as:

· Is this problem similar to other problems I’ve solved?

· Can I draw a useful visual aid?

· Can I make a table and look for a pattern?

· Can I solve a simpler version of this problem?

· How could I represent this problem algebraically?

· Can I solve this problem by guess and check?

· How do I know my answer is correct?

AFR Objectives:  Mat 212 addresses all of the area specific objectives for Abstraction and Formal Reasoning:

· Objective #1:  Understand the nature of symbolic language, formal reasoning, and the process of solving problems by means of abstract modeling.

· Objective #2:  Identify the essential qualities of these tools that underlie their effectiveness in the solution of real-world problems.

· Objective #3:  Explain the limitations of these formal systems of reasoning.

The overarching purpose of the course is to help the students develop a deep and lasting understanding of the mathematical concepts, procedures, and skills that are essential to being able to teach mathematics to young children.  Math 212 puts a heavy emphasis on process as well as content; problem solving, communication, logical reasoning, making connections, and alternative representations are all used extensively throughout the course.

Texts and Calculator:    Read the assigned text sections before they are covered in class.  I urge you to read each section a second or even a third time as you become more familiar with the material.  Make note of questions you have as you do your reading, and raise these questions during class discussion.  You will need a calculator for some of the activities, so get in the habit of bringing one to class.
Required materials: 

· Mathematics for Elementary School Teachers, Fourth Edition.  Tom Bassarear, 2008, Houghton Mifflin Publishers.  ISBN:  0-618-76836-X
· Mathematics for Elementary School Teachers, Fourth Edition:  Explorations.  Tom Bassarear, 2008, Houghton Mifflin Publishers.  ISBN:  0 618-76837-8

· Calculator
Portfolio Grade:  Class meetings will be a mixture of lecture, discussion, student presentations, and small-group explorations.  Assigned explorations which are not completed during class must be completed outside of class (before the next meeting).  In addition to explorations, you will have assigned homework exercises to complete individually.

Keep all of your explorations work and homework exercises in a folder.  Begin your work for each exploration or exercise section on a new piece of paper, and file your papers in the proper order in your folder.

About every two weeks (on average) I will have you turn in your most recent work.  Consult the tentative schedule for the timing of these portfolio checks.  Before turning in your assignment, put your papers in order, use a paper clip to hold the sheets together, and write your name at the top of the first sheet (upper right corner).  I will assign portfolio grades based on overall quality, completeness, and a spot-check for correctness.
Late Policy:  Turn in your portfolio work at the beginning of class on the due date.  A 10% per calendar day penalty will be levied for turning in a late assignment.  For example, if the assignment was due on a Friday and you turned it in the following Monday, that would be a 30% late penalty. 

Participation Grade:  Some questions in the explorations and homework will be easy, and most everyone will feel confident about their solutions.  Other questions will be more challenging, causing many students to be unsure or even completely baffled.  As the more challenging questions are identified, we will discuss them during class.  Often I will ask a student who has solved a challenging problem to present it at the board.

Your participation grade will be based on your participation during these class discussions, according to the following rubric:

· A participation grade of C denotes that you have been an active participant in class discussions and made a serious effort to master the concepts. 

· A participation grade of B denotes a daily demonstration in class discussions of your knowledge of concepts that you understand and questions about concepts and problems that you do not understand.  B-level students should make occasional presentations of their work at the board.
· A participation grade of A denotes all the above requirements have been met, plus you have made frequent high-quality presentations at the board.
Attendance:  Absences obviously have a negative effect on your ability to participate.  I expect and encourage you to come to class each day, except in case of serious illness or other emergencies.  If you do miss a class, let me know why – PLEASE send me a brief email, or leave a voicemail message at x7326.  While excused absences have some negative effect on your participation grade, unexcused absences have a large negative effect.  But, I can’t excuse you if you don’t communicate with me.
Exams:  We will have two “midterm” exams (20% each), plus a final exam (25%).  Tentative exam dates are February 6 and March 19.  I will provide you with study materials in advance of each exam so you will know what to expect and how to prepare.  Of course, the best preparation is to keep up with your coursework day-to-day, asking for help as soon as it’s needed. 

Course Grade:  Your course grade will be based on your class participation (15%), portfolio checks (20%) and three exams (65%).  The minimum overall percentage for each letter grade is summarized in the following table.

	Class Participation
	  15% 
	
	A
	93
	
	C
	73

	Portfolio Checks
	  20% 
	
	A-
	90
	
	C-
	70

	3 Exams  
	  65%
	
	B+
	87
	
	D+
	67

	                    Total
	100%
	
	B
	83
	
	D
	63

	
	
	
	B-
	80
	
	D-
	60

	
	
	
	C+
	77
	
	F
	0


Office Hours:  MWF 11:00 - 11:50, and by appointment.  Please bring your questions and concerns to me!  I welcome you to stop by any time during my office hours, or to make an appointment for another time which is more convenient for you.  I am also willing to answer brief questions by email (wahl@hanover.edu).
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	Week
	Date
	Section(s)
	Content
	Assignment Due

	1
	1/7/2008
	1.1
	Getting Comfortable with Mathematics
	 

	 
	1/9/2008
	1.2 - 1.3
	Problem-Solving; Patterns
	 

	2
	1/14/2008
	1.4 - 1.5
	Representation; Reasoning and Proof
	 

	 
	1/16/2008
	2.1
	Sets
	 

	3
	1/21/2008
	2.2
	Algebraic Thinking
	Port. Check #1:  chapter 1

	 
	1/23/2008
	2.3
	Numeration
	 

	4
	1/28/2008
	3.1
	Understanding Addition
	 

	 
	1/30/2008
	3.2
	Understanding Subtraction
	Port. Check #2:  chapter 2

	5
	2/4/2008
	 
	Review 
	 

	 
	2/6/2008
	 
	Exam 1, through section 2.3
	 

	6
	2/11/2008
	3.3
	Understanding Multiplication
	 

	 
	2/13/2008
	3.4
	Understanding Division
	 

	7
	2/18/2008
	5.1
	Integers
	 

	 
	2/20/2008
	5.2
	Fractions and Rational Numbers
	Port. Check #3:  chapter 3

	8
	3/3/2008
	5.3
	Understanding Operations with Fractions
	 

	 
	3/5/2008
	5.4
	Decimals, Exponents, Real Numbers
	 

	9
	3/10/2008
	6.1
	Ratio and Proportion
	 

	 
	3/12/2008
	6.2
	Percents
	Port. Check #4:  chapter 5

	10
	3/17/2008
	 
	Review
	 

	 
	3/19/2008
	 
	Exam 2, through section 5.4
	 

	11
	3/24/2008
	7.1
	Collecting and Analyzing Data, part 1
	 

	 
	3/26/2008
	7.1
	Collecting and Analyzing Data, part 2
	Port. Check #5:  chapter 6

	12
	3/31/2008
	7.2
	Beyond the Basics in Statistics
	 

	 
	4/2/2008
	7.3
	Probability, part 1
	 

	13
	4/7/2008
	7.3
	Probability, part 2
	 

	 
	4/9/2008
	 
	Review
	 

	 
	4/11/2008
	 
	Portfolios due at Dr. Wahl's office by 4pm
	Port. Check #6:  chapter 7

	14
	final exam week
	 
	Final Exam
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