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	MATH 4010

MATHEMATICAL PROBLEM SOLVING:  ADVANCED CONCEPTS  

FALL SEMESTER 2009


	Instructor:

Phone:

Dept. Phone:

E-mail Address:

Homepage:

Office:

Office Hours:
	Dr. Linda Nash
678-466-4435
678-466-4403

LindaNash@clayton.edu
http://cims.clayton.edu/lnash/
UC-430
9:30 – 10:00 a.m. MWF

3:00 – 4:00 p.m. MW
Other times by appointment
	       [image: image2.wmf]


NATURE OF THE COURSE: 
This course promotes an active approach to mathematical problem solving.  Students will experience an array of mathematical problems, which require specific problem-solving strategies, communication skills, and integration of content across courses.  These experiences will allow students to extend their knowledge about themselves as problem solvers and improve their ability to solve problems.
COURSE DESCRIPTION:

Math 4010 is a study of extended and refined methods of mathematical problem solving.  These methods will allow the use of problem-solving approaches to investigate and understand mathematical content, to apply integrated mathematical problem-solving strategies to solve problems from within and without mathematics, and to apply the processes of mathematical modeling to real-world problem situations.  Problems to be solved will arise from a variety of areas including the course content of Math 3010 – Number Concepts & Relationships and Math 3020 – Concepts of Algebra.  Math 4010 is required for all middle level teacher education students with a major or minor concentration in mathematics.  Prerequisites:  Math 3020, or the consent of the mathematics coordinator.
COURSE OUTCOMES:
The student who completes Math 4010
1.
Has a workable foundation in the processes and pedagogy of mathematical problem solving.

2.
Will have encountered an array of mathematical problems presented in a variety of formats.

3.
Will have extended personal knowledge about himself or herself as a problem solver.

4.
Will have improved his/her ability to solve problems.

COURSE MATERIALS:

Textbooks:
Problem Solving Strategies:  Crossing the River with Dogs, and Other

Mathematical Adventures, 2nd edition, Key Curriculum Press, 2001
Computer:
You are expected to have ready access to a notebook computer that meets CSU hardware and software requirements.  See http://itpchoice.clayton.edu for full details of the CSU technology policy.  In-class computer use is anticipated 2-3 times during the semester. 
Notebook:
You will need a loose-leaf notebook or folder to serve as a portfolio for

materials that you will accumulate throughout the semester.
Other:
You may be asked to purchase other inexpensive materials with which to construct models for problem solving.
COURSE OUTLINE/SCHEDULE:

The class will meet three times each week, for approximately fifty minutes each class period, for three semester credit hours.  Below is a tentative schedule.  Assignments should be completed before class.

	Date
	Topic
	Assignment

	
	
	

	August 17
	Introduction to Problem Solving
	Journal articles & internet search

	
	
	

	August 24
	Using Diagrams
	p.24-27, #1,2,4,6,7

	
	Making Systematic Lists
	p.44-46, #1,3,5,6

	August 31
	Eliminating Possibilities
	p.68-71, #3,4,5,7,10

	
	Graded Problem Set (9/4/09)
	

	September 7
	Labor Day Holiday
	No classes 

	
	Matrix Logic
	p.112-113, #1,2,3; p.116-118, #1,2,3

	September 14
	Looking for Patterns
	p.149-155, #1,4,5,12; p.156 #3

	
	Graded Problem Set (9/16/09)
	

	September 21
	Guess and Check
	p.185,#2,4,5; p.189-191, #2,4,5

	
	Sub-problems
	p.209-210, #4,5,11; p.213, #5

	September 28
	Unit Analysis
	p.257-260, #2,8,12

	
	Graded Problem Set (10/2/09)
	Mid-term portfolio due (10/2/08)

	October 5
	Solving an Easier Problem
	p.296-297, #3,5,6; p.298-299 #1,4

	
	
	

	October 9
	Last day to withdraw without Academic Accountability  
	(see catalog for withdrawal policy)

	October 12
	Physical Representations
	p.305,#6;  p.319-321,#8,15;  p.323,#19

	
	Working Backwards
	p.346-348, #1,6;  p.352, #4,5

	October 14-16
	Georgia Mathematics Conference

@ Rock Eagle
	Written summary & documentation of attending 3 conference sessions may be substituted for one problem in a G.P.S.  Check w/ instructor for details.

	October 19
	Venn Diagrams
	p.379, #6,8;  p.382, #3

	
	Generalizations
	p.409-411,#3,5,10; p.411-413,#2,4

	October 26
	Finite Differences
	p.448-449#1(choose 4 parts),2,3,5

	
	Graded Problem Set (10/28/09)
	

	November 2
	Organizing Information
	p.467, #5,6;  p.468-469,#2,4

	
	
	

	November 9
	Changing Focus
	p.488-490, #2,3,9; p.491-492, #1,3

	
	
	

	November 16
	Spatial Organization
	p. 529-530, #1,2,4,6;p537, #2,4

	
	
	

	November 25-29
	Thanksgiving Holidays
	

	
	
	

	November 30
	Graded Problem Set  (11/30/09)
	

	
	Reflections & Conclusions
	Final Portfolio due (12/2/08)

	
	
	

	
	
	

	December 
	FINAL EXAM, TBA
	

	
	
	


COURSE REQUIREMENTS:

You will spend a significant amount of time working individually and in small groups on a variety of mathematical problems.  It will be necessary to record your methods and solutions to these problems. You will present problems and solutions to the class and you will justify your conclusions.  You will be expected to communicate your ideas effectively and exhibit evidence of critical as well as creative thinking.  Occasionally, these problem presentations may be videotaped.  You will read and discuss current research and journal articles appropriate to problem solving. 

COURSE GRADING/ASSESSMENT:

In accordance with the recommendations of the National Council of Teachers of Mathematics, your grades in this course will be determined by a variety of formats.  You will present problems to the class and facilitate the solution process and class discussion.  These problem presentations should incorporate the NCTM Standards and Georgia’s Performance Standards (GPS) requirements (for a list of the GPS requirements, see http://www.georgiastandards.org).  You will read and discuss designated research and journal articles appropriate to problem solving.  You will keep a collection of problem solutions and strategies.

	Assessment Task
	Outcomes
	Points

	Graded Problem Sets
	1
	120

	Problem Presentation(s)
	3,4
	  30

	Problem Portfolio
	1,2,4
	  50

	
	               TOTAL
	200


GRADES WILL BE ASSIGNED AS FOLLOWS:

	Points
	Grade

	180-200
	A

	160-179
	B

	140-159
	C

	120-139
	D

	Below 120
	F


CLASS POLICIES:

Attendance:
Prompt, consistent attendance is essential for success in this course.  


We will be doing activities in class, which cannot be duplicated in 



isolation.  Any student who misses a class is responsible for any material 


covered in class and any assignments.  Tardies and absences will 


negatively impact your grade in this course (-1 pt for each tardy/absence). 

Other:

You will be expected to abide by all rules and policies of the College as 


outlined in the student handbook and other program guidelines.

Individuals with disabilities who need to request accommodations should contact: 

Disability Resource Center
678-466-5445
disabilityservices@clayton.edu 

The content of this course syllabus correlates to education standards established by national and state education governing agencies, accrediting agencies and learned society/ professional education associations.  Please refer to the course correlation matrices located at the following web site:
http://a-s.clayton.edu/teachered/Standards%20and%20Outcomes.htm
Mathematical Problem Solving

Portfolio

The Problem Portfolio will be a collection of problems with solutions that should serve you both during this course and in your academic career.  My evaluation of your problem portfolio will constitute 25% of your grade in Math 4010.  The guidelines for compiling the portfolio will be explained fully on the first day of class.  Carefully note the following criteria:

· Problems for the portfolio will come from homework assignments and from in-class presentations.

· Access to an answer key or solutions manual is strictly prohibited.  Students are encouraged to verify solutions by discussing problems with each other.  Unfortunately, there will be limited class time for such discussions.  

· The portfolio should contain a legible copy of each problem.  The problem should be word-processed in a font and style that can be easily duplicated.  The solution may be handwritten.

· The Table of Contents should list each problem by name under the appropriate category, indicate those problems solved in multiple ways with cross-referencing, and indicate the number of problems in each category.

· At the end of the Table of Contents, include statements indicating the total number of problems to date (not multiples), the number of problems solved in more than one way, and the number of problems “in progress.”

· The portfolio must include proportional numbers of problems from each half of the course.

· The grade form used at mid-term must be retained at the front of the portfolio to be used in the final grade.

Portfolio Divisions:

1. Syllabus, course information, journal articles, tests, etc.

2. Patterns

3. Using Diagrams

Physical Representations

Venn Diagrams

Spatial Relationships

4. Systematic Lists

Eliminate Possibilities

Matrix Logic

Organize Information

      5.
Sub-problems

      
Easier Problems

      Unit Analysis


Change Focus

      6.         Algebra

     Generalizations

7. Guess and Check

8. Working Backwards

9.
Unsolved Problems (or “In Progress”)

Problem Solving Portfolio

Grading Rubric

Name _______________________

Math 4010 – Problem Solving Portfolio

	Criteria – 5 points each
	Mid-term
	Final

	1. Includes minimum # of problems with solutions.

            (40 @ mid-term, 100 @ final)
	
	

	2. Includes a variety of problem types.

       Problems are representative of coursework.
	
	

	3. Portfolio is prepared to serve as a future reference:

neat & well organized, solutions are easy to follow.
	
	

	4. Solutions are correct – checked at random.*

             (5 @ mid-term, 10 @ final)
	
	

	5. At least 25% of problems have multiple solution 

strategies and these are cross-referenced.
	                                                 
	

	                                            Total
	
	


· Correct solutions are worth 1 point each – 5 points at mid-term, 10 points at final.

Name____________________                 Math 4010 - Graded Problem Set 

	(20% each category)

	 #

	Demonstrates an understanding of the problem  


	

	Selects and implements an appropriate strategy 


	

	Arrives at a reasonable solution  


	

	Looks back, justifying solution     


	

	Identifies the solution process     


	


Problem Presentation Assessment
20 points

Name:  

(4 points each)

_____1.
Preparation:
  Checked with instructor in advance re: problem selection.





  Two copies of the problem ready to distribute to students.





  Written problem is well written and free of errors.





  References are included.





  Problem presentation indicates sufficient preparation.





  Appropriate extension prepared, even if not used.

______  2.
Presentation:
  Presented so that the audience is intrigued/engaged.





  Adequate time allowed for understanding the problem.





  Presented as a "problem," rather than an exercise.

  Professional –   speech  
-   demeanor

-   attire  
______  3.
Mathematical Content:






  Contains appropriate level of difficulty






  Uses correct mathematical language and notation





  Distinguishes among appropriate solution strategies

______  4.
Time Management:





 Allows adequate time for understanding the problem.





Provides time for, and acknowledges, student responses.





Lesson lasts at least 20 minutes, no more than 50 minutes.





Provides closure to the lesson.

______  5.
Looking back - reflection:
Completed within 1 week of presentation.



Oral or written responses to:
How did it go?







Did the class react as you expected?







Which part was the most effective?







Which part was the least effective?







What changes would you make?

______
Total Points 
