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	1.
	Title of Course, Course Number and Credits:
Problem Solving in Mathematics - MAEN 5030, 3 credits
 

	2.
	Description of Course:
This course covers the theory of problem solving as it applies to different areas in mathematics, such as: sets, numerations systems, number theory, counting techniques, probability, statistics, network theory, and algebra. In addition, each week, interactive activities using the Internet will be explored to understand how the Internet can be incorporated within the mathematics classroom.
.

	3.
	Course Prerequisites:
The prerequisites for this course are MAEN 5000 and MAEN 5010 or knowledge of algebra.
 

	4.
	Course Objectives:  
	
	to understand the theoretical framework of mathematical problem solving

	
	to develop a repertoire of problem solving methods

	
	to relate problem solving methods to the different areas of mathematics

	
	to incorporate the Internet into the Mathematics curriculum

	
	to be introduced to some recent developments in mathematics to be included in the K-8 curriculum




	5.
	Student Learning Outcomes. 
Students will be able to:
	
	Apply a variety of problem solving methods appropriate to different curriculum areas

	
	Use more than one method to solve any given problem

	
	Understand limitations of methods in different contexts

	
	Apply appropriate mathematical ideas presented to real-world situations

	
	Use different Internet capabilities such as Applets, plug-ins with mathematical applications




	6.
	Topical Outline of the Course Content:
1. Problem Solving Theory 
2. Sets and Venn Diagrams 
3. Numerations Systems 
4. Number Theory 
5. Counting Principles. Permutations, and Combinations 
6. Probability: Conditional Probability, Independent Events, and Mathematical Expectation 
7. Statistics, Measures of Central Tendency and Dispersion and Statistical Graphs 
8. Problem Solving in Geometry, Network and Graph Theory 
9. Problem Solving in Algebra with Functions and Graphs 

	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:
Course is being offered on-line. Each week includes readings, exercises, discussion postings and some interactive internet project

	8.
	Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes)
Students will have
a. Weekly assignments to assess the learning of the mathematics 
b. Weekly postings to discuss problem solving methods 
c. A presentation of a more sophisticated problem with its solution and the methods use to solve it 
d. Weekly Internet activities to explore and report back to the class 

	9.
	Suggested Reading, Texts and Objects of Study:
Bello, I. and J. R. Britton, Topics in Contemporary Mathematics, 7th Edition. New York, NY: Houghton Mifflin Company, 2001.

	10.
	Bibliography of Supportive Texts and Other Materials:
Websites
Each week has a webliography with resources on the particular topic of that week. The web sites listed below are more general web sites on areas in problem solving.
	
	21st Century Problem Solving - one of the leading web sites on what is called problem solving literacy
http://www2.hawaii.edu/suremath/home.html 


	
	Dale Seymour Publications on Problem Solving - Book publishers have many resources for teachers. For example, the Pearson Learning now handles the Dale Seymour publications which is well-known for their variety of math activity books
http://www.pearsonlearning.com/plearn/html/cat_7.cfm?prog_id=437 


	
	Challenging Math Problems
http://donut.math.toronto.edu/~naoki/mathprob.html 


	
	EAI Material for Learning Math and Science - a commercial site of a company located in NJ with attribute materials, patterns and number sense, counting and sorting, probability, and problem solving activities and manipulatives.


	
	Jackie Cooke's Problem Solving Web sites - an excellent resource page with lots of good links to problem solving activities! Jackie has been teaching in elementary classrooms around the Portland, Oregon area since 1981 and serves as the N.C.T.M. Representative for the Oregon Council Teachers of Mathematics (O.C.T.M.).
http://westgresham.gresham.k12.or.us/jcooke/prob.html 


	
	Math Competitions on the Web
http://donut.math.toronto.edu/~naoki/comp.html 


	
	Math Forum's Problem Solving Resources
http://forum.swarthmore.edu/library/topics/problem_solving/ 


	
	NCTM's Principles and Standards for School Mathematics - with examples, lesson plans and resources linked to the standards.
http://standards.nctm.org/ 


	
	NCTM's Electronic Examples - Internet activities matched with the standards at all grade levels
http://standards.nctm.org/document/eexamples/index.htm 


	
	The Northwest Regional Educational Laboratory - their list of web resources to problem solving
http://www.nwrel.org/msec/mpm/resources.html 


with also a listserv on problem solving in mathematics you can join
http://mail.nwrel.org/scripts/lyris.pl?enter=prob-solve-teaching&text_mode=0 

as well as a special project called the Problem-Solving Model which trains teachers in problem solving. However, their lesson plans are only available to teachers who have taken their workshop!
http://www.nwrel.org/msec/mpm/index.html 
	
	Problem Solving In Mathematics - a group of problems suitable for grades 6 - 12 using the methods: Guess and Check, Look for a Pattern, Make A Systematic List, Make A Drawing Or Model, and Simplify the Problem
http://jersey.uoregon.edu/~chuckp/ 


	
	Project Interactivate - many interactive Mathematics lesson plans on the Internet
http://www.shodor.org/interactivate/ 


	
	Resource Page on Mathematical puzzles - develop be Juha Puranen, Department of Statistics, University of Helsinki
http://noppa5.pc.helsinki.fi/p2.html 


	
	Role of calculators in the classroom - a collection of papers on use of calculators
http://ued.uniandes.edu.co/servidor/em/recinf/tg18/Base/WWWfiles-1.html
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