
 

 

05:300:442    Problem Solving   Fall 2012 
 
Course details 
Meets:  Tuesday 5:00-7:30  
Instructor: Dr. Keith Weber 
Office hours: Wednesday 2:00-2:50 and Friday, 1:00-3:00, Room 233, GSE 
E-mail: keith.weber@gse.rutgers.edu 
Tel:  (732) 932-7496 x8123 
 
Background 
 In the last twenty-five years, mathematical problem solving has received an 
increased amount of emphasis both among mathematics education researchers and in the 
high school classroom.  In their influential Principles and Standards for School 
Mathematics, the National Council of Teachers of Mathematics (NCTM) that by the time 
students complete high school, they should be able to solve problems that arise in 
mathematics or related disciplines, apply a variety of appropriate strategies to solve 
problems, and monitor and reflect on the process of problem solving. Throughout their 
mathematics curricula, students should also be building new mathematical knowledge 
through problem solving. 
 Research on the teaching of mathematics has revealed an important (and perhaps 
unsurprising) finding: When one teaches students about a concept, the effectiveness of 
the instruction depends upon the knowledge and beliefs of the teachers. If teachers cannot 
solve problems effectively, they will be unable to teach their students to solve problems 
effectively. If they have unproductive beliefs about problem solving, problem solving 
will probably not be introduced or used in an appropriate manner in their classroom. A 
primary purpose of this class is to give you the intellectual background to teach problem 
solving in a productive way in your mathematical classroom. 
 
Goals of the course 
After completing the course, you should: 

• Increase your problem solving ability. You should be better able to solve 
problems after completing this course than before. 

• Learn ABOUT problem solving. You will learn about the nature of problem 
solving and the processes used by mathematicians to solve problems. 

• How to teach VIA problem solving. Solving problems gives students the 
opportunity to build sophisticated mathematical knowledge. We will examine 
why this is the case and show how you can use problem solving as a teaching tool 
in your own classroom. 

• Develop lesson plans that incorporate problem solving. You should be able to 
apply what you’ve learned in this class to your teaching; particularly in your 
design of lesson plans. 

 
Course structure 
The majority of the class sessions will consist of you solving challenging problems. 
These problems will be difficult, and may take you an hour or longer to reach a solution. 
In some cases, a full solution will not be reached. After this problem solving, you will be 



 

 

asked to present some of your solutions on the board. We will then discuss your problem 
solving experiences to talk about bigger issues related to problem solving. Some classes 
will be a little different, and talk about broader issues, such as what makes a good 
problem, how mathematicians solve problems, and how problem solving can be 
incorporated into teaching. 
 
Responsibilities 
Written work of a mathematical problem (40% of your grade): Two times this semester, 
you will be asked to present your solution (or partial solution) to a mathematical problem 
as a paper. This written solution will contain two parts. The first will be the solution 
itself. This should include: a description of the problem (including what a solution would 
be), the solution to the problem, and a justification of why the solution is correct. The 
justification need not be so rigorous as to be a formal proof, but it should be a 
mathematically sound argument that shows why your solution is correct, and it should be 
readable by any mathematically knowledgeable individual.  This is the most important 
part of the assignment. In the second part of this paper, you will be asked to reflect upon 
the processes you used to solve the problem. Questions you should address are: How did 
you initially think about the problem? Did your thinking change? Were there any “wrong 
turns” you made while solving the problem? Why was this problem difficult? How did 
your problem solution relate to the course readings. 
 
Lesson plan (20% of your grade). Near the end of the semester, you will be asked to 
design a lesson plan that incorporates problem solving in a meaningful way to teach a 
mathematical concept. 
 
Journal entries (20% of your grade): Two times this semester, you will be asked to 
submit a journal entry to me. The topics you are asked to discuss will be given to you the 
week before the journal entries are due. 
 
Teaching via problem solving (10% of your grade): After reading and discussing the 
chapter on teaching via problem solving, you will be asked to present an assignment that 
illustrates how a mathematical concept could be introduced or taught through problem 
solving 
 
Class participation and presentations (10% of your grade): This grade is based on your 
attendance, presentation of problem solutions, other presentations, class discussions, 
reaction papers (see below), and so on. 
 
Reaction paper: After every class session, you should send me a short message (a page or 
less) about what you thought about the course, things you’d like to see in the course, 
difficulties that you’ve been having in the course, concerns, etc. 
 
 



 

 

COURSE SCHEDULE 
   Readings Due  Assignment due 
Sept 4 
Sept 11  Polya 
Sept 18  Goldin 
Sept 25      Journal entry #1 
Oct 2   Schroeder & Lester    
Oct 9       Teaching via problem solving 
Oct 16       Problem solution #1 
Oct 23   Schoenfeld chapter 1   
Oct 30       Journal entry #2    
Nov 6   Schoenfeld chapter 3    
Nov 13      Lesson plan draft   
Nov 27  Maher and Martino  Problem solution #2  
Dec 4   Nunokawa       
Dec 11       Lesson plan presentations 
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