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University of South Dakota 
 

ELED 330: K-8 Math Methods 
ELED 432: Teaching Remedial Math (K-8) 

 
 
Concepts addressed: 
Critical thinking: processes of mathematical inquiry; problem analysis/solving; deductive reasoning; 
and inductive reasoning  
 
The textbooks adopted for these course are:  
 
Carpenter, T.P., Fennema, E., Franke, M.L., Levi, L., & Empson, S.B. (1999). Children's 
mathematics: Cognitively guided instruction. Portsmouth, NH: Heinemann.  
 
Cathcart, W.G., Pothier, Y.M., Vance, J.H., & Belzuk, N.S. (2005). Learning mathematics in 
elementary and middle schools. Upper Saddle River, NJ: Merrill Prentice Hall.  
 
National Council of Teachers of Mathematics. (2000). Principles and standards for school 
mathematics. Reston, VA: The National Council of Teachers of Mathematics, Inc.  
 
Tucker, B, F., Singleton, A. H., & Weaver, T. L (2006). Teaching mathematics to all children:  
Designing and adapting instruction to meet the needs of diverse learners. Upper Saddle River, New 
Jersey: Merrill Prentice Hall.  
 
Other references:  
 
Baroody, A. (1993). Problem solving, reasoning, and communicating: Helping children think 
mathematically. New York: Macmillian.  
 
Charles, R., Lester, F., & O'Daffer, P. (1987). How to evaluate progress in problem solving. Reston, 
VA: National Council of Teachers of Mathematics.  
 
Mason, J., Burton, L., & Stacey, K. (1985). Thinking mathematically (Revised ed.). Menlo Park, CA:  
Addison-Wesley Publishing Company.  
 
 
Processes of mathematical inquiry  
 
What are the mathematical processes that one is involved in when inquiring into mathematics and/or 
solving a non-routine mathematical problem?  
 
The following is adapted from Mason et al.  
 
Specializing -  Choosing examples, first randomly to get a feel for the problem, and then  

systematically to prepare the ground for generalizing  
Conjecturing -  Cyclic process, creating and testing hypotheses  
Generalizing -  Detecting a pattern of what seems to likely to be true, why it is likely to be true, 

where it is likely to be true, in a more general setting  
Justifying -  Seeking why, convincing a classmate, checking by use of an alternate approach  



 
Be able to identify where in solving a non-routine mathematics problem you find yourself 
Specializing? Conjecturing? Generalizing? Justifying?  
 
Here is an example problem to help you think about the processes of mathematical inquiry: If there 
are 30 people in a room and everyone shakes everyone's hand just once. How many handshakes 
occurred in the room? What if there were a different number of people in the room?  
 
Thinking rubric summarized from Mason et al.  

 
Why do you think it is important to know these processes as an elementary teacher?  
 
What is a mathematical problem? (see Charles and Lester, 1982)  
 
 
A task for which (a) the person confronting it wants or needs to find a solution; (b) the person has no 
readily available procedure for finding the solution; (c) the person must make an attempt to find a 
solution.  
 
What are the types of mathematics problems that elementary school mathematics students see?  

• Process 
• Application 
• Translation 
• Puzzle 
 

What are George Polya's four steps in the problem solving process? (see Polya, 1957)  
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(1) Understand the problem  
a. identify the goal  
b. differentiate between required info and extraneous  
c. detect missing info  
d. check the assumptions regarding the given conditions  

(2) Devise a plan to solve the problem  
a. share solution strategies  
b. evaluate the appropriateness and efficiency of the solution strategy  
c. try multiple strategies  
d. make an estimate about the quantity, measure, or magnitude of the solution  

(3) Implement a solution plan  
a. record all trials - do not erase mistakes or partial solutions  
b. conduct many experiments to find the cure  

(4) Reflect on the problem  
a. reflect on the solution process  
b. think of other solution strategies  
c. look for ways to extend the problem 
d. investigate changing parameters, setting, conditions of the problem  
 

Know several problem-solving strategies:  
• Dramatize or model the situation and solution process  
• Construct a table or chart  
• Find a pattern  
• Solve a simpler problem  
• Guess and check  
• Working backwards  
• Consider all possibilities  
• Logical reasoning  
• Change your point of view  
• Write an open sentence  
 

What does the research say about teaching these strategies?  
 
What is inductive reasoning? Provide an example.  
 
Inductive reasoning is the process of observing data, recognizing patterns, and making 
generalizations about those patterns. Use inductive reasoning to find the next term in a number or 
picture pattern.  
 
What is deductive reasoning? Provide an example.  
 
Deductive reasoning is the process of showing that certain statements follow logically from agreed-
upon assumptions and proven facts. Prove that your conclusions are valid; for this the quality of your 
argument is important - a chain is only as strong as its weakest link. For each step in solving an 
equation for a single variable, give the property or axiom that you applied.  


