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GRED 505 (Topics in mathematics for elementary teachers)

Assignment 2: Arrangements
Brain Teaser (adapted from the Principles and Standards for School Mathematics by the National Council of Teachers of Mathematics 2000, p. 52, problem-solving standard for grades pre-K – 2). 

I have pennies, dimes, and nickels in my pocket. If I take three coins out of my pocket, how much money could I have taken?

Note: different problem-solving techniques of resolving the Brain Teaser will be developed through this assignment. 

[image: image1..pict]Alternative task (see classroom idea 4A of New York State Math Core Curriculum). Have students work in pairs. Give each pair three linking cubes in three different colors. Explain that one child will tell the other how to make a three-cube rod by naming the color that should be used at the top, middle, and the bottom of the rod. Children should hold up their rods to identify positional terms. (Figure 1 shows all possible towers constructed out of three colors.) 

Figure 1. There are six towers in all constructed out of three linking cubes.

Answer the following two questions and explain your reasoning (supporting your answers with pictures when appropriate):

· Assuming that there are at least three cubes in each color, how many different three-cube rods can be constructed?

· How many different three-cube rods with exactly two blue cubes can be constructed out of three colors? 


Formulate your own problem (question) about the rods and solve (answer) it by using both informal (e.g., manipulatives, drawings) and formal (e.g., three diagrams, factorials) problem-solving strategies. Make sure your problem (question) is pedagogically coherent for the elementary school level.


Ideas developed through the construction of rods can be applied to a different context. More specifically, answer the following questions and explain your reasoning using (combinatorial) problem-solving techniques demonstrated in class. 

· In how many ways can one permute letters in the following words: CAT; INN, ABBA, CALL, COMMITTEE?
· In how many ways can one choose three books out of five different books available?
· In how many ways can one choose two drinks out of three types: Pepsi, Cola, and Sprite?
· Finally: In how many ways can one pull three coins out of pocket filled with pennies, dimes, and nickels?
Reflections on Assignment 2. Note: Your answer to each of the following questions must be at least a five-sentence long.

Describe your previous experience with multiple ways of solving a problem. 



Why should young children learn different ways of solving a problem?


How does the use of manipulatives mediate understanding of formal mathematics 
(including the development of formulas)?


Why is tree diagram not effective in finding combinations of a large number of 
objects? 

