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	Resources:

TI 83+ graphing calculators for every student.

JMAP Properties of Integers Worksheet
Beans, M&Ms, Rice, or other small items for making patterns.

	Homework:

Students should complete the JMAP Properties of Integers Worksheet.
	Evaluation:

JMAP Regents Book by Topic

Algebra/Numbers, Operations and Properties/ Properties of Integers


Classroom Dialogue

Exploration:  Using beans, rice, M&Ms, or other small objects, explore how different numbers can be organized in patterns.  See the following table for examples:
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Observations might include the following:

· Even numbers can always be represented in two columns of equal length (pairs).

· Odd numbers always have one extra when arranged in two columns

· If you add two odd numbers, the extras form a pair.  

· If you add an odd number and an even number, there will always be an extra.

If you make a rule that all patterns must have no extras, observations might include:

· Prime numbers can only be arranged in a single row of beans.

· Composite numbers can be arranged in multiple rows and columns.

· The numbers of rows and columns are factors of the composite number.

· The commutative property of multiplication can be explored by rotating each pattern ninety degrees, so that the rows become columns and the columns become rows. 

· Some numbers can be formed into perfect squares. 
Note:  This activity can be used as an introduction to factoring.  

Operations with Odd and Even Number Integers

	Addition and Subtraction
	Multiplication

	even ± even = even

even ± odd = odd

odd ± odd = even
	even × even = even

even × odd = even

odd × odd = odd


Enrichment:  Some numbers can be formed into triangles (egs.  1, 3, 6, 10, 15, 21…)  Is there a formula for determining which numbers can be formed into triangles?  (Answer:  Yes, 
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Triangle Numbers = 
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).  Is there a pattern of triangle numbers in Pascal’s Triangle? 

Pascal’s Triangle

1

1   1

1   2    1
1   3    3   1

1   4     6    4    1

1   5   10   10   5    1

1   6   15   20   15   6   1

1   7   21   35   35   21   7   1

1   8   28   56   70   56   28   8   1

Previous Math B Regents Exam Question with Sample Solution

	Tom scored 23 points in a basketball game.  He attempted 15 field goals and 6 free throws.  If each successful field goal is 2 points and each successful free throw is 1 point, is it possible he successfully made all 6 of his free throws? Justify your answer.


SAMPLE SOLUTION:  
	No.  Tom could not have made all 6 free throws.  
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   - 6 points from free throws 

 =17 points from field goals.  


You cannot score an odd number of points from field goals, since any number of field goals times two points is an even number.  Therefore, Tom must have scored an odd number of free throws.  (Connection to Exploration -- The number of points from field goals will always be an even number, because each free throw is equal to a pair of points.  The number 17 cannot be made with pairs.) 


Student Activity: Students should complete the JMAP Properties of Integers Worksheet.  It is best to do the worksheet while the students still have the manipulatives.  Strive for connections between the problems & manipulatives.
NYS Core Performance Standards:

Key Idea 1:  MATHEMATICAL REASONING

Students use mathematical reasoning to analyze mathematical situations, make conjectures, gather evidence, and construct an argument.

Performance Indicators:

1a.
Construct valid arguments.

1b.
Follow and judge the validity of arguments.

Key Idea 2:  NUMBER AND NUMERATION

Students use number sense and numeration to develop an understanding of the multiple use of numbers in the real world, the use of numbers to communicate mathematically, and the use of numbers in the development of mathematical ideas.

Performance Indicators:

2c.
Apply the properties of real numbers to various subsets of numbers.

Key Idea 3:  OPERATIONS

Students use mathematical operations and relationships among them to understand mathematics.

Performance Indicators:

3c.
Recognize and identify symmetry and transformations on figures.

3d.
Use field properties to justify mathematical procedures.

Key Idea 4:  MODELING/MULTIPLE REPRESENTATION

Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Performance Indicators:

4a.
Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

7a.
Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

7c.
Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

7d.
Model real-world situations with the appropriate functions.

7e.
Apply axiomatic structure to algebra
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