Middle Grades Summer Math Institute 2005

	Lesson Plan: Requesting A Reward
Strand: Algebra
Author(s): Dana Gaines
District:  Plainfield


	Essential Understandings

	· Exponential Growth
- This lesson examines exponential growth by examining a pattern of increasing values. The essential understanding is that exponential growth is a pattern in which the values increase by multiplying the previous value by a constant factor greater than 1.

♦    Growth Factor

      - The lesson also examines patterns to determine the constant factor that each value in a 

      pattern is multiplied by to get the next value. This constant factor is the growth factor.

♦    Exponential Form/Equation

      - The lesson also examines how quantities in standard form can be written as a number raised

      to a power (exponential form) and how an exponential relationship can be expressed in an

      equation.


	Essential Questions
	Knowledge & Skills

	· How do you recognize when a variable grows exponentially?
· How do you determine the growth factor in an exponential situation?

· How is exponential growth expressed in an equation?

· What are the differences between an exponential relationship and a linear relationship? 


	· The student produces evidence that shows an understanding of the students’ ability to discover, describe, and generalize exponential patterns. (M3a)

· The student demonstrates mathematical reasoning by generalizing patterns, making conjectures and explaining why they seem true. (M5d)
· The student produces evidence that demonstrates the students’ ability to represent relationships with tables, graphs, and verbal or symbolic rules. (M3b)


	Assessment Evidence

	· S.W.B.A.T. create a table that shows an exponential relationship based on the information and interpretation of the situation in the story.

· S.W.B.A.T. determine the nature of change in their table by examining the pattern. Students will determine that the change determined by multiplying a constant factor to the previous value. 

· S.W.B.A.T. make predictions from data tables by interpreting exponential relationships.
· S.W.B.A.T. demonstrate the relationship in an exponential relationship with formulas/equations.


	Learning Activities

	In this activity, students investigate a situation that displays exponential growth. The activity offers an opportunity for hands-on involvement in which one item is placed on the first square of a chessboard and the number of items placed on each successive square is double the previous number.
· After reading the story of the peasant and the king, the teacher may want to demonstrate or have a student demonstrate the square filling process using a transparency and small counters.

· Encourage students to actually place counters on a chessboard model for at least the first five or six squares.
· Some students may chose to use the graphing calculator to model this situation. Encourage students to explore an equation that models this situation that can be inputted into the graphing calculator to give them values in a table.

· As the numbers in this activity escalate quickly, the teacher may want to review scientific notation, as this is a way to express large numbers.
· Encourage students to record their responses to the questions on the worksheet and record their ideas around the question of, “How can you determine the number of rubas to be placed on a specific square?”. This will lead students to an understanding of exponential growth and the ability to determine exponential patterns and develop exponential formulas/equations.


	Background Notes 

	· Exponential growth is a pattern of increase in which each value is found by multiplying the previous value by a constant factor greater than 1. 
· Exponential form is a quantity that can be expressed a number raised to a power. For example, in exponential form, 32 can be written as 25.
· Growth factor is a constant factor that each value in an exponential growth pattern is multiplied by to get the next value. The growth factor is the base in an exponential growth equation. For example, in the equation y = 2(x-1), the growth factor is 2. In a table of (x, y) values for an exponential growth relationship (with the values for x increasing by 1), the growth factor is the ratio of any y value to the previous y value.


	Materials

	· chessboards or handouts of chessboard like grid (8 x 8)
· counters “pennies” (about 65 per group)

· student handout with story of the Peasant’s Reward

· student handout with tasks (4) to be completed by groups and table
· chart paper and/or grid paper
· graphing calculators


