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             Technology-Enhanced Lesson Plan
Lesson Title:  How does your money grow?

Created by: Kristen Asiala and John Folsom

Lesson Abstract: Students will calculate compound interest on pencil and paper, using a spreadsheet application and using an exponential function.

Subject Area:  Math 

Grade Level:  9

Unit Title:  Compounding Interest

Michigan Educational Technology Standards Connection: TEMA09PS01

Michigan Grade Level Content Expectations Connection:  

A3.1.1  Identify the family of function best suited for modeling a given real-world situation (e.g., quadratic functions for motion of an object under the force of gravity; exponential functions for compound interest; trigonometric functions for periodic phenomena. In the example above, recognize that the appropriate general function is exponential (P = P0at) 

 A3.1.2 Adapt the general symbolic form of a function to one that fits the specifications of a given situation by using the information to replace arbitrary constants with numbers. In the example above, substitute the given values P0 = 300 and a = 1.02 to obtain P = 300(1.02)t. 

Michigan Curriculum Framework Connection:

Estimated time required to complete lesson or unit: 

· Daily Time Allocation: 60 minutes
· Number of Days: 3 days
Instructional resources:  Microsoft Office, graphing calculator (with TI presenter - optional) 
Prior required technology skills:  Basic knowledge of Microsoft Excel and Word previous experience using a graphing calculator 

Sequence of Activities:

Day 1

1. Explain to students the difference between simple interest and compound interest using the formula I=P x R x T where I = interest, P = Principal, R= the interest rate and T= time (expressed as number of months: 12/12 for 1 year, 6/12 for 6 months and so on.) 

2. Show students how to fill in the table below by calculating the interest for the year, adding it to the principal for that year and using that amount as the year end balance and the next year’s principal.

	Interest period



	Principal
	Interest rate

(annual)
	Time(Expressed as a number of months over 12)
	Interest


	Year end balance(principal + interest)

	1
	$100          X  
	.04            =
           
	12/12
	$4
	$104

	2

	$104          X
	.04            =
	
	????
	????

	3
	?????
	.04
	
	
	


3. Give students several chances to practice with different sets of data.

4. Explain the concept of semi-annual, quarterly and monthly compounding.

5. Have students recalculate some of the previous practice problems with a different number of interest periods. (compounding quarterly for 5 years makes 20 interest periods and the time for each is 3/12)

Day 2

1. Demonstrate how to create a spreadsheet to calculate compound interest using the above table as a template. Use formulas wherever possible.

2. Have students create their own spreadsheets and plug in several values for the principal, the interest rate, the time and the number of interest periods.

Day 3

1. Start the day with a quick review of the interest formula and the process of compounding interest.

2. Present the exponential function:

Y = a * bx



And explain the variables 

Where:

1) Y is the value of the deposit/investment at the end of the compounding/ interest periods.

2) a is the initial deposit/investment amount in dollars.

3) b is (1 + (APR expressed as a decimal divided by number of compounding periods in one year))

4) And x is the total number of compounding/interest periods

For example:  the formula for a deposit of $100 dollars at 4% interest for 10 years compounded annually would look like this:


Y = 100 * (1 + (.04/1)10


Y = 100* (1 + .04)10

Y = 100* (1.04)10


Y = 100* 1.480244285


Y = 148.0244285


Or $148.02

Compounding quarterly would change the numbers like this


Y = 100* (1 + (.04/4)40

Y = 100* (1 + .01) 40

Y = 100* (1.01) 40

Y = 100* (1.488863734)


Y = 148.8863734


Or $148.89

3. Demonstrate (through use of the TI Presenter) the correct way to enter this equation into the graphing calculator.

4. Have students recalculate some of the problems from the previous two days using the graphing calculator

Assessments:

· Pre-Assessment:

1. What is the formula for computing simple interest?

2. What is compound interest?

3. What is APR?

4. What is effective APR?

5. Give an example of where exponential functions are used in daily life.

· Scoring Criteria:

1. I = P x R x T

2. Interest earning interest

3. Annual Percentage Rate

4. The actual percentage rate earned when interest is compounded more often than once per year.

5. Growth and decay, compound interest, carbon dating, half life of elements

· Post-Assessment:

1. Have the students prepare a blank spreadsheet in Excel complete with formulas for calculating compound interest.

2. Quiz students on usage of the exponential function by giving them three different data sets and ask them to assess which set results in the most interest earned.  They should use the TI-84 graphing calculator to calculate and Microsoft Word to report the results.

· Scoring Criteria:

1. Check by having students enter data into their spreadsheet(one at a time with teacher present) and compare to known results.

2. Teacher determines data sets and then the answer key and rubric.

Technology (hardware/software):  Computers with Microsoft Office (or other spreadsheet and word processing applications), TI-84 Graphing calculators with TI Presenter.

Key Vocabulary:  Exponential equations, compound interest

Application Beyond School:  

Teacher Reflection and Notes:
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