[bookmark: _heading=h.gjdgxs]Grandpa’s Statements : Teacher Guide
In this activity, students are given information from three old bank statements  that they found at their grandpa’s house. The task is to use these statements to figure out how much money is currently in the account and the year in which the account was opened.  
Guiding Principles
1. Active Learning: Students will work together to find a solution to a problem that requires them to seek out or select the information required, perform calculations, and evaluate their actions in the context of the problem.
2. Meaningful Applications: Students will work on an interesting application with perhaps multiple solution paths, where they will identify a mathematical function that models the situation.
3. Academic Success Skills: Students use intuition and perseverance to recognize that they can find solutions to real-life problems.
Prerequisites
Knowledge of percentages. Students will need to be able to find the percentage increase given two values on a bank statement
Materials
Students will need calculators and a blank sheet of paper.
Objectives
1. Students will identify the balance and understand that the units are dollars.
2. Students will recognize that the balance is growing exponentially (and not at a constant rate), and be able to describe the percentage increase. 
3. Students will compute the interest rate and work with it as both a percent and decimal.
4. Students can identify the time quantity and use appropriate units based on the chosen model.
5. Students will write a function that gives the balance in the account at any time t (where t is in months or years, depending on their choice).
6. Students will be able to convert between past, present, and future values in percentage growth situations. 


[bookmark: _heading=h.ofur2xx56mt5]Teacher’s Guide (~45 minutes)
1. (Slide 1) Cover slide. Place students into groups of 3-4. Each student should have a blank sheet of paper and a calculator. 
[image: ]
2. (Slide 2) Sets the context of the problem.
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3. (Slide 3) The first bank statement. Students should write down the information they think is relevant from this bank statement. 
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4. (Slide 4) The second bank statement. Students should write down the information they think is relevant from this bank statement. Ask the students: What do you notice when comparing the first and second bank statement? Did anything surprise you? Was anything about the statement what you expected? 
	
We want the students to notice at this point that the amount of money is growing over time, and that the interest earned is not a flat rate each month. 
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5. (Slide 5) The third bank statement. Students should write down the information they think is relevant from this bank statement. Ask the students: What do you notice when comparing the three bank statements? Did anything surprise you? Was anything about the statement what you expected? 

What do you notice about the interest rate? Can you figure out how the interest rate is calculated?  Students should be able to calculate that the interest rate is 0.0033, or 0.33% each month. They may also choose to use 4% per year. They may discuss whether to take the interest earned divided by the starting balance or the interest earned divided by the ending balance. 
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6. (Slide 6) At this point, students should be asking for more information about the account. Let students come up with lots of different questions in their groups, then facilitate a class discussion of the questions they want to ask grandpa. One thing they would need to know is whether grandpa kept adding to the account over the years or whether he made any withdrawals. Another thing they might want to know is what year the account was opened, or the initial amount in the account. 
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7. (Slide 7) We give them more information about the account at this point. This is enough information for them to solve the problem of how much money is currently in the account. 
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8. (Slide 8 OPTIONAL) Have the students work in their groups to plot information from the statements. They need to decide whether they want to use the starting balance or ending balance. Just decide as a class which one you want to use. 
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9. (Slide 9) To solve this, students will need to construct a mathematical model in their groups. Teacher should circulate the room and give groups of students advice as needed. They should be able to see that the growth rate is 0.0033 per month (or 4% per year). They can use any of the statement balances as a starting point. They will need to decide if they want to let t be measured in months or years. They will need to figure out how many months (or years) there are between the statement they choose to start with and the current month. They will struggle with how to add the interest. Lead them to thinking about multiplying by 1.0033 to get from the starting balance to the remaining balance each month. Their model should be:
 (balance from one of the statements)(1.0033)^(number of months from that statement to current time)

Or 

(balance from one of the statements)(1.04)^(number of years from that statement to current time)

After groups have had time to construct a model, have the groups share out the different models that they made. 
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10. (Slide 10) Now they are asking the time in which the account had $250. They will need to use their model to solve for t (in months or years). They should get a negative value for t, because they are going back in time. They will need to translate the negative time to a month or year on the calendar. The solution is that the bank account was opened in January 1960.
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Additional Example Problems 
Any problems from your textbook that involve percentage increase or decrease would be good to follow this one. Some examples include:
1. A couple has a new baby. They want to have $20,000 for the child’s college education when she turns 18. How much should the deposit today into an account that pays 3% interest compounded monthly in order to reach their goal?
2. The population of the United States grows at a rate of 0.75% per year. If the population in 2020 is approximately 325 million, what will the population be in 2050?
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What information would you need to know to figure out how much is in the
account today?
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Your grandpa said he remembers opening that account when he earned his first
$250, but he can't remember what year that was.

He hasn't added to the account or made any withdrawals since it was opened.

The bank account is still open.
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How much money is
in the account today?
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While helping your Grandfather to organize his papers, you find three bank
statements.

These are the only three that you can find among the piles of paper.
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