1

Interjecting Financial Literacy About Credit Cards into the Mathematics Curriculum

David Utter
State University of New York (SUNY) Brockport

A thesis submitted to the Department of Education and Human Development of the State
University of New York (SUNY) College at Brockport in partial fulfillment of the requirements
of the degree of Master of Science in Education
May, 2021

2
Abstract
This curriculum project is designed to interject a focus on financial literacy into an Algebra II
class. It will focus specifically on the financial literacy of credit cards. The curriculum involves
three lessons about the basics of credit cards and concludes with a project-based learning
activity. This curriculum provides specific lessons that can be used to to encorporate financial
literacy, as well as real-world scenarios, into algebra I or above mathematics courses.
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Introduction
If one looks through the United States (U.S.) Common Core State Standards (CCSS), you
will not find any financial literacy standards. You will find examples of financial literacy
sprinkled throughout the CCSS, but they are only used as vehicles to understand the math
content. You will find financial literacy standards in courses such as Family and Cosumer
Sciences (FCS). The only problem is that FCS is not a mandated course for graduation.
Mathematics and financial literacy go hand-in-hand, so it seems to reason that there should be
financial literacy standards embedded in the mathematics standards. Additionally, in a study
conducted by Lusardi and Tufano (2015), a correlation was found between lack of financial
literacy and risky money behaviors. Such behaviors included, but was not limited to, incurring
high fees and having significant debt.
If there are no financial literacy standards in the mathematics curriculum, how can we
interject some financial literacy concepts into the curriculum so that students can be more
prepared for the real world and make sound financial decisions? This curriculum project starts to
answer that question. This curriculum focusses on how credit cards work and are calculated as
well as a project-based learning exercise at the end where the students get a glimpse into what
life will be like with a credit card. The purpose of this curriculum is to focus more on the
financial aspect of credit cards while also putting to use the mathematics concepts needed for the
calculations. Leaning more heavily on the financial literacy and real-world applications, but still
encorportating the mathematics is a great way to introduce financial literacy into the
mathematics curriculum while at the same time setting students up for success when they get
older.
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Literature Review
According to the 2019 Harris Poll for consumer financial literacy, 60% of Americans
have credit card debt. Credit card balances and the amount of money Americans paid towards
their credit cards are historically high. According to the FDIC, Americans paid $113 Billion on
credit cards in 2018. This is a 49% increase from just five years ago (Average U.S. Credit Card
Debt, 2019). What could be the cause of this historic spike in debt? Research points to the
correlation between financial literacy and making sound financial decisions. For example,
Lusardi and Tufano (2015) conducted a study on what they called “debt literacy” (p. 332). This
is a subsidiary of financial literacy that measures one’s debt as well as financial knowledge. They
found that debt literacy is extremely low, with only one third of the population having an
understanding of basic compounding of interest. They also discovered that there was a
correlation between low debt literacy and taking part in risky financial behaviors such as
incurring high fees and using high-cost borrowing. This trend is not just found in the United
States either; John Gathergood (2011) found that low financial literacy led to a lack of selfcontrolled spending habits which ultimately led to increased debt burdens in the U. K. Clearly,
there is a relationship between the decline of financial literacy and the percentage of debt that is
being incurred.
Another area of concern when it comes to debt is the ever-increasing student loan debt
crisis. Student loans are now second to mortgages as the biggest source of household debt. This
is because of the rising costs of tuition, which has more than doubled since 2004 (Dynarski,
2015). To go along with the rising costs of tuition, the mentality of students, including myself, is
that the only way to pay for a college education is to use student loans. This sentiment was
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echoed in a study of college students from 2014-2015 about their reasoning for borrowing money
to pay for college (Johnson, O’Neill, Worthy, Lown, & Bowen, 2015). When it comes to
borrowing for college, there are two sides to the coin, over and under borrowing. When students
do not borrow as much as they need, they tend to try and fill the gap with having a job. Most
students struggle to handle a job as well as going to school which can lead to lower grades and
the possibility of failing or dropping out. The more dangerous side of the coin is the over
borrowing of student loans. When students borrow too much than they can afford to pay back,
this causes significant financial hardship in the future (Hershbein & Hollenbeck, 2015). If
students had the appropriate financial literacy prior to taking out their student loans, then they
would be more likely to borrow the appropriate amount instead of over borrowing. Another
benefit of having prior financial literacy would be that students would have a better
understanding about the loans they were taking out and how they worked. This idea was also
reflected in the result of the study conducted by Johnson et al. (2015); it was shown that students
had little knowledge about the loans that they were taking out. This has a devastating effect on
students, especially those who have over borrowed, because they do not have the appropriate
knowledge to successfully navigate repayment of their loans, which can impact making sound
financial decisions about their debt. All of this points to the clear need for a comprehensive
financial literacy curriculum in our schools to better prepare students with the knowledge
necessary to make better decisions about debt and money management.
According to the Common Core State Standards (CCSS) for mathematics there are no
financial literacy standards. The most predominant place that you will find financial aspects is in
module three of algebra two. In this module students are asked to use arithmetic and geometric
sequences to discover such things as: how much money would be in a structured savings plan
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after a certain amount of time; calculating payments for credit card loans; mortgages; and car
loans. The New York State (NYS) Next Generation Algebra II standards associated with these
lessons are: A-SSE.B.4 – deriving the formula for the sum of a finite geometric series; FBF.A.1b – combining functions to create a new function; and F.BF.A.2 – right sequences
recursively and explicitly. If one investigates these standards they will find their focus is on
calculations rather than financial literacy. While understanding the importance of such
calculations, the standards do not convey the significance that financial literacy, or the lack of,
has on student’s lives. It is not enough just to know how to do the calculations; students need to
understand how to apply those calculations to future scenarios that they will encounter in order
to make sound financial decisions. But, what about the states who have not adopted the CCSS?
Those states do not have any financial literacy standards alongside their mathematics standards
either.
Many may argue that mathematics and finance go hand-in-hand. Yet, if there are no
financial literacy standards in the mathematics standards, this begs the question if there are any
financial literacy standards in the curriculum at all. You will find them in classes like home and
careers, now called family and consumer sciences (FCS). For example, a high school in
Colorado started a financial literacy program in their FCS class in 2007. The standard that this
unit covered was called “Core Life Management Curriculum Standard II” (Franklin, 2007). In
NYS, there is a one-half unit called “Career and Financial Management” that is in the Career and
Technical Education course (New York State carrer and financial management curriculum
framework). This course is not required for graduation in NYS but can be taken as an elective.
Herein lies the issue, the financial literacy that our students need to be successful in the future is
not being mandated in their high school curriculum.
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Yet, this is not the case everywhere. Australia integrated financial literacy into their
mathematics curriculum in 2010 when they started their Foundation-10 program. This program
ensured that from grades 1-10 there would be Money and Financial Mathematics standards in
every mathematics class in the number and algebra strand (Manuel & Morony, 2011). Each
grade has a different financial aspect. For instance, in grade ten, the focus standard is on,
“Connect the compound interest formula to repeated applications of simple interest –
ACMNA229” (Australian curriculum). In the U.S., you will often see problems related to simple
interest as examples to practice calculations, however they are not a part of the curriculum. In
Australia, they are making it a point to discuss how students can apply the calculations to
practical situations that they will face in the near future by including the standards in the
curriculum. This ensures that every student has, at the very least, a basic understanding of
financial literacy by the time they graduate high school.
Since the CCSS does not have financial literacy standards yet, one way that a teacher can
inject financial literacy concepts into their classroom is through project-based learning (PBL).
Holmes and Hwang (2016) define PBL as “students working collaboratively to design solutions
for authentic and meaningful questions and problems in the real world” (p. 449). This hands-on
approach to learning works very well in the mathematics classroom. Research has shown that
using this approach provides deeper knowledge of mathematical concepts, increase knowledge
retention, as well as augment student’s application of their knowledge to real life scenarios
(Holmes & Hwang, 2016). PBL also engages students more in the material because it is based
upon real life and practical activities, thus eliminating the usual complaint from students, “when
am I ever going to use this?” Holmes and Hwang (2016) tested the effectiveness of PBL against
a control group with traditional pedagogical techniques. It was found that students in the PBL
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group tested higher in several areas including critical thinking, metacognitive self-regulation, and
elaboration (2016). The critical thinking aspect is the most important result because many
employers today are looking for employees who have critical thinking skills and can solve
problems.
The Curriculum
This curriculum contains a total of three lessons and concludes with a Project-Based
Learning (PBL) exercise. During the course of the three lessons students have the opportunity to
build on prior compound interest knowledge with respect to calculating credit card interest. They
can also discover the meaning behind Annual Percentage Rate (APR) and the difference between
variable and fixed APR. This knowledge can then be used to calculate the balance of a credit
card at the end of a month and determine what the minimum monthly payment will be for the
month. Additionally, with access to a TI graphing calculator, students can learn to use the Time
Value Money (TVM) Solver application on a TI-83/84 model calculatoar (or above) to assist in
calculating monthly payments given a certain time restraint to pay off a credit card as well as
how long it will take to pay off a credit card given a certain monthly payment amount.
Lesson 1
In this lesson students will define the terms “interest” and “compounding periods” in
their own words. After that, they will see the impact that those terms have on money in a savings
account. Finally, the students will examine the effects of those terms on credit card balances by
recalling and applying the compound interest formula to scenarios where the balance of the
credit card does not change throughout the month.
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Lesson 1
•

Look up the definition of interest and write it in your own words:
___________________________________________________________________________
___________________________________________________________________________

•

Look up the definition of compounding periods and write it in your own words:
___________________________________________________________________________
___________________________________________________________________________

Effects of Interest, Compounding Periods, and Time
Scenario: Imagine that you have a savings account, and the following graphs represent that
account at various interest rates, compounding periods, and lengths of time.
•

Go to https://www.desmos.com/calculator/qd19lozoqy
o Set P = 100; r = 0.1; m = 52
Toggle “m” value up and down. What happens?
_______________________________________________________________
Toggle “r” value up and down. What happens?
_______________________________________________________________

•

Go to https://www.desmos.com/calculator/5zw4vy4bvk
o UNCLICK the blue circle in SLIDE 10.
o Set P = 5000; r = 10; M = 5
How much interest is added (intersection of the two graphs)?
_________________________
Toggle “M” value down to 1. How much interest is added?
_________________________
Toggle “M” value up to 20. How much interest is added?
___________________________
What happens as time goes up and down?
_______________________________________________________________

•

Which variable has the MOST effect on your money and why? Is it a positive or negative
effect?
___________________________________________________________________________
___________________________________________________________________________

•

Can you think of a scenario where these variables would have a negative effect?
___________________________________________________________________________
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Credit Card Balances
𝑟 𝑚𝑡

Recall: Compound interest formula 𝐴 = 𝑃 (1 + )
𝑚

1) Dan purchased a laptop that cost $1000 and put it on his credit card that has an annual
percentage rate (APR) of 3% compounded daily. Assuming he did not purchase anything more
and did not make a payment during the month, how much interest would be added at the end of
one month?

2) Jacob is paying off his credit card which has an APR of 12.99% compounded daily. At the
beginning of one particular month, he has a balance of $586.72. If he does not make any
payments or purchases, how much will his balance be at the beginning of next month? How
much was added in interest?

3) David starts off the month with a balance of $680 on his credit card and wants to know what
the balance is going to be at the beginning of next month to see if he can pay it all off. His credit
card has an APR of 11.59% which is compounded daily. If David has $700 in his bank account,
can he pay off his entire credit card next month?
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Lesson 2
In this lesson students will continue their work on credit card balances from lesson 1, but
this time calculate the ending balance when the balance changes throughout the month. In
addition, the students will learn how to calculate the minimum montly payment of a credit card.
At the end of the lesson they will discuss the effects of paying the minimum monthly payment
and whether it is a good idea or not.
•

What happens if your balance changes during the month??
o Credit card companies use your Average Daily Balance.
o Replace the “P” value in the compound interest formula with the average daily
balance.

1) For the first 10 days of a month, which has 30 days in it, Terri has a balance of $700 on her
credit card. Over the next 4 days she has a balance of $450. For the rest of the month, she has a
balance of $800. If her credit card has an APR of 22% compounded daily, what will her balance
be at the beginning of the next month?

2) For the first 9 days of a month, which has 31 days in it, Jackie has a balance of $1000 on her
credit card. Over the next 17 days she has a balance of $560. For the rest of the month, she has
a balance of $670. If her credit card has an APR of 17.99% compounded daily, what will her
balance be at the beginning of the next month?
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Minimum Monthly Payment
•

If you can’t pay your entire balance off at the end of the month, credit card companies want
you to pay at least some amount of it. They call this your Minimum Monthly Payment.

•

Calculated by: 1% or 2% (varies by company) of your balance at the end of the month +
interest accrued during the month + any fees

3) Charlie has an ending balance on his credit card of $852.67. His card has an APR of 12.99%
compounded daily. If he has no additional fees, an average daily balance of $700, and his credit
card company calculates his minimum payment with 1% of his ending balance, what is his
minimum monthly payment going to be?

4) Clarice has an ending balance on her credit card of $1653.75. Her card has an APR of
10.99% compounded daily. If she has a late fee of $10, an average daily balance of $950, and
her credit card company calculates her minimum payment with 2% of her ending balance, what
is her minimum monthly payment going to be?

5) Cassie has an ending balance on her credit card of $976.28. Her card has an APR of 13.99%
compounded daily. If she has no fees, an average daily balance of $530, and her credit card
company calculates her minimum payment with 2% of her ending balance, what is her minimum
monthly payment going to be?

•

Is it smart to just pay the minimum monthly payment every month? ____________________
o Watch https://bettermoneyhabits.bankofamerica.com/en/credit/cost-of-payingminimum-on-credit-cards
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Lesson 3
In this lesson students will learn how to use the TVM Solver application on a TI-83/84
graphing calculator. They will apply this knowledge to calculate what monthly payment should
be paid to a credit card to reduce or pay off the balance within a certain time frame. Students will
also calculate how long it will take to reduce or pay off a credit card given a certain monthly
payment amount. Finally, they will examine two (2) actual credit card offers and discuss which
one they would prefer.
•

How much should you pay per month on your credit card?
o How much can you afford to pay every month
o How long you want to take to pay off the balance

•

To calculate, use TVM solver application on the TI83/84 graphing calculator.
o Instructions for the TVM solver:
https://www.math.tamu.edu/~kilmer/14206aTVM.pdf

1) Kevin can afford to pay $100 every month to pay off his credit card which has a balance of
$2,000. His credit card has an interest rate of 21.99% compounded monthly. Assuming he does
not add to his balance, how much will he have left to pay at the end of 3 years?

2) If Kevin wants to completely pay off his credit card in 4 years, how much would his monthly
payment have to be?

3) Kevin got a raise and can now afford to pay $250 each month. If he wants to reduce his
balance to $500, how long with it take for him to reach his goal?
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•

Let’s take a look at real credit card offers!
o Click this link to see an offer from American Express
What is the APR?______________________
How and why does the APR fluctuate?
_______________________________________________________________
How much are late fees? _____________
How is your balance calculated? ____________________________________
Are there any special offers for signing up? ___________________________
o Click this link to see an offer from Capital One
What is the APR?______________________
How and why does the APR fluctuate?
_______________________________________________________________
How much are late fees? _____________
How is your balance calculated? ____________________________________
How is the minimum monthly payment calculated?
_______________________________________________________________
Are there any special offers for signing up? ___________________________
o Which card would you choose and why?
_____________________________________________________________________
_____________________________________________________________________
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Credit Card - PBL
In this project, the teacher will start off by handing the students their first Monthly
Statement. The teacher will fill in the occupation and salary to garauntee that there is a wide
range of incomes throughout the class. A list of occupations with their average yearly salaries (in
the U. S.) can be found here. If the teacher is from outside the U. S., you can customize the
salaries to match that of your country. The teacher should also fill in the Mortgage/rent and
Utilities sections as well. This should be based upon the occupation that has been chosen. For
example, someone working in fast food should not have mortgage of $1000/month. Again,
mortgages, rent, and utilities vary by location, so the teacher can customize these sections to
match your location. Based upon their budget, the students will fill in how much they want to put
into Savings. To go along with their income, each student will start off with $500 in the bank.
The students should keep track of how much money they have in the bank as well as how much
money is on their credit card. After the teacher has handed out the first Monthly statement, they
should pass out the credit card application document to each student and put up the credit card
offers so the students can make their selection. The students will fill out their application and the
teacher will come around and check either ACCEPTED or DECLINE based upon whether the
application was completed correctly or not. Once all the applications have been approved, the
teacher will announce the variable APR for the first month and the students who signed up for
the credit card with the variable APR will write that down on the top of their Monthly Statement.
Every Monthly Statement has an Unexpected Expense that must be paid for . This can be a car
repair, hospital visit, pet emergency, home repair, etc. The teacher can customize this section as
well based on the prices from your location. Once all of the sections on the Monthly Statement
have been filled in, the students can start to calculate how much moned they have in the bank as
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well as how much money is on their credit card at the end of the month. As the students do this
they should answer the questions at the bottom of the Monthly Statement. Once every student
has completed the questions that is the end of that month. Over the course of the project, the
students will fill out four (4) Monthly Statements. At the end of four months, the class will come
together and discuss how it went. Talk about the different ways students utilized their credit
cards to pay for things and how difficult or easy it was to pay off their credit card balance based
upon their income.

Credit Card Offer #1
Variable APR: 13.99% - 22.49%
Interest is calculated by: Average Daily Balance
Minimum monthly payment: 2% of ending balance plus interest

Credit Card Offer #2
Fixed APR: 20.99%
Interest is calculated by: Average Daily Balance
Minimum monthly payment: 1% of ending balance plus interest

Monthly Statement
Downloadable template here
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Monthly Statement

Variable APR (if applicable):

Income

Expenses

Occupation

Mortgage/rent

Savings

Full Time or
Part Time
If Part Time:
# hrs/week
Earnings per
month

Utilities

Entertainment

$50

Groceries

$400

Dinning Out

$100

Cable/Internet

$150

Phone

$75

Car Insurance

$50

Credit Card
Payment

Car Payment

$200

*UNEXPECTED EXPENSE (must be paid for with credit card):

Please answer the following questions:
1) How much money will you have after paying all of your expenses?

2) What is the balance on your credit card?

3) What is your minimum monthly payment?

4) With your current credit card payment, how long will it take to pay off your balance?
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Credit Card Application
Downloadable template here
Credit Card Application

Name: ____________________________

Address:____________________________
____________________________

Date of Birth:______________________

Social Security Number: 123 - 45 - 6789

Occupation:________________________

Salary:_____________________________

Full Time/Part Time:________________

Monthly Housing/Rent Payment:_______

Credit Card Offer Desired:_________

*To be completed by credit card company*

ACCEPTED_____________

DECLINED____________
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My Turn
I created this curriculum project because I noticed that students were coming out of high
school with very little financial literacy. I was one of those students. I had no clue of how to
budget my money or properly use a credit card until I was out on my own. These are essential
skills that students need to be successful in life after graduation. One of the first things that
comes to mind when you think of financial literacy is math, but financial literacy is more than
just knowing how to do calculations. It takes critical thinking along with the math to make sound
financial decisions. Thinking critically is the what math is all about. This is why I was so
surprised to find no financial literacy standards in the math curriculum. If I had done more
activities like the project-based learning activity, I would have definitely been more prepared for
the real world.

Conclusion
In conclusion, financial literacy is a very important aspect of life after graduation. This
curriculum offers a real world exercise of how credit cards work, are calculated, and how to use
them appropriately. It is my hope that other teachers will find it helpful and will use it in their
classrooms.
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