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Concerns about adequate education in Mathematics and the 
Sciences have pushed many researchers in the field of Educa-
tion to appreciate quantitative literacy.  Quantitative literacy 
or numeracy is the analogue of the ability to read and write 
but in quantitative data and numbers. As Lynn Steen (Steen 
2001, 2) mentions in Mathematics and Democracy, it is looking 
at this world “through mathematical eyes.” 

Although the idea of quantitative literacy dates back to 
a British government report in the 1950s (Fowler 2003), re-
newed interest in the subject was not revived until the late 
1990s (Paulos, 2001). Quantitative literacy is viewed as a “crit-
ical skill for economic success” (Root, 2009) especially in a 
highly competitive job market. Quantitative literacy should 
be viewed as a skill that should be implemented across the 
curriculum. At schools it should be an integral part of the 
curriculum. At a two-year college, it is very important for 
students to acquire the necessary quantitative literacy skills 
in order for them to succeed and eventually transfer to the 
four-year college.

Quantitative literacy, unlike mathematics in general, is in-
separable from its context. It inherits its content from its con-
text (Steen 2001, 17). So it is best to teach quantitative literacy 
by looking at a context that is relevant to students’ lives.  The 
SENCER project (Science Education for New Civic Engage-
ments and Responsibilities), engages students in relevant civic 
issues while teaching mathematics and science content. In that 
regard, quantitative literacy and civic engagement can give 
students an adequate education. In fact, some authors (Root, 
2009) suggest implementing quantitative literacy across the 
curriculum to tackle the broader issue of social justice.

Various books have also been written about the subject 
(Steen 1997, 2001, 2004). In them, the author makes a case 
for the universality of quantitative literacy by detailing the 
importance of quantitative skills in various academic fields, 
profession and everyday life. In the latter case, he details the 
importance of quantitative reasoning in every major public is-
sue such as: how to interpret data presented in voter informa-
tion pamphlets, understand how different voting procedures 
can influence the results of an election, understand size of 
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numbers and orders of magnitudes, analyze demographic 
data, understand the difference between rates and changes 
in rates. 

According to Steen (Steen 2001, 8), quantitative literacy 
has several elements: the confidence in using quantitative 
methods, the appreciation of the role of mathematics in sci-
ence and culture, the ability to understand and interpret data, 
the use of logical thinking in making decisions, the ability to 
use mathematics in a given context, the ability to estimate 
numbers accurately, and the transfer of skills to apply math-
ematical knowledge to real-world problems. These features 
will be incorporated in our projects by having students learn 
about debt, interest rates, and the effect of debt on their lives. 
The project will also try to enhance students’ communication 
skills by having them give real-life advice using what they have 
learned.  It is important to note that quantitative reasoning 
is implemented in several colleges as an integral part of all of 
the subjects, and there is an advocacy to make it an “across-
the-curriculum approach” in order to provide a variety of op-
portunities for practice (Steen 2004, 17). 

While some view quantitative literacy and quantitative 
reasoning as synonyms, others differ in how these terms are 
applied. George Cobb, a statistician, views quantitative rea-
soning as an “interpretative activity that takes place within a 
deductively structured framework” (Steen 1997). 

According to Cobb, the term “quantitative literacy” tempts 
us to think that it is about whether one can count or calcu-
late, whereas, quantitative reasoning requires a difficult inte-
gration of four different kinds of thinking: computational/
algorithmic, logical/deductive, visual/dynamics and verbal/
interpretative. 

Most of the definitions, however, agree that quantitative 
literacy or reasoning centers around applying mathematical 
concepts to real-life problem solving.  Throughout the rest of 
this paper, the expression “quantitative reasoning” will be used 
when referring to the project described since students were 
using it in an interpretative activity and were engaged in the 
four kinds of thinking defined by Cobb. 

The SENCER Model and Learning Goals
In recent years, there has been a great effort to implement the 
SENCER model across the curriculum (http://myweb.lmu.
edu/tzachari/SENCER.html, accessed November 8, 2011). In 
particular, Zachariah, Larson and Dewar designed a course 

on “quantitative literacy through community- based group 
projects.” The aim of the course was to enable students to con-
nect and apply their classroom learning to their own lives and 
community while emphasizing “active citizenship.” They sug-
gest several topics relevant to students, including credit cards, 
savings, taxes, investments, and student loan debt. Their proj-
ect will be described at a later stage in the paper. My project 
adopts the SENCER Model in introductory college algebra 
and was assigned to students at LaGuardia Community Col-
lege in Long Island City, Queens as part of the Project Quan-
tum Leap. Project Quantum Leap (PQL) implements the 
SENCER model in developmental and introductory math 
classes in order to enhance student-learning outcomes using 
topics in health, environmental science and finance. In this 
paper, the topic presented is related to finance. The project 
will help students enhance their quantitative reasoning skills 
while exposing them to issues that are relevant to them. 

It is appropriate to implement SENCER-based projects 
in college algebra since the course is viewed as central in any 
mathematics curriculum, and as the boundary between high 
school and college (Steen 2004, 38). Implementing it using 
the projects described below will help students master quan-
titative reasoning and critical thinking skills without a major 
alteration in the course syllabus. 

There are several learning goals for this project. First, the 
project aims to help students overcome the “formula anxiety” 
when faced with certain mathematical problems and to use 
their senses to estimate payments, rather than solely rely on 
recipes they usually learn and forget shortly after.

Rigorous mathematical background is essential, but in in-
troductory algebra, it is important for students to learn how 
to reason and argue using numbers. Second, the project aims 
at helping students understand the difference between inter-
est and principal, the effect of the interest rate on monthly 
payments and determine the accumulative effect of interest 
and the consequences of debt accumulation. Other goals in-
clude: to understand the amortization table, to learn about 
the problems with the deferral student loan system, to be able 
to develop skills to estimate monthly payments on loans, to 
understand the bureaucracy behind students loans and en-
gage in reflective writing on how the industry can be fixed, to 
plot a set of data in Excel, fit the points to a linear function, 
find the slope and extract various quantities from the fit to the 
data, and more importantly to be able to use mathematical 
arguments to defend a position. For example, a person who is 
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quantitatively illiterate may not know the effect that a 3% loan 
has on his finances versus a 5% loan for example. By having 
students work out the numbers, they will be able to under-
stand what effect a difference of 2% in interest can have on 
their finances. They will also be required to synthesize, inter-
pret and communicate their results. 

The project was designed through a real-life example as 
students were asked to pick a car and finance it. The issue of 
debt and interest rate is then generalized to other kind of debt 
such as students’ loans. In the process, students are required to 
read several articles pertaining to interest rates, car and mort-
gage loans and the impact of debt accumulation on personal 
relationships. They will also be engaged in reflective writing 
about debt, its influence on their life and how to fix problems 
in the student loan industry. 

By making students more financially “literate,” the goal for 
students is to be able to become better decision-makers when 
it comes to their finances and understand how this knowledge 
may impact their personal and political choices in the future. 

The paper is organized as follows: background informa-
tion and the project are described followed by the assessment 
of the project, then the author presents a modification to the 
project as well as two follow-up projects based on more recent 
data and articles that can help students develop quantitative 
reasoning skills.

Background Information
The credit crunch of 2008 has shown the importance of fi-
nancial and quantitative literacy. It raised awareness about 
the danger of taking out loans that one cannot afford to pay 
back.  At LaGuardia Community College, the Project Quan-
tum Leap introduces real life problems in various mathemat-
ics courses, including introductory college algebra and trigo-
nometry. In this course, every semester, students are assigned 
three projects related to finance. One of the project assigned 
during the fall of 2010, was titled Should You Buy That Car? A 
Lesson on Interest Rates. The students are first introduced to a 
simpler example about car financing and then generalize it to 
the broader issue of debt by looking at student loans. 

The aim of the project was to teach students about how 
much interest accrues during the life of a loan and the factors 
that may affect the total interest paid. Students were assigned 
to read several articles. While some of the articles were techni-
cal describing various terms needed to get a loan, others were 

about the psychological aspects associated with acquiring 
and accumulating debt, in particular relationship problems 
between couples that arose because of a large student loan 
debt accumulated by one party. Students were also asked to 
write short reflective essays on the issue. This project should 
help students read, analyze information and think critically.  
The author also hopes that students will retain few facts from 
their reading that will help them extend their understanding 
of interest rates to credit card debt, and generally, engage in 
sound financial behavior.

The remainder of the paper describes the project, assess-
ment of the project, future modifications to the project and 
follow-up projects. 

Structure of the Project
The project was initially structured into eight parts: 

(1,2) Picking the Dream Car and Learning 
Basic Facts About Car Financing. 
The Carnegie Foundation states, “It is Carnegie’s belief that 
community college students will have greater motivation to 
succeed and persist if their mathematics study is engaging, 
meaningful, relevant and useful.” (http://www.carnegiefoun-
dation.org/quantway)

To apply these principles, the project was designed to have 
students pick a car of their choice and find its price using an 
online search engine. This will give each one the freedom to 
pick what they want and hopefully will motivate them as they 
move forward. 

Since the project involves math and civic engagement, it 
is necessary for the students to read few articles. The first 
article is titled How to Finance a Car and get a Car Loan 
(http://usnews.rankingsandreviews.com/cars-trucks/How-
to-Finance-a-Car/ accessed June 26, 2011). In it, the author 
explains what a car loan is and what basic facts a consumer 
needs to know when they take out a car loan. The article was 
chosen because it explains all the terms used when trying to 
finance a car and sheds light on important facts such as who 
owns the car while one is repaying the loan and what hap-
pens when a consumer prematurely stops making payments 
to the bank.

(3) Financing Options 
After students pick their dream car, they were asked to use an 
online calculator to calculate the monthly payment owed to 

http://www.carnegiefoundation.org/quantway
http://www.carnegiefoundation.org/quantway
http://usnews.rankingsandreviews.com/cars-trucks/How-to-Finance-a-Car
http://usnews.rankingsandreviews.com/cars-trucks/How-to-Finance-a-Car
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finance their car. The rationale behind using an online calcula-
tor throughout the project is for students to develop a sense of 
estimation without having to rely on formulas. The students 
will be asked first in groups, to estimate the payments, and 
during the lab hour, they will use the online tool. This will 
help them judge the validity of the answers obtained using the 
calculator. They are also required to calculate the total interest 
paid (given by the same calculator) after the term of the loan 
and the total amount paid for the car (including interest and 
principal) after the term of the loan.  At the end, students will 
be required to look at the amortization table. All students 
made calculations based on an interest rate of 10% (See Table 
1). Having students initially estimate payments without rely-
ing on formulas is a very important step that G. Cobb (Steen 
1997, 78) uses when asking students to estimate correlation 
before formally introducing them to the formula. In his case, 
he was promoting each of the four kinds of thinking needed 
to develop quantitative reasoning. In our case, we are trying to 
promote the computational and the logical components. The 
formula can be introduced later in class after the completion 
of the project.

(4) A Lower Interest Rate
Students are then asked to redo the calculations in Table 1 at 
a lower interest rate of 6%. In addition, they are asked how a 
consumer can acquire a lower interest rate. The answer was 
provided in the first article assigned for them to read. 

Students then compared their calculations for Table 1 with 
their calculations in Table 2.  The goal is to help them un-
derstand how the interest rate acquired affects their monthly 
payment and the total interest paid. Table 2 will help students 
realize the effect of having a lower interest rates on their 
monthly payment and how much it can help them save dur-
ing the term of a loan. When comparing the first two columns, 
students should be able to understand and interpret the data. 
In particular, for those who don’t understand what a 4% dif-
ference in interest might have on their finance, this is a clear 
example that will show them how much money they will save 
a month if they were to get a lower interest rate. 

Parts 3 and 4 introduce students to various factors that 
affect the total amount of money they will end up paying and 
should give them an idea about which options they would 
feel more comfortable with if they were to take out a car loan. 

Term of the loan Monthly payment 
(for 10% interest rate) in US $

Total payment after the term 
of the loan = cash value 

+Total interest paid (US $)

Total interest paid after the 
term of the loan  (US $)

60 month

48 month 

36 month

24 month

12 month

Cash value 

Table 1. Monthly payment and interest paid on a car loan with a 10% interest rate for various loan terms. 

Monthly payment 
for 6% interest rate in US $

Monthly payment 
for 10% interest rate in US $

Monthly saving
in US $

60 month

48 month 

36 month

24 month

12 month

Table 2. Monthly payment and saving for 6% versus 10% interest rates. 
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Reflection: At this point, in order to assess students’ un-
derstanding of the prior material, a short reflective essay can 
be assigned: your friend John is planning to finance a car. He 
is unsure about his budget, but thinks he can afford a $15, 000 
car. He has only $2,000 to put down and he earns about $1500 
a month after taxes. John contacts you for advice. What advice 
would you give him? (Please write a 100 to 200-word letter 
to John, advising him on how much he should spend on a car, 
what interest rate he should try to get and how much he can 
afford in monthly payments). 

This essay will reinforce various elements of quantitative 
literacy as defined by Steen:  the use of logical thinking in 
decision-making, the ability to transfer knowledge to a real-
life situation, interpret and communicate mathematical argu-
ments, the ability to estimate numbers and the application of 
mathematics in a given context. 

(5) Adding $50 to the Monthly Payment 
and the Amortization Table 
The students are asked in this part to use the online calculator 
to calculate how much they would save in interest over the 
term of their loan if they were to add $50 to their monthly 
payment. The goal of this exercise is for students to real-
ize that adding a small additional payment to their regular 
monthly payment will help them not only pay off the loan 
sooner but will save them a significant amount of money in 
interest paid to the loaner. Some students, who picked ex-
pensive cars, realized that adding a $50 to their monthly pay-
ment did not help them at all in paying off the loan sooner. 
They were then asked to estimate the minimum amount they 
needed to add to their monthly payment in order to pay off 
the loan at least three month sooner. They then were asked to 
reflect as to why some of them saw a difference in the maturity 
of their loan when they added the $50 whereas others didn’t. 
This will help them understand the effect of the “size” of the 
debt: adding $50 to a smaller loan has a greater impact than 
adding $50 to a larger loan.

Students also looked at the amortization rate (online) 
and saw the breakdown of their monthly payment between 
interest and principal for the duration of the loan. They were 
asked to write down their observation as to what happens 
to the interest paid (every month) as the term of the loan 
progresses. They also compared the amortization table to the 

one generated when they added $50.This will help them un-
derstand why it is important for them to add extra payments 
and how the portion of the monthly payment applied towards 
interest decreases with time. 

It is important to note that the amortization table applies 
to various kinds of loans, especially to home loans (or mort-
gages). The professor can pause here and ask students how 
and why the amortization table principle applies to a home 
loan, for example. This will help the professor assess whether 
students can transfer the knowledge learned. 

(6) Analytical and Graphical Analysis
So far, the students have completed their work through short 
readings and online calculations. At this point, the instructor 
introduces graphical analysis/calculation with Excel. The on-
line calculator was used to generate the two sample problems 
described below where students needed to fit the data to a 
straight line in Excel. At LaGuardia, students are fortunate 
to have one lab hour every week that can be used towards 
reinforcing graphical skills. One of the sample problems rep-
resents the monthly payment as a function as of the interest 
rate; the other represents the total interest paid as a function 
of time. 

This part also serves as an assessment to whether students 
have understood the concepts of interest rates.

F. Rutherford (Steen 1997, 69) argues that students need 
to learn how to read and interpret simple graphs, and be able 
to describe relationships in order to develop quantitative lit-
eracy skills. The two problems below illustrate this point. 

Sample Problem 1:
Suppose you decide to buy a new car for $ 30000. Suppose 
that you have no money for a down payment and that you 
decide to finance the whole amount. The dealer offers several 
financing option through a local bank. He offers you the op-
tion of financing the car over 12 month, 24 month, 36 month, 
48 month and 60 month. 

Unfortunately, the interest rate was high and set at 10%. If a 
consumer were to pay cash for the car, they would pay $0 in 
interest, whereas the table below shows the total interest paid 
after the term of loan if they were to finance it at an interest 
rate of 10%. 
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TERM OF ThE LOAN 
(#OF MONThS)

TOTAL INTEREST PAID AFTER 
ThE TERM OF ThE LOAN

12 $ 1649.72

24 $3224.35

36 $4848.56

48 $6522.12

60 $8244.68

 (1)  Graph the total interest paid as a function of the term of 
the loan in Excel. Find the linear function that best fits 
the total interest paid as a function of the term of the 
loan. Can you verbally describe the relationship between 
the two variables? 

(2)  How much have you paid in interest 30 month after you 
had purchased the car assuming you financed it?

Sample Problem 2: 
Suppose that you finance a car that costs $ 30 000 for 4 years 
(48 month). You are offered a 3% interest rate. Your friend Jack 
was offered a 4% interest rate (for the same car and the same 
term of the loan); Clara was offered a 5% interest rate; Adam a 
6% interest rate; and Jessica a 7% interest rate. The table below 
shows the monthly payment as a function of the interest rate.

INTEREST RATE MONThLy PAyMENT        

3% $664.03    

4% $677.37  

5%  $690.88   

6%   $704.55          

7% $718.39

(1)  Graph the monthly payment as a function of the interest 
rate using Excel. Find the Linear function that represents 
the monthly payment as a function of the interest rate by 
graphing the data in Excel.

(2)  According to the model, what would the monthly payment 
be if you were to get a 9% interest rate?

(7,8) Civic Engagement: Dreams of an Education 
It is common for students to borrow money to finance their 
education. Many borrow huge amounts of money and then 
struggle to repay their loans after graduation. One crucial 

reality is that you cannot default on a student loan. Student 
loans must be paid back, no matter what. 

Parts 7 and 8 ask students to read two relevant articles 
about the student loan industry. The first article, tackles the 
social and personal aspect of carrying a very heavy student 
loan debt and how it can impact one’s life. The article illus-
trates how one person broke off his engagement for mar-
riage when he found out how much his fiancée’s student loan 
debt was (http://www.nytimes.com/2010/09/04/your-
money/04money.html?_r=1 accessed June 26, 2011). Stu-
dents will be first asked simple questions about the reading, 
then they will be asked to write a short essay arguing whether 
the astronomical cost of education in the United States is hav-
ing a negative effect on marriage using the examples in the 
readings to support their argument.

The second article exposes some problems with the stu-
dents loan industry and the bureaucracy that comes with it. 
After answering several questions about the reading, students 
will be asked to write a well-organized paragraph that clearly 
states their opinion of the federally guaranteed student loan 
system and gives examples to prove their point. Their para-
graph should answer several points discussed in article, in 
particular as to why the government doesn’t lend money di-
rectly, and how they would change the system if they were in 
power. This will engage them in citizenship, one important 
component of the SENCER approach. (http://www.nytimes.
com/2009/05/28/opinion/28collins.html accessed June 26, 
2011)

Assessment
After obtaining the approval of LaGuardia’s Institutional Re-
view Board, the principal investigator (PI) conducted surveys 
followed by short interviews with former students who took 
the course with the projects. The survey consisted of six ques-
tions listed below, with a summary of students’ responses. The 
sample size was seven.

(1) In the fall of 2010, our last project was on car 
loans, debt and student loan. What did you learn from 
that activity?

In response to this question, many students stated that they 
learned about car loans, how to calculate monthly payments 
and that they enjoyed using the online tools (at Edmunds.
com and bankrate.com) to figure out monthly payment on 
their car loan. Another student stated that he/she learned 

http://www.nytimes.com/2010/09/04/your-money/04money.html?_r=1
http://www.nytimes.com/2010/09/04/your-money/04money.html?_r=1
http://www.nytimes.com/2009/05/28/opinion/28collins.html 
http://www.nytimes.com/2009/05/28/opinion/28collins.html 
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how interest rates work and what is considered affordable to 
him/her versus non-affordable. Another stated that the activ-
ity helped him/her understand the issue of debt better and 
how it affects one’s personal life. 

(2) What did you find the most interesting?

The responses to this question varied. One student found it 
interesting how people ruin their credit because they cannot 
accurately estimate their monthly payment on a loan and 
another found it interesting to see the breakdown between 
the interest and the principal portion of the loan. Another 
student found it interesting to see how the monthly interest 
payment increased if he/she were to change the price of the 
car (It seems that the student experimented with the online 
calculator and picked several cars to see how much interest it 
had cost him/her). Another student found it helpful to see 
how adding an extra payment can reduce the total interest 
paid and the term of the loan. Finally, one student enjoyed 
reading about the couple that broke up because of the amount 
of students’ loan accumulated by the fiancée. 

(3) What did you find the least interesting?

Most students answered nothing, but one of them stated that 
he/she did not like writing essays for the project and that the 
project was slightly long. 

(4) Is there a particular reading assignment (out of 
all the readings that were assigned for that project) 
that you particularly remember? If yes, which one?

Most students agreed that they liked using online tools, some 
of them did not remember some of the readings in detail, but 
vaguely remembered that they learned about how a car loan 
works. One student chose the article about the couple that 
broke up due to high student loan debt as the most memorable. 

(5) Have you made any changes to your financial life 
after the project?

The responses to this question were very interesting; in sum-
mary the students said that the project helped them:

•	 Realize how important it is to keep track of major 
purchases

•	 Not to rely on credit too often

(6) If you had the power to modify this project, how 
would you do it?

One student mentioned that he/she would eliminate the es-
say; another said he/she would make the project shorter and 
ask students to write personal stories about debt, while an-
other student would introduce credit card debt. Finally one 
student said he/she would ask for less calculation.

In the follow-up interview, students mainly reiterated 
what they said in the survey. Three particular remarks are 
worth mentioning: one student mentioned that he/she had 
postponed buying a car after doing the project, another stu-
dent mentioned that he/she did not make any changes but 
will keep what he/she learned from the project in mind and 
another student said that he/she had no idea what the differ-
ence between student loan and financial aid was until he/she 
took the course with the projects. That student was a recipient 
of financial aid and after doing the project, he/she learned 
about the existence of student loan. 

Future assessment should focus on whether students re-
tained the relationship between the size of a loan and monthly 
payments and on their ability to estimate payments on credit 
cards and other types of loans to see whether the project suc-
ceeded in helping students transfer their knowledge. 

Overall, the PI was pleased that the students still remem-
ber the project about four month after it was given. 

A recent article shed the light on how households under-
estimate payments on credit card debt (www.fdic.gov/news/
conferences/soll.pdf, accessed November 8, 2011). To be able 
to assess students’ learning after the completion of this project, 
and since the PI assigns three projects in her course, a second 
project was designed that focuses on for-profit colleges. 

In the next section, the PI will briefly highlights some 
modifications to the existing project and and will describe po-
tential follow-up projects and their importance and relevance.

Modifications to the Project

A Pre-Project Drill
In order to enhance the project, the PI has found several ways 
to help students apply quantitative reasoning skills. Before the 
project is assigned, a guided problem can be given to the class. 
The problem, a drill exercise, can be done in groups. 

Students would be asked to finance a $30 000 car loan. 
The interest rate on the loan is 6% and the term of the loan is 
4 years (48 month). 

The aim is to have the student estimate a) the monthly 
payment on the loan, b) the same monthly payment if their 

http://www.fdic.gov/news/conferences/soll.pdf
http://www.fdic.gov/news/conferences/soll.pdf
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interest rate goes down (for the same term of the loan) c) the 
same monthly payment if the term of the loan is longer (6 
years for e.g.), for the same interest rate (6%). 

This step will prepare students for the project by having 
them discuss their choices among each other. They will also 
need to explain and defend their choices by arguing. To help 
them, the instructor can initially ask students to estimate the 
monthly payment if the interest was 0%! One can then give 
several choices for the answer to the problem. Having stu-
dents argue their choices could help the professor learn about 
any misconception they might have about the topic. 

i) The monthly payment for a 6% interest, a 4-year loan 
is approximately:

A) $625 
B) $700 
C) $1000 
D)$1300

ii) The monthly payment for a 4% interest, a 4-year loan 
is approximately:

A) $625 
B) $657 
C) $700 
D)$800

iii) The monthly payment for a 6% interest, a 6-year loan 
is approximately:

A) $625 
B) $300 
C) $500 
D)$1000

iv) Adding $50 to your monthly payment if the loan was 
for 4 years at 6% interest will help you pay off your loan:

A) 1 month sooner 
B) 3 month sooner 
C) 5 month sooner 
D) 1 year sooner

These questions could help students develop number sense 
without relying on formula to estimate payments and to 

defend their choices. Question iv) can help the instruc-
tor assess whether students can be engaged in higher order 
reasoning. 

This drill problem tests their prior knowledge and atti-
tudes about interest rates. Students can then input these data 
in the online calculator, and the professor can ask them if there 
is a discrepancy in the answers. If there is, then the professor 
can ask them to explain the reason for these discrepancies. 

Based on students’ feedback, the PI realized that the proj-
ect was a bit long, so the project can be given in the future 
with one sample problem (part 6 of the project) instead of two. 

A follow-up Project: Should for-Profit 
Colleges Receive federal funding?

Part 1:
At LaGuardia Community College, since we give three proj-
ects in a given semester, a follow-up project can be designed 
to focus on students’ loan and the burden it is creating on 
graduates. The project given above exposes students to debt in 
general. In the follow-up, the professor can focus on quantita-
tive reasoning and critical thinking.

As a start, the professor can show students the graph be-
low (Figure 1) and ask for their observations and interpre-
tations: Which one is increasing at a faster rate, credit card 
debt, or student loan debt?  This will help reinforce the visual/
dynamic and the interpretative components of quantitative 
reasoning as defined by Cobb (Steen, 1997). 

From there, the professor can ask students to explain and 
hypothesize as to why this is the case. Then the students will 
be directed to read the entire article (http://www.nytimes.
com/2011/04/12/education/12college.html accessed June 
26, 2011) where the idea of for-profit- colleges is introduced. 
The professor can also ask students to weigh the risks versus 
the benefits of carrying a hefty student loan debt. 

Next, the professor will make use of a recent report re-
leased by the Institute for Higher Education Policy (IHEP) 
that focuses on delinquency and default rate in the student 
loan industry. The report is lengthy but the professor can 
make use of some data and some excerpts to help students 
understand the reasons behind these problems and the popu-
lation that is most vulnerable to delinquency (http://www.
ihep.org/publications/publications-detail.cfm?id=142 ac-
cessed June 26, 2011). 

Outstanding debt for student loan versus credit card, (http://www.nytimes.com/2011/04/12/education/12college.html accessed June 26, 2011).)
Outstanding debt for student loan versus credit card, (http://www.nytimes.com/2011/04/12/education/12college.html accessed June 26, 2011).)
http://www.ihep.org/publications/publications-detail.cfm?id=142
http://www.ihep.org/publications/publications-detail.cfm?id=142
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Before introducing parts of the actual report of the IHEP, 
the professor can ask students to independently research for-
profit colleges. Samples questions can include:

(1)  What is the difference between for-profit and non-
profit colleges?

(2)  What is the percentage of colleges in the United 
States that are for-profit?

(3) Do for-profit colleges receive any federal funding?

To help students answer those questions, the instructor 
can direct them to an article (http://www.huffingtonpost.
com/2011/04/25/for-prof it-col leges_n_853363.
html?page=1 accessed June 26, 2011) focusing on pages 1 and 
2 where they can read about the for-profit colleges industry. 

When taking excerpts from the IHEP report, the profes-
sor can point to the section that explains the difference be-
tween default and delinquency.

The report is very rich in data and the analysis presented 
there would help raise awareness about delinquency in the 
student loan industry and would reinforce quantitative liter-
acy skills.  One example that can be introduced in the project 
is a table (Table 3) that includes the percentage of 2005 bor-
rowers who were delinquent or who have defaulted on their 
student loans. 

Based on the table, the professor can ask the following 
questions:

a)  What difference does one notice among the percent-
age of borrowers who became delinquent without 
default, versus those who had defaulted, and what 
kind of institutions they come from. 

FIGURe 1  Outstanding debt for student loan 
versus credit card, (http://www.nytimes.
com/2011/04/12/education/12college.html 
accessed June 26, 2011).

Table 3  (Taken from: http://www.ihep.org/publications/publications-detail.cfm?id=142 page 23, accessed June 
26, 2011). 

http://www.huffingtonpost.com/2011/04/25/for-profit-colleges_n_853363.html?page=1
http://www.huffingtonpost.com/2011/04/25/for-profit-colleges_n_853363.html?page=1
http://www.huffingtonpost.com/2011/04/25/for-profit-colleges_n_853363.html?page=1
Outstanding debt for student loan versus credit card, (http://www.nytimes.com/2011/04/12/education/12college.html accessed June 26, 2011).
Outstanding debt for student loan versus credit card, (http://www.nytimes.com/2011/04/12/education/12college.html accessed June 26, 2011).
Outstanding debt for student loan versus credit card, (http://www.nytimes.com/2011/04/12/education/12college.html accessed June 26, 2011).
(Taken from: http://www.ihep.org/publications/publications-detail.cfm?id=142 
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b)  Do you see any economic advantage for graduating 
from college (versus leaving without completing your 
credentials)? Why? 

Another useful excerpt from the report focuses on the simi-
larities and differences on borrowers who are delinquent or 
who defaulted (see page 22 of the IHEP report http://www.
ihep.org/publications/publications-detail.cfm?id=142).

The instructor can ask students to analyze the reasons of 
these similarities/differences, and why borrowers from the 
for-profit colleges are more vulnerable to default than any 
other student population. These questions would reinforce 
critical thinking skills. 

Part 2
In conclusion, students can be asked to write a short essay 
answering the following questions: 

Should the for-profit “industry” be regulated? Should for-
profit colleges receive federal aid, why or why not? Should for-
profit institutions be allowed to make donations to candidates 
running for public office? Students will be asked to base their 
answers on the assigned articles, the data presented, and any 
other reliable articles or source of information they might find 
on their own. 

Possibility of a third project:
A third project and final project can be devised based on the 
first two projects. Its aim is to implement the work by other 
SENCER model course (http://myweb.lmu.edu/tzachari/
SENCER.html, accessed November 8th, 2011) and to assess 
whether students have retained the information from the pre-
vious two projects. The third project will consist of three parts. 
The first one will assess retained information, the second part 
will borrow ideas from other SENCER model courses and 
the third part will synthesize the information in a reflection 
on citizenship. These parts will be described next.

Part 1 
Students should be asked to estimate quantities that require 
the use of the computational and logical components of 
Cobb’s cognitive emulsion of quantitative reasoning as a start. 
The following problem will also assess whether they retained 
any information from the previous projects and whether 

their ability to develop number sense and estimates has been 
improved. 

i) Judy had accumulated a balance of $4000 on her credit 
card. The interest rate on her card is 15%. How long will it 
take her to pay off the balance if she were to make a) $100 in 
monthly payments, b) $300 in monthly payments?

ii) George, who had accumulated a similar debt, had a bet-
ter credit history and managed to get a credit card with a 5% 
interest rate instead. How long it will take George to pay off 
his own debt if he were to make a) $100 in monthly payments, 
b) $300 in monthly payments?

Next, students will be presented a graph (figure 2). The 
questions below will reinforce the visual and the verbal (in-
terpretative components) of Cobb’s cognitive emulsion of 
quantitative reasoning. 

The graph is extracted from a recent article about how 
households underestimate payments on credit card debt. 
This issue is relevant to students and would be a great place 
to start since it correlates with the idea that students need 
to develop better quantitative reasoning skills to make better 
decisions. Students will be asked to: 1) explain the meaning of 
each graph, 2) interpret why the lined graph is above the dot-
ted graph, and its significance 3) predict the behavior of each 
graph for interest rates above 30%, 4) explain why the lined 
graph grows much faster than the dotted graph, 5) explain 
why the gap between the two graphs widens as the interest 
rate increases and 6) explain the significance of carrying a debt 

FIGURe 2  Effect of the monthly payment amount 
and interest rate on the time to pay off 
a $4,000 loan. (www.fdic.gov/news/
conferences/soll.pdf, accessed November 
8, 2011)

www.fdic.gov/news/conferences/soll.pdf,
www.fdic.gov/news/conferences/soll.pdf,
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with an interest rate higher than 20% if one is to make $100 
in monthly payments. 

Students should then compare their estimates with the 
ones presented in the graph and explain the reason for any 
significant discrepancies. 

Part 2 
As stated earlier, Zachariah, Larson and Dewar (http://my-
web.lmu.edu/tzachari/SENCER.html, accessed November 8, 
2011), designed a course implementing the SENCER model. 
One of their lessons focuses on the student loan model. The 
project is a case study of the finances of one particular person. 
It is very interesting and can be implemented as a follow up 
project after exposing students to the concept of loans and to 
issues related to the student loan industry. One of the aims 
of the project described in this paper is to help students esti-
mate and develop number sense as a start. After familiarizing 
themselves with the basic principles of debt and the student 
loan industry, the model presented by Zachariah, Larson and 
Dewar can be adapted to look in details at a person’s financial 
situation. In particular, since it is a third project in an intro-
ductory college algebra class, the project will not be elaborate 
in asking students to look at all kinds of student loan (E.g. 
Perkins loans, Stafford loans, PLUS loans or Federal consoli-
dation loans), but will present students with a case-study of 
a person’s financial situation. A suitable example is described 
below. 

John has just graduated from college. He got a job that 
pays him $60,000 yearly (Gross). He is single and has no de-
pendents. He has recently bought a car for $15,000. He put 
$3000 down and financed the rest for 5 years at a 6% interest 
rate. He also has taken out student loans when he was a stu-
dent and needs to start repaying them. He has taken $5,000 
in loans, every year of study for four years. The terms of his 
student loan are: Annual interest rate 5% (fixed), 10 year term 
that needs to be paid monthly. He currently has no savings 
and only $2500 in his checking account. He has a credit card 
balance of $833. Assume that John needs to start repaying his 
loan immediately. 

John is currently living with his parents and pays no rent. 
Students can be asked to estimate (without relying on the for-
mula) his monthly bills by filling out a spreadsheet similar to 
the one presented by Zachariah, Larson and Dewar (includ-
ing payments on his car and student loan) and his take-home 
pay after taxes. They will also be asked to estimate John’s 

monthly savings if any. They then can be asked to accurately 
calculate the payments on his car loan and student loan, and 
compare it with their estimate. 

Part 3 
Based on their spreadsheets, students will be asked to write 
a detailed essay arguing whether John will be able to retire at 
age 65. They will assume that John will be getting a 3% raise 
every year and that he will remain single. 

One student will be asked to volunteer to discuss his an-
swer to the question with his peers. In the process, students 
in class will be asked to mentally estimate how the numbers 
in the spreadsheets get modified if John’s circumstances were 
to change, such as if he were to get married or to buy a home. 

Students could also be asked to predict how John’s fi-
nancial situation would change if he had not taken out those 
student loans. They can also be asked to research the “pay as 
you earn” program recently passed by president Obama and 
state their opinion about it and if such program would have 
benefited John in this case. 

This project contains all of the components of Cobb’s four 
different kinds of thinking that form the cognitive emulsion 
of quantitative reasoning: the computational and logical com-
ponents are presented in the three parts of the project, the 
visual component is presented in part 1, and finally the verbal 
and interpretative component in part 3. 

Conclusion
The projects described in this paper can help students develop 
quantitative reasoning and critical thinking skills, build confi-
dence in estimating quantities, synthesize, reflect on what they 
learned and use mathematical arguments and logical thinking 
to defend a decision. They also aim at engaging students in 
issues that are relevant to them.  The first project, for example, 
exposes students to debt in general: students learn about how 
car loan payments work, the concepts of interest rates, the 
danger of carrying too much debt and financing items they 
cannot afford. It also exposes them to the student loan system 
and problems with the way it is administered. 

The second project is directed towards critical thinking 
and as a follow-up to the first project. It engages students in 
thinking critically and effectively about the civic issue of feder-
ally funding for-profit colleges.

http://myweb.lmu.edu/tzachari/SENCER.html
http://myweb.lmu.edu/tzachari/SENCER.html
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A final project can be devised as a case study of a personal 
financial situation and can be designed in such as way to as-
sess whether students retained previous information. It also 
aims at enhancing students’ verbal and interpretative skills, 
and the use of mathematical arguments. 

Quantitative reasoning has been implemented across the 
curriculum to look at other important issues such as: income 
inequality in the U.S., fairness in voting, bankruptcy, wealth 
and democracy, fair divisions and pensions (Root, 2009). This 
approach can empower students and must be continually im-
proved so that a college education can provide an education 
to the whole person. Coupling quantitative reasoning to the 
SENCER model has the advantage of providing the civic 
framework to help students become better critical-thinkers 
and better decision-makers for their sake and the sake of the 
society they live in. 

About the Author
Reem Jaafar (Ph.D., 2010, Graduate Center 
of the City University of New York) is an as-
sistant professor in the Department of Math-
ematics, Engineering, and Computer Sciences 
at LaGuardia Community College, New York. 

Previously, she was an adjunct teaching physics at Lehman 
College, CUNY. Dr. Jaafar’s current areas of research are: na-
noscience and mathematics pedagogy.

Acknowledgements
The author would like to thank the leaders and the partici-
pants of the Project Quantum leap at LaGuardia as well as 
members of LaGuardia’s Center for Teaching and Learning, 
in particular Roslyn Orgel and Carolyn Henner-Stanchina 
for helpful discussions and feedback.

References
Auto Rates in New York Metro, New York http://www.bankrate.com/

funnel/auto/auto-results.aspx?market=2&prods=74 (accessed June 
26, 2011) 

Betne, Prabha. 2010.” Project Quantum Leap and SENCER at 
LaGauardia Community College ”, http://www.seceij.net/seceij/
summer10/project_quantum.html (accessed June 26, 2011)

Collins, G. 2009. When Sallie Met Barack http://www.nytimes.
com/2009/05/28/opinion/28collins.html (accessed June 26, 2011)

Cunningham A. and Kienzl, G.S. 2011. Delinquency: The Untold Story 
of Student Loan Borrowing, http://www.ihep.org/publications/
publications-detail.cfm?id=142 (accessed June 26, 2011). 

Deaton, J.P. 2008. How to Finance a Car and Get a Car Loan, http://
usnews.rankingsandreviews.com/cars-trucks/How-to-Finance-a-
Car/ (accessed June 26, 2011)

Fowler H. 2003. A dictionary of modern English usage (end rev. ed.). 
New York: Oxford University Press.

Kirkham, C. 2011. For-Profit Colleges Mount Unprecedented Battle 
For Influence In Washington, http://www.huffingtonpost.
com/2011/04/25/for-profit-colleges_n_853363.html?page=1 
(accessed June 26, 2011). 

Lewin, T. 2011. Burden of College Loans on Graduates Grows http://www.
nytimes.com/2011/04/12/education/12college.html (accessed June 
26, 2011). 

Lieber, R. 2010. How Debt Can Destroy a Budding Relationship http://
www.nytimes.com/2010/09/04/your-money/04money.html?_r=1 
(accessed June 26, 2011)

Paulos J.A. 2001. Innumeracy: mathematical illiteracy and the 
consequences. New York: Hill and Wang. 

Quantitative Literacy through Community-Based group Projects http://
myweb.lmu.edu/tzachari/SENCER.html (accessed November 8th, 
2011)

Root, B. 2009. “Social Justice Through Quantitative Literacy: A Course 
Connecting Numeracy, Engaged Citizenship, and a Just Society”. 
Lewis & Clark Graduate School of Education and Counseling 
Volume 18 (n3): page–37-43. 

SENCER. 2009. The SENCER Model Series http://www.sencer.net/
Resources/models.cfm (accessed on June 26, 2011) 

Soll, J. Keeney R. and Larrick R. 2010 Consumer Misunderstanding of 
Credit Card Use, Payments, and Debt: Causes and Solutions (www.fdic.
gov/news/conferences/soll.pdf, accessed November 8th, 2011)

Steen L. 1997. Why Numbers Count: Quantitiative Literacy for 
Tomorrow’s America. The College Board.s

Steen L. 2001. Mathematics and democracy: The case for quantitative 
literacy. National Council on Education and the Disciplines.

Steen L. 2004. Achieving quantitative literacy: an Urgent Challenge for 
Higher Education. The Mathematical Association of America. 

http://www.bankrate.com/funnel/auto/auto-results.aspx?market=2&prods=74
http://www.bankrate.com/funnel/auto/auto-results.aspx?market=2&prods=74
 http://www.seceij.net/seceij/summer10/project_quantum.html 
 http://www.seceij.net/seceij/summer10/project_quantum.html 
http://www.nytimes.com/2009/05/28/opinion/28collins.html
http://www.nytimes.com/2009/05/28/opinion/28collins.html
http://www.ihep.org/publications/publications-detail.cfm?id=142
http://www.ihep.org/publications/publications-detail.cfm?id=142
http://usnews.rankingsandreviews.com/cars-trucks/How-to-Finance-a-Car/ 
http://usnews.rankingsandreviews.com/cars-trucks/How-to-Finance-a-Car/ 
http://usnews.rankingsandreviews.com/cars-trucks/How-to-Finance-a-Car/ 
http://www.huffingtonpost.com/2011/04/25/for-profit-colleges_n_853363.html?page=
http://www.huffingtonpost.com/2011/04/25/for-profit-colleges_n_853363.html?page=
http://www.nytimes.com/2011/04/12/education/12college.html 
http://www.nytimes.com/2011/04/12/education/12college.html 
 http://www.nytimes.com/2010/09/04/your-money/04money.html?_r=1
 http://www.nytimes.com/2010/09/04/your-money/04money.html?_r=1
http://myweb.lmu.edu/tzachari/SENCER.html 
http://myweb.lmu.edu/tzachari/SENCER.html 
http://www.sencer.net/Resources/models.cfm 
http://www.sencer.net/Resources/models.cfm 
www.fdic.gov/news/conferences/soll.pdf
www.fdic.gov/news/conferences/soll.pdf

