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Financial literacy education in the United States is currently facing a significant achievement gap 

across socio-economic boundaries. Variation across these boundaries for high school students 

appear in both international (PISA) and national (Jump$tart) results. Current research investigates 

the disparity but does not suggest specific pedagogical methods for ameliorating the gap.  

This study explores how senior-year high school students, who are now of age, assume the 

responsibility of loans. A prototype learning environment, using open-source applications, where 

groups of three to four students can collaborate to complete assigned tasks has been created for 

student exploration. Six senior-high school students from Rutgers Future Scholars are the subjects. 

The results show an increase in knowledge growth across the six incremental tasks as the 

participants manipulated and addressed the variables that contribute to stages and outcomes of 

borrowing money from a financial institution. The participants shared their individual experiences 

after applying the application to solve the tasks presented and offered suggestions for future 

research.  
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Chapter 1 Introduction 

1.1 Statement of the problem 

Student achievement in financial literacy is a high educational priority worldwide1. The United 

States government with the implementation of the Common Core initiative have made improved 

student achievement a national objective2. The American educational system is not meeting its 

objectives for financial achievement. Our students are performing below standards outlined in 

the Common Core, as evidenced in both national3 and international4 surveys of student financial 

literacy. The problem is endemic. As such, its solution will require addressing the very structure 

of our system of financial literacy education. 

1.2 Studies that Address the Problem 

In her article, Huston (2010) states that measuring learning of financial literacy is essential to 

understanding the impact of educational programs as well as potential barriers to making 

improved financial choices. In another study, Lyons, Rachlis, Staten, and Xiao (2006) explored 

the role of financial education in the achievement of behavior change. The authors specified the 

importance of conducting outcome-based evaluations and concluded that: 

Á Researchers need to build a better link between theoretical models of behavior 

change as is applies to growth in knowledge of financial literacy and determine 

how impact data should be collected, analyzed, and interpreted. 

Á Researchers need to be more strategic in the projects they choose to evaluate and 

focus more on projects that have the greatest potential for documenting program 

impact using control groups and follow-up studies, as well as continue the 

 
1 Organisation for Economic Co-operation and Development (OECD) 

2 National Standards for Financial Literacy © Council for Economic Education 

3 Jump$tart Coalition for Financial Literacy 

4 Programme for International Student Assessment (PISA) 
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support of similar programs that do not have the resources to conduct rigorous 

evaluations. 

Á Lastly, the authors defined financial education and identified topics that should 

be included under its umbrella. 

1.3 Deficiencies in the Past Studies 

As part of the Jump$tart Coalition 2008 Personal Financial Literacy survey, students were asked 

to include their scores on college entrance examinations, either SAT or ACT. The purpose of this 

information was to determine whether financial literacy was related to academic ability, 

regardless of any financial education they may have received. The results showed a strong 

relationship between financial literacy and scores on the major college entrance exams. This 

result suggests that financial literacy, at least as measured by the standard Jump$tart examination 

(which stresses the ability to solve age-appropriate personal financial problems), may merely 

reflect the general ability to solve problems of any type. To support their theory, Cole, Paulson, 

and Shastry (2014) conclude that financial literacy is related solely to mathematical ability and 

not to financial literacy courses. 

In the Test Results of High School Students by Aspirations (Mandell, 2008), 

characteristics of the state mandate for schools were demonstrated to be important when 

investigating its effect on improving financial knowledge scores (Walstad et al., 2010). 

Additionally, researchers have found state mandates for personal finance education that are more 

specific to have a more positive effect on student comprehension than broadly defined mandates. 

In contrast, the results from the 2008 Jump$tart survey show that  there is a negative correlation 

between high school financial literacy courses and the results from the 31- question assessment. 

The national test data, however, are limited in their usefulness to evaluate the effectiveness of 
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financial education because of insufficient controls related to course content, test measurement, 

teacher preparation and amount of instruction (Lucey, 2005). 

1.4 Significance of the Study and Target Audience 

Research has shown a positive correlation associated with poverty rates in the respective 

communities and financial literacy achievement in education (Macartney, Bishaw, Fontenot, 

2013).  "However, the notion of an urban multicultural financial curriculum does not appear to 

have been extensively investigated or advocated" (Lucey & Giannangelo, 2006, p. 272). 

Urban areas do not produce a conducive environment for African American and Hispanic 

families to attain upward mobility. While there is evidence in the literature to support this 

limitation in upward mobility, data regarding the potential factors associated with socioeconomic 

stagnation in urban centers are limited (Lucey & Giannangelo, 2006). National results of 

financial literacy surveys have demonstrated limited knowledge of the necessary financial topics 

among high school seniors. There is a need for research studies that attempt to explain the factors 

responsible for the decline in urban centers and that elucidate the role of financial literacy, if any, 

in this process.  

My research is targeted towards urban high school students who score significantly lower 

in both international and national surveys in financial literacy education. The international 

economic crisis of 2008 was a reminder of the need to improve financial literacy education 

among all students, but more importantly, for students from lower socio-economic backgrounds.  

1.5 The Research Questions 

Combining advanced technologies (GeoGebra, Google Classroom, Knowledge Building 

Discourse Explorer) and pedagogical objectives as supported through the research of Powell and 

Alqahtani (2017) and Scardamalia and Bereiter (2006), monitored with the implementation of 
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social network analysis, can a pilot study applying these advanced technologies along with 

challenging tasks show an increase in knowledge growth as the participants manipulated and 

addressed the variables that contribute to stages and outcomes of borrowing money from a 

financial institution? Can the pilot study outcomes and the participants' shared individual 

experiences upon completion of the designed tasks, offer guidelines for further studies? 
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Chapter 2 Literature Review 

2.1 National and International Overview 

National survey results do not suggest an equitable distribution of instruction in high schools; in 

fact, they show a significant difference in scores between suburban and urban districts in 

financial literacy (Jump$tart Coalition, 2008). Moreover, the existing literature is not specific 

regarding approaches for ameliorating the gap in performance between suburban and urban 

school districts. Equity need not necessarily be achieved solely through the infusion of dollars 

into urban districts, but more importantly, through carefully designed academic programs and 

pedagogy. 

This literature review will provide evidence to determine whether students in urban 

centers and specifically African American and Latino students, score significantly lower in 

national surveys on financial literacy (Jump$tart Coalition, 2008). The delivery of financial 

literacy to our students is part of a national trend that began at the end of the 20th century and 

became more imperative after the financial collapse of 2008 (Fox, Bartholomae, & Lee, 2005). 

The curriculum for financial literacy education is not standardized and therefore falls under non-

specific domains in our high schools (Cole, Paulson, & Shastry, 2013). Training and professional 

development for teachers is rare or non-existent (Peng, 2007; Sloan, 2012). Likewise, urban 

centers of education are more adversely affected by the lack of a cohesive financial literacy 

system. The question becomes if, and how, this equity gap can be closed (Lucey & Giannangelo, 

2006). International perspectives, as shown through PISA5 results, suggest that the disparity in 

educational resources affecting urban centers may be underestimated; the United States falls in 

the middle of international rankings of financial literacy education (PISA, 2012). As our 

 
5 PISA: Programme for International Student Assessment.  
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economies continue to globalize (PISA, 2012), urban centers require a financial literacy 

curriculum that prepares students for real-world financial experiences (Lucey & Giannangelo, 

2006). 

The goal of financial education is to help students and adults achieve a level of financial 

literacy and become financially capable consumers. There is no ñofficialò definition of financial 

literacy; therefore, pathways towards achieving this outcome are varied in the literature. Specific 

student age programs of measurement through survey assessment (PISA, Jump$tart are two of 

multiple sources of metrics). The research of educational programs targeting specific age groups 

up through adulthood includes both general and very clearly defined pedagogical methods. The 

present research evaluates these programs6 using psychometric and statistical options available in 

computer applications software, such as Minitab, R, SPSS, and SAS. Multiple theories in 

psychology such as TTM (trans theoretical model of change) and the Theory of Planned 

Behavior have been adapted for research in financial literacy; statistical methods such as OLS 

(ordinary least squares), quantile regressions, and Analysis of Variance have been used to 

evaluate these findings. 

2.2 Research Rationale 

The 2010 Common Core State Standards Initiative (CCSSI, 2010) opens by stating its goal of 

providing clear and consistent learning outcomes to help prepare students for college, career, and 

life. With the Common Core goal in mind, I directed my research to determine whether  

curriculum shapes studentsô understanding of financial literacy to support a lifetime of good 

financial decision-making, and  to determine whether the curriculum is being equitably 

 

6 Council for Economic Education. 2011. Survey of the States 2011: The State of Economic and Personal Finance 

Education in Our Nationôs Schools. http://www.councilforeconed.org/ news-information/survey-of-the-states/ 
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facilitated. Therefore, variation in student financial literacy assessments across socio-economic 

and cultural boundaries should be minimized. Most of the variation in assessment analysis 

should be contained within group boundaries. 

2.3 Historical Perspective for National Financial Education  

In May of 2009, Congressman Barney Frank, then Chairman of the House Financial Services 

Committee, gave the Commencement address to the graduates of American University. He 

stressed the importance of the public ñhaving at least some knowledge of accounting.ò Below is 

the link to that speech and the accompanying video: 

https://podcasts.apple.com/sk/podcast/barney-frank-american-univeristy-2009-school-

public/id438304336?i=1000094064543. Published articles of the federal governmentôs role in 

the housing and economic crisis and the 2008 global collapse of the financial markets also 

emphasized a  need for universal financial literacy education (Lusardi & Mitchell, 2013). 

Public, private, and nonprofit sectors have been offering an increasing number of 

financial education resources and programs aimed at improving the financial knowledge, 

attitudes, and behaviors of students (K-12 and post-mandatory age education), families, and 

communities. The Jump$tart Coalition has over 560 resources in its financial education database. 

The National Endowment for Financial Education lists over 150 educational resources and 

curricula from a wide range of agencies, organizations, and firms in its Economic Independence 

Clearinghouse database. The Federal Reserve Bank of San Francisco includes 56 programs and 

resources in its Guide to Financial Literacy Resources (Hogarth, 2006). Yet, researchers have 

continued to struggle with developing measures that effectively gauge whether these resources 

and programs are working. There are widespread variations in the methods and measurements 

being used to document program impact, and many in the research community are still grappling 

https://podcasts.apple.com/sk/podcast/barney-frank-american-univeristy-2009-school-public/id438304336?i=1000094064543
https://podcasts.apple.com/sk/podcast/barney-frank-american-univeristy-2009-school-public/id438304336?i=1000094064543


FINANCIAL LITERACY EDUCATION 

 

8 

with the fundamental question of how to define program success (Schuchardt, Hanna, Hira, 

Lyons, Palmer, & Xiao, 2009).  

Interest in personal finance education in US schools has increased significantly since the 

1990s. From 1998 to 2009, the following changes occurred: states with content standards for 

personal finance education in the schools rose from twenty-one to forty-four, states requiring 

implementation of those standards increased from fourteen to thirty-four and states requiring that 

a personal finance course or economics course with personal finance content be taken before 

graduation from high school grew from one to 13 (Walstad, Rebeck, & McDonald, 2010). 

Prior to the collapse of financial markets in 2008, many researchers were already 

concerned with the signs that they were seeing in the marketplace. Prior to the financial collapse 

of 2008, Fox, Bartholomae, and Lee (2005), wrote a predictive paper calling for the need for 

financial education. They noted (at the beginning of the paper) that a poor level of financial 

understanding contributed to alarming outcomes such as rising rates of bankruptcy, high 

consumer debt levels, and low savings rates. 

In a publication authored by Lewis Mandell and funded through the Merrill Lynch 

Foundation, the results of the Jump$tart 2008 Survey of Young American Adults (high school 

seniors and for the first-time college students), the definition of standard of living is presented as 

a coordinated response to citizensô ability to possess financial resources and their knowledge of 

how to use resources efficiently (financial literacy). The Coalition found it ñdisturbingò that 

citizens with less income (ability) and education (literacy) were the marketed targets of the sub-

prime mortgages7. These MBSs (Mortgage Backed Securities) and the high default rate that 

 
7 Subprime mortgages are mortgages targeted at borrowers with less-than-perfect credit and less-than-adequate 

savings. 
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accompanied them fueled the financial crisis, and as the Coalition states, financial literacy and 

macroeconomic ramifications are closely linked.  

2.4 Contradictions and gaps in the literature 

Evidence of the effectiveness of pre-college financial education has been mixed. Some studies 

have questioned the value of personal financial education in secondary schools. For example, 

Mandell (2008), using the Jump$tart data that he collected from the 2008 survey, found no 

evidence that students taking a money management or personal finance course knew more about 

the subject than students who had not taken such a course8. In a concurrent survey taken by 

students accompanying the Jump$tart assessment, high school students with higher SAT or ACT 

performance scored the highest on the 31 personal finance questions. Upon the recommendation 

of Shawn Cole from Harvard Business School, the SAT and ACT scores were added to the 

Jump$tart 2008 survey results (2013).  

The study performed by Bernheim, Garrett, and Maki (2001) supports state mandates 

requiring high school students to take personal finance courses and provides strong statistical 

evidence to support its findings (Appendix D). 

Furthermore, national research showed that the characteristics of the state mandate for 

schools mattered when investigating its effect on improving financial knowledge scores (Walstad 

et al., 2010). Researchers have found out that more specific state mandates for personal finance 

education have a more positive effect on student understanding than those that are more broadly 

defined. In contrast, as stated above, the results from the 2008 Jump$tart survey show that there 

is a negative correlation between high school financial literacy courses and the results from the 

31- question assessment. These national test data, however, are limited in their usefulness to 

 
8 In addition to the 31 question survey, there were 18 additional classification questions. See appendix B 
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evaluate the effectiveness of financial education because of insufficient controls related to course 

content, test measurement, teacher preparation and amount of instruction.  

Unlike most high school courses in mathematics or science, there can be widespread 

national differences in the content of personal finance courses, and these courses can give 

different emphases to each topic even if they cover the same topics. The test also includes only 

thirty-one knowledge items that may not closely match the content of personal finance courses 

nationwide or provide an appropriate degree of emphasis to the topics taught in a course. 

Furthermore, the quality and amount of instruction in a national sample can vary because 

teachers may not be well-trained to teach the material or because of differences in the amount of 

instruction provided over a semester. A final problem is that the test data do not measure the 

initial level of financial knowledge to assess changes resulting from instruction in personal 

finance (Lucey, 2005). 

In an article, Huston (2010) states that measuring financial literacy is essential to 

understanding the effectiveness and impact of educational programs as well as the limitations to 

making effective financial choices that the programs are designed to address. She states that a 

construct is needed to measure consumersô ability to make effective financial decisions. 

Importantly, she found that a thorough examination of the existing literature reveals a paucity of 

research on financial literacy measurement. In her work, Huston cites an earlier article, by 

Marcolin and Abraham (2006), which identified the need for research focused specifically on the 

measurement of financial literacy.  

The results presented by Marcolin and Abraham (2006) were based on research published 

between 1996 and 2008. It is important to note that the study was an evaluation of measurement 

of financial literacy and its outcomes and not a study of financial literacy education programs. 
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Seventy-one research articles were chosen based on whether the study used a measure of 

financial literacy or financial knowledge.. 

Lyons, Rachlis, Staten, and Xiao (2006), specified in the article titled Translating 

Financial Education into Knowledge and Behavior Change, the importance of conducting 

outcome-based evaluations and concluded that: 

¶ Researchers needed to build a better link between theoretical models and behavior 

change and how impact data should be collected, analyzed and interpreted. 

¶ Researchers need to be more strategic in the projects they choose to evaluate. 

More focus needs to be placed on projects that have the greatest potential for 

documenting program impact using control groups and follow-up studies, and 

continued support of similar programs that do not have the resources to conduct 

rigorous evaluations. 

¶ Lastly, how to define financial education and what topics should be included in its 

umbrella. The article does not arrive at a conclusion for this point and concludes 

that more discussion is needed. 

2.5 The Jump$tart Coalition 

In the 1997-1998 academic year, the Jump$tart Coalition® for Personal Financial Literacy 

conducted its first Personal Financial Survey, a nationwide survey of 12th-grade students to 

determine their ability to understand and survive in the current economy. The mission is to 

educate and prepare the nationôs youth for future financial success. High school seniors were 

chosen as the population used to gauge financial literacy for two reasons. First, they were in the 

last year of basic schooling which is a requirement and is financed for all Americans. Second, as 

young adults who could sign binding contracts at age 18, they were confronting real financial 
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decisions that could have great consequences for their lives. The survey included 49 questions of 

which the first 31 were committed to the ñtestò part of the Survey. Questions 32-49 were 

classification questions (See Appendices A & B). The 31 test questions were multiple choice 

with four option answers. There were four primary areas of financial literacy understanding: (1) 

income; (2) money management; (3) saving and investing; and (4) spending and credit. The four 

categories were interspersed among the 31 survey questions. To control for Differential Item 

Functioning9, test questions ñwere put into age-and life cycle-appropriateò to make them relevant 

to high school students. At the ten-year anniversary of surveys, funding was provided to create 

the document.  

The 2008 survey included college undergraduates for the first time. Table 2.1, retrieved 

from Mandell (2009, p.14), limits the findings to high school seniors.  

Table 2.1. Summary the results of the first ten years of surveys 

Test Results of 

High School 

Students by 

Background 

1997 

Mean 

Score 

2000 

Mean 

Score 

2002 

Mean 

Score 

2004 

Mean 

Score 

2006 

Mean 

Score 

2008 

Mean 

Score 

2008 

% of 

Students 

2008 

% of 

Students 

Grade of C 

or 

Better 

2008 

% of 

Students 

Failing 

57.30% 51.90% 50.20% 52.30% 52.40% 48.30% 100% 4.70% 73.90% 

Parent's Income 

Less than 

$20,000 

55.20% 46.30% 45.70% 49.50% 48.50% 43.40% 10.70% 2.20% 85.20% 

$20,000 to 

$39,999 

58.20% 52.00% 50.70% 51.30% 50.80% 47.30% 20.10% 2.70% 77.90% 

$40,000 to 

$79,999 

59.60% 57.20% 52.30% 54.10% 53.70% 50.30% 26.50% 4.50% 70.90% 

$80,000 or more 59.00% 55.00% 52.70% 55.90% 55.60% 52.30% 23.00% 9.50% 62.00% 

Highest Level of Parent's Education 

Neither Finished 

H.S. 

 

51.40% 

 

47.00% 

 

43.70% 

 

44.60% 

 

44.50% 

 

44.20% 

 

11.50% 

 

1.60% 

 

85.40% 

          

Completed H.S. 57.10% 49.70% 47.50% 51.50% 50.60% 47.20% 24.40% 3.30% 77.10% 

Some College 55.80% 53.80% 51.70% 52.60% 51.80% 49.00% 21.60% 4.50% 73.20% 

College Grad or 

More 

 

59.30% 

 

55.10% 

 

53.50% 

 

55.40% 

 

55.60% 

 

51.80% 

 

36.80% 

 

7.55% 

 

65.30% 

Gender 

Female 57.90% 51.60% 50.70% 52.20% 52.30% 47.90% 55.30% 3.80% 75.40% 

 

9 Differential item functioning  (DIF ) is a statistical characteristic of an item that shows the extent to which the 

item might be measuring different abilities for members of separate subgroups. 
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Male 56.90% 52.20% 49.80% 52.40% 52.60% 49.00% 44.70% 5.80% 71.60% 

Race 

White 60.90% 54.50% 53.70% 55.50% 55.50% 52.50% 55.50% 7.10% 64.40% 

African 

American 

50.40% 47.00% 42.10% 44.00% 44.70% 41.30% 13.60% 1.40% 89.10% 

Hispanic-

American 

55.10% 45.30% 44.80% 48.30% 46.80% 45.10% 20.10% 2.50% 83.40% 

Asian-American 55.80% 53.50% 50.60% 48.30% 49.40% 47.20% 3.70% 1.70% 77.20% 

Native-

American 

48.80% 38.60% 45.50% 46.70% 44.10% 37.70% 2.20% 0.50% 88.80% 

Region 

Northeast    56.50% 53.80% 53.20% 6.90% 5.70% 57.25% 

Midwest    52.40% 54.20% 51.75 27.10% 6.80% 65.10% 

South    49.90% 49.90% 47.20% 40.10% 3.80% 77.50% 

West    52.20% 52.80% 45.20% 25.90% 3.70% 82.10% 

 

The first survey, in 1997, found that the average high school senior was unable to pass a simple 

test of personal financial literacy. Results of the 2000 and 2002 high school surveys indicated a 

decline from that low level. Results from the 2004 and 2006 surveys were optimistic that the 

downward trend in financial literacy may have finally turned around, but the 2008 survey 

produced the lowest result (48.3% pass rate).  

Nationally, the mean scores in 2008 for African American and Hispanic high school 

seniors of 41.3% and 45.1%, respectively, were significantly lower than white studentsô mean 

score of 52.5%. Comparing relative poverty rates in the respective communities from the data on 

Poverty Rates for Selected Detailed Race and Hispanic Groups by State and Place, 2007ï2011 

(Macartney, Bishaw, & Fontenot, 2013a) and from the American Community Survey Briefs 2013 

(Macartney, Bishaw, & Fontenot, 2013b), there is an indication of a positive correlation between 

financial literacy education and poverty levels. Figure 2.1 illustrates a bar chart that represents 

the national poverty percentages. 
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Figure 2.1. National poverty percentages from 2007 to 2011 

 

2.6 New Jersey census data 

In New Jersey, data from the U.S. Census Bureau (2010; see Table 2.2) showed a concentration 

of Hispanic and Black populations in urban centers. The populations of two municipalities in 

Essex County comprised more than 97% minority residents, including East Orange (97.8%) with 

the stateôs highest percentage of minority residents and Irvington Township (97.4%). In five 

other municipalities, minorities represented more than 90% of the total population: Camden 

Countyôs Lawnside Borough (96.9%), Camden City (95.1%), Essex Countyôs City of Orange 

Township (95.5%), Union Countyôs Plainfield (91.7%), and Passaic County, Paterson (90.8%). 

Table 2.2 New Jersey urban census data of Hispanic and Black populations 

Municipality County Hispanic 

Population  

Hispanic 

Population % 

Black Population 

Newark Essex 93,746 33.80% 145,085 
Patterson Passaic 84,254 57.60% 46,314 

Elizabeth Union 74,353 59.50% 26,343 
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Jersey City Hudson 68,256 27.60% 64,002 

Union City Hudson 56,291 84.70%  

Passaic Passaic 49,557 71%  

N. Bergen Twp. Hudson 41,569 68.40%  

Perth Amboy Middlesex 39,685 78.10%  

West New York Hudson 38,812 78.10%  

Camden Camden 36,379 47.00% 37,180 

East Orange Essex   56,887 

Irvington Twp. Essex   46,058 

Trenton Mercer   44,160 

Plainfield Union   25,006 

 

2.7 OECD and PISA  

The OECD produces a triennial report on the state of international education: to share evidence 

of the best policies and practices, and to offer specific support to help countries provide the best 

education possible for all of their students. The assessment of 15-year old students is the worldôs 

most comprehensive and reliable indicator of their capabilities as well as a powerful tool that 

countries and economies can use to fine-tune their education policies: 

ñEquipping citizens with the knowledge and skills necessary to achieve their full 

potential, to contribute to an increasingly interconnected world, and to convert better 

skills into better lives needs to become a more central preoccupation of policy makers 

around the world. Fairness, integrity and inclusiveness in public policy thus all hinge on 

the skills of citizensò (Angel Gurría, OECD Secretary-General). (Schleicher, 2018, p. 2) 

 

The Organisation for European Economic Cooperation (OEEC) was established in 1948 

to run the US-financed Marshall Plan for the reconstruction of the European post-war continent. 

By making individual governments recognize the interdependence of their economies, it paved 

the way for a new era of cooperation that was to change the face of Europe. Encouraged by its 

success and the prospect of carrying its work forward on a global stage, Canada and the US 

joined OEEC members in signing the new OECD Convention on 14 December 1960. The 

Organisation for Economic Co-operation and Development (OECD) was officially born on 30 

September 1961. The Organisation for Economic Co-operation and Development is a forum 
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where the governments of 34 democracies with market economies work with each other, as well 

as with more than 70 non-member economies to promote economic growth, prosperity, and 

sustainable development. OECD coordinates its information on a broad range of topics to help 

governments foster prosperity and fight poverty through economic growth and financial stability. 

Their goal is to help ensure that the environmental implications of economic and social 

development are considered. Figure 2.2 presents OECDôs organizational structure (retrieved 

from http://www.oecd.org/about/how-we-work/) 

 

Figure 2.2. OECDôs way of working 

 

Every three years beginning in 2000, the OECD puts out a world-wide test among its member 

nations titled Programme for International Student Assessment (PISA). To better compare 

student performance internationally, PISA targets a specific age of students. PISA students are 

aged between 15 years 3 months and 16 years 2 months at the time of the assessment and have 

completed at least 6 years of formal schooling. They can be enrolled in any type of institution, 

participate in full-time or part-time education, in academic or vocational programs, and attend 

http://www.oecd.org/about/how-we-work/
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public or private schools or foreign schools within the country. The subjects on the test are 

Reading, Science, and Mathematics. Beginning with the 2012 test, Financial Literacy was added 

to the examination. In 2014, the results of the 2012 test were published in a multi-volume 

document. Financial Literacy results are detailed in Volume VI (OECD, 2014b). 

PISA results document for policy makers in participating countries what the ñhighest 

performing and most rapidly improving education systems can do.ò Since financial literacy was 

included for the first time in 2012, countries can only evaluate their own educational systems by 

evaluating financial literacy results as they correlate with mathematics and reading results. New 

policy goals can be established against measurable goals achieved by both internal and other 

education systems.  

The PISA assessments focus on the level students can both utilize the knowledge and 

skills they have learned and practiced in school as they are confronted with real-life situations 

and challenges where that knowledge becomes relevant (OECD, 2014a). The PISA 2012 

Technical Report states:  

PISA assesses the extent to which students can use their reading skills to understand and 

interpret the various kinds of written material that they are likely to meet as they 

negotiate their daily lives; the extent to which students can use their mathematical 

knowledge and skills to solve various kinds of numerical and spatial challenges and 

problems (OECD, 2014c, p. 22). 

 

PISA also uses Student Questionnaires to collect information from students on various aspects of 

their home, family and school background, and School Questionnaires to collect information 

from schools about various aspects of organization and educational provision in schools. In PISA 

2012, 11 countries also administered a Parent Questionnaire to the parents of the students 

participating in PISA. Using the data from Student, Parent, and School Questionnaires, analyses 

linking contextual information with student achievement could address: 
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¶ differences between countries in the relationships between student-level factors (such as 

gender and socio-economic background) and achievement; 

¶ differences in the relationships between school-level factors and achievement across 

countries; 

¶ differences in the proportion of variation in achievement between (rather than within) 

schools, and differences in this value across countries; 

¶ differences between countries in the extent to which schools moderate or increase the 

effects of individual-level student factors and student achievement; 

¶ differences in education systems and national context that are related to differences in 

student achievement across countries; and 

¶ through links to PISA 2000, PISA 2003, PISA 2006 and PISA 2009, changes in any or all 

of these relationships over time (OECD, 2014c, p. 22) 

Table 2.3 summarizes the key features of PISA 2012 (adapted from OECD, 2014b, p. 31-2). 

Table 2.3. Some key features of PISA 2012 

Feature Description 

The content Mathematics, reading, science, and for the first time financial literacy 

The students 510,000 from a population of 28 million 15-year-olds in the schools of 

the 65 participating countries 

The 

assessment 

Paper-based tests, lasting two hours 

Test items mixture of multiple choice and free response 

The scoring PISA employs scaling models based on Item Response Theory 

methodologies  

 

2.8 Examples of questions used in the 2012 financial literacy assessment 

PISA defines financial literacy as:   

knowledge and understanding of financial concepts and risks, and the skills, motivation, 

and confidence to apply such knowledge and understanding in order to make effective 

decisions across a range of financial contexts, to improve the financial well-being of 

individuals and society, and to enable participation in economic life (OECD, 2012, p. 33).  
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The PISA exam for financial literacy contains five content areas of understanding and 

knowledge that correlate positively with their definition of financial literacy (OECD, 2016). 

Appendix F contains the invoice from which students are asked a series of multiple level 

questions (Appendix F). Scoring is based on a correct response for level 1 questions and a partial 

credit model for higher level questions. The difficulty level assigned to each question is 

highlighted in Appendix F. For example, Question 3 (Appendix F) requires students to interpret a 

financial document in a complicated situation that is likely to take place in real life. Students are 

required to calculate the correct amount due, given that the quantity described on the invoice is 

incorrect. In this task, full credit is given for the responses considering the tax change and 

postage, and partial credit is given to responses that only consider one of those factors. The 

partial-credit score is located at Level 3 while the full-credit score is located at Level 5. To get 

full credit, students need to interpret and use financial and numeric information in an unfamiliar 

context and solve a financial problem by using multiple numerical operations (i.e. addition, 

subtraction and calculation of percentages). To get partial credit, students need to interpret and 

use financial and numeric information and apply basic numerical operations (i.e. subtraction). 

2.9 Relationship between financial literacy and student background10 

On average, across OECD countries and economies, studentsô socioeconomic status explains a 

larger proportion of the variation in financial literacy than gender and immigrant background. 

Among the components of socioeconomic status, parentsô occupation explains a larger 

proportion of performance variation than parentsô education. Overall, the demographic and 

socioeconomic factors considered in this analysis explains 

 

10 Countries and economies are presented in three groups: those whose mean performance is above the OECD 

average, those whose mean performance is not statistically different from the OECD average, and those whose 

mean performance is below the OECD average. 
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22% of the total variation in financial literacy performance, which is similar to the proportions of 

explained variation in mathematics (23%) and slightly lower than that in reading (27%). The 

PISA index of socioeconomic factors (OECD, 2014b, pg. 84): 

¶ parentsô education and occupation 

¶ indicators of family wealth based on a survey of home possessions 

¶ educational resources available at home 

Students are considered ñsocioeconomically advantagedò if they are among the 25% of students 

with the highest PISA index in their country or economy, while socioeconomically 

disadvantaged students are among the 25% of students with the lowest PISA index. On average 

across OECD countries and economies, financial literacy performance is positively associated 

with socio-economic status, but that there is more variation in performance than socio-economic 

status can predict. The report states: 

Equity means providing all students, regardless of gender, family background or 

socioeconomic status, with similar learning opportunities. PISA measures equity by the 

strength of the relationship between studentsô socio-economic status and their 

performance: the stronger the impact of a studentôs socioeconomic status on his or her 

performance, the less equitably the country/economy provides students with opportunities 

for learning. PISA results in other domains consistently indicate that high performance and 

greater equity in learning opportunities and outcomes are not mutually exclusive: one does 

not have to be sacrificed to achieve the other (OECD, 2014b, p. 84). 

 

Table 2.4 (adapted from OECD, 2014b, p. 84) shows the relationship between financial literacy 

and socio-economic status. On average, across OECD countries and economies, 13.6% of the 

variation in student performance in financial literacy within each country and economy is 

associated with the PISA index of economic, social, and cultural status. The ñequityò goal is to 

have a low association between student performance and socioeconomic status (column #2). The 

difference in performance within a country across socioeconomic status should be low. The 
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second and third columns are measures of equity in financial literacy performance across 

socioeconomic levels. In summary: 

¶ Estonia combines high performance (529 versus the average of 500) and high equity as it 

displays above-average performance and above-average equity (i.e. a weak association 

between performance and socio-economic status 6.7% versus the average of 13.6%). 

¶ Italy and the Russian Federation also display above-average equity, 9.6% and 7.5%. 

¶ In New Zealand, the relationship between student performance and socio-economic status 

is stronger than average. 

¶ Finally, in the United States, the Financial Literacy performance was not significantly 

different from the normal average (492 vs. 500), and neither is the association between 

performance and socioeconomic status (16.6% versus 13.6%). But, the United States had 

the second-highest percentage (16.6%) of explained variation across socioeconomic 

groups,  just below New Zealandôs highest percentage. The performance difference across 

socioeconomic groups is exactly the international average (41 points), but still in the 

highest 66th percentile.  

This finding suggests that a low socioeconomic standing is consistent with a low score on the 

financial literacy assessment.  

Table 2.4. Comparing countriesô and economiesô performance in financial literacy and equity 

Country/Economy 1. Mean performance in 

financial 

literacy 

2. Strength of the 

relationship between 

financial literacy 

performance and 

socio-economic status 

3. Performance difference 

across socio-economic 

groups 

OECD average-13 500 13.6 41 

Estonia 529 6.7 24 

Australia 526 11.3 42 

Flemish Community 

(Belgium) 

541 11.3 37 

Poland 510 12.2 31 

Shanghai-China 603 12.5 29 

Czech Republic 513 13.3 45 
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New Zealand 520 19 64 

Latvia 501 13.2 32 

United States 492 16.6 41 

Italy 466 7.5 25 

Russian Federation 486 9.6 36 

Croatia 480 10.1 33 

Columbia 379 13 33 

Israel 476 14.4 50 

Spain 484 14.6 32 

France 486 15.5 50 

Slovenia 485 16.3 41 

Slovak Republic 470 18.2 48 

 

Key 

1. Countries/economies with mean performance in financial literacy above the OECD average 

2. Countries/economies where the strength of the relationship between financial literacy performance and 

socio-economic status is below the OECD average 

3. Countries/economies where performance differences across the socioeconomic spectrum are below the 

OECD average 

1. Countries/economies with mean performance in financial literacy not statistically different from the OECD 

average  

2. Countries/economies where the strength of the relationship between financial literacy performance and 

socio-economic status is not statistically different from the OECD average 

3. Countries/economies where performance differences across the socioeconomic spectrum are not statistically 

different from the OECD average 

1. Countries/economies with mean performance in financial literacy below the OECD average  

2. Countries/economies where the strength of the relationship between financial literacy performance and 

socio-economic status is above the OECD average  

3. Countries/economies where performance differences across the socioeconomic spectrum are above the 

OECD average 

 

2.10 Summary and Suggestions for a New Pedagogy 

The First World War was commonly referred to as the "War to End all Wars." It never received a 

Roman numeral until the Second World War just as the Great Depression was considered to be 

the depression to end all depressions. The financial crisis peaking in 2008 was not a crisis of 

unemployment, but a crisis of worldwide asset depreciation across most capital markets and at 

the same time the reduction of individual wealth. Short-term policies were put in place by the 

United States and other developed countries. All governments realized the importance of having 

long-term programs in place to improve citizen skills both through the education system and in 

the workplace. The Program for International Student Assessment (PISA), for the first time in 
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2012, included a financial literacy assessment. The PISA work is published under the 

responsibility of the Secretary-General of the Organisation for Economic Cooperation and 

Development (OECD) and the next assessment was in 2015. The OECD is an outgrowth of the 

original Marshall Plan as an instrument for continued cooperation among nations. It realized that 

the development of financial literacy skills among young people is increasingly perceived by 

policy makers as essential. The PISA document 2012 lists three areas of concern: 

¶ Given the greater complexity of financial products and services and systems, financial 

choices to be made by todayôs youth are much more challenging than previous 

generations and, many of todayôs youth may be first generation to experience these 

choices. In addition, gaps between socio-economic statuses can be closed through 

proper financial literacy education. Parents with lower education, income or wealth 

may be less equipped than other parents to impart financial literacy to their children. 

¶ Financial risks may be expanded more as life expectancy increases along with a 

decrease in welfare and occupational safety nets, accompanied by a changing global 

job market. 

¶ 15-year old students have access to many financial services, some long-term financial 

decisions such as post compulsory education payments require planning as parents 

may no longer be able to bear the burden themselves of payment. 

Young people can learn about financial literacy matters from a variety of sources, including 

parents, friends, schools, as well as personal experiences such as a part-time job, bank account, 

debit or credit card. As more and more countries introduce financial education into schools, as 

part of a national strategy for financial education across the whole population with a view to 

advancing financial literacy among young generations, assessment of the success of these 



FINANCIAL LITERACY EDUCATION 

 

24 

programs can be continually monitored through the international PISA results of 15-year old, or 

Jump$tart Coalition of high school seniors in the United States. As of 2014, the United States 

was one of more than 50 countries that had either implemented or designed a national strategy 

for financial education. Many of these strategies make specific references to the introduction of 

financial education in schools and/or identify young people as specific stakeholders. In the 

United States, the Financial Literacy and Education Commission, chaired by the Secretary of the 

Treasury, released the National Strategy for Financial Literacy in 2011. The Commission is 

continually introducing updates in order to improve the skills of American students. 

 Despite the progress made, only a small number of countries have developed financial 

education in a structured way. OECD (PISA, 2012) reports that even in countries where some 

form of financial education is provided in schools, the content and even the definition varies, 

with some countries and schools offering economics or business studies rather than teaching 

students how to manage their personal finances. Only a few countries have developed dedicated 

financial education frameworks and have introduced financial education into the school 

curriculum. In addition, the provision of financial education in school is often not tied to an 

official standardized curriculum. 

 In many cases, schools may have flexibility in integrating financial education into the 

curriculum, and teachers may have flexibility as to whether or not to include aspects of financial 

literacy within their subjects. Teachersô decisions to provide financial education to their students 

are also linked to the availability of teaching material and professional development, which may 

be very limited. The literature presented is conflicted on which mechanism to deliver the 

curriculum, through mathematics or business courses; who should deliver it, which types of 
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pedagogical methods will best serve the students; and finally, an examination on whether all 

stakeholders are actually getting the information.  

 The literature I researched on specific curriculum and professional development for 

financial literacy was limited. The literature on curriculum design for urban centers was even 

less robust. I found two important documents, one a literature review previously noted (Lucey & 

Giannangelo, 2006) and the second, a book written by a local author with strong ties to the city 

of Newark, New Jersey (Troutt, 2014). These two documents are the inspiration for my research 

on the gaps in the existing literature and my own creation of an application and task design for 

student involvement in one targeted area of financial literacy. I am particularly interested in 

student knowledge of mathematics and careful planning before assuming the responsibility of a 

loan, whether it be for education, automobile or the starting up of a new business venture. Since, 

as stated earlier, curriculum designers are unsure which academic department should be teaching 

financial literacy, the application and task design I created will support any avenue of instruction. 

In addition, the delivery of the application and tasks is done through a virtual portal. Interactive 

dialogue and discovery will contribute to a successful financial practice (Lucey & Giannangelo, 

2006). The unfortunate alternative to the lack of financial instruction in the urban centers can be 

best stated in a quote from Henry Ford that David Troutt (2014) used to open Chapter 2 of his 

book: ñWe shall solve the city problem by leaving the cityò (p. 41).  
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Chapter 3 Methodology 

3.1 Vygotsky's Zone of Proximal Development 

The concept of zone of proximal development (ZPD) was developed by Lev Semenovich 

Vygotsky during the late 1920s and elaborated until his death in 1934 (Shabani, Khatib, & Ebodi, 

2010, p. 27). In Mind in Society: The Development of Higher Psychological Processes, Vygotsky 

defined the ZPD as ñthe distance between the actual development level as determined by 

independent problem solving and the level of potential development as determined through 

problem solving under adult guidance or in collaboration with more capable peerò. That is, the 

ZPD was understood by Vygotsky to describe the current or actual level of development of the 

learner and the next level attainable through the use of "instrumental transformation of 

technological tools into instruments that mediate usersô activity" (Alqahtani & Powell, 2016, p. 

72) and adult (educator) or capable peer facilitation.  

The idea when applied to the school environment, students learn best when working 

together with peers during joint collaboration, and it is through such collaborative endeavors 

with students of variable skills, it is possible that learners learn and internalize new concepts and 

skills (Shabani, Khatib, & Ebodi, 2010). The main goal of education from Vygotskian 

perspective is to keep learners in their own ZPDs as often as possible by giving them interesting 

and culturally meaningful learning and problem-solving tasks that are slightly more difficult than 

what they do alone, such that they will need to work together with the teacher as a facilitator and 

observer of the lesson (Shabani, Khatib, & Ebodi, 2010). The idea is that after completing the 

task jointly, the learner will be able to complete the same task individually next time, and 

through that process, the learnerôs ZPD for that particular task will have been raised. This 
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process is then repeated at the higher level of task difficulty that the learnerôs new ZPD requires 

(Shabani, Khatib, & Ebodi, 2010).  

The equitable distribution of financial literacy instruction in New Jersey urban 

schools is not supported by national survey results (Jump$tart Survey), which show a 

significant gap in scores between suburban and urban districts. In order to narrow this gap, I 

have chosen a specific topic that is common to all graduating senior high school students, 

and that is the understanding of the implications of taking out a loan, whether it be for a car, 

a micro business or for education.  

ñKnowledge building represents an attempt to refashion education in a fundamental 

way so that it becomes a coherent effort to initiate students into a knowledge creating 

cultureò (Scardamalia & Bereiter, 2006). Powell and Alqahtani (2016) propose that 

ñinvestigative technological tools,ò should include specifically designed tasks, and an 

environment where small groups of students can collaborate, and researchers can monitor, 

gain insight and quantify progress in student understanding of mathematical understanding. 

Scardamalia and Bereiter (2006) propose creating ñepistemic artifactsò that serve in the 

advancement of knowledge. These artifacts are knowledge building tools to which I have 

created a loan app using open source dynamic software from GeoGebra11. To support the 

app, I have created six investigative tools which I refer to as tasks. Powell & Alqahtani (2017) 

state: 

In instrument mediated activity, instruments mediate usersô activity or action to achieve a 

certain goal. While engaging in an activity, users monitor consciously the continuous 

transformation of an object towards their goal. This mediator role that instruments play 

governs the user-object relations, which might take epistemic or pragmatic forms. The 

 
11 GeoGebra is an interactive geometry, algebra, statistics and calculus application, intended for learning and teaching mathematics and science 

from primary school to university level.  

https://en.wikipedia.org/wiki/Interactive_geometry_software
https://en.wikipedia.org/wiki/Algebra
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Calculus
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epistemic mediation form focuses on the object and its properties. In this form, the 

instrument helps the user understand the object and its structure (p. 73). 

 

3.2 The explanation of the application and the tasks 

The application opens with three ñslidersò12: amount borrowed, interest rate, and monthly 

payment (see Figure 3.1). The sliders are synced to a spreadsheet, so the effects on monthly 

payments can be carefully examined by moving the sliders and noticing changes in the 

spreadsheet. The spreadsheet consists of eight headings: payment number, monthly payment, 

amount applied to principal, amount applied to interest, balance due, percent of balance owed, 

expected percent of balance owed, and the difference between the two percentages. Expected 

percent owed (column I) and the difference between percent owed and expected percent owed 

(column K) challenge the idea that, for example, I have a 10-year loan, after 5 years, I expect 

50% of the loan to be paid off. The reality can be seen in the spreadsheet. These last three 

columns will challenge studentsô ñprevailing wisdomò about how a loan is calculated and 

hopefully, lead to some interesting collaborative discussions among the students. ñIn this 

context, student-generated theories and models are to be judged not so much by their conformity 

to accepted knowledge but by their value as tools enabling further growthò (Scardamalia and 

Bereiter, 2006, p. 112).  

The slider page also displays the total amount paid for the loan and the total interest that 

is paid. Aligned with the app are 6 tasks to be completed by students who collaborate in groups 

of, for example, three-four. Each student will be supplied with a laptop or tablet to record their 

results. Student collaborative responses to the tasks are imported in Google Classroom in a 

spreadsheet format, that identifies each studentôs contributions. Using open source software, 

 
12 In GeoGebra, a slider is the graphical representation of a free number or free angle. You can easily create a slider for any existing free number 

or angle by showing this object in the Graphics View. 

https://wiki.geogebra.org/en/Numbers_and_Angles#Free_Numbers_and_Angles
https://wiki.geogebra.org/en/Numbers_and_Angles#Free_Numbers_and_Angles
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KBDeX, which was introduced to the Rutgers GSE in the spring of 2016, discourse can be 

examined and quantified for collaborative and individual student growth. 

 
Figure 3.1. The loan app: spreadsheet and sliders. 

 

When we speak of engaging students in ñthe deliberate creation and improvement of 

knowledge that has value for a communityò (Scardamalia & Bereiter, 2003), the main value is 

new knowledge gives rise to and accelerates the development of  newer knowledge. Therefore, 

student-generated  models are to be evaluated  by their value as tools enabling further growth 

(Scardamalia and Bereiter, 2006). 
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3.3 The six tasks and their objectives 

3.3.1 Task 1: The Sliders  
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Figure 3.2. Task 1: The sliders 

 

3.3.2 Task 2: Use the sliders and learn each purpose. 

Each subsequent task was created with the intent of engaging students in ñthe deliberate creation 

and improvement of knowledge that has value for a communityò (Scardamalia & Bereiter, 2006, 

p. 112). Figures ## that follow relate to Task #2. Questions #3 & #4 in this task ask students to 

build on the information gained from the sliders and require deeper thought as to the implications 

of the total interest paid on a loan simply by fixing both the amount borrowed and interest rate 

but changing the number of years over which the loan is to be paid. Question #4 asks students to 

think about what life circumstances can determine the length of the term of a loan. This problem 

personalizes the task question and supports ñknowledge that has value for a communityò 

(Scardamalia & Bereiter, 2006, p. 112). 
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Figure 3.3. Objective Task #2: Use the sliders and learn each purpose. 
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3.3.3 Task 3  

Task 3 introduces for the first time, the effects that the sliders have on the spreadsheet (see 

Figure 3.4). The objective: In this short segment, students will notice that loan repayments are 

done monthly and that the actual loan payment is a fixed amount. We are making the first 

transition from the sliders to the spreadsheet. 

 

 

Figure 3.4. Task 3 sliders. 
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Figure 3.5. The spreadsheet for Task 3. 

 

The intent is for students to notice that the payment stays fixed for the life of the loan. See 

column B in both screenshots. The years increased from 10 to 15, but the monthly payment given 

the number of years will always remain the same. The other columns in the spreadsheet have 

either decreasing (D, E, H, I), increasing (C), or increasing and decreasing (K) values, depending 

on what the column represents (see Table 3.1 for the column listings and explanations). 

Table 3.1. The spreadsheet column headings and explanation 

Column Heading Explanation 
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A Payment # Increasing the progression of payments 

B '$Payment' The fixed $ monthly payment for the life of the loan 

C '$Amt. Applied to 

Borrow' 

the portion of the $ payment that is applied to the original amount borrowed 

D '$Amt. Applied to 

Interest' 

the portion of the $ payment that is applied to the interest amount borrowed 

E '$Amount Owing' After the $ payment, the amount remaining owed to the principal 

H Percent Owing After the $ payment, the percent still 

 Owed 

I Expected % Owing For example, when half of the total payments are made, there is an 

expectation that 50% of the loan has been paid.  

J Payment # Repeat of column A 

K % Owing-Expected % 

Owing 

The actual difference between the % owing on the loan and what % the 

borrower is expecting owing. 

 

3.3.4 Task 4  

 

Task 4 asks the students to investigate and summarize the changes in columns C & D as the 

sliders are moved (see Figure 3.6). The objective is for students to understand that only a portion 

of the payment is applied to the loan principal, while a portion is applied to the interest. Students 

will also notice that the apportionments change as the loan progresses and they will notice the 

ñdirectionò of the changes (see Figure 3.7).  
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Figure 3.6. Task #4 Columns C & D questions. 
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Figure 3.7. Task #4, a view of the spreadsheet, columns C & D. 

 

Note that the amount applied to the principal increases as more payments are made, while the 

amount applied to interest decreases as more payments are made. Question #5 on Task 4 

challenges students to create a deeper dialog within each group in order to gain a better 

understanding of how the payment of a loan is partitioned. Vygotskyôs Zone of Proximal 

Development13 interprets the growth in knowledge that is promoted with this question. 

3.3.5 Task 5 

 

In Task 5, students are asked to interpret the sliders' effects on columns E, H and I. Column E 

quantifies the balance due on the loan after payment has been made. Column H is the percent of 

the loan still outstanding while column I quantifies the 'expected' balance of the loan. The 

expected percent is simply the ratio of the payment made to the total number of payments.  The 

non-linear relationship between the amount owed and the total borrowed is first introduced in 

this task. Task #6 will clarify this relationship visually. The tasks were created specifically so that 

it is not necessary for the app and the tasks to be included solely in a mathematics curriculum.  

 
13 ZPD, through social interaction in dialogue, the distance between the actual development level as determined by independent problem solving 

and the level of potential development as determined through problem solving under adult guidance or in collaboration with more capable peer. 

This is explained in detail in the sub chapter Social Network Analysis at the end of this Methodology chapter. 
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Figure 3.8. Task 5 questions. 

 

Table 3.2 is the values shown in columns E, H and I from the spreadsheet after the 90th payment 

or half-way of a 15-year loan (see Appendix C). By comparing actual percent owing and 

expected percent owing, students will recognize an important characteristic of loan repayment. 

They will discover two contributing factors to the gap. One is the interest and the other is the 

number of years. They will see that the amount borrowed does not affect the gap. In Task 6, more 

clarity will become evident as the gap between percent owing and expected percent owing 

increases as the interest rate and or the number of years increases.  

Table 3.2. Columns E, H & I on the Spreadsheet: '$Amount Owing', Percent Owing, Expected % Owing  

Half-way point of a $135k, 15-year loan 
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$77607.27 57.49 50 

 Note: a 15-year loan requires 180 monthly payments. 

 

3.3.6 Task 6 

 

Task 6 investigates the effects on Columns H, I & K on the spreadsheet as the sliders are 

changed. Objective: to gain an understanding of what is meant by expected percent owing, and 

then to comment on the graphs displaying the relationship   

¶ Between the percent Owing to payment # and % expected to payment #.   

¶ The graphical relationship between the differences between the % Owing - % Expected 

owing to the payment number. 

This final task completes the investigation of the relationship between the payment number and 

the difference between percent owing and expected percent owing. In this task, subjects are 

noticing the graphical relationship in which the prior task depended on an algebraic view of the 

relationship. Task #6 creates a visual environment in which subjects can build knowledge in an 

alternate medium. There are two graphs in this task. The first graph, I created showing the linear 

relationship of expected % owing and the non-linear relationship of percent owing versus 

payment #. The goal is to assist subjectsô understanding that the algebra of both expected percent 

and actual percent are different; and the changes that are in the ñcurvatureò as we adjust the 

sliders. 

 For the second graph in the task, the subjects create their own graph of %owing 

- %Expected Owing versus Payment #. The students are asked to comment about what the 

curvature actually represents on the curvature of the graph and how the curvature changes with 

the changes in the three variables of the sliders. 
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