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Financial literacy education in the United States is currently facing a significant achievement gap
across sockeconomic boundaries. Variation across these boundaries for high school students
appear in both international (PISA) and national (Jump$tastiitee Current research investigates
the disparity but does not suggest specific pedagogical methods for ameliorating the gap.

This study explores how senigear highschool students, who are now of age, assume the
responsibility of loans. A prototypedening environment, using opaource applications, where
groups of three to four students can collaborate to complete assigned tasks has been created for
student exploration. Six senibdigh 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 shareditttividual experiences
after applying the application to solve the tasks presented and offered suggestions for future

research
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Chapterll nt roducti on
1.1St at ement of the probl em
Student achievement in financial literacy is a high educational priority worldwitie United
States government with tih@plementation of the Common Core initiative have made improved
student achievement a national objectividhe American educational system is not meeting its
objectives for financial achievement. Our students are performing below standards outlined in
theCommon Core, as evidenced in both natisaall internationalsurveys 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.
12St udi eAddt Bas t he Probl em
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, hypRachlis, Staten, and Xiao (2006) explored
the role of financial education in the achievement of behavior change. The authors specified the
importance of conducting outcorm@ased evaluations and concluded that:

A Researchers need to build a better linkmeen 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.

A Researchers need to be more strategic in the projects they choose te@aradua
focus more on projects that have the greatest potential for documenting program

impact using control groups and follewp studies, as well as continue the

1 Organisation for Economic Gaperation 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.
A Lastly, the authors defined financial education and identified topics that should

be included under its umbrella.
13Deficiencies in the Past Studies
As part of the Jump$tart Coalition 2008 Personal Financial Literacy survey, students were asked
to include their scores on college entrance examinations, either SAT or ACT. The purpose of this
information was to determine whether financial literacy was related to academic ability,
regardless of any financial education they may have received. The stmuisd a strong
relationship between financial literacy and scores on the major college entrance exams. This
result suggests that financial literacy, at least as measured by the standard Jump$tart examination
(which stresses the ability to solve eagpr@riate 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 scoresigi&@d 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 {p$tart survey show that there is a negative correlation
between high school financial literacy courses and the results from-the&stion 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

14Si gni ficance of the Study and Target Audienc
Research has shown a positive correlation associateg@verty rates in the respective

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

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

have been extensively investigatmdadvocated” (Luce§ Giannangelp2006 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 mobity, data regarding the potential factors associated with socioeconomic
stagnation in urban centers are limited (Lu€eGiannangelp2006§. National results of
financial literacy surveys have demonstrated limited knowledge of the necessary financal topic
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 towandgidan 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 stuents, but more importantly, for students from lower s@zonomic backgrounds.
15The Research Questions
Combining advanced technologies (GeoGebra, Google Classroom, Knowledge Building
Discourse Explorer) and pedagogical objectives as supported through the research aritbwell

Algahtani (2017) and ScardamadindBereiter (2006), monitored with the implentation 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 outcbbagsowving 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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Chapter2Li t er Rd wir ew

21Nati onlamt emmati onal 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 Coalitionp@8). Moreover, the existing literature istispecific
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 digicts, 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 significandy 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 collaps2068 (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 rare or nomxistent (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 $Alts, 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 literacyeation (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 +eakld financial experiences (Lucey & Giannangelo,
2006).

The goal of financial education is help students and adults achieve a level of financial
|l iteracy and become financially capable consu
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 definedgugcignethods. The
present research evaluates these prograsisg 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 madethange) 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.
22Res éharRcati onal e
The 20D Common Core State Standards Initiatf@CSS, 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, | directed ragearch to determine whether
curriculum shapes studentsod6 understanding of

financial decisiormaking, 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 Nationbs Sc ho oihfermatiom/sutvg-of-thestatesh. counci | f
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facilitated. Therefore, variation in studdmancial literacy assessments across secmnomic

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

should be contained within group boundaries.

23Hi st ori cal Perspective for National Financi a
In May o 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 puldhaving at least some knowledge of accountifBglow is

the link to that speech and the accompanying video:

public/id438304336?i=1000094064548u bl i shed articles of the fed

the housing and economic crisis and the 2008 global collapse of the financial markets also
emphasized a need for universal financial literacy educéd_usardi & 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 studer€s1(2 and posmandatory 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 agcies, 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
continuedto 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 communitygrappting


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
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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, thdléaving changes occurred: states with content standards for
personal finance education in the schools rose from twamgyto fortyfour, states requiring
implementation of those standards increased from fourteen tofibuntyand states requiring that
apersonal 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 pépatra 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
Foundationthe results of the Jump$tart 2008 Survey of Young American Adults (high school
seniors and for the firdtme college students), the definition of standard of living is presented as
a coordinated response to ci tsamwéthearkmmwledbgeiol i t vy
how to use resources efficiently (financi al
citizens with less income (ability) and education (literacy) were the marketed targets of-the sub

prime mortgages These MBSs (Mortgge Backed Securities) and the high default rate that

7 Subprimemortgagesremortgagesargetedatborrowerswith lessthanperfectcreditandlesstharnradequate
savings.

t
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accompanied them fueled the financial crisis, and as the Coalition states, financial literacy and
macroeconomic ramifications are closely linked.

24Contradictions and gaps in the |literature
Evidence ofhe effectiveness of preollege 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 soorey nb

evidence that students taking a money management or personal finance course knew more about
the subject than students who had not taken such a edurgeconcurrent survey taken by

students accompanying the Jump$tart assessmentdfigbl stdents with higher SAT or ACT
performance scored the highest on the 31 personal finance questions. Upon the recommendation
of Shawn Cole from Harvard Business School, the SAT and ACT scores were added to the
Jump$tart 2008 survey results (2013).

The studyperformed 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 tha 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 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 hggthool financial literacy courses at tresults from the

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

s 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 pedjmn and amount of instruction.

Unlike most highschool 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 tbeyer 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 qu& and amount of instruction in a national sample can vary because
teachers may not be wathined 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 nfeasure
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 atational 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 consumerso abi
Importantly, she founthat 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 spgaifictde
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 literdacation programs.
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Seventyone 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 Educatio into Knowledge and Behavior Change, the importance of conducting
outcomebased evaluations and concluded that:
1 Researchers needed to build a better 1|
change and how i mpact data nssheawlrdetheed .c o
T Researchers need to be more strategic i
More focus needs to be placed on projec
documenting program i mpacupusitug iesnt mm
contismpeadrt of similar programs that do

rigorous evaluations.

T Lastl vy, how to define financi al educati
umbrel |l a. The article does not &ersri ve a
t hat more discussion iIis needed.

25Théumps$tart Coalition

In the 19971998 academig/ear, the Jump$tart Coalition® for Personal Financial Literacy

conducted its first Personal Financial Survey, a nationwide survey ofji&le students to

determine theiability to understand and survive in the current economy. The mission is to
educate and prepare the nati orséheolsgnmnstvdie f or f u
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 ¢racts 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

whi ch t

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

he

fi

rst

31

wer e

commi

tt edOwer t

h e

ites

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 besfibur

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

Functioning,

to high school students. At the tgaar anniversgrof surveys, funding was provided to create

the document

t est

The 2008 survey included college undergraduates for the first time. Z.aptetrieved

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

Table2.1. Summary the results of the first ten years of surveys

1997 2000 2002 2004 2006 2008 2008 2008 2008
Mean Mean Mean Mean Mean Mean % of % of % of
Te§tResuItsof Score Score Score Score Score Score  Students  Students Students
High School Gradeof C Failing
Studentdy
or
Background Better
57.30% 51.90% 50.20% 52.30% 52.40% 48.30% 100% 4.70% 73.90%
Parent'sncome
Lessthan 55.20% 46.30% 45.70% 49.50% 48.50% 43.40% 10.70% 2.20% 85.20%
$20,000
$20,000t0 58.20% 52.00% 50.70% 51.30% 50.80% 47.30% 20.10% 2.70% 77.90%
$39,999
$40,000t0 59.60% 57.20% 52.30% 54.10% 53.70% 50.30% 26.50% 4.50% 70.90%
$79,999
$80,0000r more 59.00% 55.00% 52.70% 55.90% 55.60% 52.30% 23.00% 9.50% 62.00%
HighestLevel of Parent'sEducation
NeitherFinished
H.S. 51.40% 47.00% 43.70% 44.60% 44.50% 44.20% 11.50% 1.60% 85.40%
CompletedH.S.  57.10% 49.70% 47.50% 51.50% 50.60% 47.20% 24.40% 3.30% 77.10%
SomeCollege  55.80% 53.80% 51.70% 52.60% 51.80% 49.00% 21.60% 4.50% 73.20%
CollegeGrador
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 differeabilities for members of separate subgroups

guest i oandlifefcyclea pep rpouptr ii antteo0 atgoe ma k e
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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 50.40% 47.00% 42.10% 44.00% 44.70% 41.30% 13.60% 1.40% 89.10%
American
Hispanic 55.10% 45.30% 44.80% 48.30% 46.80% 45.10% 20.10% 2.50% 83.40%
American
AsianrAmerican 55.80% 53.50% 50.60% 48.30% 49.40% 47.20% 3.70% 1.70% 77.20%
Native- 48.80% 38.60% 45.50% 46.70% 44.10% 37.70% 2.20% 0.50% 88.80%
American
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 financiéiteracy. Results of the 2000 and 2002 héghool 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,
score of 52.5%. Comparing relativevaoty rates in the respective communifiesn the datan
Poverty Rates for Selected Detailed Race and Hispanic Groups by State and Plac202007
(Macartney, Bishaw, & Fontenot, 2013a) drain the American Community Survey Briefs 2013
(Macartney, Bishw, & Fontenot, 2013bjhere is an indication of a positive correlation between
financial literacy education and poverty levéigyure2.1 illustrates dar charthatrepresents

the national poverty percentages.

wer
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Poverty Rates by %, 2007 - 2011

White African-American Asian Hispanic

10 15 20

5
|

Figure 2.1. National poverty percentagé®m 2007 to 2011

26New Jersey census dat a

In New Jersey, data frotheU.S. Census Bureg@010; see Table 2)Xhowed 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 stateds hi ghes tdengandcvengian acgveshim(97.4). Infove i ty r e
other municipalities, minorities represented more than 90% of the total population: Camden
Countyds Lawnside Borough (96.9%), Camden Ci't

Township (95. 5% lajnfield (1. 64), and Passait Godndy, Paterson (90.8%).

Table2.2 New Jersey urban census dafeHispanic and Black populations

Municipality County Hispanic Hispanic Black Population
Population Populatior®o

Newark Essex 93,746 33.80% 145,085
Patterson Pass& 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
EastOrange Essex 56,887
Irvington Twp. Essex 46,058
Trenton Mercer 44,160
Plainfield Union 25,006

270ECRnd PI SA
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. Blseessmentof fearo | d st udent s i s
most comprehensive and reliable indicator of their capabiasesell asa powerful tool that
countries and economies can use to-fiumee their education policies
AEquipping citizens with thknowledge 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. Fairnesstegrity and inclusiveness in public policy thus all hinge on
the skills of citizend (Angel Gurra, OECD Secretargeneral) (Schleicher2018 p. 2
The Organisation for European Economic Cooperation (OEEC) was established in 1948
to run the USfinanced Marshall Plan for the reconstruction of the Europeanyastcontinent.
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. Encouitgged by
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 Gaperation and Development (OECD) was officiallyrion 30

September 1961. The Organisation for Economieo@eration and Development is a forum

t
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where the governments of 34 democracies with market economies work with each other, as well
as with more than 70 nemember economies to promote economic gropthsperity, and
sustainable developme@ECD 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 environmlamtglications of economic and social

development areonsideredFi gur e 2. 2 pargamzational strucuig€trizved

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

OECD'’s way of working

Data Collection J

\} Analysis
\b Discussion

\& Decisions
\} Implementation)

Peer reviews, J
multilateral surveillance

N~

Figure22. OECD&6s way of working

Every three years beginning in 2000, the OECD puts out a wodlel 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 enmoiery itype of institution,

participate in fultime or parttime 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. Bagig with the 2012 test, Financial Literacy was added
to the examination. In 2014, the results of the 2012 test were published in-aoturtie
document. Financial Literacy results are detailedatume VI (OECD, 2014).

PISA results document forpolicga k er s i n participating count
performing and most rapidly improving education systemscandd&i nce f i nanci al |
included for the first time in 2012, countries can only evaluate their own educational systems by
evaluatingfinancial 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 dantize the knowledge and
skills they have learned and practiced in school as they are confronted witfersiaiations
and challenges where that knowledge becomes rel@@&@D, 20147). The PISA 2012
Technical Report states:

PISA assesses the extdéo 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 sKka to solve various kinds of numerical and spatial challenges and

problems(OECD, 2014¢ p. 22.

PISA also uses Student Questionnaires to collect information from students on various aspects of
their home, family and school background, and ScRrmstionnaires 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. Usinghe data from Student, Parent, and School Questionnaires, analyses

linking contextual information with student achievement could address:
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T differences between countri-eevein tahet oes$ at:

gender -a2wodoneaokigcroobuancd) and achi evement ;

T differences in the 4+ elvati 6ashiops

countries:;

hedwaehi &

T di fferences in the proportion of wvariation
school s, and diffemaeamdcaes eisn this value acr
T di fferences between countries in t exten

effects dfeviendisvtiuduwealt factors and

T di fferences in education systems

sudent achi evement across countries;

and

T through | inks to PI SA 2000, PI SA 2003,

of these rel aOCE€CPDshO PLc)over ti me

Table 2.3 summarizes the key features of PISA 2012 (adapted from OECD, RA42).

Table2.3. Some key features of PISA 2012

Feature Description

The content | Mathematics, reading, science, and for the first time financial literg
The students| 510,000 from a population of 28illion 15-yearolds in the schools of
the 65 participating countries

The Paperbased tests, lasting two hours

assessment | Test items mixture of multiple choice and free response

The scoring | PISA employs scaling models based on Item Response Theory

methoablogies

28Exampl es of questions wused in the 2012

PISA defines financial literacgs:

student

nati o
and

Pl S.
finan

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

and confidence to apply such knowledge and wstdeding in order to make effective
decisions across a range of financial contexts, to improve the financiddeusdj of

individuals and society, and to enable participation in economi(QIEeCD, 2012, p. 33).
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The PISA exam for financial literacy cams five content areas of understanding and
knowledge that correlate positively with their definition of financial liter@@i#CD, 2016)

AppendixF 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 tocpaegstion 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 djreen that the quantity described on the invoice is
incorrect. In this task, full credit is given for the resporessideringhe tax change and
postage, and partial credit is given to responses that only consider one of those factors. The
partiatcredt score is located at Level 3 while the faitkedit 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 numericabtpas (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).
29Rel ati onship betoweeand i ;mtancceawatl Hadkgraound
Onaverageacr oss OECD countries and economies, stu
larger proportion of the variation in financial literacy than gender and immigrant background.

Among the components of socioeconomicistat, par ent s6 occupation exp
proportion of performance variation than pare

socioeconomic factors considered in this analysis explains

10 Countriesandeconomiesrepresentedh threegroups:thosewhose mean performanizabovethe OECD
averagethosewhosemean performanas not statisticallydifferentfrom the OECD averageandthosewhose
meanperformances belowthe OECDaverage
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22% of the total variation in financial literacy performance,alhs similar to the proportions of
explained variation in mathematics (23%) and slightly lower than that in reading. (2fié6
PISA index of socioeconomic factoiQECD, 2014, pg. 89:
T parentsd education and occupation
T indicators of hami syrwegl oh bamedpossessio
1T educational resources available at home
Students are considered Asocioeconomically ad
with the highest PISA index in their country or economy, while socioeconomically
disadvantagd 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 socieeconomic status, but that there is more variation in performancedbiaesonomic
status can predict. The report states:
Equimeyamps oviadsihgdereiga rafge s sfearmiblay k groaund
SocCi oecdmwmisé mi earonppnagr t BRIn Sdeiasssa.g als f Y e
streaftthheel at iboentswhei épn d esmotesi@oo n osntiactnd hei r
per f ortmmsat ¢ ®otnlgeanp aast ude ot 66 e sd md rhisash e r
perf ortnbeeeseyi t bcluynt r y pe ova wuagwei nbthspor t uni t i e
fdrearmli A siudtt H@emacionnssi shdnthbkaftgbr f oramalnc e
g

r eat eirhearonpipnogr taunadiu t ic @ smeostiu t ueax d lyw kv e s
nohtatvédsacrithicthedocteH@ECRODA. ). 84

Table2.4 (adapted from OECD, 2014b, p. &hows the relationship between financial literacy

and socieeconomic status. On averageross OECD countries and economies, 13.6% of the

variation in student performance in financial literacy within each cowamtdyeconomy is

associated with the PISA index of economic,speiahd cul t ur al status. The
have a low association between student performance and socioeconomic status (column #2). The

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

T Estonia combines high performance (529 ver
diapst alveveage perfosamenageaereduabygveéei . e. a
bet ween perfoemanoemi andtabaso6. 7% versus t

T I'taly and the Russiana¥edaegatéequi 8y so09d6 %p:

T I'n NewdZealhae rel ationship betweemomi cdesnhtat
I's stronger than average.

T Finally, in the United States, the Financi .
di fferent from the nor mal aavyes agieat(id®@r et v
performance and socioeconomic status (16. 6

t he sheicpohnedst percentage (16.6%) of explaine

groups, just below New Zeal aedds flhiegease
socioeconomic groups Is exactly the intern
hi ghest 66th percentil e.

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

financial literacy assessmie

Table2.4. Comparingc 0 u n tamde e s 6 o prifoersricen financialliteracy andequity

Country/Economy L. Meanperformancen 2. Strengthof the . Performancaelifference
financial relationshipbetween across socikeconomic
literacy financialliteracy groups
performancend
sociceconomicstatus
OECD averagel3 500 13.6 41
Estonia 529 6.7 24
Australia 526 11.3 42
FlemishCommunity 541 11.3 37
(Belgium)
Poland 510 12.2 31
ShanghaiChina 603 12.5 29

Czech Republic 513 13.3 45
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New Zealand
Latvia
United States
Italy
Russian Federation
Croatia
Columbia
Israel
Spain
France
Slovenia
Slovak Republic

Ke

1. Countries/economiasith meanperformancen financialliteracynotstatisticallydifferentfrom the OECD
average

2. Countries/economiesherethestrengttof therelationshipbetweerfinancialliteracy performancend
sociceconomicstatuss notstatistically differenfromthe OECDaverage

3. Countries/economieshereperformancelifferencesacrosghesocioeconomispectrunarenotstatistically

differentfrom the OECDaverage

210Summary and Suggestions for a New Pedagogy
The First World War wasommonlyreferred to as th8VNar to End all War$ It never received a

Roman numeral until the Second World Vilgst & the Great Depressiovasconsidered to be
thedepression to end allepressionsThe 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 wea8hortterm 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. Therggram for International Student Assessment (PJ&#)the first time in
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2012 included a financial literacy assessment. The PISA work is published under the
responsibility of the Secreta@eneral of the Organisation for Economic Cooperation and
Developnent (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 rénaized
the development of financial literacy skills among young people is increagiagieived by

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

1 Gi vtehger eab emp | @fxii n ymrco dalictes vaincadg s tfeimmsgnci al
choitdesadet odgypdarheucrorchal | ehgmneygi ous
gener atmanmd oadmgdy,omahg ¢ | g s e rtastxipoenrti heenscee
choilcaedsdi d ast wseoeericoo n 8 nia tctalne $ otslferdo u g h
pr ofpiemalnicti entla c ya@Ptair oewm.t © weedru ¢ a tnicoomyee al t h
mapeé espui ppedlpar ¢ ompfair n alnicti @abdeyhr | dr en.

T Financemhygpexpamoead iefxep e cit mnrcayla omai ga h
decriemelefaamale c u p astaifreeda &y ¢ 0 mpbaaciheadn gl olg a |
j ombar ket .

1 15 eaksdt udheanetesctemanfyi naqnern vwdlarbeeph g f mnanci al
deci suapossotmpuedocpuaymergpl neaapamgent s

mago | bmppeeethbeur dbamsepayrment .

Young people can | earn about financi al i ter a
parents, friends, school s, astiwed || abk, plkearmsk nac
debit or credit card. Acse nfoirnea nacnida Imoerdeu ccaotuinotnr
part of a national strategy for financi al edu

advancing financi al |l iteracy among young gene
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programs can bteorceochttimmuaddly tmboenii nyeanabl dnpalr
Jump$tart Coalition of high school seniors in
was one of more than 50 countries that had ei
f ori nanci al education. Many of these strategie
financial education in schools and/or identif
Uni ted States, the Financial redtéyatheasecEeu
Treasury, released the National Strategy for |
continually introducing updates in order to i

Despite the progress madériesl Whasesmabvkel op
education in a gtli SAtunEPdr2wayt h®ECHven i n coul
form of financi al education is provided in sc

with some counterriiensgy ancd nsocnhiocosl soro fbfusi ness stu

students how to manage their personal finance
financial education frameworks and have intro
curriculim.onl,n téhded provi sion of financi al educ
of ficial standardized curricul um.

I n many cases, schools may have flexibilit
curriculum, and teachendhemayrhawe ftloexinkeil luidtey
|l iteracy within their subjects. Teacherso6 deci
are also |linked to the availability of teachi
be verdy. ITihnel tleit erature presented is conflicte

curriculum, through mathematics or business ¢
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pedagogi cal met hods wi || best serve &ahlk stude

stakehol ders are actually getting the infor ma

The literature | researched on specific curriculum and professional development for
financial literacy was limitedThe lterature on curriculum design for urban centers was even
lessrobust | foundtwo important documents, one a literature review previously noted (l&cey
Giannangelo, 2006) and the second, a book written by a local author with strong ties to the city
of Newark, New Jerseffroutt, 2014). These two documents are tingpirationfor 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. | am particularly interested in
student knowledge of mathematicglarareful 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 | 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 asuccessfufinancial practice (Luceg 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 Davmlii(2014) used tcopen Chapter 2f his

book A We s hatlhe scoiltvye probl e(qun.4b)y | eaving the city
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Chapter3Met hodol ogy

31Vygot sky's Zone of Proxi mal Devel opment

The concept of zone of proximal devel opment (
Vygotsky during the |l ate 1920babnadi eflEboatiabed
2010, p. 27). Il n Mind in Society: The Develop
defined the ZPD as Athe distance between the
independent probl em stoilali ndge vaenldo pt nmeen tl eavse | d eotfe r
problem solving under adult guidance or in co
ZPD was understood by Vygotsky to describe thi
|l earner andtaheabértthewelhghat he use of "instr
technological tools into i nstr u&Peonwiesl ltph a2t0 1nGe d

72) and adult (educator) or capable peer faci

The idea when applmendt tostiederstcholodaremvb e Ot
together with peers during joint collaboratio
with students of wvariable skill s, it 1Is possi
skills (&h&éabhbmnd 01 0Kha The main goal of educatio
perspective is to keep |l earners in their own
and culturally meantsnogfvuilngl etaarsnkisn gt haantd hagrmreo bsll ei
what they do alone, such that they will need

observer of the I|&&EDD@D 10Fhadbrei | diEkmatisbt hat a
task jointl y,abtlhee tloe acrommepr| tewielk |t ihredisvi dual ly ne

through that process, the | earnero6s ZPD for t
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process is then repeated at the higher | evel

(Shabani&EbllRHLIOD ,

The equitable distribution of financi al [ i

school s is not supported by national survey |
significant gap in scores between subpur blan a
have chosen a specific topic that is common |
and that is the understanding of the i mplicat

a micro business or for educati on.

AKnowl edge butbdangatéeéepmeseto refashion e
way so that i1t becomes a coherent effort to i
cul t@candamal i ,208BBeaetitan@O0Bllpgaptoarei t hat

Ai nvestigati veelotkrahind sipmaclchdetdbl y designed t ;
environment where scnaanoll | glhoups eaf cheudents m
gain insight and quantify progress in studeni
Scardamaleiat earnd( 2B0OeOr6) pr opose creating nNnepi st
advancement of knowlkendogvel.e dighee skeu ialrdiinfgacttso lasr
created a |l oan app using open %Too rscuep pdoyrnta mihce
app, Felmaed i x investigatiRewdlolol & Adhgatt dnir

stat e:

Il n instrument mediated activity, I nstrumen
certain goal. While engaging in an activity, users monitor consciouslyathtinuous

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

governs the usawbject relations, which might take epistemic or pragmatic forms. The

11 GeoGebrais aninteractivegeometryalgebrastatisticsandcalculusapplication jntendedor learningand teachingnmahematicsaandscience
from primaryschoolto universitylevel.


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 propertidssiform, the
instrument helps the user understand the object and its str(mtaid.

32T he expl anatliiocnaatomidont he Bapks
The apficationo pe ns wi t h 12 amoueteorraived| intedest rate,cand monthly
payment(seeFigure 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 consigtgbt headinggpaymentumber 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 thertgatage€Expected
percent owedcolumnl) and the difference between percent owed and expected percent owed
(column K) challenge the idea that, for example, | have-gd# loan, after §ears, | expect
50% of the loan to be paid off. The reality can be seen in the spreadsheet. Theseelast thr
columns will challenge studed@8 pr evai |l i ng wi sdomo about how a
hopefullyl ead to some interesting coll aborative di
context, studengienerated theories and models are to be judged not sobyidbeir conformity
to accepted knowledgautby t heir val ue as t qScdrdamaianmado | i ng f
Bereiter 2006 p.112).

The slider page also displays the total amount paid for the loan and the total interest that
is paid. Aligned withlte app are 6 tasks to be completed by students who collaborate in groups
of, for examplethreefour. Each student will be supplied with a laptop or tablet to record their
results.Student collaborative responses to the tasks are imported in Google @tasseo

spreadsheet format, that identifies each stud

12 In GeoGebraa slideris thegraphicalrepresentatioof afreenumberor freeangle.You caneasilycreatea slider for anyexistingfree number
or angleby showingthis objectin the GraphicsView.


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 G8Ehe ring of 2016, discourse can be

examined and quantified for collaborative and individual studevtity:

A B c D E F G H [ J |
1 Payment# ‘$Payment 'SAmt Appliedto Borrow' ‘SAmt Appliedtointerest’  'SAmount Owing' 135000 Amt. Borrowed  Percent Owing Expected % Owing Payment# % Owing-%Ex; "
2 0 1421.25 €2 Graphics - geogebra for pilot study.ggh - o X 100 0 ¢
3 1 142725 47887 |+ e 5 99.36 1 0:
4 2 142725 48224 Horonk =135 9872 2 0!
5 3 1427.25 48562 - 98.08 3 0t
6 4 1427.25 489.04 RatePmctyr = 843 o744 4 1
7 5 142725 49247 T - 96.79 5 1.
8 6 142725 49593 - 2 9%6.15 6 11
9 7 142725 499 41 9551 7 1t
10 8 142725 50292 Move Siiders: Total Payback 22265062 9487 8 2i
1 9 142725 506 46 orrowk< = $1000 I 9423 9 2.
2] 10 142125 51001 s rernar foralinterest - £765052 9350 10 2
13 1 1427.25 5136 Years of loan 9295 11 30
14 12 142725 517.21 9231 12 34
15 13 1427.25 520.84 Monthly Payment $ 142725 9167 13 at
16 14 142725 5245 9103 14 3
17 15 1427.25 528.18 89907 1274527 41 9038 15 4
18| 16 142725 53189 80536 12692081 Iﬁi}gMFszuvaww {SFS3 (12)- AN I (SFS3 (12
19 17 142725 53563 89162 126385.18 9362 891 17 4!
20 18 142725 53939 887.86 12584579 9322 88.46 18 4
21 19 1427.25 54318 884.07 12530261 9282 87.82 19
» n 149795 5A7 28095 194765 /1 0241 8718 0

Figure 3.1. The loan app: spreadsheet and sliders

Whenwe speakof engagingstudentsn i t tiekberatecreationandimprovemenbf
knowledgethathasvalueforac o mmu ni t y 0 & Beeiter,2008)nharhainaalueis
newknowledgegivesriseto andacceleratethedevelopmenof newerknowledge Therefore
studentgeneratedmodelsareto be evaluatedby their valueastoolsenablingfurthergrowth

(ScardamaliandBereiter 2006)
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33The six tasks and their objectives

331Tas k 1: The Sliders
The Three Sliders

The applet is built around the three sliders and the

spreadsheet. Each slider represents a different “variable” or
factor that contributes to the calculation of a loan payment.

The first slider: the amount borrowed

Say you want to borrow $10,000 to buy a car. The first slider
adjusts for all amount borrowed starting at $5,000 and
topping out at $500,000, with $500 increments. Note the
values are in thousands, so when you see the lowest value at
5, that represents $5,000. | know, boys, you are thinking
about that Tesla. Boys and girls, think about the Fiat models
instead.

LR
e
| —
J" =
Yes

No

The second slider: the annual interest rate

The second slider represents the annual interest rate that is
calculated based on a monthly compounding formula at
which you are borrowing the money. Please note you are
borrowing from a commercial institution not a parent,
grandparent, or close relative, so at 0% interest you are
paying back exactly what you borrowed. In the real world,
you are paying back more than what you borrowed and the
greater the interest rate, the more money you are paying
back over what you borrowed.
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1. Discuss what each slider means to you. For example, move
the BorrowK slider to 190. What is 1907 Move the RatePrnctYr to
3.51, how do you interpret that number? * *

2. What do you notice? For example, what are the minimum
values and maximum values of each slider? What are the
increments of change in each slider? * *

3. You discussed the minimum and maximum values of Years.
What do you think is the range of years for a typical car loan? A
student loan? A small business loan? A house or condo loan? * *

4. Replacing Years to amount borrowed, answer the same
questions from #3, * *

Figure 3.2. Task 1 The sliders

332TakJstehsel i dalds aeranplur pose.
Each subsequent task was created with the int
and i mprovement of knowl ed ¢Sec atrhdaa#mahlraiesa GV ue f
p. )Flihurtehsat## ol MTawkr ¢Rat @we eitn otntsi &# 3t &s k ask
build on the information gained from the slid
othe total interest paid on a |l oan simply by
but changi nge dad®e muwilbieamm otf lv eQues sadliodas ks st uden
think about what | ife circumstances can deter
personalizes the task question and supports 0

(o damkBler®2G®kaGp) . 112
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1. In Task #1, you concentrated only on the sliders and | am
sure you noticed that changing the sliders effects data in the
spreadsheet, but also the loan payback, total interest paid,

and monthly payment. So move the sliders to the following
values: BorrowkK = 25 PrnctYr = 4.75 Year = 6

So if the sliders give you the monthly payment for six years:

How many payments are you making? *

What is the total amount of loan repayment you are making? *

Your answer

How much interest are you paying? *

2. Given the information in question # 1, except instead of 6
years, you move the slider to 4 years.

What is your monthly payment? *

3. So by fixing the amount borrowed and the interest rate, what
conclusion can you make about the amount of interest paidon a
loan with a shorter or longer number of years? *

4. Discuss what economic and noneconomic factors would
affect your own choice of determining the length of time for the
financial obligation of a new car loan. *

Figure 3.3. Objective Task #2: Use the sliders and learn each purpose.
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333Task 3
TasknB8Broduces for the first tisneredthebedtf ect s
Figuré@hé.db]laecthve: ssibudeseg meintl notice that
done monthly and that the actual | oan payment

transition from the sliders to the spreadshee

There are ten columns in the spreadsheet, columns A - F and
H - K, Column G is the repeated names of the sliders

1. Column A represents the monthly loan repayment number.
In Task #2 part 1a you calculated the total number of
payments by multiplying the years by 12. So column A on the
spreadsheet represents the payment number. The number 15
represents the 15th payment. Scroll down and see how many
payments are available on this applet.

How many years does this represent? *

2. Recapture the mini slider page if it is not already on your
screen. Move any of the three sliders and note on the slider

page the monthly payment. At the same time look at column
B.

What do you notice? (Hint: There are two main focus points
here) *

Your answer

What is the different about the numbers in column B and other
columns? *

3. Move the years on the slider to 10. Now Scroll down the
spreadsheet.

What do you notice about the payment? Why? *

Your answer

4. Move the slider to 15 and then 20 and 25.

Summarize about column B and the slider years. *

Figure 3.4. Task 3 sliders.
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A | B | C | D | E F G
Payment # '$Payment’ 'SAmt. Applied to Borrow' '$Amt. Applied to Interest’ '$Amount Owing' 25000 Amt. Borrc

0 262.12 | [ ] ) [ ] Graphics - GeoGebra5 for pilot stﬂdy‘ggb ) _tEFESt R

1 262.12 |” [~ [a~ |: [ “arsofl

2 262.12 BorrowK = 25 Ehly Pay

3 26212 2~ —@ ital Payt

a 262.12 | RatePrnctYr = 4.75 Ea| Inte

3 262.1239 Years = 10 L

6 262.12 | ® L

7 262.12_ L

8 262.12 Move Sliders: Total Payback ~ 31454.32 L

9 262.12 BorrowK = $1000s borrowed. Total Interest  6454.32 L

10 262.12 L RatePrnctYr = Interest rate per year L

11 262.12 Years of loan

12 262.12_ L

13 2. Monthly Payment $262.12 i

14 262.12 ) | L

15 262.12

16 262.12 173.12 89 22310.47

17 262.12 173.81 88.31 22136.66

A B C \ D _ E | G \

0 194.46 25000 4.75 Interest Rate

1 19446 e o0 ® Graphics - GeoGebra$ for pilot study.ggb ars of Loan

2 194.46 ACv ';\fhly Payment

3 194.46 ‘ BorrowK = 25 :tal Payback

4 194.46 ital Interest

5 194.46 | R.atePrnctYr =4.75 ]

6 194.40 4 Years = 15 4

7 194.46 ‘ -

8 194.46

9 194.46 Move Sliders: Total Payback ~ 35002.44 I

10 194.46 | Borrowi = $1000s borrowed. Total Interest  10002.44

1 194.46 1 RatePrnctYr = Interest rate per year -

{ Years of loan

12 194.46 1

13 194.46 h I $ 9 6

= we MoONnthly Payment $ 194.4 _

15 194.46 ‘

16 194.46

17 194.46 101.73 92.73 23324.06

18 194.46 102.13 92.32 23221.93

Figure 3.5. The spreadsheet for Task 3.
The intent iIs for students to notice that the
column B in both screenshots The years incre
the number of years Wheel oahwsaysokta@amaisprthlaeasha
either decreasing (D, E, H, Il ), increasing (C
on what the c(esldwarmn éro8prméreerctod umn | ).stings and
Table3.1. The spreadsheet column headings and explanation
Column Heading Explanation
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Payment # Increasing the progression of payments
B ‘$Payment' The fixed $ monthly payment for the life of the loan
'‘$Amt. Applied to the portion othe $ payment that is applied to the original amount borrov
Borrow'
D '$SAmt. Applied to the portion of the $ payment that is applied to the interest amount borrc
Interest’
E '‘$Amount Owing' After the $ payment, the amount remaining owed to the principal
Percent Owing After the $ payment, the percent still
Owed
I Expected % Owing For example, when half of the total payments are made, there is ar
expectation that 50% of the loan has been paid.
J Payment # Repeat of column A
K % Owing-Expected % The actual difference between the % owing on the loan and what % t
Owing borrower is expecting owing.
334Tas k 4
Tas@&sWs the students to investigate and summal

sliders (x@sreee Ma)MEld ebBefct i yUd8eNt S to understan
of the payment pri a@ippah lepd rd p pihloe dlheean nt er est
wi || also notice that the apportionments chan

Adirectiono(sefe g3h)ee changes



FINANCIAL LITERACY EDUCATION

Column C is titled SAmt. Applied to Borrow and Column D is
titled $Amt. Applied to Interest.

1. Noticing on the slider page: create a mathematical
relationship between Borrowk, Total Interest and Total Payback.
Move the sliders to help you create the equation. *

2. First | would like each of you to enter what you think each of
the two columns represents. *

3. Move the BorrowK slider to 95, the RatePrnctYr to 3.95 and
Years to 15, looking at row 3 under Payment, create the
mathematical equation that relates columns B, C and D. Move
the three sliders anyway you want and comment if your equation
from above still holds true. *

4. Now do you have more insight on what the columns C and D
represent? Go back to the original setting of 95,3.95 and 15 and
scroll down the spreadsheet, observe what is happening to
Columns C and D as you look down the rows. Remembering that
column C represents amount applied to Borrow and column D
represents amount applied to Interest. Make a conjecture as to
why you think this is happening. This idea is a very important
compeonent of loan repayment. *

5. There are a lot of ideas in this task. | would like each of you to
type in what you have learned from this task and in addition
include what new ideas have emerged from this task or what
guestions you still may have. *

Figure 3.6. Task #4 Columns C & Questions.
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C D | E F G H
'$Amt. Applied to Borrow' '$SAmt. Applied to Interest’ '$Amount Owing' 95000 Amt. Borrowed Percent Owing Expec
acnnn 2 ac Ilntaract Data 1inn |
[ ] [ ] Graphics - GeaGebras for pilot study.ggb
387.62 312.71 [~ I~ [~ |i
388.89 311.43 | BorrowK = 95
390.17 310.15 -
391.46 308.87 | RatePrnctYr = 3.95
392.75 307.58 g
394.04 306.29 Years = 15
395.34 304.99 ®
396.64 303.69 ' Move Sliders: Total Payback ~ 126058.6
397.94 302.38 BorrowK = $1000s borrowed. Total Interest  31058.6
399.25 301.07 | RatePrnctYr = Interest rate per year
40057 299.76 Years of loan
401.89 298.44
s Monthly Payment $700.33
404.54 295.79
405.87 294.46 '

Figure 3.7. Task #4, a view of the spreadsheet, columns C & D

Notethat he amount applied to the principal increases as more payments are made, while the
amountapplied to interest decreases as more payments are @uaektion #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 | oan i s
Development interprets the growth in knowledge that is promoted with this question.

335Task 5
|l Taskst@mdents are asked to interpret the slide

guantifies the balance due e.n QGodleunhno ath iasf ttehre

the | oan still outstanding while column | qua
expected percent is simply the ratio of the p
nolni near relati omsmt powed wardn the tammt al borrov
this task. Task #6 will <clarify this relation:
it is not necessary for the app and the tasks

13 ZPD, through social interaction in dialoguiee 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 collaboratioe eétiabie peer.
This is explainedn detail in the sub chapter Social Network Analysis at the end of this Methodology chapter.
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Column E iz titled “SAmount Owing™ and eolumn H |2 “Percent
Owing.” So eolumn E refers to the amount still awed on the

loan after a payment iz made. Column H is the parcent of the
loan still owed after the payment is made. Column | will be
explained as you parform the task.

1. 50 we are all ogether, move the sliders from top to bottam o
138, 4.03, 15. Just ta confirm, make sure your monthly payment
i5 51000.67. Mow go 1o the spreadsheet and let's do seme
arithmetic. Mak, ket the software embedded in the spreadshest
da the arithmetic. Much better. Here's how this works. From the
previous task, we noticed that the S Applied to Barrow each
payrment is increasing and the 5 amount applied to interest is
decreasing with each payrment. Use your mouse and click on cell
F9, then the = en your keyboard. Click on cell E10 then the — on
your keyboard and finally cell E9 and erter. By how much did the
amcunt awed cn your loan become reduced? *

CoUT EFSEr

2. Mow goto cell F165. Are you getting close to paying off your
loan? How close? How many mare payments do you need to
make? Again press = an your keyboard, then click on cell E165
then the — an your keyboard and finally or E1684 and enter. By
how much did the amaunt owed on your loan now become
reduced? What can you eonclude? (Hint: are yveu making much
headway in paying off a loan in the early months?) =

LT S Er

3. S0 now you have a 13 vear lean. Does it make sense that after
half the payments are made you should owe 50% of the
balance? Column | represents the percent you would expect to
owe after each payment So scroll down Colume |l you get 1o
the 50% cell. Look 1o the column directly to the lefl. Da you sull
have 50% of the lpan remaining? What is your interpretation?
Record that percent still owirg and remember the slider values.
To support your conjecture, go to Column E to check the dollar
amount owed at the same paymenL Are you convinced? *
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4. Now check the celumn |, Expected Percent Owing, at 75 and
look 1o the left to colurmn H, do you actually owe 75%. What
percent do you owe? Do the same for Percent Owing at 25 and
[ook 1o the left to column H, do you actually owe 25%, less of
rare? *

5. Compare more values, are there times when Percent Owing
and Percent Expected Owing are the same? 15 the percent
difference always the same? If not, when is the % Difference the
least, the greatest, are there payment #'s when the % difference
are the same? =

6. Summarze what you have discovered in this task. 1tis
impartant to realize that the amount owing after anniversary
vears of payments may not be what you think they should be.
The next tasks hopefully will give you further clarity how loan
obligations work. *

Figure 3.8. Task 5 questions.

Table 3.2 is the values shown in columns E, H

or Wwayfolear SEmmendBw dCgmparing actual percen

expected percent owing, studend sofwilldam ercomaly r
They will discover two contributing factors t
number of years. They will see that the amoun
clarity wild@l becdadmeeeayv ipkeamncte nas otwhienggaammdbe xpec
increases as the interest rate and or the num

Table3.2. Columns E, H & | on the Spreadsheet: '$Amount Owing', Percent Owing, Expecteihgp O

Half-way point of a $135k, 1$ear loan

E H I
'S Amount Owing' Percent Owing Expected % Owing
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$77607 . 2 579 4 50

Note: a 15year loan requires 180 monthly payments.

336Task 6
Taskn®8estigat eo ltuhmen se fH , e gitr skackssloetentteh es | | der s ai
chanQlkjdective: to gain an understanding of wh:

then to comment on the graphs displaying the

1T Bet ween the percent Owing to payment # and
T The grraelhatciadnshi p between t he-% iEfxfpeercetnecde s
owing to the payment number.

Thsinal task completes the investigation of t
the difference between perncge.ntl nowihnigs atnads ke x pseu
noticing the grwphcbhatheepatoonshsph depended
relationship. Task #6@ mchriecaht essu bg ewitssu ala ne rbwii rl a
alternate medimnmaphd hiem et ire ttavok.g The first gr
relationship of expleicntear % elwatnigo msnldi g hef nper ¢
payment #. The goal I's to assist subjectsdo un
ad actual percent artehadti hdredhenficumawadt theocasasn)

sl iders.

For the second graph in the task, the subj
-%Expect ecsu@GBayngenwt #. The st udahbubish aatr et haes k e d
curvature actually represents on the curvatur

t cehanges in the three variables of the slider
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