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Overview

Gifted students in a pre-calculus Elementary Functions class are challenged by
this curriculum extension to learn and apply the basic functions of mathematics
within the context of the changing global world. Students recognize and explain
the graphic depiction of mathematical equations within a global context using a
statistical software program, Gapminder, which has recently been placed in the
public domain. The class is challenged not only to discuss the mathematics of
their findings but also, through research, to provide a socio-economic, geographic
or historical context to explain the statistical pattern. This across-the-curriculum
project allows each student to focus on a global or socio-economic area of
particular interest.



Rationale

Statistics often function as the new foundation of truth in our culture. They are
displayed on the front page of newspapers, embedded in editorials, assumed by
Sunday news pundits, or massaged by internet wonks. Statistics can quantify
whatever is measurable but statistics alone cannot provide us with a context in
which to place the data, offer judgment, or guide action. A main objective of
Pittsburgh Public Schools is to assist our students to become critical thinkers and
discerning citizens. The ability of citizens to accurately and critically interpret
statistics is vital to a functioning democracy. As teachers we play a significant
role in assisting our students to attain the skills they will need to be active and
informed citizens, critical and inquisitive scholars, and passionate and loving
stewards for future generations.

The Pittsburgh Teachers Institute course which I attended and from which
this curriculum unit has grown was titled Globalization. Globalization is a dry
word with an equally dry definition: “the inexorable integration of markets,
transportation systems, and communication systems to a degree never witnessed
before -- in a way that is enabling corporations, countries, and individuals to reach
around the world farther, faster, deeper, and cheaper than ever before, and in a
way that is enabling the world to reach into corporations, countries, and
individuals farther, faster, deeper, and cheaper than ever before.” (Friedman,
Longitude 147) We hear about globalization daily, but ask ten different people to
define the term and you are likely to receive ten different answers. For many the
meaning of globalization has been largely shaped by their favorite web news sites,
the nightly news or cover story of the week. Most of which focus on angry
opposition which swings from left-wing labor leaders who fear rampant economic
competition from low-wage countries, to social activists who see multinational
exploitation of local cultures seeking high profits, to right-winged nationalist
xenophobes, to environmentalists who believe the earth is being ravaged by
capitalism run amok. Though we will not really understand the full impact of
globalization for decades to come, it is important that we see and measure some
of the recent trends and immediate effects right now.

But what does the word globalization bring to mind? For me it was an
odd combination of thoughts: New York Times columns by Tom Friedman,
National Geographic magazines scattered about my childhood home, the world
map on the classroom wall. It is the National Geographic images, though, that
are most vivid. Images are the window to context, to the story, the human face
behind dry words, dry definitions and even drier numbers. I remember thinking
then that those people pictured in the magazine were “them” and very different



from the folks that I knew and loved who were “us.” Today, instead of us and
them, however, our analysis uses terms like First World and Third World. But
what do these words really mean? East versus West? Industrialized versus
developing? Rich versus poor? Black versus white? Muslim versus Christian?
Literate versus illiterate? Large families versus small families? North versus
South?

The twentieth century has witnessed extraordinary changes. During this
century, world population increased from 1.65 billion to over 6 billion, with the
highest rate of population growth during the 1960’s and the largest annual
increment to world population in the late 1980’s. The economic output of the
United States and other West European countries doubled in less than 30 years.
China in recent years has doubled productive output in a phenomenal 7 to 10
years. (The World at Six Billion, United Nations website) How will our global
population trends effect health and life expectancy? How will these population
trends affect our students’ employment possibilities? How will global travel
affect the spread of diseases? What will define our local village ---geographic
proximity, emotional commitment, religious affiliation or something else entirely?

Why teach about globalization in an Elementary Functions mathematics
class? Globalization is clearly a phenomenon that will shape the future in which
our students come into adulthood. The presentation and assessment of
globalization will continue to be expressed in two visual forms, statistical data
and photo images. Preparing students to accurately and critically deal with the
realities of globalization means training them to understand, predict, and assess its
consequences for our globe and its people. Critical thinking and evaluation only
emerge when students are well grounded in the skills necessary to accurately
analyze and produce relevant data and have developed an ability to look beyond
their own experience, recognizing the ways in which their lives are interconnected
with the lives of others on the globe.

In the Pittsburgh Public Schools curriculum, the Elementary Functions
class prepares students to understand numerical patterns through the mathematics
of functions. Students are expected to master the ability to write a mathematical
function for any graphic representation of data. Since statistical graphs are
mathematical representations, our Elementary Function students should be able to
derive a mathematic function for a given statistical relationship.

While most students in this course do attain this skill set, it has been my
finding that they often miss the context, the story behind the numbers, while
mastering the mathematical conclusion. It is the story behind the numbers,
though, that can engage those students whose math skills are less than proficient



and, for the more skilled, can bring to focus the human responsibility which
numbers may obscure. While context plays a greater role in other disciplines, it is
often lacking in the math classroom or embedded in the dreaded word problem.
The curriculum extension I describe here aims to make students more aware of
the context, the human reality behind the statistics with which they work.

My answer came when [ was introduced to TED - Technology,
Entertainment, and Design — an innovative website publishing the presentations of
an annual conference begun in 1984 by Richard Wurman. TED’s mission is
simple — “spreading ideas.” TED accomplishes its mission by bringing together
the world’s most innovative thinkers and doers for an annual conference which
has expanded from its original three areas of innovation to include scientists,
philosophers, musicians, religious leaders, philanthropists, the arts and global
concerns.

To be chosen for participation in a TED conference, speakers must be able
to explain what they do best in eighteen minutes or less. Over the years, TED
speakers have included Bill Clinton, Jane Goodall and Billy Graham. But often
the real stars have been the unexpected: Emily Oster flips our thinking on AIDS
in Africa, Amy Smith’s simple designs that could save millions of children’s
lives, Jeff Han unveiling the genius of multi-touch interface design and Dean
Kamen delivers on not just inventing but giving.

Today, TED’s website, launched in April 2007, acts as a clearinghouse for
these innovative ideas and conference presentations are posted for the public
viewing. It was here that I found a TED 2007 presentation by Hans Rosling
which offered startling new insights on poverty using the phenomenal power of
statistical software called Gapminder. Gapminder software’s innovative output
makes data easily accessible and understandable. This software converts static
numbers into dynamic and informative animations. So bold is this software that
the United Nations Statistical Division announced in June, 2007 that they have
made their data accessible and free of charge on the Gapminder website beginning
May 1, 2007. Given the enthusiastic response from TED participants and TED
membership, Gapminder Foundation will continue to pursue the use of animated
statistics to promote a fact-based world through statistical storytelling.

Though the mathematical possibilities of Gapminder are exhilarating to a
math teacher, they are still dry to some students. How can a mathematics teacher
begin to communicate something about globalization, about the human reality it
represents, and about its implications for the twenty-first century, to Pittsburgh
Public School students without losing them hopelessly in the desert of numerical
analysis?



This is when I turned to Peter Menzel’s images in The Material World for
help. Menzel’s work is appropriately subtitled 4 Global Family Portrait. To
honor the United Nations Year of the Family in 1994, Menzel and a team of
sixteen photographers traveled the globe photographing thirty representative
families and their material settings. Over the course of a week each family was
photographed in its daily routines and answered a series of sixty-six questions for
a comparative database. Finally, all the family’s material possessions were
moved out to the open fill behind their home for a Big Picture photo.

The Material World offers a vivid cross section of global family diversity
at the close of the twentieth century. Most striking is the huge disparity of
material wealth captured by the Big Picture photos. These pictures and the
statistics which accompany them will provide a visual and mathematical context
as foundation for further student research. The student research which culminates
this curriculum extension crosses discipline areas to bring together both critical
and compassionate thinking, connecting the mathematical skills of analysis and
prediction with the critical awareness of impact on human life.

Objectives

Through the activities and research of this curriculum extension, students will be
able to:

1. Articulate a working definition of globalization
2. Use Gapminder and other web-based software as resources for global data

3. Analyze the data of global change utilizing a mathematical function of
pre-calculus studies

4. Examine the geographic, social, economic, or historical background of
people’s lives represented by the data change

5. Predict and assess the possible continued pattern of change and its impact
on human and environmental life

Pittsburgh Public Schools follows the guidelines and recommendations of
the Academic Standards for Mathematics published by the Pennsylvania
Department of Education. A number of these standards are met through the work
of this curriculum extension. Most significant are the higher level standards for
mathematics in which students are required to use data representations and



explain their correlation to real-world circumstances. Higher levels of Bloom’s
taxonomy are addressed as students are asked to predict and evaluate continuing
impact of global patterns of change.

Pennsylvania Department of Education standards for science and technology are
also addressed as students use Gapminder software applications and access global
information from the United Nations and other websites.

In addition, a number of Pennsylvania Department of Education standards
for communications are also addressed in this curriculum extension. Most
noteworthy is student use of research and information management skills to make
sense of complex ideas. Higher levels of Bloom’s taxonomy are involved as
students are asked to analyze and make critical judgments about their research and
compose both written and oral presentations of their findings.

Strategies

The Elementary Functions text currently in use for Pittsburgh Public School (Pre-
calculus, Franklin Demana et al. NY: Addison Wesley Longman, 2001) combines
an appropriate use of technology with standard “paper and pencil” analytic
techniques to provide students with a balanced approach to the study and
implementation of pre-calculus functions. The text encourages graphical,
numerical and algebraic modeling of functions as well as conceptual
understanding, problem solving and mastery of utility graphed technology.

Based on this text the primary objectives of the honors Elementary Function
course are:
¥ To help students understand the fundamental concepts of algebra,
trigonometry, analytical geometry and discrete mathematics

¥ To provide a preview of the important ideas of calculus

¥ To demonstrate how algebra and trigonometry can be used to model real-
life situations.

A key component of this mathematics class is the balance among
algebraic, numerical, graphical and verbal methodology for representing and
solving problems. Students are urged to solve problems by one method and then
to confirm their solutions by using another method. Students learn the value of
each of these methods of representation and must learn to choose the one most
appropriate for solving the particular problems under consideration. This
approach reinforces the idea that to understand a problem fully, students need to



understand it algebraically, graphically and numerically. This curriculum
extension will ask students to extend their mathematical comprehension by
placing their mathematic solutions into a global perspective, illustrating their
solutions with actual world data and examining the geographic, social, economic,
or historical background of the data change.

One area where these functions are used is in modeling population.
Exponential functions are used to model growth whenever the change is by a
steady ratio over time. This type of population growth is called unrestricted
because it increases at an ever increasing rate and is not bounded above.
However, in many growth situations, there is a limit to the possible growth —
epidemics, natural resource limitations or governmental restriction on family size.
When growth is restricted, the Logistic function is used to account for any
restrictions. The goal for this curriculum is to provide students with data by
which they can analyze salient characteristics of past, current and future global
trends.

By necessity these classroom activities must fit into an already
compressed curriculum pacing guide. Rather than dedicate an entire class period
these lesson plans “extend” the class material that the students are developing at a
given period of time. This curriculum extension is to be carried out over the
course of one semester beginning at week four of the year and ending at mid-term
with student presentations.

The first chapter of the text, Chapter P, is a review of real numbers, the
Cartesian coordinate system, linear equations and inequalities, lines in a plane and
solving equations and inequalities graphically, numerically and algebraically.
These are math skill sets that all Algebra II students have mastered and are
covered quickly as a review. Chapter 1 then addresses modeling and equation
solving. Students learn that a graphical model is a visible representation of a
numerical model or an algebraic model that give insight into the relationship
between variable quantities. Learning to interpret and use graphs is a major goal
of this class. Throughout this class, students will use their graph utilities to fit a
curve to data, understand the importance of zeros and solve an equation
graphically by understanding the basic categories of functions and their graphic
representation. Students will be able to perform graphical transformations for
functions and note misrepresentations of models — a problem that is defined as
grapher failure or hidden behavior. At the conclusion of Chapter 1 students are
ready for this curriculum extension.

The essential functions which students will be using in class and in their research
work are:



1. The Identity Function, f(x) =x, is interesting in that it is the only function
that acts on each and every real number by leaving it alone! Think about
the implications of this math and with life itself.

2. The Squaring Function, f(x) = x°, a subset of the power function - creates
a curve that is U in shape. We call this shape a parabola and students are
well versed with this function. This function is used in the design of
satellite dishes — now that is a topic of globalization that is changing the
world one home at a time.

3. The Power Function, f(x) = x*, specifies the proportional relationships of
geometry, chemistry and physics. This function may be used to measure
the power produced by windmills.

4. The Reciprocal Function, f(x) = 1/x, produces a curve that is called
hyperbolic. This curve, similar to the squaring function, is often used to
design satellite dishes or lighting fixtures. This function will be used to
design low energy lighting for the future.

5. The Exponential Growth Function, f(x) = €*, applies to growth and decay
over time and when the change is by steady ration over common periods
of time. Exponential functions are used for modeling unrestricted growth
or decay of substances.

6. The Logistic Function, f(x) = 1/ ( 1+e"), was originally developed as
computational tools and is used to re-express data to aid in modeling. The
logarithmic function is the basis of the Richter scale for earthquakes and
the pH acidity scale.

7. The Natural Logarithmic Function, f(x) = In x, is a logarithmic function
whose base is the number e. This function appears so frequently in
applications of nature that it is given a special symbol, In, and is
designated as the natural logarithmic function.

Using these functions students will be able to identify the regression line
for data illustrated on Gapminder. This will reinforce the student’s ability to
connect graphic representation and functional transformation which is an essential
skill for preparing our students not only for work in future mathematics courses
but also for interpreting the data of their global future.



To acquaint students with the concept of imaging data without numbers I
have developed several classroom and homework activities which also begin to
lay groundwork for the way in which Menzel’s pictures do the same. These
assignments also begin to establish a sense of the likely material abundance of
their school and home settings.

Building on these mathematical skills and making the human connection
with Menzel’s work and other web-based images, students will move to the
research component of the course. Here they will choose an area of interest to
them, be it a global location, an issue of comparison, or a global hot-topic. They
will do further research about the human and environmental reality behind the
statistics they encounter in Gapminder and other places. For example, a student
may choose to research a country’s changing rate of literacy searching for what
may be the connection with average distance to potable water.

As they complete their research students will write their findings into a
paper and begin to evaluate what may be expected based on current trends. They
will also be encouraged if appropriate to assess what might address the issue or
alleviate the problem at hand. Final oral presentations of their work will be given
at the conclusion of the first semester.

Classroom Activities

Lesson lis a quick review of statistical terms. The students have seen this
material since middle school and are very familiar with it. The lesson will review
how to enter data into a graphing calculator and how to obtain the statistical
results from the calculator.

I Review of mean, mode, median & standard deviation

I Review how to determine these statistics using a TI-83 Plus graphing
calculator

I Place the students into groups of three with a data set for which the group
is to determine the mean, median and mode. The data provided will be
obtained from the United Nations Population Division website. Each
group is to designate a spokesperson who will be responsible to record and
retain the findings.

Lesson Zrequires students to share the results of the data problems from Lesson 1
by using the projecting calculator. The students will quickly see that there is a
myriad of ways of obtaining the same conclusions.



I Students share their statistical findings from Lesson 1
I Class will identify and discuss any statistical outliers or anomalies

Lesson 3offers the first global data quiz. These quizzes are designed to pique
students’ interest in comparative global realities and foster recognition of the
influence bias can have on perception. The following is the pre-test which Hans
Rosling, a medical health professor from Sweden, presents to his medical
students. (TED website)

Global Infant Mortality
Put a check next to the country which has the higher infant mortality rate:

~ Srilanka or  Turkey
_ Poland or __ South Korea
_ Malaysia or _ Russia
~ Pakistan or  Vietnam
~ Thailand or  South Africa

I Using the results of the global infant mortality pre-test, students will
calculate the class mean and standard deviation. Students will discuss
what mean they would expect knowing absolutely nothing about world
child mortality rates. (a mean of 2.5)

I Students will discuss their results and why they may differ from random
probability. Based on random chance, we would expect a mean of 2.5 but
when this test is given to students and teachers alike, the mean usually
falls below a mean of 2.5. This is because we bring personal biases with
us which may lead to incorrect conclusions.

I Students will be given copies of the Infant Mortality Pre-Test and asked as
homework to have three people take the pre-test noting their ages.
Students are highly encouraged to find young children under the age of
seven.

Lesson 4is a chance to see if the age of respondents to the Global Infant
Mortality quiz reveals differing levels of bias for the information.

I Students will create appropriate spaced age intervals for their respondents
I Students will calculate the mean and standard deviation for each age
interval



Class will discuss the findings. Is there an age bias? Why might this be?
Is the bias due simply to age? What other factors could contribute to a
bias?

Students take global data quiz and discuss results

Access to Health Care

Match the country with the number of its population per physician:

USA

Uzbekistan

Cuba

Germany

Argentina

Mongolia
Mali

e Ao

Ethiopia

32,650
19,450
2,256
630
403
370
280
267

Lesson Sis an exercise in presenting quantitative information without the use of
numbers and also preparation for a deeper understanding of the material to be
presented from The Material World. Students will assist as instructor empties a
desk drawer. The contents will be organized and analyzed for the existence of a
pattern. Students will represent the patterns graphically and visually.

At the conclusion of the class students will also take another global data quiz.

¥
¥

¥
¥
¥

Empty drawer and sort into like terms

Students will determine various graphic representations on paper and in
arrangement of contents — remember, no numbers

Digital photograph will be taken of the sorted material

Discuss the idea of capturing quantitative information in a visual snapshot
Students brainstorm ways of repeating this exercise at home, e.g.
emptying a closet, a junk drawer, or bookshelf; classifying electronic
equipment



¥ Homework assignment is to enact one of the brainstormed examples,
provide a graphic representation and take a digital photo that can be shared
with the class

¥ Students take global data quiz and discuss results

Cell phones percentages
Match the country with the correct number of cell phones per 1000 capita:

Luxemburg
Lithuania

Jamaica

Venezuela

Iran

Papua New Guinea

1. 971
2. 129
3. 4

4. 480
5. 1,499
6. 1,217

Lesson 6is a discussion of the results of the homework assignment. It will be
instructive to see what students have chosen to unpack and represent. While the
lesson will consider the graphical representations of data, it will also be a subtle
lesson in material abundance.

¥ Students share homework results
¥ Graphs and photographs hung in classroom

Lesson 7is a brief visual lesson in the global world. Photographs of families
from The Material World: A Global Family Portrait will be shown. These photos
present families throughout the world sitting in front of their homes with all their
material possessions. This exercise will in some ways parallel the homework
assignment in visual representation of material items and continue to expand the
students’ knowledge about global families. Another global data quiz will
conclude the class.

¥ Students will be shown some of Menzel’s pictures of global families and
their material goods
¥ Discussion of student reactions and observations about the photos



¥ Photographs from Menzel’s book will be hung in the classroom in the hall
to expand this discussion to other students
¥ Students take global data quiz and discuss results

Expenditure on Food
Match the country with the percent of its average household expenditure on food:

Argentina
Bosnia
China
Germany
India

Italy
Guatemala
West Samoa

13%
27%
12%
61%
52%
19%
59%
36%
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Lesson 8is an introduction to the TED conference website
¥ Introduce the students to the TED conference website.
http://www.ted.com/index.php/
¥ Watch Hans Rosling’s presentation “Debunking third-world myths with
the best stats you’ve ever seen.” http://www.ted.com/talks/view/id/92
¥ As homework students will write a two page reflection paper on the
Rosling presentation.

Lesson 9is a discussion of student reaction to the Rosling presentation. Points of
conversation include how this presentation differed from other statistical
presentations. Another global data quiz and discussion will conclude the class.



Literacy Rate

Match the country with the correct percentage of its adult female citizens who are

literate:

Albania 99
Bhutan 25
Kuwait 67
Viet Nam 84
USA 95
United Kingdom 99
1. 99%

2. 99%

3. 95%

4. 84%

5. 67%

6. 25%

Lesson 10is an introduction to the Gapminder software which Hans Rosling uses
for his TED presentation. This software is now equipped with databases from the
United Nations and allows immediate animated graphing of global statistics.

¥
¥

¥

¥

Demonstrate how to download Gapminder

Students will be shown how to change data source for the independent and
dependent variable

Students will be introduced to Gapminder's “trail” feature which allows a
user to create a highlighted trail of data

As homework students are expected to familiarize themselves with this
software and submit a working graph of data that has at least one
highlighted data trail

Lesson 11is an opportunity for students to share the results of their homework.
Students will be asked to use regression analysis to determine an appropriate
algebraic function.

¥
¥

Students will share their graphs with the class

Demonstrate how Gapminder’s trail feature is similar to the TI-83’s
TRACE feature. Both features make it possible for students to determine a
best fit function using regression analysis

As homework students will find the best fit curve, quantify regression
values for their function, and provide an algebraic function for their



research data of yesterday’s homework. Students are expected to discuss
if their determined function was to be expected given their knowledge
about the various functions

Lesson 12will reinforce the use of Gapminder. Over several days of homework
students will be asked to choose more data curves and determine the best fit
mathematical function.

Lesson 13egins independent research for the students. With a working
knowledge of Gapminder, students must find an area of globalization which
interests them. The United Nations databases, now on Gapminder, will provide a
large variety of possible topics. Examples of available data range from
population totals (M’s) to population density ((per square mile), from total
fertility rate (children per woman) to population doubling time (years), from per
capita income (US$) to household expenditure on food (%), from adult literacy
female/male (%) to mean years of school (years). The chose for students is nearly
limitless.
¥ Students submit research proposals for approval
¥  Once approved, students begin using Gapminder to look for visual trends
¥ Once a trend is noted, students will present their graph and possible
reasons for the trend
¥ Students are encouraged to work across the curriculum by soliciting input
from other content areas
¥ As homework students will hand in a printed copy of their graph and at
least five possible explanations of the global trend line

Final Assignmentand assessmenttudents are to write a five page paper
discussing the results of their research and make a five to ten minute PowerPoint
presentation to the class.
¥ Students must provide animated graphic representation of their findings.
¥ The research paper must include the regression analysis of the data, socio-
economic or historical justification for the given trend.
¥ The paper must include a section of reflection. Do you watch the news
differently? Do you look at a continent differently? How is the world
becoming more similar? Do you think of yourself or your family
differently? Do you feel differently about another content area than you
did prior to your study of globalization?
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your dinner—people in China are starving.” Friedman, by contrast, finds himself
wanting to say to his daughters: “Finish your homework — people in China and



India are starving for your job.” Friedman’s epiphany for this thought occurred as
he visited Dalian, a port city in northeastern China with wide boulevards,
beautiful green spaces and a nexus of universities and technical colleges.

Friedman, Thomas. “Still Eating Our Lunch” New York Times, September 16,
2005.
Singapore, a tiny city-state of four million, is obsessed with nurturing its students.
Friedman describes how Singapore continues to introduce more innovations into
schools even though its fourth and eighth graders already score at the top of the
Times international math and science test. Friedman continues to explain how the
Singapore government understands that in a flattening world, where jobs can go
anywhere, it’s not enough to stay ahead of its neighbors. It has to stay ahead of
everyone — including us.

Friedman, Thomas. “Laughing and Crying” New York Times, May 23,

2007.
Friedman shares with us his thoughts about the 2007 graduation ceremony for
PhD candidates at Rensselaer Polytechnic Institute. Friedman says that as these
doctoral students in biotechnology, computing, physics and engineering were
called by their president, not a native name was heard. It was not until “Paul
Shane Morrow” saved the day. So why was Friedman crying? Because no one
from the Immigration and Naturalization Service was standing next to President
Jackson stapling green cards to each of these foreign-born diplomas.

Herbst, Jeffrey. “Mbecki’s South Africa” Developing World Annual Editions
(07/08): 134- 138.

When you think of South Africa, what do you think of? Do you think of a

country that abandoned white minority rule eleven years ago? That is thriving

economically? That has a stable political system based on a liberal constitution

and defended by honest courts? If so, you would be half right. But there’s

another side of South Africa.

Joffe-Walt, Benjamin. “Malaria, the Child Killer” Developing World Annual
Editions (07/08): 165-166.

No one denies the devastation brought about by HIV/AIDS but this paper

describes the biggest killer of children — Malaria. Here’s a statistic that’s simply

hard to comprehend: every 30 seconds someone in Africa dies of this disease.

Readers will come to learn how Malaria is both a disease of poverty and a cause

of poverty.



Kristof, Nicholas. “Girls for Sale” New York Times, January 17,

2004.
If you think of slavery as an evil conquered, this article will set you head
swiveling. This article introduces the reader to a 21*-century version of slavery —
sex slave of Cambodia. Girls there are bought and sold but with one important
difference from the slavery of 19" century America. Many of these modern
slaves will be dead of AIDS before they reach one score and seven.

Marber, Peter. “Globalization and Its Contents” Global Issues Annual Editions
06/07: 56-61.

This succinct article is a primer about globalization. It includes definitions, facts,

figures, graphs and examples of where the world was and how it is changing. I

recommend keeping this article handy as ready reference.

“Vintage T-Shirts: Could Yours Be Worth Big Bucks?” The Washington Post,
October 17, 2004

Ever think about the emotional value of your favorite t-shirt? This article will

provide you with a dose of nostalgia. It will also allow you to see why vintage t-

shirts never make their way over to Africa when you place a discarded t-shirt into

your favorite charity bin.

Yunus, Mohammad. “The Grameen Bank” Global Issues Annual Edition (06/07):
179-182)
Discusses how a small experiment begun in Bangladesh has turned into a major

new concept of eradicating poverty. The Norwegian Nobel Committee awarded
the Nobel Peace Prize to Muhammad Yunus and the Grameen Bank in 2006.

Web Sites

Gapminder

www.tools.google.com/gapminder

An animated statistical tool that will change the way you view statistics forever.
Students are able to download this tool and use the embedded United Nations data
for primary research. This software captures attention, creates innovative
thinking and assists students in explaining mathematical modeling to global
issues.

NationMaster

www.NationMaster.com

A site that the BBC calls “a statistician’s dream.” You name the statistic and they
have the data. They use the CIA World Factbook for up-to-date statistics.




The United Nations

WWW.UN.org

This website has much information that students may forage. Very good
publications are available from this site.

The World at Six Billion. United Nations Population Division.
http://www.un.org/esa/population/publications/sixbillion/sixbilpart1.pdf

This website is a treasure trove of global information. Using vast data banks, the
information is provided in succinct nuggets that allow for an educator to launch a
classroom discussion. This is a website that I have on my toolbar favorite.




Appendix A
District Standards

Pennsylvania Academic Standards for Mathematics

2.5.11.A. Select and use appropriate mathematical concepts and techniques from
different areas of mathematics and apply them to solving non-routine and multi-
step problems.

2.5.11. B. Use symbols, mathematical terminology, standard notation,
mathematical rules, graphing and other types of mathematical representations to
communicate observations, predictions, concepts, procedures, generalizations,
ideas and results.

2.6.11.B. Use appropriate technology to organize and analyze data taken from the
local community.

2.6.11.C. Determine the regression equation of best fit (e.g., linear, quadratic,
exponential).

2.6.11.D. Make predictions using interpolation, extrapolation, regression and
estimation using technology to verify them

2.8.11.A. Analyze a given set of data for the existence of a pattern and represent
the pattern algebraically and graphically.

2.8.11.B. Give examples of patterns that occur in data from other disciplines.
2.8.11.E. Use equations to represent curves (e.g., lines, circles, ellipses,
parabolas, hyperbolas).

2.8.11.M. Given a set of data points, write an equation for a line of best fit.
2.8.11.N. Solve linear, quadratic and exponential equations both symbolically
and graphically.

Pennsylvania Academic Standards for Reading, Writing, Speaking and
Listening

1.1.11.B. Identify, describe, evaluate and synthesize the essential ideas in text.
1.2.11.A. Read and understand essential content of information texts and
documents in all academic areas.

1.2.11.B. Use and understand a variety of media and evaluate the quality of
material produced.

1.4.11.B. Write complex informational pieces (e.g., research papers, analyses,
evaluations, essays).

1.4.11.C. Write persuasive pieces.

1.6.11.A. Listen to others. Ask clarifying questions and synthesize information,
ideas and opinions to determine relevancy



1.6.11.C. Speak using skills appropriate to formal speech situations. Pace the
presentation according to audience and purpose.

1.6.11.F. Use media for learning purposes.

1.8.11.B. Locate information using appropriate sources and strategies.

Pennsylvania Academic Standards for Science and Technology

3.7.12.A. Apply advanced tools, materials and techniques to answer complex
questions.

3.7.12.D. Evaluate the effectiveness of computer software to solve specific
problems

3.8.11.A. Synthesize and evaluate the interactions and constraints of science and
technology on society.

3.8.11.B. Apply the use of ingenuity and technological resources to solve
specific societal needs and improve the quality of life.

3.8.11.C. Evaluate the consequences and impacts of scientific and technological
solutions.



Appendix B

A graph showing the
Gross National Income per Capita versus
Infant Mortality Rate for Children before the Age of Five
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Thailand and South Africa

Appendix C
Child Mortality Rates versus Family Size

This graph shows the data trails which students will use to derive a mathematical

equation which describes the change over time for each country.
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