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mathematics illuminated is a 13-part, integrated-media resource created for 
adult learners and high school teachers. the series covers the broad scope of 
human knowledge through the study of mathematics and its relevance in the 
world today. it reaches beyond formulas and computations to explore the math of 
patterns, symmetry, relationships, multiple dimensions, and more, all the while 
uncovering the secrets and hidden delights of the ever-evolving world of mathematics.
mathematics illuminated unites the strengths of traditional and new media 
learning through the coordinated 13 half-hour videos, online texts, web 
interactive activities, and group activities. 
developed with an Advisory Board of high school teachers and leading scholars 
from across the united states, the course examines mathematics from a holistic 
perspective, offering an enthusiastic approach that will help learners understand 
the broad spectrum of disciplines that make up the field of mathematics. the 
information and activities will help all learners solidify unfamiliar and/or 
complex concepts by delving into the “why” and not just the “how” of approaching 
mathematical questions. mathematics illuminated explores many of the great 
historical figures in mathematics and the problems they confronted; it also 
introduces you to some of the fascinating people who are embracing and studying 
today’s emerging questions. mathematics illuminated provides an overview of 
how the content of the course connects and supports national and local standards 
in mathematics. using these materials, teachers can simultaneously build 
content knowledge and explore and engage with new mathematical applications. 
for information on graduate credit, visit www.learner.org. 

GOALS AND INTENDED AUDIENCE 

several goals have guided all aspects of the development of the mathematics 
illuminated course materials. 

the goals of the project are to help teachers and those with an interest in math to:
recognize the fundamental role of mathematics in all intellectual  • 
and artistic pursuits
appreciate that mathematics can help us illuminate, define, and predict  • 
the world around us
develop a better understanding of the nature of mathematics• 

cOuRse OVeRVieW
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the course approaches mathematics as a means to greater understanding, 
rather than as a successive set of skills to be mastered. the series is designed 
to awaken their senses to the power of math in their everyday lives, while 
enriching teachers’ knowledge of the variety of inspiring subjects within the field 
of mathematics. the course integrates content throughout each medium (video, 
print, Web), in order to support different learning methods and styles. 

the materials were specifically developed with two primary and one secondary 
audience in mind. in general, the materials were created to help interested, 
educated individuals, as well as high school teachers, develop a better 
understanding of the nature of mathematics. one primary target audience is 
educated adult learners who have either a non-mathematic undergraduate degree 
or an interest in mathematics (or both). the second primary target audience is in-
service or pre-service high school mathematics teachers seeking a professional 
development experience focused on new, in-depth mathematical knowledge, as 
well as inspiration for viewing the world of math as an integrated whole. 

the secondary audience for the series is non-teaching mathematicians who 
will use the materials informally for personal and professional development, 
or anyone interested in getting an overview of the mathematical landscape as it 
stands today.

HOW TOpICS WERE CHOSEN 

the selected topics and themes covered in the course were carefully chosen under 
the guidance of the full Advisory Board to align with the project goals. the Board, 
comprised of high school math teachers, university professors, and professionals 
in the fields of education and professional development, chose topics spanning 
the depth and breadth of the field of mathematics, from humankind’s earliest 
study of prime numbers to the cutting-edge mathematics used today to reveal the 
shape of the universe (see details below under “unit descriptions”). the Board’s 
goal was to help the audience appreciate math’s wonder, breadth, relevance, and 
usefulness. together they chose topics that could be appreciated by a diverse 
collection of people with varied interests and talents.
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some of the topics explored in the course, such as game theory or chaos theory, 
may be new to some, yet review for others. other topics are rooted in traditional 
mathematical concepts, such as prime numbers and geometry. however, all of 
the topics covered introduce a new way to approach learning and understanding 
as they lead learners on a journey to new discoveries, or “Aha!” moments, within 
the themes covered.

A rigorous test of the course was conducted by an independent evaluation 
company (more information below). Adult learners and math teachers evaluated 
a prototype of the video, text, and Web site materials. results of the evaluation 
were taken into consideration, and the final course components were adjusted 
based on the results and recommendations of the evaluators.

ASSUMpTION Of USER KNOWLEDGE 

in the creation of the materials for this course, it was assumed that the audience 
would be diverse in its exposure to, and level of understanding of, mathematics 
and its role in the world. for this course, we focused on individual adult learners, 
and high school teachers, acknowledging the variety of experience in how these 
groups would engage with, and learn and/or teach the mathematical content. 
teachers will have familiarity with some of the concepts covered in the series, 
and may also have a selection of state and/or local mathematic standards to 
adhere to, while others may either have a very specific interest in one content 
area, such as prime numbers, or topology, or a broad interest in mathematics 
as a source for understanding the world around us. regardless of the level 
of motivation or experience, we assume that all are pressed for time and/
or resources and will expect our materials to provide them with exciting, and 
meaningful content that they can access quickly and efficiently, that will help 
them have a better understanding of how mathematics affects our understanding 
of the world we live in.
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mathematics illuminated is a multimedia course. each of the 13 content units 
is comprised of a half-hour video program, an online textbook chapter, nine 
unique Web-based interactives, and group or individual hands-on learning 
activities. the Web site for the course provides access to all of the materials,  
as well as additional resources, including:

video transcripts• 
a course guide• 
a bibliography• 
a glossary of the main concepts covered within each unit• 
a family tree of mathematical concepts from the course• 

Any component can be used independently, or they can all be used together.  
if used together, we recommend progressing through the materials unit by unit, 
viewing the video first, then reading the online text, and finally completing the 
hands-on activities. the Web interactives, and all other Web content are meant 
to support the learning experience.

VIDEO SERIES

the videos reach the broadest audience by providing poignant, thought-
provoking entry points into the concepts explored in the series. there are three 
major components in each of the 13 half-hour videos. first, they provide the 
historical context of the mathematical concepts, bringing to life some of the 
great mathematicians of all time, along with their struggles and breakthroughs, 
through visually compelling historical re-enactments. next, they provide a 
deeper understanding of the concepts through interviews with leading experts. 
these enlightening discussions are augmented with illustrative animations 
that reinforce and explain graphically the concepts that are being explored 
intellectually. finally, they take you on a field trip to view real-world applications 
of the concepts and introduce you to people who are using the mathematical 
ideas and techniques every day in their own unique, relevant, and wonderful ways.

cOuRse cOmPOnents
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ONLINE TExTbOOK 

the online textbook chapters explore in greater detail the ideas and themes 
examined in the videos and Web interactives. each of the 13 chapters is layed 
out with clear unit and sub-section objectives that go deeper into the content, 
while modeling the arc provided in the videos. most units begin by explaining 
the historical context of the unit content, and then go on to explore the field of 
study and its relevance. completing the experience are numerous high-quality 
explanatory diagrams and illustrative pictures that help to set the material in 
context and to explain the sometimes difficult or complex concepts in a visual manner.

WEb SITE AND INTERACTIVES

the mathematics illuminated Web site serves as the entry point to all of the text 
and video materials, while providing links to additional resources that support 
the course themes. the site includes Web-based learning interactives that 
enable the user to engage in deeper explorations of some of the more powerful, 
beautiful, and challenging concepts from the series. 

the nine interactives are:

figurative numbers (the shape of numbers)• 
shotgun sequencing (combinatorics)• 
robots (topology and configuration space)• 
the hypercube (dimensions)• 
symmetry (rotation and reflections)• 
Galton Box (the law of large numbers and the central limit theorem)• 
spatial Games (game theory)• 
networks (network connections)• 
metronome (synchronization)• 

for example, the metronome interactive simulates the correlation of a 
metronome’s ticking to a sine wave. the robot interactive allows participants 
to experience hands-on learning of an abstract concept. for a description of all 
nine interactives, go to the mathematics illuminated Web site at www.learner.org.
the Web site also contains a glossary, organized by unit, and the math family 
tree, which maps all of the content from the series on a dynamic timeline. this 
timeline illustrates how early mathematicians and their breakthroughs (as far 
back as 25,000 B.c.e.) influenced those that came later. 
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users with Web access can also view streaming video of the series and can 
download the textbook chapters at www.learner.org.

fACILITATOR’S AND pARTICIpANT GUIDES

A course guide for each unit strengthens teachers’ understanding of the 
content through hands-on activities for individuals or group workshops. 
Activities include concept application, problem-based learning activities, and 
opportunities for analyzing data—all in an inquiry-based model. A framework 
for applying concepts to state and local standards is included.  the activities 
seek to model best teaching practices by requiring the participant to be an active 
explorer rather than a passive recipient of information and are designed to be 
used between each of the video segments and to draw from content in the unit’s 
video, and the text chapter.
each of the facilitator Guides include notes on how to facilitate the session, a 
list of materials needed, tips, and answers for prepping and leading the session.
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UNIT 1. THE pRIMES

the properties and patterns of prime numbers—whole numbers that are 
divisible only by themselves and one—have been a source of wonder across 
cultures for thousands of years, and the study of prime numbers is fundamental 
to mathematics. this unit explores our fascination with primes, culminating in 
the million-dollar puzzle of the riemann hypothesis, a possible description of 
the pattern behind the primes, and the use of the primes as the foundation of 
modern cryptography. Guests interviewed include terence tao, uclA, and ray 
perlner, national institute of standards and technology.

UNIT 2. COMbINATORICS COUNTS

counting is an act of organization, a listing of a collection of things in an orderly 
fashion. sometimes it’s easy; for instance, when counting people in a room. 
however, listing all the possible seating arrangements of those people around 
a circular table is more challenging. this unit looks at combinatorics, the 
mathematics of counting, or arranging, complicated configurations. in an age in 
which the organization of bits and bytes of data is of paramount importance—as 
with the human genome—combinatorics is essential. Guests interviewed 
include Jenny Quinn, university of Washington, tacoma, and terry Gaasterland 
from scripps Genome center, university of california, san diego. 

UNIT 3. HOW bIG IS INfINITy?

throughout the ages, the notion of infinity has been a source of mystery and 
paradox, a philosophical question to ponder. As a mathematical concept, infinity 
is at the heart of calculus, the notion of irrational numbers, even measurement. 
this unit explores how mathematics attempts to understand infinity, including 
the creative and intriguing work of Georg cantor, who initiated the study of 
infinity as a number, and the role of infinity in standardized measurement. 
Guests interviewed include James tanton, st. mark’s institute of mathematics, 
and ivars peterson, mathematical Association of America. 

unit descRiPtiOns
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UNIT 4. TOpOLOGy’S TWISTS AND TURNS

topology, known as “rubber sheet math,” is a field of mathematics that 
concerns those properties of an object that remain the same even when the 
object is stretched and squashed. in this unit we investigate topology’s seminal 
relationship to network theory, the study of connectedness, and its critical 
function in understanding the shape of the universe in which we live.  
Guests interviewed include Greg leibon, dartmouth college, and Jeffrey  
Weeks, author of the shape of space: how to visualize surfaces and three-
dimensional manifolds. 

UNIT 5. OTHER DIMENSIONS

the conventional notion of dimension consists of three degrees of freedom: 
length, width, and height, each of which is a quantity that can be measured 
independently of the others. many mathematical objects, however, require 
more—potentially many more—than just three numbers to describe them. 
this unit explores different aspects of the concept of dimension, what it means 
to have higher dimensions, and how fractional or “fractal” dimensions may 
be better for measuring real-world objects such as ferns, mountains, and 
coastlines. Guests interviewed include Greg leibon, dartmouth college,  
and Karl richter of lAiKA/house.

UNIT 6. THE bEAUTy Of SyMMETRy

in mathematics, symmetry has more than just a visual or geometric quality. 
mathematicians comprehend symmetries as motions—motions whose 
interactions and overall structure give rise to an important mathematical 
concept called “group.” this unit explores Group theory, the mathematical 
quantification of symmetry, which is key to understanding how to remove 
structure from (i.e., shuffle) a deck of cards or to fathom structure in a crystal. 
Guests interviewed include rosa orellana, dartmouth college, and mary 
mcGrath, structural chemist at Gilead sciences, inc.

UNIT 7. MAKING SENSE Of RANDOMNESS

probability is the mathematical study of randomness, or events in which  
the outcome is uncertain. this unit examines probability, tracing its evolution 
from a way to improve chances at the gaming table to modern applications of 
understanding traffic flow and financial markets. Guests interviewed include 
Greg leibon, dartmouth college, and Anthony Baerlocker, international  
Game technology.
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UNIT 8. GEOMETRIES bEyOND EUCLID

our first exposure to geometry is usually the system proposed by euclid, 
in which all triangles have 180 degrees. As it turns out, in curved space the 
sum of a triangle’s angles can be more or less than 180 degrees. this unit 
explores these curved spaces, which are at once otherwordly and yet firmly of 
this world—and may hold the key to understanding the human brain. Guests 
interviewed include daina taimina, cornell university, and martin styner and 
Brad davis of the computer science, and psychiatry department’s, university of 
north carolina, chapel hill.

UNIT 9. GAME THEORy
competition and cooperation can be studied mathematically, an idea that first 
arose in the analysis of games like chess and checkers, but soon showed its 
relevance to economics and geopolitical strategy. this unit shows how conflict 
and strategies can be thought about mathematically, and how doing so can 
reveal important insights into human and animal behaviors. Guests interviewed 
include david Krakauer, santa fe institute, new mexico, and craig packer, dept. 
of ecology, evolution, and Behavior, university of minnesota.

UNIT 10. HARMONIOUS MATH
All sound is the product of airwaves crashing against our eardrums. the 
mathematical technique for understanding this and other wave phenomena is 
called the fourier analysis, which involves the disentangling of a complex wave 
into basic waves called sinusoids, or sine waves. in this unit we discover how 
the fourier analysis is used in creating electronic music and how it actually 
underpins all digital technology. Guests interviewed include elizabeth stanhope, 
mathematical sciences, lewis and clark college, and david mccraaken, Jason 
daniello, Aaron Grooms, and cyril lance of moog music, inc.

UNIT 11. CONNECTING WITH NETWORKS
connections can be physical, as with bridges, or immaterial, as with friendships. 
Both types of connections can be understood using the same mathematical 
framework called network theory, or graph theory, which is a way to abstract 
and quantify the notion of connectivity. this unit looks at how this branch of 
mathematics provides insights into extremely complicated networks such as 
ecosystems. Guests interviewed include raissa d’souza, university of california, 
davis, and neo martinez, rocky mountain Biological laboratory. 
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UNIT 12. IN SyNC
systems of synchronization occur throughout the animate and inanimate world. 
the regular beating of the human heart, the swaying and near collapse of 
the millennium Bridge, and the simultaneous flashing of gangs of fireflies in 
southeast Asia—these varied phenomena all share the property of spontaneous 
synchronization. this unit shows how synchronization can be analyzed, studied, 
and modeled via the mathematics of differential equations, an outgrowth of 
calculus, and the application of these ideas toward understanding the workings 
of the heart. Guests interviewed include steve strogatz, cornell university, and 
Glenn fishman and charles peskin of the new york university medical center.

UNIT 13. THE CONCEpTS Of CHAOS
the flapping of a butterfly’s wings over Bermuda causes a rainstorm in 
texas. two sticks start side by side on the surface of a brook, only to follow 
divergent paths downstream. Both are examples of the phenomenon of chaos, 
characterized by a widely sensitive dependence of the future on slight changes 
in a system’s initial conditions. this unit explores the mathematics of chaos, 
which involves the discovery of structure in what initially appears to be random, 
and the imposition of limits on predictability. Guests interviewed include 
steve strogatz, cornell university, and martin lo, Jet propulsion laboratory, 
california institute of technology.
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mathematics illuminated was developed through a collaboration of the following 
education partners, led by oregon public Broadcasting (www.opb.org)

ASSOCIATION fOR WOMEN IN MATHEMATICS (WWW.AWM-MATH.ORG)

the purpose of the Association for Women in mathematics is to encourage 
women and girls to study and to have active careers in the mathematical 
sciences, and to promote equal opportunity and the equal treatment of women 
and girls in the mathematical sciences.

THE MATHEMATICAL ASSOCIATION Of AMERICA (WWW.MAA.ORG)

the mathematical Association of America is the largest professional society 
that focuses on mathematics accessible at the undergraduate level. our 
members include university, college, and high school teachers; graduate and 
undergraduate students; pure and applied mathematicians; computer scientists; 
statisticians; and many others in academia, government, business, and industry. 

educatiOn PaRtneRs
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Dan Rockmore—Lead Content Advisor and program Host
dan rockmore is the John G. Kemeny parents professor of mathematics and 
professor of computer science at dartmouth college and a member of the 
external faculty of the santa fe institute, where he also directs the complex 
systems summer school. he is well known for his work in computational 
harmonic analysis, and in 1995 he was the recipient of a White house 
presidential faculty fellowship in recognition of his teaching and research. he 
has published many technical papers, and his work has been supported by the 
national science foundation, national institutes of health, and the department 
of defense.. he is also known for his exposition of mathematics. he has co-
produced two documentaries on mathematics, has written and performed 
radio essays for npr, and is the author of stalking the riemann hypothesis, 
which was longlisted for the 2006 Aventis science Writing prize. his ability to 
communicate mathematics effectively to a broad audience has been recognized 
through his appointments as a sigma Xi distinguished lecturer and as a visiting 
lecturer for the society of industrial and Applied mathematics. dr. rockmore 
served as lead content Advisor for the series and is also the series host.

Lisa Adajian—Teacher professional Development Consultant
dr. lisa Adajian has more than 26 years of experience teaching in a variety 
of educational settings at the elementary, secondary, and university levels, 
and in schools with predominantly minority and limited-english-speaking 
populations. for the past 13 years, she has worked with pre-service and in-
service schoolteachers at the elementary and secondary level, teaching math 
content and methods courses and conducting workshops to improve teachers’ 
capacity to teach mathematics. she is currently teaching mathematics and 
science at James madison high school in portland, oregon. dr. Adajian served 
as professional development Advisor for the project.

ADVISORS

William p. berlinghoff—Steering Advisor
William p. Berlinghoff earned his B.s. from holy cross, m.A. from Boston 
college, and ph.d. from Wesleyan university, where he specialized in abelian 
group theory.  dr. Berlinghoff, who recently retired from college teaching after 
more than 40 years, has been a faculty member at the college of saint rose, a 
professor at southern connecticut state university, and most recently a visiting 

adVisORY BOaRd
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professor at colby college in maine.  he is author or co-author of five college 
texts—math through the Ages: A Gentle history for teachers and others (winner 
of the 2007 Beckenbach Book prize from the mathematical Association of 
America); A mathematics sampler: topics for the liberal Arts; the mathematics 
of the elementary Grades; A mathematical panorama; and mathematics, the 
Art of reason.  he is also a senior Writer of the mAth connections program, an 
nsf-supported, standards-based core curriculum for high school students.  
dr. Berlinghoff served as a steering Advisor for the project.

KC Cole—Steering Advisor
A long-time science writer and columnist for the los Angeles times, Kc cole 
is the author of the universe and the teacup: the mathematics of truth and 
Beauty, as well as four other popular books on science. she has written about 
science for the new york times, the new yorker, the smithsonian, discover, 
newsweek, the Washington post, esquire, and many other publications. she 
currently teaches at the Annenberg school of Journalism at usc, and runs a 
series of conversations about art and science at santa monica Art studios. ms. 
cole served as a steering Advisor for the project.

David Eisenbud—Steering Advisor
dr. eisenbud is currently the director of the mathematical sciences research 
institute at Berkeley, one of the most prestigious mathematics research centers 
in the country. he is also the outgoing president of the American mathematical 
society with integral connections at the Ams, and has a record of advocacy in the 
field of mathematics, including congressional testimony. dr. eisenbud served as 
a steering Advisor for the project.

Jacquelyn A. buxton flowers—Teacher Advisor
Jacquelyn flowers has been teaching high school for 11 years.  she is 
currently teaching algebra and geometry at oneonta high school in oneonta, 
Alabama.  she has also taught at mcAdory and pinson valley high schools, 
both of which are located in Alabama.  ms. flowers has taught keyboarding, 
computer applications, Algebra, honors Algebra, Geometry, honors Geometry, 
Algebra ii, and honors Algebra ii.  she is an adjunct professor at Jefferson 
state community college where she teaches two nights a week. ms. flowers 
is a member of the national council of teachers of mathematics and has been 
named to Who’s Who Among American high school teachers.  ms. flowers 
advised on unit 5, dimension, and unit 9, Game theory.
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fernando Q. Gouvêa—Steering Advisor
fernando Q. Gouvêa is carter professor of mathematics at colby college. dr. 
Gouvêa, who was born in são paulo, Brazil, went to harvard university for his 
ph.d.  he then taught at the universidade de são paulo and at Queen’s university 
before moving to colby. he is the author of p-adic numbers: An introduction and 
the co-author, with William p. Berlinghoff, of math through the Ages: A Gentle 
history for teachers and others. in addition to his scholarship and teaching, 
Gouvêa is the editor of mAA focus, the news magazine of the mathematical 
Association of America, and of mAA reviews, the mAA’s online book review 
service. his scholarly interests are in the history of mathematics and in number 
theory. in addition to his interest in mathematics, he is interested in christian 
theology, new testament studies, modern science fiction, literature, politics, 
and wine. he is the proud owner of a graying scraggly beard. dr. Gouvêa served 
as a steering Advisor for the project.

Mark Jaffee—Teacher Advisor
mark Jaffee has been a high school mathematics teacher for 41 years, most 
recently at Admiral King high school in lorain, ohio. previously, he taught 
at oberlin high school in oberlin, ohio, for 34 years. he has been active in 
the ohio council of teachers of mathematics (octm) in which he served as 
district director and is currently the constitution chairperson. he has made 
presentations at octm, nctm, and teachers 
teaching with technology (t3) local, state, national, and international 
conferences, has served as equipment chairperson at several of the conferences 
and is an editorial referee for the ohio Journal of school mathematics. in 2005 
he was selected for the outstanding mathematics teacher Award (Grades 7-12) 
for the north east ohio district of ohio and in 2007 received the Buck martin 
Award from octm for outstanding teaching in the state of ohio.  mr. Jaffee 
advised on unit 3, how Big is infinity, and unit 12, in sync.

David C. Krakauer—Content Advisor
david Krakauer is currently a professor at the santa fe institute in new 
mexico. he has degrees in biology and in computer science and mathematics 
from the university of london, and a ph.d. in evolutionary theory from the 
university of oxford. he remained in oxford as a Wellcome research fellow and 
lecturer at pembroke college. in 1999 he moved to the institute for Advanced 
study in princeton as a long-term member, and was external professor of 
evolutionary theory at princeton university. in 2002 he moved to the santa 
fe institute. dr. Krakauer’s work is concerned largely with the evolutionary 



   overvieW | 15

OVERVIEW MATHEMATICS ILLUMINATED

history of information-processing mechanisms in biology, with an emphasis on 
information transmission, signaling dynamics and their role in promoting novel, 
higher-level structures, such as social systems and language. he is the author 
of over 70 scientific publications; co-editor of a new book on transitions between 
non-living and living matter, which will be published by mit press in 2008; and 
author of numerous popular expositions on evolutionary science. dr. Krakauer 
serves as an editor on several journals including the Journal of theoretical 
Biology, theory in the Biosciences, and Biology direct. dr. Krakauer advised on 
unit 9, Game theory.

Greg Leibon—Content Advisor
Greg leibon is a mathematician with more than a decade of research and 
teaching experience in probability, geometry, topology, and statistics.  sharing 
mathematical knowledge has always been one of dr. leibon’s passions, and for 
years he taught the chance course at dartmouth college, allowing him to share 
the pleasure and beauty of statistics and probability with a less mathematically 
prepared audience. dr. leibon was thrilled to have the opportunity to advise 
on mathematics illuminated, especially unit 5, other dimensions, where he 
finally got his opportunity to share the beauty of low dimensional topology and 
geometry (his long-time research loves!) with a wider audience.  currently, 
dr. leibon is a mathematics researcher at dartmouth college as well as the 
chief mathematician at memento, inc, where he designs fraud detection tools 
using techniques from pattern recognition, geometry, and machine learning.  
dr. leibon advised on unit 7, making sense of randomness; unit 4, topology’s 
twists and turns; unit 5, other dimensions; and unit 8, Geometries Beyond euclid. 

barry Mazur—Steering Advisor
Barry mazur, a renowned scholar from harvard and member of the national 
Academy of sciences, possesses a “very literary sensibility,” and is “one of the 
deepest mathematicians of our time.”  When reminded that sir michael Atiyah 
once said “Algebra is a pact one makes with the devil!” Barry responded, “i 
rather think that algebra is the song that the angels sing!”  dr. mazur served as 
a steering Advisor for the project.

Wells Morison—Teacher Advisor
Wells (Buz) morison holds the Arthur day Welch chair for Advanced 
mathematics at Kimball union Academy in meriden, new hampshire.  he has 
been working with students as a teacher, coach, and administrator at both the 
high school and college level for over 20 years.  during that time he has taught 



   overvieW | 16

OVERVIEW MATHEMATICS ILLUMINATED

mathematics, physics, biology, and law; served as site director for the Johns 
hopkins center for talented youth; served as  director of the Gould Academy 
summer school; and was Assistant headmaster at Kimball union Academy.  he 
coaches the cross-country running and nordic ski teams.  he recently completed 
a sabbatical year of study and research at dartmouth college at the center for 
cognitive and educational neuroscience, specializing in the mathematical brain.  
he holds an m.s. in physics from rensselaer polytechnical institute and a J.d. 
from the university of colorado school of law.  dr. morison advised on unit 6, 
the Beauty of symmetry, and unit 10, harmonious math.

Annah Ndiritu—Teacher Advisor
Annah ndiritu is a mathematics teacher at hiram Johnson high school in 
sacramento, california. she was also a teacher in Kenya before she moved 
to the united states. ms. ndiritu has a master’s degree in curriculum and 
instruction. eventually, she plans to move back to Africa, where most of her 
family lives, and continue her mathematics teaching. ms. ndiritu advised on  
unit 1, the primes, and unit 8, Geometries Beyond euclid.

Robert Osserman—Steering Advisor
robert osserman is special projects director at the mathematical sciences 
research institute in Berkeley, california, where he served earlier as deputy 
director. he is also professor emeritus at stanford university, where he was 
mellon professor of interdisciplinary studies and received several citations  
for outstanding teaching.  his awards include a Guggenheim fellowship in 
england and a fulbright lectureship in paris, and he is a fellow of AAAs.   
he is the author of many research and expository papers, as well as several 
books, including poetry of the universe: a mathematical exploration of the 
cosmos, which has been translated into over a dozen languages.  he has served 
as a consultant and appeared on several pBs programs, including the series 
life by the numbers and the program naked to the Bone, which is devoted to 
the mathematics and science of medical imaging.  in addition, dr. osserman 
has often been heard on npr. in recent years he has organized and participated 
in a wide variety of public events, including mathematics in Arcadia with tom 
stoppard, funny numbers with steve martin, from einstein to Koyaanisqatsi 
with philip Glass, and the upcoming m*A*t*h with Alan Alda. A number of these 
have been made available on videotapes or dvds. dr. osserman served as a 
steering Advisor for the project.
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Jenny Quinn—Content Advisor
Jennifer J. Quinn, aka, “dr. Quinn, mathematics Woman,” is professor of 
interdisciplinary Arts and sciences at the university of Washington, tacoma,  
and co-editor of the math Association of America’s (mAA) journal, math 
horizons, for “math enthusiasts of all kinds.” recently, she served as executive 
director of the Association for Women in mathematics. her book, proofs that 
really count: the Art of combinatorial proof, co-authored with Arthur Benjamin 
and published by the mAA, was awarded the 2006 Beckenbach prize as a 
distinguished, innovative book.  in 2007, she received the mAA deborah and 
franklin tepper haimo Award for distinguished college or university teaching 
of mathematics. the award recognizes extraordinarily successful teachers  
who have been shown to have had influence beyond their own institutions.   
dr. Quinn advised on unit 2, combinatorics counts, and unit 11, connecting  
with networks.

Susan Schwartz Wildstrom—Teacher Advisor
susan schwartz Wildstrom is a classroom teacher of mathematics at Walt 
Whitman high school in Bethesda, maryland, where she currently teaches 
precalculus, calculus, and multivariable calculus courses. she also coaches 
the math team. she is particularly proud of her “reading and writing in 
mathematics” assignment in which every student reads mathematical selections 
for pleasure. she has a speakers series in which she brings professional 
mathematicians into her classroom to show students that mathematics is much 
more than difficult calculus problems. outside of the classroom, ms. schwartz 
Wildstrom is involved in professional development as a learner, presenter, and 
developer. she is currently on the mathcounts Question Writing committee, 
the Ap calculus realignment commission, and the nAep mathematics 
standing committee. in addition, she serves on the board of governors of 
the mathematical Association of America and the Art of problem solving 
foundation.  ms. schwartz Wildstrom advised on unit 2, combinatorics counts; 
unit 4, topology’s twists and turns; unit 7, making sense of randomness; and 
unit 11, connecting with networks.

Steven Strogatz—Content Advisor
steven strogatz is the Jacob Gould schurman professor of Applied mathematics 
at cornell university. he has received numerous awards for his research, 
teaching, and public service, including a presidential young investigator Award 
from the national science foundation (1990); mit’s highest teaching prize, the 
e. m. Baker Award for excellence in undergraduate teaching (1991); the tau 
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Beta pi teaching Award (2006), from cornell’s college of engineering; and the 
communications Award from the Joint policy Board for mathematics (2007), 
a lifetime achievement award for the communication of mathematics to the 
general public.  his books include nonlinear dynamics and chaos (perseus, 
1994), which is the most widely used textbook on chaos theory, both nationally 
and worldwide, and sync: the emerging science of spontaneous order 
(hyperion 2003), which is aimed at non-scientists and was chosen as a  
Best Book of 2003 by discover magazine.  dr. strogatz advised on unit 12,  
in sync, and unit 13, the concepts of chaos.

James Tanton—Content Advisor
James tanton received his ph.d. in mathematics from princeton university 
in 1994 and has worked at all levels of mathematics education, as well as 
continuing to actively practice research. dr. tanton believes that mathematics 
really is accessible to all, and he is committed to sharing the joy and beauty of 
the subject with a wide audience. in 2004 he founded the st. mark’s institute 
of mathematics, an adjunct organization to st. mark’s school in southborough, 
massachusetts. the institute’s goal is to promote mathmetics. dr. tanton 
works with students of all ages and with mathematics educators of all levels 
to help create a rich and lively mathematics culture within school and college 
departments. he is the author of two books—with more in the works—and 
writes frequently for expository mathematics journals and magazines. he has 
also helped high-school-age scholars publish their own mathematics articles. 
he is the recipient of several awards for teaching excellence, as well as awards 
for his expository writing.  dr. tanton advised on unit 1, the primes, and unit 3, 
how Big is infinity.

Dorothy Wallace—Content Advisor
dorothy Wallace, a mathematician at dartmouth college, helped create several
interdiscipinary courses through the  math Across the curriculum project
supported by the  national science foundation.  she is the co-editor of 
numeracy!, the ejournal of the national numeracy network; recently co-
authored the Bell that rings light (World scientific press), with a colleague in 
chemistry; and produced a 7-part video series (available on cd), that’s calculus, 
featuring performance artist Josh Kornbuth. dr. Wallace advised on unit 6,  
the Beauty of symmetry, and unit 10, harmonious math.
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TExT WRITER 

macGregor campbell—online text, facilitator and participant Guide Writer
macGregor campbell is a teacher and writer based in portland, oregon.  After 
obtaining a B.s, in physics from duke university, he went on to teach middle 
school math in the los Angeles inner-city as part of teach for America.  he 
has written curricula for the compton unified school district and for ucsd in 
la Jolla, california.  mr. campbell wrote all thirteen online textbook chapters, 
facilitator guides, and participant guides for the series.

VIDEO SCRIpTWRITERS

Kristian berg—Scriptwriter
Kristian Berg is an experienced writer and producer of documentaries and 
non-fiction series television, specializing in history, science, and children’s 
programming. mr. Berg served as a series writer for American passages: A 
literary survey, a sixteen-part series for oregon public Broadcasting and 
Annenberg media. he has written and produced for pBs series, including 
history detectives, newton’s Apple, Zoom! and dragonflytv.  his historical 
documentaries include the dakota conflict (pBs), dakota exile (pBs), the 
scottsboro Boys (court tv), and the capture and trial of Adolf eichmann (court 
tv). Kristian lives in saint paul, minnesota, and is produced a story on the 
minneapolis i-35 bridge collapse for the pBs science series novA sciencenoW.  
mr. Berg wrote the scripts for unit 8, Geometries Beyond euclid, and unit 9, 
Game theory. 

Jacquelyn blain—Scriptwriter
Jacquelyn Blain is a Writer’s Guild of America screenwriter with over 40 hours 
of produced network television and both a feature film and short film in pre-
production.  she has worked with the uclA extension Writer’s program, is on 
the faculty of the Art institute of portland (or), and does script consulting work 
through her firm yellow lab ltd.  her students’ films have been accepted by and 
won awards at numerous film festivals, including the new york film festival, 
the san francisco film festival, the longbaugh festival, and the salem film 
festival. ms. Blain wrote the scripts for unit 2, combinatorics counts; unit 4, 
topology’s twists and turns; and unit 6, the Beauty of symmetry. she also 
worked with red door films and with oregon public Broadcasting producing 
this video series.

WRiteRs
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Melissa Gerr—Scriptwriter
melissa Gerr is a writer, producer, and still photographer focusing on 
documentary and knowledge-based products.  she wrote and produced for the 
Annenberg series rediscovering Biology and America’s history in the making 
volume ii. she has produced and directed spanish, french, and italian products 
for mcGraw-hill publishing company, as well as programming for pBs in 
minnesota and oregon. she is currently a senior producer for health sciences 
media at laureate education, inc., based in Baltimore, maryland. Working with 
the advisors on mathematics illuminated provided her with a new respect for 
math, a profound admiration for mathematicians, and the unforeseen outcome 
of expanding her own universe. ms. Gerr wrote the scripts for unit 3, how Big is 
infinity; unit 7, making sense of randomness; and unit 12, in sync. 

Richard Marcus—Scriptwriter
richard marcus is an award-winning writer of tv, film, and educational 
software. he has written for some of the best tv shows ever produced, including 
sesame street, the tonight show with Johnny carson, and dinosaurs. his 
educational software has been awarded the parents’ choice Award, itA - Gold 
medal, and time magazine’s “top 100 educational gifts for kids.” he has also 
created attractions for the seoul olympics Korean folklore pavilion, and for 
disneyland and universal studios theme parks. he is the author of a textbook 
on edgar Allen poe and has had his poetry published in the new york times, 
Berkeley poets magazine, and other publications.  his short story, chosen, was 
published in the last Alan King anthology, matzoh Balls for Breakfast and other 
memories of Growing up Jewish, published by simon and schuster. in 2005 he 
won “Best screenplay” and “Best comedy” for his film checking out starring 
peter falk.  mr. marcus wrote the scripts, along with david poulshock, for unit 1, 
the primes, and unit 13, the concepts of chaos.

Eric Slade—Scriptwriter       
eric slade is an independent writer/director in portland, oregon.  he 
has recently worked as a producer of the national primetime pBs series 
history detectives. he worked as a producer on the Annenberg/opB series 
rediscovering Biology and as series producer/director on Bridging World 
history.  his independent documentary hope along the Wind had its pBs premier 
in June of 2002, and his works have been screened at dozens of national and 
international film festivals, at which he has won seven “best documentary” 
awards.  he is also a professional magician and an amateur cartoonist.   
mr. slade wrote the script for unit 5, other dimensions.
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Steve Wright—Scriptwriter  
steve Wright is an accomplished writer based in Austin, texas. he writes  
scripts for both short-form and long-form projects including documentaries, 
news magazine programs, multipart instructional videos, marketing and 
promotional pieces, and other projects for television, businesses, universities, 
associations, and others. he is a former television news reporter for cBs and 
nBc affiliates, and he received the Associated press’s top honor for the best 
documentary in the state of texas. he has written scripts narrated by top talent 
in the broadcast industry including Bill moyers of pBs. mr. Wright has written 
scripts for numerous Annenberg/opB projects on American history and world 
history. mr. Wright wrote the scripts for unit 10, harmonious math, and unit 11, 
connecting with networks.

Oregon public broadcasting
oregon public Broadcasting (opB) is an award-winning producer of educational 
content with expertise in both traditional and new media approaches to formal 
education, community outreach, and television production.

opB has produced many series for Annenberg media, including American 
passages: A literary survey, a multimedia series for college students; Artifacts 
& fiction: Workshop in American literature, a professional-development 
workshop series for teachers on interdisciplinary approaches to American 
literature; rediscovering Biology: molecular to Global perspectives, a series to 
help in-service teachers update their content knowledge in the life sciences; 
and Bridging World history, a professional-development course for high school 
teachers and students.

opB produces Web sites, teachers’ guides, and other curriculum materials 
to accompany textbooks and pBs broadcast series. Working in close concert 
with national academic experts and advisory boards, opB’s staff has produced 
curriculum materials in the humanities and sciences for a variety of grade levels 
and teacher professional development.

Red Door films
red door films is a portland, oregon-based production company, originally 
founded in 1989 as david poulshock productions, inc. mr. poulshock is an 
award-winning producer, writer, and director of the Wee sinG children’s  
series. red door films has produced numerous commercials, infomercials,  
and corporate films for clients, ranging from Goodwill industries and the  

site and seRies  
cRedits
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oregon lottery to hewlett-packard and view-master 3-d. mr. poulshock served 
as chairman of the 2005 Willamette Writers conference, is a member of the 
Board of directors of the northwest Academy, and is on the adjunct faculty of 
the Art institute of portland. 

ADi 
founded in 1996, Adi excels in visual communication with a focus on 3-d and 
visual effects for business and business marketing, consumer advertising, 
direct response television, education, and entertainment. clients range from 
fortune 500 high-tech firms to independent film producers. the portland-based 
company is recognized for its skill in rendering digital prototypes for pre-
production marketing efforts. recent accolades include two telly Awards,  
a northwest Addy Award, and a summit marketing effectiveness Award.

HUb Collective, Ltd.
huB is a full-service design firm specializing in identity, print, event, and 
environmental graphic design. huB designs visual communication that is 
intelligent, elegant, and compelling. they believe design, like all language, 
arises from a human need to craft coherence out of chaos, to be heard, and, 
ultimately understood. clients include chartreuse portland | new york, 
cranium, pacific northwest college of Art, portland development commission, 
nike, and umpqua Bank.

RMC Research Corporation
rmc research corporation was organized in december 1970 as a private, 
technical consulting firm specializing in research, evaluation, training, and 
technical assistance for educational and human service agencies at the federal, 
state, and local levels. clients have included several federal agencies and 
departments, including the united states departments of education, Justice, 
labor, and health and human services; the center for mental health services; 
the center for substance Abuse prevention; the center for substance Abuse 
treatment; the centers for disease control and prevention; and the corporation 
for public Broadcasting. offices are located in new hampshire, colorado, 
virginia, florida, and oregon. rmc research corporation performed the 
formative evaluation for the series.
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Tweak Interactive
founded in 1999, tweak interactive is a marketing design and usability services 
firm. their professional team is composed of designers, developers, writers, 
and usability experts, all trained and experienced in the practice of user-
centered design. tweak has served such notable companies as unicru, tripwire, 
hollywood entertainment, Blue cross/Blue shield, infospace, Wells fargo, 
united healthcare, and serena software. tweak conducted the usability study 
for the interactive tools on the mathematics illuminated Web site.

OREGON pUbLIC bROADCASTING pRODUCTION TEAM

executive vice president national productions: david davis
series producer: sam Ward
production manager: catherine stimac
project manager: doug Brazil
field producer: hillary Brown 
video producers: sean hutchinson and stewart Boyles
Web developer: heather young
researcher: traci fantz
Web Assistant: chris Gates
Associate producer: Beth lipson
production Assistance: laurance Johnson
video/online editors: tom Babich, pamela chipman, cathie clifford, Jerry pratt, 
Wendy morgan, and patrick Weisenhemple
director of engineering, it: dave fulton
production services: howard Beckerman, Bill dubey, milt ritter,  
and Gary schiedel
Graphic design: Gini chin
original theme music: nathan larson
lead copy editor: tom Bensman, the leslie Group, inc. 
Additional copy editor: monica l. caplan, the leslie Group, inc.
production interns: sarah fox, catherine Kurz, and holly Werner


