THE GREAT AMERICAN STAR

HOW THE GREAT AMERICAN STAR WORKS - EDUCATOR GUIDE

The Core Idea: Mathematics, America 250, and
Belonging

The Great American Star is a mathematical-art project created for America's 250th anniversary. Its patriotic meaning is
not added after the mathematics; it is built into the structure of the star itself.

repeated sections
starting points

ending points

character positions in one path

possible paths

image spaces

The educational message

Students encounter one very large shared structure made from hundreds of millions of possible routes. Each
route can be different, yet every route belongs to the same star. The idea is both mathematical and civic:
individuality and belonging can exist at the same time.

A useful teacher sentence

“There are hundreds of millions of possible paths, but every path is part of one
American star. A student can choose one route that is uniquely theirs while still
belonging to the whole.”
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1. What a Complete Path Actually Is

A complete route moves from the center side of the star outward to one of the tips. Along the way it passes through 24
character positions. Read in order, those 24 characters spell:

UNITED STATES OF AMERICA 250

Written without spaces, this is exactly 24 characters: UNITEDSTATESOFAMERICA250. The phrase is therefore built
directly into every complete route.

One complete path = 24 steps / character positions
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Direction matters

In classroom language, a path begins at one of the starting points around the center and proceeds outward
through one section to an ending point at a star tip. The 50 starting points and 50 ending points represent the 50
states.
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2. A Modified Pascal's Triangle

The mathematical engine is a modified Pascal's Triangle. The familiar classroom triangle begins with one entry in row 0
and widens as rows are added. The Great American Star changes that starting condition and reshapes the lattice to fit a

star section.
Ordinary Pascal idea Great American Star section

1 starting entry in row O 11 starting positions in row 0

Rows widen in a triangle Rows first widen, reaching 22 usable positions
The familiar triangle keeps widening The star section then narrows

Triangular classroom layout 24-row lattice shaped for one star section

— The final row has 10 ending positions

The row widths in one section are:
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, then 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10.

What stays Pascal-like

The key idea remains branching and recombination: different route choices can lead to the same later position,
and counts build from earlier possibilities. The shape is modified, but the path-counting logic is recognizably
Pascal-like.
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3. Five Identical Sections Make the Complete Star

The same 24-row section is repeated five times around the center. Once a class understands one section, the same
structure applies to the other four.

Same section pattemn
repeated 5 times

One section 11 starting incidences 10 ending positions 71,855,450 paths
Five sections 55 incidences before shared corners are 50 endings 359,277,250 paths
merged

Why 50 starting points, not 55

Five sections contain 11 starting incidences each, which would appear to give 55. But the five physical corner
starts are shared between neighboring sections. Counting each shared corner only once leaves 50 distinct
starting points in the complete star.

The total number of routes is straightforward once one-section counting is known:

71,855,450 x 5 = 359,277,250 possible paths
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4. Why the Mathematics Is Patriotic

The Great American Star was designed for America's 250th anniversary, but the patriotic meaning is deeper than placing
an American flag behind a mathematical picture. The national ideas are woven into the mathematics itself.

50 starting points: represent the 50 states at the beginning of the journey.

50 ending points: represent the same 50-state idea at the outer tips.

24 character positions: spell UNITED STATES OF AMERICA 250 along every complete path.
Five star sections: join into one shared five-pointed American star.

359,277,250 possible routes: create a nation-scale field of individual possibilities inside one common structure.

Belonging and uniqueness

The central student message is not that a person disappears inside a huge number. It is the opposite: a large
whole is made from individual routes. A student can have a route that is uniquely theirs and still be part of the
same complete star. The project can therefore support a classroom conversation about individuality,
participation, and belonging.

Suggested classroom framing

“There are many possible routes, but they all belong to one star.”

“Your route does not have to be the same as someone else's route in order to belong.”

“The mathematics lets us see two ideas at once: each route can be unique, and every route is part of the whole.”

“America 250 becomes more than a date on the page - the anniversary is built into the letters, numbers, states, paths,
and star.”
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5. Personalization: One Route Becomes One
Student's Star

After exploring the shared mathematical structure, students can choose a path and personalize the finished artwork. The
personal layer is what turns an abstract route into something the student can identify as their own.

The Great American'Star Student creator flow

1. Choose a path from the mathematical structure.

2. Add six images in the six open image areas.

3. Add a message if desired.

4. Choose a background and create the finished artwork.
5. Download the finished star.

Images may be chosen by the student or selected from images
approved by the school, depending on the classroom setting.

Student-image privacy

Images selected in the creator are processed locally in the student's browser as part of creating the personalized
artwork. They are not uploaded to or stored by The Great American Star, and the website owner cannot view or
access the selected images through the website. The finished personalized artwork is generated in the browser
and downloaded directly by the user.

This gives schools flexibility: students can use personal images where appropriate, or a teacher/school can provide an
approved set of images for the activity.

© The Great American Star - thegreatamericanstar.com How The Great American Star Works - Educator Guide - 6



THE GREAT AMERICAN STAR

HOW THE GREAT AMERICAN STAR WORKS - EDUCATOR GUIDE

6. A Simple Classroom Introduction

The foundational explanation can be taught in roughly 15-20 minutes before moving into a deeper activity. A projector or
smartboard is helpful; student devices are optional until the personalization stage.

1. Show the whole star: Ask students what they notice. Introduce the idea that the design is both mathematics and
artwork for America 250.

2. Trace one complete path: Explain that a route begins near the center, moves outward to a tip, and contains 24
character positions spelling UNITEDSTATESOFAMERICA250.

3. Zoom into one section: Show the 11 starting positions, the widening middle, the narrowing end, and the 10 ending
positions.

4. Connect to Pascal's Triangle: Explain branching and recombination, emphasizing that the star uses a modified
Pascal-style lattice.

5. Return to the full star: Show that the section repeats five times, producing 50 distinct starts, 50 endings, and
359,277,250 total paths.

6. Add the human meaning: Discuss how one unique route can still belong to one shared star.

7. Personalize: If appropriate, let students choose a path and add six student-selected or school-approved images.

Where to go next

Starting Points explores why different starting positions create different numbers of routes. The Great American
Star “Birthday Problem” uses the huge pool of possible paths to compare matching probabilities with the classic
birthday problem.

One star. Fifty states. Hundreds of millions of routes. One path can be mine - and
still belong to the whole.
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