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Bob welcomes a new

co-author to the fold and

begins a new incarnation of

his long-running Power Tools

for Math & Science column.

This month’s Starship Gaia

looks at building colonies on

Mars (and provides many

data resources you can use in

your classroom) and then

brings the focus back to Earth

for some sources of environ-

mental projects and

information.
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Starship Gaia

A new school year begins; a new
millennium beckons. Some say
it doesn’t technically begin un-

til January 1, 2001, but we’ll begin
January 1, 2000, known to some com-
puters as 1900. Y2K is an interesting
way to begin a thousand years. During
this school year, 1999 marches to its
inevitable demise and, in a moment,
2000 begins. If a new year is a good
time to make changes in your life,
a new millennium is a once-in-a-
thousand-years opportunity!

This column began in the current
millennium as “Power Tools for Math
& Science” by Bob Albrecht and
George Firedrake in the August/Sep-
tember 1992 issue of The Computing
Teacher, and it continued in L&L.
Thanks to David Moursund, Anita
Best, Jennifer Roland, and others who
create this jaunty journal that allows us
to communicate with you as you help
learners learn.

A new millennium calls for a new
name, a new author, and a new unify-
ing theme. Thus begins “Starship Gaia”
by Bob Albrecht and Paul Davis. Paul
teaches math at Maria Carrillo High
School in Santa Rosa, California. He
and Bob played together, learned to-
gether, and worked together at C-TEC,

a project-based learning community at
Piner High School in Santa Rosa, glee-
fully intertwingling math and science
in Paul’s classroom. Starship Gaia was
a year-long project during the 1993–
1994 school year in which 13 students
designed a scientific mission to Mars.

In December 1993 and again in De-
cember 1996, C-TEC canceled regular
classes for seven school days to design
Mars colonies. All students, teachers,
and mentors worked on one great uni-
fying task in much the same way that
scientists, engineers, and others work
in teams on real-world tasks. Bob and
George described these adventures in
learning in their May 1994 and
February 1997 columns.

Starship Gaia is about exploring the
universe from base camp Gaia, our one-
and-only Mother Earth, a great place
to live. We’ll begin close to home: the
solar system, especially Mars.

The Mars Millennium Project
The Mars Millennium Project chal-
lenges students across the nation to
design communities on Mars. This
project encompasses a unifying theme
of breathtaking scope, involving all dis-
ciplines. In our decades of teaching and
mentoring, we haven’t seen another na-
tionwide project with such great poten-
tial to actually make some changes in
the way teachers teach and learners
learn. We encourage you to partici-
pate—you can begin by visiting
www.mars2030.net.

Here you’ll find links to the project’s
sponsors:

• The U.S. Department of Education
(www.ed.gov)

• NASA JPL Mars Missions
(www.jpl.nasa.gov/mars)

• The National Endowment for the
Arts (www.arts.endow.gov)

• The J. Paul Getty Trust
(www.artsednet.getty.edu)

• The White House Millennium
Council (www.whitehouse.gov/Ini-
tiatives/Millennium/index.shtml)

Graphic courtesy of the
Mars Millenium Project

(www.mars2030.net).
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There are many more links. Try
these:

• Click Cooperating Organizations to
see an eclectic list of more than 100
organizations representing architec-
ture, art, astronomy, dance, educa-
tion, government, math, music,
religion, science, space technology,
theater, et cetera, et cetera. Of course,
designing a colony on Mars requires
all areas of human endeavor.

• Click Keep Me Posted to receive a
free poster telling you how to get in-
volved and receive e-mail updates on
project developments, expert access,
and other resources.

We clicked the banner headline Picture
the Future (www.mars2030.net/inner.
htm) and found some general informa-
tion about the project:

The interdisciplinary learning
project will engage [K–12] stu-
dents in classrooms and youth
groups throughout the United
States. Working in teams with
educators, community leaders,
and professionals in many fields,
hundreds of thousands of young
people will weave the arts, sci-
ences, and humanities into an ex-
ploration of their own communi-
ties. They will then take the best
of the past and present and apply

what they have learned to the fu-
ture. The result: a new commu-
nity—one that is scientifically
sound and offers a high quality of
life—and one in which they
would be proud to live.

Imagine creating a village for 100
transplanted earthlings, on Mars
in the year 2030. This national
Mars Millennium Project will in-
spire debate, in-depth research,
and the quest for new ideas re-
volving around the White House
Millennium Council’s central
theme, “Honor the Past—Imag-
ine the Future.” Throughout the
course of the project, students
will pose questions and find solu-
tions to important issues that af-
fect our lives now and for genera-
tions to come.

Here’s a once-in-a-millennium
opportunity to help kids think
about what makes their own
community work—and what
doesn’t—as they create a living
environment from the ground
up. Imagine your role in this
unique event. For information on
how you can become involved in
this national initiative, please call
310.274.8787 ext. 150, or con-
tact us online (mars@pvcla.com).

Starship Gaia co-author Bob is
a curriculum developer and mentor
for Professor Richard Zimmer’s Mars
Habitat course in the Hutchins School
of Liberal Studies at Sonoma State Uni-
versity, Rohnert Park, California. This
course is in its fifth semester, with each
semester building on previous work.
Mars Habitat students are mostly
people who intend to become elemen-
tary and middle school teachers. They
are designing three colonies on Mars of
the same size (100 people) and about
the same time period (2030) as the
Mars Millennium Project. As they
move out of Sonoma State into class-
rooms, Mars Habitat students will be

well prepared to guide their students in
Mars colony research and design, and
collaborate with other design teams on
the Internet. For information, contact
Richard Zimmer (Richard.Zimmer@
sonoma.edu).

The Launch Window Is Now!
We encourage you to participate in the
Mars Millennium Project. You and
your students can design a Mars colony.
Better yet, you and your students can
collaborate with others on the Internet
to design a Mars colony. You and your
students can be part of a virtual world
of colonies on Mars. How can we help?
Here are some ways:

Starship Gaia

Graphic courtesy of the Mars Society.

Graphic courtesy of the Mars Society.

• In this column we’ll report on our
adventures as we participate in the
Mars Millennium Project. We’ll
share ideas, point to resources,
suggest collaborations, and describe
activities. Please enrich our sharing
basket by sending stuff we can use
with your permission and with
proper attribution to you.

• Starship Gaia e-mail newsletter. What
is the easiest-to-use and most-used
net tool? E-mail. What is the quick-
est way to send an idea to lots of
people? E-mail. What is the easiest
way to share great Internet sites with
many people? E-mail with hypertext
links to the sites. What is the easiest
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way to send a word processor, spread-
sheet, or other file to friends and col-
leagues? As a file attached to e-mail.
We’ll do all of the above in Starship
Gaia e-mail newsletter. To subscribe,
send your name, e-mail address,
school, grade level, and subject(s) to
DragonFun@aol.com. Tell us, “Please
send Starship Gaia e-mail newsletter.”

• We’ll create instructional stuff in
Microsoft Word and Excel and offer
them as our contributions to the gift
economy (http://hubcap.clemson.
edu/~sparks/giftecon.html) de-
scribed by Kim Stanley Robinson
in his Mars Trilogy. We’re looking at
various ways to deliver these docu-
ments—we’ll tell you more in the
e-mail newsletter and in later epi-
sodes of this column in L&L.

• We’ll volunteer to run workshops
for teachers in our neighborhood
and visit classrooms to help teachers
and students participate in the Mars
Millennium Project.

The launch window is open. Your
Mars colony is trembling on the launch
pad!

Getting Off the Launch Pad
Let’s see now—what’s the easiest and
most enjoyable way for you to begin?
Here are some ways to boost your
colony off the launch pad.

One. Read Kim Stanley Robinson’s Red
Mars, the first book in his trilogy that
continues with Green Mars and Blue
Mars. While enjoying this book, visit
Dr. Sparks’ Science Fiction Site (http://
hubcap.clemson.edu/~sparks/sfindex.
html). Dr. Sparks says, “This site is
operated on the principle of the ‘gift
economy’ as described by Kim Stanley
Robinson in his Mars Trilogy.”

Scroll down and click on Kim
Stanley Robinson and Red Mars
to go to the Red Mars Index Page
(http://hubcap.clemson.edu/~sparks/
marsindx.html). We agree with Dr.
Sparks’s assessment of Red Mars,
quoted here:

If you are looking for a way to
fully experience the landscape,
geography, and possible future
history of our neighboring planet,
Red Mars is a great starting point.
Winner of the 1993 Nebula
award for best novel from the
SF Writers of America, the book
is a return to “hard” science fic-
tion, based on a detailed and
thorough knowledge of current
Mars science. The first book of
a trilogy including Green Mars
and Blue Mars, Red Mars is a pos-
sible future history of the coloni-
zation of Mars by a group of sci-
entists chosen by Russia and the
United States and their efforts to
create a new lifestyle on the new
planet. It includes up-to-date
technology with ideas [that] are
still only theoretically possible, as
well as political and psychological
theory, a thorough understanding
of the myths of Mars as well as
other literature, and an intriguing
and comprehensive storyline.
Overall, Red Mars is a master-
work of the possible as well as a
thought-provoking look at the
human psyche and its relation-
ship to environment.

At this site, you’ll find the following
links to help you use Red Mars as a
learning and teaching resource:

• Plot Outline
• Main and Supporting Characters
• Important Themes
• Reading and Discussion Questions
• Map of Major Journeys
• Glossary of Specialized

and Foreign Terms
• The Gift Economy
• Kim Stanley Robinson Bibliography
• Kim Stanley Robinson Links

Red Mars is required reading in the
Mars Habitat course at Sonoma State
University, and we are creating science
and math units related to this great
book. If you can’t find Red Mars at
your library or neighborhood book-
store, try online book retailers.

Two. Get the poster, An Explorer’s
Guide to Mars, from the Planetary
Society’s store (http://planetary.org/
store/store-posters.html). It’s only six
dollars, contains a map and lots of in-
formation about Mars, and will look
great on your classroom wall.

Three. Go to the Internet. In the rest of
this article, we’ll suggest Internet sites.

Four. Browse or read The Case for Mars
by Robert Zubrin. This book explains
step-by-step how we can use today’s
technology to send people to Mars. If
you want to design a scientifically and
technologically credible Mars colony,
use this book. We are happily creating
activities, investigations, and projects
related to The Case for Mars and will
share them in the gift economy.

All Systems Are Go for Mars
Everything is A-OK. If you are going to
design a colony on Mars, it seems right
to learn something about the Red
Planet. As you probably know, Mars is
the fourth rock from the sun. It is one
of the four terrestrial planets—the oth-
ers are Mercury, Venus, and Earth. Ter-
restrial planets have rocky surfaces you
can walk on. Farther out are the Jovian
(Jupiter-like) planets Jupiter, Saturn,
Uranus, and Neptune. These are gas

Starship Gaia
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Starship Gaia

Graphic courtesy of the Mars Society.

Solar System Live (www.fourmilab.ch/cgi-bin/uncgi/solar) shows the locations
of the planets in our solar system for virtually any date.

giants and do not have rocky surfaces. Even farther out is
Pluto, which doesn’t fit into either category. Actually, Pluto
isn’t as far out as usual—it is cruising around the sun inside
the orbit of Neptune.

For copious information about the solar system, go to
The Nine Planets (www.seds.org/nineplanets/nineplanets/
nineplanets.html). Here you’ll find the history, mythology,
and current scientific knowledge of each of the planets and
moons in our solar system. Scroll down and click on Mars to
go to a bountiful source of information about the Red Planet
(www.seds.org/nineplanets/nineplanets/mars.html).

For serious solar system number-crunching, our favorite
source of data is the National Space Sciences Data Center
(NSSDC). We recommend a visit to the Mars Fact Sheet
(http://nssdc.gsfc.nasa.gov/planetary/factsheet/marsfact.
html). It has lots of data about both Mars and Earth.

Gaia and Mars and everything else in the Solar System go
’round and ’round and ’round the sun. To see where the plan-
ets are now or at any time you choose, go to Solar System
Live (www.fourmilab.ch/solar/solar.html). Here you’ll see
a diagram showing the current locations of Mercury, Venus,
Earth, and Mars in their orbits. Enter a future or past date
and see where these planets will be or were on that date.
Where will Earth and Mars be during this or that month
in 2029 and 2030? Plug in dates and Solar System Live will
chug out the answer.

At Mars Today (http://humbabe.arc.nasa.gov Mars/
Today.html), you can print an accurate map of Gaia and
Mars in their orbits. We suggest doing this, say, once a week
for a few weeks and then using the maps to predict where the
two planets will be a week, a month, or farther into the fu-
ture. When that future time rolls around, compare your pre-
diction with reality. We’ll definitely create some Excel and
graphing calculator units exploring this idea!

Where on Mars will you build your colony? We suggest
an exploration of NASA’s Mars Landing Site Catalog (http://
cmex.arc.nasa.gov/MarsTools/Mars_Cat/Mars_Cat.html).
It lists more than 100 interesting landing sites. If you want to
narrow your search, go to Top 11 Landing Sites (http://cmex.
arc.nasa.gov/MarsTools/Mars_Cat/Part_3/top_ten.html).
As teams of students choose sites on Mars to build their
colonies, might it get a bit crowded in some of these places?

While exploring possible colony sites, you can get close-
up views of the Martian surface at several Internet sites.
We like these:

• PDS Mars Explorer for the Armchair Astronaut (www-
pdsimage.wr.usgs.gov/PDS/public/mapmaker/mapmkr.
htm) The Mars Explorer allows you to get an image map
of any area on Mars at a variety of zoom factors, image
sizes, and map projections.

Mars Today (http://
humbabe.arc.nasa.gov/

MarsToday.html) shows
the current locations of

Mars and Earth relative to
each other. Graphic cour-

tesy of the Mars Global
Circulation Modeling

Group and the Center for
Mars Exploration at

NASA Ames Space
Science Division.

Starship Gaia continued from page 35
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• Mars Atlas (http://cmex.arc.nasagov/Atlas96/Atlas96.htm)
This atlas lets you click and zoom to any part of the planet
Mars. The maps are based on pictures sent back by the Vi-
king Orbiter spacecrafts.

Have you explored NASA’s vast reservoir of resources? If not,
we suggest stuffing your backpack with the right stuff from
these sites:

• NASA’s Quest Project: Online Interactive Projects (http://
quest.arc.nasa.gov/interactive/). Begin exploring here.

• Mars Team Online—Teachers Learning Resources (http://
quest.arc.nasa.gov/mars/teachers/learning.html). Here are
links to a Teacher’s Guide and other teacher helpers, includ-
ing Mars-related lessons created by teachers.

• Live From Mars—Teacher’s Guide (http://quest.arc.nasa.
gov/mars/teachers/tg/). You can download a teacher’s
guide, student activity sheets, and supplementary graphics.

• LTC: Discussion List (http://quest.arc.nasa.gov/ltc/
discussion.html). Learn about Quest’s teacher discussion
list called “discuss.” Read archived messages, subscribe to
the list, and post your own message. This forum will be a
popular place for teachers to share Mars Millennium
Project ideas and help one another survive and thrive in
the virtual world of Mars 2030.

As you gather speed, visit Internet sites dedicated to the ex-
ploration and colonization of Mars. The founding declaration
of  The Mars Society (www.marssociety.org/) lists many rea-
sons to go to Mars. We like this one:

We must go for the youth. The spirit of youth demands
adventure. A humans-to-Mars program would challenge
young people everywhere to develop their minds to par-
ticipate in the pioneering of a new world. If a Mars pro-
gram were to inspire just a single extra percent of today’s
youth to scientific educations, the net result would be
tens of millions more scientists, engineers, inventors,
medical researchers, and doctors. These people will make
innovations that create new industries, find new medical
cures, increase income, and benefit the world in innu-
merable ways to provide a return that will utterly dwarf
the expenditures of the Mars program.

Also visit Mars Direct (www.nw.net/mars/marsdirect.
html), information headquarters for the mission plan de-
scribed in The Case for Mars. While there, check out the
Mars Direct Image Gallery (www.nw.net/mars/gallery.html).

Meanwhile, Back on Gaia …
Gaia is a great place to live and a terrific base camp for explor-
ing the universe, if we take good care of her. The Internet
abounds in resources that remind us of our obligations and
help us improve our track record in maintaining Starship
Gaia. We suggest these:

Starship Gaia

• Environmental Organization WebDirectory! (www.
webdirectory.com/) is “Earth’s Biggest Environment
Search Engine.” It may be—the home page has 30 catego-
ries you can click to go to pages that have links and more
categories you can click to … .

• Environmental Education-Link: EE-Link Introduction
(http://eelink.net/ee-linkintroduction.html) “Your Link
to Environmental Education Resources on the Internet.”

• EnviroLink (www.envirolink.org/) was created by Josh
Knauer while he was a freshman at Carnegie Mellon Uni-
versity. It has grown from a simple mailing list of 20 stu-
dent activists to become one of the world’s largest environ-
mental information clearinghouses.

There are catastrophes we can avoid and catastrophes
we cannot avoid. To learn more, visit Earth Sciences 8—
Earth Catastrophes—Lectures (wwwcatsic.ucsc.edu/~eart8/
Lectures/index.html). Its 25 lessons include Greenhouse
Effect and Global Warming, Floods: Natural and Human
Induced, Human-Induced “Geological” Catastrophes, and
A Few More Human-Induced Disasters. If you can find it
(try your library), read Isaac Asimov’s delightful book A
Choice of Catastrophes: The Disasters That Threaten Our World.

What is algebra good for? Why do we have to learn this
stuff? Well, one thing algebra is good for is modeling real or
imaginary environments. Here’s an algebra textbook that is
a source of information and inspiration for creating spread-
sheet and graphing calculator models of Gaia, Mars, and
other worlds.

C. Schaufele & N. Zumoff. (1995). Earth algebra:
College algebra with applications to environmental issues.
New York: HarperCollins College Publishers. This text
focuses on modeling real data concerning environmen-
tal issues, decision making, reading, writing, and oral
reporting.

We can all help take good care of Gaia. We can all imagine
colonies on Mars that blend the best of Earth and the promise
of Mars. ■

Bob Albrecht (dragonfun@aol.com) is a writer and developer
of science, math, and technology curricula. George Firedrake
is his alter ego and takes the form of a dragon. Laran
Stardrake, whose quotes sometimes lead off the column, is

another of Bob’s “accomplices.” She’s half-dragon and half-
human. As Laran is fond of saying, “Reality expands to fill the

available fantasies.” Bob’s graphic representation is from an original painting
by Marcy Kier-Hawthorne.

Paul Davis (ctec1@mchs.srcs.k12.ca.us) is a mathematics
teacher at Maria Carrillo High School in Santa Rosa,
California. He was a happy, normal math teacher until
he met Bob Albrecht and George Firedrake in 1992 and
became another of their accomplices. Since then, Paul has
been intertwingling math, science, and technology in his
classroom with the help of Bob and George.
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