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Introduction:  The planet Mars has always cre-
ated excitement and wonder in human beings.  As one
of our nearest neighbors in space, and one of the most
“Earth-like” of the other planets in our solar system,
Mars has been a focus of innumerable science fiction
stories and an object of scientific interest since the
beginning of the space age. Students’ interest in Mars
can be used as a “hook” to teach a wide range of top-
ics.  Mars-related science is used as the basis of a new
integrated curriculum, created by Museum and class-
room educators, that includes all of the sciences,
mathematics, social studies (history and exploration),
science and society, career readiness, language and
literacy, and visual arts.

The New Mexico Museum of Natural His-
tory and Science (NMMNHS) was one of only two
museums nationwide with a direct link to the Mars
Exploration Rover (MER) mission through a science
team member. The NMMNHS is a statewide institu-
tion, part of the New Mexico Department of Cultural
Affairs, and serves a regional population that in-
cludes 38% Hispanic and 9% Native American, as
well as a high percentage of rural communities, and
therefore reaches an audience traditionally underrep-
resented in science.  For space-related topics, the
NMMNHS has partnered with the LodeStar Astron-
omy Center (LodeStar), a University of New Mexico
community outreach project.  In addition, for the
MER mission EPO, we also partnered with teacher
Joe Aragon from Acoma Pueblo, one of only 13 high
school teachers selected nationwide to participate in
the MER mission.

Because of our direct connection to the ongoing
and extremely successful MER mission,
NMMNHS/LodeStar were able to act as the local
source in New Mexico for information about the mis-
sion and about Mars. NMMNHS/LodeStar partnered
to created a unique and complete MER and Mars
exhibit (which is now on permanent display at Lode-
Star) and, throughout 2004-2005, created and pro-
vided a complete range of MER-related outreach and
educational programs targeted to K-12 teachers, stu-
dents, family-learning, and the general public. Many
of the Mars public events were “standing-room
only,” the Making Tracks on Mars exhibit was
viewed by 200,000 visitors, and Mars-themed educa-

tional programming reached an additional 4000 par-
ticipants.

Teacher Resource: One of the results of this
educational programming is a permanent educational
product: a complete teachers’ guide and curriculum
entitled “Making Tracks on Mars: Teacher Resource
and Activity Guide.”

This Guide is now available on cd and is designed
for classroom and science teachers and homeschool
parents.  It includes content information and 20 new
or MER-adapted hands-on activities suggested for
grades 3-9.  Because many teachers know little about
our current knowledge of Mars, the Guide includes
basic information about Mars physical properties,
surface, and atmosphere.  Because many teachers
may not know the difference between flyby, orbiter,
lander, and rover missions, and why or how landing
sites are chosen, the Guide includes information
about past, current and future missions to Mars.  An
extensive section includes all of the basic information
about the Mars Exploration Rover mission, MER
landing sites, MER rovers, and current MER results
written by our local New Mexico science team mem-
ber.  Because many teachers may not know how or
where to acquire Mars images, or what those images
show, the cd also includes an annotated MER image
file and an annotated power point that can be used in
the classroom. Because many teachers may not know
that there are other local or regional resources for
Mars and MER information, an appendix is included
that lists web sites, other educational products, and
field trip locales.

The “Making Tracks on Mars Teacher Resource
and Activity Guide” is designed to enable teachers to
use their students' interest in Mars as a "hook" to
teach a wide variety of science topics.  While the
activities and material directly relate to Mars, and
students will certainly learn about Mars, the activities
themselves cross the curriculum and can be used to
address many different content standards in science,
and also incorporate National [1] and State of New
Mexico standards and benchmarks in areas such as
earth and space science, scientific inquiry, science
and society, technological design, history and nature
of science, language arts, fine arts, mathematics, so-
cial studies (history), and career readiness. Every
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activity in the Guide has been tested either in family
learning workshops or student workshops at the mu-
seum or by teachers in the classroom.  Relevant Na-
tional and New Mexico educational standards are
listed for each activity.  Classroom teachers (and ab-
stract co-authors) Joe Aragon and Kathy Jones not
only created and tested activities at the middle school
and elementary school levels respectively, but also
used Mars as a cross curriculum theme for every
topic they taught during the ’04-‘05 school year.

The information and activities in this Guide are
predominantly targeted toward grade levels 3-9.
Some activities are specifically designed for younger
or older grade levels, and many of the activities can
be adapted for the complete range of K-12 grade lev-
els; information on this is included in each activity.
The activities are designed for team or group learning
by students. Groups of activities relating to a specific
theme could accompany a thematic unit on a specific
topic; suggestions are included in the relevant activi-
ties.  Many of the activities could also be used for a
family-day or science club-type learning experience,
for example during an open house at a university or
research facility, outside of the traditional formal
classroom.

While many of the activities are new, some have
been adapted for MER from the excellent NASA and
ASU Mars EPO Resources available on the web,
such as the curriculum entitled “Mars Activities:
Teacher Resources and Classroom Activities.”
Although many of the activities were first developed
in conjunction with the "Making Tracks on Mars"
exhibit (created by NMMNHS/LodeStar), the Guide
is designed to be used as a "stand-alone" curriculum
without the exhibit, and to have a long and useful life
after the conclusion of the Mars Exploration Rover
Mission.  Because place-based links to science have
been shown to be extremely effective, especially with
Native American students [2], the  Guide makes use
of comparisons between Mars and New Mexico
whenever possible; however, the activities in the
Guide are adaptable to any region and can be used
nationwide. With help from SCORE (part of NASA’s
Space Mission Directorate Support Network)  in dis-
seminating information about the Guide, copies have
been requested by teachers in Texas, Louisiana,
Florida, and Bermuda.

Reaching Teachers: Two significant components
of effective science teaching at all grade levels are:
(1) teachers with strong content background infor-
mation; and (2) teacher self-efficacy in teaching sci-
ence.  In general, elementary through middle school
teachers do not traditionally possess either of these
components and therefore face significant challenges
in effectively teaching science to their students [3].
Therefore, in addition to the information included in

the “Making Tracks on Mars Guide,”
NMMNHS/LodeStar have also offered a series of
one-day workshops for K-12 teachers to introduce
them to the Guide and to allow them to be exposed to
the MER mission data and experience the inquiry
process for themselves.  Research has shown that this
“mastery experience” will have a significant impact
on teacher self-efficacy [4]. And, it has been particu-
larly apparent that emphasizing a local connection or
source of hometown pride can increase the interest in
Mars data and its use in local classrooms.

Using the successful models of the “Marsapa-
looza” workshops and the Mars  educator workshops
presented by Sheri Klug (NASA Mars Education
Coordinator, ASU), with partial funding from
SCORE (NASA’s Space Mission Directorate Support
Network), and in partnership with NM MESA (en-
couraging Math and Science Achievement for teach-
ers of underrepresented students), we have offered
multiple day-long workshops to teachers in New
Mexico.  In addition to content and hands-on activi-
ties, these workshops follow Klug’s model by pro-
viding face-to-face interaction with mission scien-
tists.  This provides a “human and local” connection
between teachers and scientists that is so important in
making science real and relevant to K-12 teachers
and, through them, to their students.

In our case, the excitement and interest generated
statewide in our Mars workshops has been unprece-
dented.  Our first workshop far exceeded our target
class size and included a waiting list of 30 teachers.
The second workshop, primarily designed to accom-
modate teachers on the waiting list, generated contin-
ued word-of-mouth enthusiasm, particularly among
teachers in southern New Mexico.  In response, we
have now presented the workshop in Roswell, NM,
specifically for teachers in the southern portion of the
state, and plan to continue this statewide series of
workshops.
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