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Earth Science in Arizona and the Southwest (ESAS) is an upper-
division place-based Earth-system science course offered to
increasingly large and diverse groups of majors and non-majors.
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ESAS is authentically place-based—its design, implementation, and
assessment are informed by sense of place.

Sense of place encompasses the meanings we make in places and the
attachments to places we hold (e.g., Brandenburg & Carroll, 1995).

Sense of place is a valid learning outcome and assessment measure
for place-based teaching (Semken & Butler Freeman, 2008).
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ESAS is authentically place-based—its design, implementation, and
assessment are informed by sense of place.

A place is any locality given meaning by human experience (Tuan, 1977).

Places populate the cultural landscape just as landforms, water, and
biota comprise the physical landscape (Sauer, 1925)
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ESAS is a narrative connecting the geologic record to the Earth-system
processes that formed it, in the Southwestern places where we study it.
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ESAS connects the geological evolution of the Southwest
to the nature of its spectacular scenery.

Without uplift there would be no Grand Canyon.

The Colorado Plateau region was lifted high above sea level. The high elevation set the stage
for the later carving of Grand Canyon.

Imagine the rocks
that used to be here.

Erosion has tripped auay & 2 Liloecter
(1.2 mile) thickness of rock. Todsy, the
Coloeads River continucs %o carve theough
this sphifted cegion.

Trail of Time Project
(2010)
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ESAS connects the geological evolution of the Southwest
to its human history, writ large and small.
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ESAS connects the geological evolution of the Southwest |
to its human history, writ | mall. ‘
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ESAS connects the geological evolution of the Southwest
to the origin and distribution of its natural resources.
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ESAS connects the geological evolution of the Southwest
to sustainable and unsustainable resource use.
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ESAS connects the geological evolution of the Southwest
to its natural hazards.
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ESAS connects the geological evolution of the Southwest
to the public health of Southwesterners.

Navajo Sandstone of Uranium
. Glen Canyon Group aquifer deposits

Figure 5.5 (a) Map of the Colorado Plateau area showing inferred groundwater recharge
arcas, general direction of groundwater flow (arrows), and location of uranium de-
posits. (b) Southwest-northeast cross section across the Colorado Plateau showing

Navajo uranium miners
near Cove, Arizona, 1960

(D. Brugge)

general direction of groundwater flow and location of uranium deposits relative to in-
ferred position of the freshwater-brine interface. In (b) the Morrison Formation overlies
the Navajo Sandstone. Hydrogeologic conditions are reconstructed for Late Jurassic

(163-144 Ma) time. After Sanford (1992). Ingebritsen & Sanford (1 998)
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ESAS connects the geological evolution of the Southwest
to challenges to its economic and environmental sustainability.
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ESAS integrates indigenous, local, and global knowledge.

For example: a comparison of traditional Diné (Navajo) ideas of Earth as a system
with the global Earth system science model reveals many similarities.
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ESAS integrates humanistic ideas and works on nature and culture in the
Southwest to foster sense of place and contextualize the science.
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ESAS field trips bolster lessons with experiential learning in local natural

and built environments, and a regional traverse to Grand Canyon and back.
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ESAS students on the Trail of Time, Grand Canyon National Park, Arizona



ESAS will also make increasing use of Immersive Virtual Field Trips.
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ESAS students complete a place-based final project

in lieu of a final exam.

This enables students to express their senses of place creatively—or to
share their knowledge with the local community through service learning.
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Place-based teaching for Earth-system science literacy,
sustainability, and sense of place
in Arizona and the Southwest
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Much has now been published on creating, teaching, and assessing
place-based geoscience curricula for different places and groups.

http://nagt.org/nagt/publications/index.html
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February 2014 and May 2014 issues
(Volume 62, numbers 1 and 2)
Theme Issue on Teaching Geoscience in the Context of Culture and Place
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July 2011 issue (Vqume 1, number 3) with transcontinental resources!
Theme Issue on Places of Educational Interest Visit the EarthScope booth #1113
in the Exhibit Hall
October 2014 issue (Volume 4, number 4)
and explore

Lead article on Restoring a Lost Sense of Place http://www.earthscope.org




