EARTH SENCE LIERACYNITIATINE

ABI RACT

e Earth Science Literacy Initiative seeks to create community consensus regarding what every person should know about earth science.
IS NSF-sponsored, inter-agency e ort complements the Ocean, Climate, and Atmospheric Science Literacy Principles. e Earth Science
Literacy dra document contains the Big Ideas and Supporting Concepts that underlie the research elds funded through the NSF-EAR
division. e dra document is written for a high school graduate reading level. Community feedback on this dra is essential to the creation
of a robust document that can e ectively communicate current scienti ¢ understanding of the earth sciences.

e dra document has eight Big Ideas which follow the themes of (1)Earth’s history, (2) Earth’s complex interacting systems,

(3) the evolving geosphere, (4) water-related processes, (5) Earth's controls on the evolution of life, (6) Earth’s resources, (7) natural hazards
and human risks, and (8) human impacts on the Earth. Supporting concepts provide the related detail necessary to understand the Big Ideas.
e Earth Science Literacy document has a decidedly anthropomorphic bias with three of the Big ldeas (resources, hazards and human
Impacts) relating directly to human interactions with the Earth. i1s human bias Is justi ed by the increasing signi cance of Earth science-
related topics such as increasing population, climate change, and scarcity of resources.

Literacy documents from the ocean, atmosphere and climate communities have already had large impacts and the same is expected for
the earth science literacy framework. e document will provide a foundation for future K-12 educational standards and K-16 textbooks,
provide the basis for the displays and programs of informal education venues, and provide guidance for future governmental agency decisions
In the earth sciences.
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PROCESS

March 2008: First Organizing Committee Meeting

May 2008: 2-week asynchronous Online Workshop

July 2008: Writing Workshop, Washington University, St. Louis

August/September 2008: Committee/July participants comment on dra document

October 2008: First community comment on dra document

November 2008: Incorporation of comments and editing of dra by the organizing committee
December 2008: Second community comment on revised dra document

NEXT SEPS

January 2009: Incorporation of comments and edits of nal document

February 2009: Layout document for printing, alignment to national standards

March 2009: Printing of document

Ongoing: Dissemination to policy makers, incorporation into textbooks, museum exhibits, curricular projects

To see the complete document, go to
WWW.ARTHECENCELTERACYORG
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BIG IDRA #1: Earth science explores our planet. BIG IDRA#2: Earth Is 4.6 billion years old. BIG IDRA #3: Earth Is a complex system of interactions

1.1 Earth science is critically relevant to human existence. 2.1

1.2 Earth science research employs techniques from many sciences to understariti2

how our planet works.
1.3 e process of Earth science takes many di erent forms. 2.3
1.4 Earth science research studies an enormous range of complex processes.
1.5 Most of Earth’s interior Is inaccessible to direct observation. 24
1.6 Earth scientists use multiple methods to reconstruct Earth’s incomplete ’ L

historical record.

1.7 Technological advances, theoretical breakthroughs, and new observations

continuously re ne our understanding of Earth. 2.6

2.1

between rock, water, air and life.

Earth’'s rocks and other materials provide a record of its history.

Our Earth and Solar System formed from a vast cloud of gas and dust 3.1 Systems of rock, water, air and life are contained within the geosphere,
4.6 billion years ago. hydrosphere, atmosphere and biosphere.

Earth formed by the accumulation of dust and gas and multiple collisions of 3.2 Energy from the Sun and Earth’'s interior ows through and between the
smaller planetary bodies. systems, cycling matter within and among them.

Earth’'s ocean, atmosphere and crust began to form more than 4 billion years 3.3 Earth exchanges mass and energy with the rest of the Solar System.
ago from the rise of lighter materials out of the mantle. 3.4 Earth's systems interact over a wide range of scales of space and time.
Studying other planetary objects in the solar system helps us learn

Earth’s hist 3.5 Regions where organisms actively interact with each other and their
S TR environment are called ecosystems.

Lite on Earth began more than 3.5 billion years ago. 3.6 Earth's systems continually adjust to changing in uences.

Over Earth's vast history, both slowly acting and catastrophic processes have 37

oroduced enormous changes Changes In part of one system can cause new changes to that or other systems,

0 en In surprising and complex ways.

3.8 Earth’s climate is an example of how complex interactions among systems can
result in relatively sudden and signi cant changes.

BIG IDA #4: Earth Is a continuously changing planet.BIG IDR #5: Earth Is the water planet. BIG IDRA #6: Life evolves on a dynamic Earth and

4.1 Earth's geosphere changes through geological, physical, chemical, hydrologicall
and biological processes that operate according to universal laws.

4.2 Earth continues to cool over time, though additional heat is continuously 5.2
generated by radioactive decay. 5 3

4.3 Earth's interior Is in constant motion through the process of convection.

4.4 Earth’s tectonic plates consist of the rocky crust and uppermost mantle, and 5.4
move slowly with respect to one another. 55

4.5 Many active and energetic geologic processes occur at plate boundaries.
4.6 Earth materials take many di erent forms as they cycle through the geospheré.6

4.7 Landscapes result from the dynamic interplay between processes that form abd/
upli new crust and processes that depress and break it down. 5 g

4.8 Weathered and unstable rock erode from some parts of Earth’s surface and 5 g
deposit in others. '

4.9 Shorelines move back and forth across continents, depositing sediments that
become the surface rocks of the land.

continuously modi es Earth.

Water is found everywhere on Earth, from the heights of the atmosphere to the

depths of the mantle. 6.1 Fossils are evidence of ancient life preserved in rocks.
Water Is essential for lite on Earth. 6.2 Evolution, including the origination and extinction of species, is a natural and
Water’s unique physical and chemical properties are essential to the dynamics  ongoing process.

of all Earth systems. 6.3 Biological diversity, both past and present, is vast and largely undiscovered.

Water plays an important role in many of Earth's deep internal processes. 6.4 More complex life forms and ecosystems have arisen over the course of

Earth’'s water cycles between the reservoirs of the ocean, atmosphere, streams, Earth's history.

lakes, glaciers, and porous rocks and sediments beneath the ground. 6.5 Mass extinctions occur when global conditions change faster than large

Water shapes landscapes. numbers of species adapt.

Ice is an especially powerful agent of weathering and erosion. 6.6 Microorganisms dominated Earth's early biosphere and continue today to be

Freshwater is less than 1% of Earth's total water. the most widespread, abundant, and diverse group of organisms on the planet.

6.7 e particular lifeforms that exist today, including humans, are a unigue result

e avallability and distribution of clean, accessible water a ects the security _ ,
of the history of Earth’s systems.

and quality of human life.
6.8 Life changes the physical and chemical properties of Earth’'s land, oceans, and
atmosphere.

6.9 Life occupies a wide range of Earth environments, including
extreme environments.

BIG IDRA #7: Himans depend on Earth for resources. BIG IDR #8: Himans are threatened by BIG IDRA #9: Himans have become a signi cant agent
. . o . ~ Earth’s natural hazards. of change on Earth.

/.1 Earth is our home: its resources mold civilizations, drive human exploration,
and inspire human endeavors that include art, literature and science. 8.1 Natural hazards pose risks to humans. 9.1 Human activities signi cantly change the rates of many Earth processes.

7.2 Geology a ects the distribution and aevelopment of human population. 8.2 Natural hazards a ect the history of human societies. 9.2 e geologic record distinguishes natural and human in uences on Earth’'s

7.3 Natural resources are nite. 8.3 Human activities can contribute to the frequency and intensity of systems, providing the basis for understanding rates of global change

7.4 Resources are distributed unevenly around the planet. natural hazards. over time.

7.5 Water resources are essential for agriculture, manufacturing, energy 8.4 Hazardous events vary greatly in duration. 9.3 Humans are the most signi cant agents of change In sur cial Earth processes.
production, and life itself. 8.5 Natural hazards can be local or global in origin 9.4 Humans cause global climate change through fossil fuel combustion, land-use

7.6 Soll, rocks and minerals provide essential metals and other materials for 3 6
agriculture, manufacturing and building. '

7.7 Fossil fuels and uranium currently provide most of our energy resources. g 7

7.8 OIll and natural gas are unique resources that are central to modern life In
many di erent ways. 3.8

7.9 Earth scientists develop new technologies to extract resources while reducing
the pollution, waste, and ecosystem degradation caused by extraction.

/.10Humans can move toward greater sustainability.

changes, agricultural practices, and industrial processes.
Earth scientists are continually improving estimates of when and where naturasl9

hazards occur. 5 Humans a ect the quality, availability, and distribution of Earth’'s water

through the modi cation of streams, lakes, and groundwater.

Humans cannot eliminate natural hazards, but can engage in activities that 96 H i for th eal tand surf
reduce their impacts. .6 Human activities alter the natural land surface.

An Earth-science-literate public is essential for reducing risks from 9.7 Human activities accelerate land erosion.

natural hazards. 9.8 Human activities signi cantly alter the biosphere.

9.9 Earth scientists document and seek to understand the impacts of humans on
global change involving the land, water, and air over short and long time spans.



