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Plan for today

• Background and 
guiding documents


• Community efforts 
underway


• Focus on what this 
community does best


• Ways for you (yes, you) 
to get involved



Learning 
outcome
By this end of this talk, 
you will either find a “tool” 
you want to use or see 
where you can contribute 
something that you have. 

There will be an 
assessment



Background and guiding documents

A CLIMATE-ORIENTED APPROACH 
FOR LEARNERS OF ALL AGES

ClimateLiteracy
The Essential Principles 

of Climate Sciences

A Guide for Individuals and Communities

Second Version: March 2009
www.globalchange.gov

EARTH SCIENCE 
LITERACY PRINCIPLES

The Big Ideas and Supporting Concepts of Earth Science

www.earthscienceliteracy.org

The Essential Principles 
of Ocean Sciences

K-12

AN OCEAN-ORIENTED APPROACH TO
TEACHING SCIENCE STANDARDS

 



1
BIG IDEA 1. Earth scientists use repeatable observations and  
testable ideas to understand and explain our planet.

1.1 Earth scientists find solutions to society’s needs. Earth 
scientists work on challenging problems that face humanity 
on topics such as climate change and human impacts 
on Earth. Earth scientists successfully predict hazards to 
humans and locate and recover natural resources, making 
possible the flourishing of humans on Earth. 

1.2 Earth scientists use a large variety of scientific prin-
ciples to understand how our planet works. Earth 
scientists combine study of Earth’s geology with aspects of 
biology, chemistry, physics, and mathematics in order to 
understand the complexities of the Earth system.

1.3 Earth science investigations take many different forms. 
Earth scientists do reproducible experiments and collect 
multiple lines of evidence. This evidence is taken from field, 
analytical, theoretical, experimental, and modeling studies. 

1.4 Earth scientists must use indirect methods to examine 
and understand the structure, composition, and 
dynamics of Earth’s interior. With the exception of 
wells and mine shafts drilled into Earth, direct observa-
tions of Earth’s interior are not possible. Instead, Earth 
scientists observe the interior of the planet using seismic 
waves, gravity, magnetic fields, radar, sonar, and labora-
tory experiments on the behavior of materials at high 
pressures and temperatures. 

1.5 Earth scientists use their understanding of the past to 
forecast Earth’s future. Earth science research tells us how 
Earth functioned in the past under conditions not seen 
today and how conditions are likely to change in the future.

1.6 Earth scientists construct models of Earth and its 
processes that best explain the available geological 
evidence. These scientific models, which can be concep-
tual or analytical, undergo rigorous scrutiny and testing 
by collaborating and competing groups of scientists 
around the world. Earth science research documents are 
subjected to rigorous peer review before they are published 
in science journals. 

1.7 Technological advances, breakthroughs in interpreta-
tion, and new observations continuously refine our 
understanding of Earth. This Earth Science Literacy frame-
work must be a living document that grows along with our 
changing ideas and concepts of Earth.

Research Experiences in Solid Earth Science for Students 
(RESESS) participant Miriam Garcia joined researchers from the 
United States, Iceland, and Switzerland in August of 2008 to 
install high-rate GPS stations in Iceland. Data from this network 
will increase our understanding of volcanic and tectonic inter-
actions. (Courtesy of P.I. Richard Bennett and RESESS) 2

From the Earth Science Literacy Principles:



From the Next Generation Science Standards:



Key themes 

✦ Emphasis on human interactions with Earth 
• How Earth affects us (hazards, climate) 
• How we affect Earth (sustainability, climate) 

✦ Emphasis on the process of science 
• Science and engineering practices - learning by doing 
• Techniques and tools that Earth scientists use

These two themes provide a great opportunity,  
especially for this community.



Community efforts underway



Goals of InTeGrate material development

• New materials that: 
• Can be used in geosciences and beyond 
• Cover the breadth of geoscience & societal issues 
• Will be adopted and adapted broadly 

• Development and testing process 
• Team-based (three people, three institutions) 
• Rigorous, rubric-based development



Guiding principles for InTeGrate materials design

• Address one or more Earth-related grand challenges facing 
society; 

• Develop students’ ability to address interdisciplinary 
problems; 

• Improve students’ understanding of the nature and methods 
of geoscience and develop their geoscientific habits of mind; 

• Make use of authentic and credible geoscience data in the 
context of geoscienctific methods of inquiry; and 

• Incorporate systems thinking.



What’s the difference?

Traditional 

“Let me tell you a lot of stuff about plate boundaries, where 
there are volcanoes and earthquakes, which are natural 
hazards.” 

InTeGrate 

“Natural hazards like earthquakes/hurricanes affect us, 
here. What do we know about them? How can we find out 
more in order to be prepared?”



What’s the difference?







“Authentic and credible geoscience data”

• Airborne and terrestrial lidar 

• Real-time and historic earthquake data 

• Real-time, long-term, high-rate GPS data 

• InSAR, radar, interferograms 

• Climate data, sea-surface temperature, ice core data, 
etc.

…but



Data alone is not 
good enough

• Give students the 
opportunity to 
interpret data as it 
applies to their own 
lives


• Give students high 
quality data to 
interpret
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Collaboration to collect 
lidar for a better basemap w/ Chris Larsen at UAF



Universities involved

• CWU


• WWU


• UCLA


• Caltech


• UC Davis


• CSU Sacramento


• OSU





Going beyond the 
classroom

Connecting with the communities 
where we work



Why are the hot springs where 
they are in Surprise Valley?

That’s what we want to know, too. Come find out more 
about what scientists from the U.S. Geological Survey, 
NASA, and Central Washington University are doing to 
learn more about faults and hot water in the valley.

Why we went 
from collecting 
data like this...

...to collecting 
data like this!

1:00-4:00 pm  Open House 
Cedarville airport 
See the SIERRA aircraft (shown in 
the picture to the right) and talk to 
NASA engineers.

7:30 pm  Public Talk
Surprise Valley Community 
Church, Cedarville
Meet the scientists and hear about 
why we are working here and what 
we’ve learned so far.

Two events in 
Cedarville on 

Wednesday, 
September 5

Questions? 
  Contact Anne Egger at (650) 793-5231, or eggera@cwu.edu





A few upcoming ways to get involved



InTeGrate workshop

serc.carleton.edu/integrate/participate

http://serc.carleton.edu/integrate/participate


Other opportunities

• GETSI project here at UNAVCO - talk to Bruce Douglas 
or Beth Pratt-Sitaula or Shelley Olds 

• GeoPRISMS (formerly known as MARGINS) mini-lessons 

• InTeGrate call for proposals for new materials 

• Give a public talk next time you go into the field 

• Got nice data? Talk to someone to share it… 

• Not sure where to start? annegger@geology.cwu.edu 

mailto:annegger@geology.cwu.edu


Assessment

Raise your hand if you learned about an 
educational “tool” you’d like to use in the future.  

Raise your hand if you are thinking you might be 
able to contribute to the toolbox (dataset, 
collaborative project, etc.)




