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Over the last decade SERC at Carleton College has developed a collaborative platform for geoscience education serving dozens of projects, thousands of community authors and millions of
visitors. The plattorm combines a custom technical infrastructure, the SERC Content Management system (CMS), and a set of strategies tor building web-resources. These promote
dissemination through project websites, cross-project material reuse (with attribution) and access via an integrated geoscience education portal that draws from all projects using the platform.

(Geoscience education project
websites have common needs:

A public web presence that establishes
the project 1dentity and provides
information about the project.

Publication, organization (as with
controlled vocabularies) and discovery
services for resources produced or
curated: curricula, activities, etc.

A platform for supporting events: e.g.
workshop registration and logistics.

Collaboration tools for use both within
the project and to engage with their

ommunity: private workspaces, email
lists, discussion boards, social media
integration

(Generic solutions are available

Most of these needs would appear to be
met by any of a variety of web hosting
options (both commercial hosting and
making use of local institutional options)
and open source contentment management
systems: e.g. Drupal.

As a shared collaborative platform
SERC’s CMS offer additional benefits
beyond the generic solutions

SERC’s CMS 1s a custom-built, web-

based platform designed specifically to
rojects.

support geoscience education |
It runs on infrastructure managed by
SERC which also provides direct
support 1n effective use of the system.
All the projects using the syste
benefit from the use of a variety of
common features and the transparent

cross-project integration facilitated by
working on a common infrastructure.

The platform reflects shared tools and practices evolved by the community of projects....
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Carbon Dioxide Exercise
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Common page templates that
reflect best practices such as this
ActivitySheet format help
projects ensure they are
including the details their users
will need, while providing users
a familiar bridge between
projects.

Cross-Project Collections

Image Classificatio

An exercise to use a simple image analysis program to classify land
surface types seen in satellite imagery in order to analyze changes in
landscape development over time. -

Inve "Goodbye Honey Buckets"

igative Case

Students will investigate arctic geology and hydrology as well as tundra
ecology as they consider options for sewage treatment. Public safety,
environmental impact, and issues of construction and engineering will be
explored.

Exploring Air Quality in Aura NO; Data

Subject: Atmospheric Science
30 matches General/Other
Meteorology 150 matches
Climatology 140 matches
Climate Change 142 matches

81 matches General/Other
Problem Set 14 matches
Classroom Activity 171 matches
Lab Activity 110 matches

Project 42 matches

Field Activity 22 matches
Writing Assignment 16 matches

Discussion 1 match

DATA: NASA Aura nitrogen dioxide data. TOOL: Google Earth. SUMMARY:
concentrations, and geography.

Weather Map Interpretation

different weather maps.

Mock Environmental Summit

and organizations at an international summit on global warming. -

Runaway Greenhouse Effect Exercise

collaborative problem-solving. -

The Earth's Heat Budget

CLEAN Selected

Learn about photochemical smog. Explore the relationships among human

population density, nitrogen dioxide

Students participate in a Gallery Walk to combine weather variables and create weather forecasts based on four

At the end of a six-week class or unit on global warming, students role-play representatives from various countries

This site has a collection of role-playing exercises that provide the students with equations and data to use in

Hands-on laboratory activity that allows students to investigate the effects of distance and angle on the input of solar
radiation at the Earth's surface; the role played by albedo; and the heat capacity of ...

Shared Controlled Vocabularies

Structural Geology
Folds/Faults/Ductile Shear Zones
Joints/Fractures

Microstructures, Deformation Mechanisms, Fabrics

Stress/Strain/Strain Analysis
Rheology/Behavior of Materials
Modeling Structural Processes
Regional Structural/Tectonic Activity
Geophysics and Structural Geology
Structural Visualizationss

Igneous and Metamorphic Petrology
Volcanology
Geochemistry
Igneous Processes

Igneous Associations and Tectonic Settings

Metamorphic Processes

Thermodynamics and Phase Equilibria

PTt Relationships

Metamorphic Rock Suites and Facies
Igneous Rocks

Metamorphic Rocks

Common controlled
vocabularies such as this

excerpt from the larger
Disciplinary Subject

vocabulary are used to
tag materials within each

project to drive discovery
and organize resources

Community Engagement Recipes

The system supports a streamlined and

heavily scatfolded process for soliciting
teaching activities from faculty and turning
those 1nto a searchable collection. Recipes

like this involve online tools tightly

integrated with a specific well-tested social
process to solve a challenge common to

geoscience education projects.

...that enable low-barrier cross-project integration

It’s simple for a project to
generate a targeted collection
by drawing on resources from
several partner projects. This
collection of climate related
teaching activities draws from a
half-dozen different projects.

Common User Profiles

This page Is part of

Perkins

Dexter

Geology
University of North Dakota-Main Campus

Dexter Perkins teaches geology, environmental issues, mineralogy, and ore deposits
courses in the Geology Department at the University of North Dakota. His main
interests include thermodynamics of minerals and mineral systems.

Materials Contributed through SERC-hosted
Projects

Activities (64)

- Introduction to Gibbs Energy

the Cuttin

dge Exemplary Collection

[y Calculating a Simple Phase Diagram: Diamond=Graphite

) This is a very short exercise designed to get students to understand
energy equation is used to calculate the location of a reaction in P-T
in-class and have students work on it in groups.

2-dimensional symmetry, especially involving translation.

On the Cutting Edge Exemplary Collection

projects The profiles include an automatically generated
involvement in the projects. If you are a community me
page and add a bio and photo by visiting your account

— This is a short project that can be used in-class or as homework. It involves just a few
- questions and it is intended to help students understand the idea of Gibbs free energy.

On the Cutting Edge Exemplary Collection
= A Fun and Effective Exercise for Understanding Lattices and Space Groups
- This activity uses figures from Francois Brisse as Esher drawings to teach students about

f a collection of profiles of people invy

how the Gibbs
space. I use it

enga

Public profiles reflect
gement across
multiple projects allowing
visitors to explore inter-
project connections based
on overlaps in project
communities.

Cross-Project Search Enhancments

Search interfaces within

A guide to Climate Change related teaching resources

Teded from across SERC-hosted sites.

Bob MacKay is a professor in the physics and
meteorology departments at Clark College in
Vancouver, WA, teaching courses in introductory
physics, physical science, and meteorology. He also ...

~ project sites can highlight
review outcomes from other
projects, and provide cross-

project links through best

On the Cutting Edge Exemplary Collection

bets and profiles

| CLEAN Selected |

based on

the visitors search terms.

Review Manag

view Edit http://serc.carleton.edu/NAGTWorkshops/petrology
/teaching_examples/5109.html
o Metamorphism of siliceous dolostone: An example from the Alta stock, Utah

High 2 Reviewers Two Reviews Review Status

Submitted

Assigned Priority Assigned Exemplary Approved

view Edit http://serc.carleton.edu/NAGTWorkshops/petrology
/teaching_examples/10076.html
Igneous Rock Compositions and Plate Tectonics
1005
Two Reviews Review Status

High 2 Reviewers

Assigned Priority Assigned Submitted Exemplary Approved

view Edit http://serc.carleton.edu/NAGTWorkshops/petrology

/teaching_examples/11687.html

Mass Balance and Mineral Reactions
1011

ement Toolset

Project-specific
review processes can
be supported through
a set of configurable
online tools that
collect and tracks
review data.

Portals

Site Guides and

High 2 Reviewers Two Reviews Review Status Author
Assigned Priority Assigned Submitted Exemplary Approved Contacted
view Edit http://serc.carleton.edu/NAGTWorkshops/mineralogy/activities
/MinEx04MinClassification.html
Mineral Classification - What's in a Name?
1020
High 2 Reviewers Two Reviews Review Status Author
Assigned Priority Assigned Submitted Exemplary Approved Contacted
|
SERC Sites . . Searchnthesie
ite Guides =
Helping Educators Find What They Need Within SERC Sites
SERC
Navigating SERC Sites.
How To

Navigating SERC

SERC hosts websites for dozens of independent projects. Here are
some strategies for finding what you want within this broad array of
resources.

Activities

ects and

s: Images, D

0

View All Site Guides

rse Descriptio Jump down to Complete List of Site D —
| Lists and Discuss Guides Search all of SER

Workshops

ople

Portals, Search and Site Guides help you explore the rich
content in SERC-Hosted websites.

As the diagram below illustrates you can make use of SERC-wide search, as well as portal sites such as
Teach the Earth to explore the variety of project websites that SERC hosts. Site Guides provide a brief
synopsis of how to find resources on key topics across project sites.

SERC Sites

e

Depart
For Specific Audiet

For K-12 Teachers

Jump Directly to your Project

If you know what SERC-hosted project you are interested in you can jump directly to that website
from the project lists at the bottom of the SERC home page and the Teach the Earth page (for Geoscience
related projects). You can use the internal navigation in the project site to proceed from there. You'll find
most project websites provide navigation menus along the left side and a project-specific search box in the
upper right.

Platform-wide portals
allow visitors to
explore themes that
Cross-project

boundaries. The shared
hostname helps search
engine ranking.

Projects retain their own identity and have their project-specific needs met while gaining easy integration with other projects on the platform

The SERC CMS provic
investment by each pr

Energy Awareness

Resources
“This growing collection of teaching activite

undergraduate classrooms.
Learn
sound and pedagogically effective.

Join the CLEAN Community
Meet your colleagues, view recordings of
Join discussion

Literacy Nework.

CIRES e

Resoure Carer (@ Catoge.

Teaching Climate Literacy and

materials for middle and high school students as well as

that are both scientifically

How do we develop climate literacy and energy awareness
in our students? A set of essential principles frame the
key sclence and teaching strategies. Learn more about
these principles and how they can inform your teaching.

Browse the Reviewed Educational

Bering Sea.

s includes

) s, comment on educational
resources, become a CLEAN reviewer, join the CLEAN
announcement email lst, or join the active Climate

“MINES

What's New at CLEAN
‘The CLEAN collection is now aligned with the

et

About this Project

‘The CLEAN project, a part of the National Science
Digital Library, provides a reviewed collection of
resources coupled with the tools to enable an online
community to share and discuss teaching about
climate and energy science.

Bue 3t

Featured Resource:
Ch-Ch-Ch-Changes

“This activity engages learners in
exploring the impact of climate
change on arctic sea ice in the

O
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Welcome

Mission & Scope
Terms of Use
Guidelines For
Commenting
Want Earth and
Mind to Come to

Search the Blog

Earth and Mind: the Blog

Reflections on thinking and leaming about the Earth

L@

Is the Fourth Paradigm Really
New?

Fosted: Oct 20 2012 by Kim Kastens

1 have a long-standing inerest Inthe use of
data in education, so I've been reading with 3 2

interest several articles and a book concerned V

with the so-called "Fourth Paradiam” of

ou? science, in which insights are wrested from
About Us vast troves of existing data. The Fourth
Related Blogs Paradigm is envisioned as & new method of G

pushing forward the frontiers of knowledge,
enabled by new technologies for gathering,
manipulating, analyzing and displaying data.
‘The term seems to have originated with Jim
Gray, a Technical Fellow and visionary at
Microsoft's eScience group, who was lost at

PARADIGM

Collsboration 14 matches

Fild-Based Lear
Gender and Geos

matchts

match

perce

Research dea 5

sea in 2007. The first three paradigms, in this view, would be empirical Sling Sociel

observation and experimentation, analytical or theoretical approaches,
and computational science or simulation. Earth and Environmental
Sciences are well represented in the book, with essays on data-rich
ecological science, ocean science, and space science.

Iam finding these readings very stimulating and worthwhile. But |

question whether this way of making meaning from the complexity of
nature is really 5o new. More

the Cutting Edge
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- Assessment of Learning

- Data, Simulations and Models
- Introductory Courses

- Metacognition

- Online Teaching

- Service Learning
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About
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Schedule
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dge r
that apply beyc
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Site Guid

Find the places in
Cutting E:
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Spatial Thinking
Systems Thinkin
Temporal Thinki
Quantiative Thi

History of Geosciences 14
Interpretation;Inference 21

Metacognition 19 matches
ion/Observation 20

Geoscience In Two-year

Colleges
Why are Two-Year
Colleges Important?
Teaching Resources
Workforce Development

Geoscience in Two-Year
Colleges (Geo2YC)

ches Contributing Projects.

Sign Up to be on the
ming 10 matches Email List

sciences 7

This website provides faculty and students with

development opportunities. Students can find out about
Scholarships and educational opportunities.

« Why are two-year colleges important?

Teaching Resources and Perspectives

matches
Problems 14

19 matches
9 11 matches
ing 7 matches
inking 4 match:

degrees.

Workforce Development
The SAGE 2YC project has begun working on ways to help o
students at two-year colleges be successful in the geoscience

workforce as well 25 providing them with information on the kinds
of opportunities that are out there for people with geoscience

Geoscience Departments:

Developing Pathways to Strong Programs for the Future

Search the Site

about teaching at a two-year
o recuty at two-year colleges and
ity Job search process and

Announcements

Materials that are directly applicable to teaching at two-year colleges have been developed by participants
in various projects. This page organizes these materials around several important and relevant themes:
Teaching Introductory Courses, Mathematics Preparation, Teaching In the Field, Undergraduate Research,
Ready-to-go Lessons and Activities, and Perspectives.

« Two-Year College Gatherin:

at AGU - 12/5

Please join us on Wednesday
12/5 for the two year college

earth “Norhen rockics

SC@pe Workshop

Earth and Space Science

Content and Curriculum Development
for Middle- and High-school Teachers

Integrating Research and Education

\ moving research results into geoscience courses

Education
For Researchers

Earth and Space Science
Course

This course, aimed at middle school and high school
teachers, will help participants develop an understanding of
planetary accretion and evolution and the place of the Earth
in the solar system, and explore methods of inquiry-based
teaching.

Broader Impacts

Earth and Space Incentives
Science
Instructors Tips on Partnering
Course Content
Activities Anahtnt nsrume
Course Workspace For Educators

All Things Cretaceor

The science content will include the current state of
understanding of a variety of Earth and planetary topics, s of slor =
describe the scientific methods used in recent studies, offer storles of the scientists involved, and provide
discussion of the data used and the degree of certainty In the scientific conclusions obtained. Each topic

covered will be described in the context of comparative planetology, including planets around other stars.

Course Years

Summer 2012

Summer 2011
Environmental Heal

Summer 2010 Risk Assessment

Teaching with
Course content will be driven by the Massachusetts Department of Education's Science and Tt Katrina
Technology/Engineering Curriculum Framework (2006) and the National Science Education Standards (1996). Advances n

Each workshop day will begin with a presentation in one of the curriculum framework areas, followed by Paleontology
brainstorming in groups over how the material might be Incorporated into the classroom.
American Lar
EarthChem
Teaching Mineralog

Participants will develop teaching activities that will be presented to the class on the final day, uploaded to the
course website, and piloted during the school year. Designing units is a major course activity, and carrying
them out with students is a central course goal. The website will serve as a point of connection among
teachers beyond the course. Participants are encouraged to upload to the website enhancements, additions,
and notes on the effectiveness of activities or approaches. This material will be available for other teachers to
use. Teaching Ph

“This course will be offered several times over the coming years. Use these li

_~Using Data in the Classroom

Integrating Research and

Tips on Assessment

Microbial Observatories
(M0)

Impacts of Resource
Development on Native|
nds

with Crystal Structure
s

What is the Purpose of this Site?

‘This website contains educational modules for use by teachers,
students and researchers. These collections offer numerous
ways in which digital library technologies can be used to
translate exciting new scientific discoveries into effective
Instructional practice.

Who is the Site For?
nt
Researchers:

Find information on how to address NSF's Broader Impacts review

us | criteria; Tips on Assessment, Evaluation and Dissemination and Tips s

on Partnering; Incentives and Related Resources on integrating
research and education.

™ | Educators:
Browse instructional materials that link scientific content to teaching
activities. Instructional modules focus on three themes: Earth System
Science, Diversity in the Geosciences, and Using Geoscience
Instrumentation, Databases, and the New These
instructional modules include thematic collections of resources on
topics of interest, tutorials on how to access geosclence databases,
and examples of how digital libraries can be used to aggregate
community resources and more.
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Bulding Strong
Geoscience Departments|

Collections & Case
les.

ricula & Programs
Defining Strong
Departments

Future of Geoscience
Heads and Chalrs

Making a Case for
Your Bepariment
Professional
Preparation

Program Assessment
ERevew

Student Recruitment
Workshops

Meeting Sessions
About this Profect
Search

Bulding Strong STEM
Departments.

our key findings and rese:
recommendations on the
Cutting Edge Spatial Thinking in
the Geosciences website.

8

Learn about updates to the

Education Resource Center.

Building Strong Geoscience
Departments

» Show News

pubications & Presentatio
rom s project

Collections and Case Studies
hese axampies show what geosclence departments across the country are
doing.

Curricula and Programs

Curricula and programs form the core of a department; developing and
reviewing curricula and programs are some of the most important activities
o department undertakes. While every department is unique, we can leam a
lot from each other's successes, and from our colleagues in other STEM
disciplines.

Defining Strong Departments
Many resaarchers have studied what makes a department "strong.” Read
about thelr findings.

Future of Geoscience

The felds of science are constantly changing, in response to societal needs
and scientists' curiosity. These changes have profound implications for
future workforce needs and therefore for today's curricula and programs

S —

Heads and Chairs

Department Heads and Chairs are expected to lead their departments through strategic planning processes,
recruit and retain top-notch faculty, and advocate for their departments in a world of finte resources. Learn
Successful strategles for doing all of that.

Making a Case for Your Department
When budgets are tigh, college and university administrators may wonder whether geosclence departments.
are really essential. Here are some suggestions for making it clear that your department is indispensable.

Professional Preparation
To prepare your students for thelr future careers, you'll want to know what those careers are most likely to
be and what knowledge, skills, and attributes those careers will require.

Program Assessment and Review

With 50 many demands on your time and energy, you want to be sure that the time and energy you put into
your program is achieving your departmental goals. Assess your program alamants, o that you can
maximize the return on your investments.

Student Recruitment

Recruting a citical mass of high quality students s essential to building a successful geoscience progra.
These pages present tried-and-true strategies for doing that, along with examples of how various
departments have implemented those strategies.

rk in industry, they can also be
Jteaching at two-year colleges or

, and Programs
d pro:

EarthScope In the
Northern Rockies
Program

Guidelines for Abstracts,
Posters and Presentations

Logistics
Participants
EarthScope Home

EarthScope in the Northern Rockies

September 16 - 18, 2005

> 200 integral aspect of sclence education. Today's nformation technology provides
Montana State University, Bozeman, MT many new mechanisms for collecting, manipulating, and aggregating data. In  [Geossepce Education in the

Using Data in the Classroom
A Site for Educators and Resource Developers

Engaging students in using data to add:

EarthScope is an interdi y
resolution that will identify links between the surface geology of North America and the
forces at work in Earth's interior. EarthScope Workshop Report, 2001

kinds of student experiences. This site provides information

of unpr
edocators and resource deveiopers Interested In efactive teaching mei

Past Workshops
nts n link to see workshops and related events on this topic.

See the workshop program with links to presentations, abstracts

and posters.

See the workshop report and recommendations (acrobat (P0F) 1.1M8 Dects

o).

EarthScope in the Northern Rockies!Geodetic instruments from the PBO component of EarthScope
are currently being deployed, and the USARRAY transportable seismic network will be here in 2007.
Now is the time for all geoscientists working in this area to start making plans to make full use of this

amazing scientific observatory.

‘The scientific targets for EarthScope.

« fault properties and earthquake processes
« short time/distance deformation

« fluids and magmas in the crust and upper mantle
« convergent margin processes

« large-scale continental deformation

« continental structure and evolution

« deep-Earth structure.

There are many opportunities for scientists and educators to be involved with the EarthScope
program. The goal of this workshop was to formulate an Integrated research and education agenda to i
optimize the use of the EarthScope facilty, to identify the "big” scientific questions of the region, and

to engage the public through a variety of education and outreach activites.

Download a printer-friendly flyer for

For Developers
Using Data Website
Feedback

 Educbon AccessData Project | %

For Resource Develo,

ntific questions has long been an

addition, large on-line data repositories provide the opportunity for totally new
and discussion for

pedagogical approaches for using data In the classroom. Follow the Whats Going

e Developers

InTeGrate

Interdisciplinary Teaching of Geoscience

| T

g

a Sustainable Future

Teaching Entry Level
Geoscience

much more;

and exam;

iews
InTeGrate 2013 Workshops Announced

Teaching about Rates and Time

We have a rich set of new reso

Teaching Methods Field Labs, Interactive
Lectures, Teaching with Models, Peer Review and

Designing a Course a variety of strategies
ples.

Teaching about the Earth System
comprehensive resources and examples,

workshop on Teaching About Time. Th

Get Started

that work witt
entry-level
eoscience |
students. This site
is designed for
faculty and D
graduate students |§
teachin
undergraduate
entry-level
geoscience,
environmental
science, or related
courses. Each

section describes a teaching
method, why/when it is useful, how
it can be implemented, and a set of
examples spanning the Earth
system that can be used in your

fering 3 new workshops
o workshop in

ing Edge.

Learn Moy
How to Participate

r teaching
oming from our 2012
‘teach about

Learn about instructional methods

e About Starting Point and

Earth Exploration
Toolbook.

How can T use the
eer

chapters in the eeT
EeT Professional
Development

[The EET Team
fAvout €T

Bringing

Research on Learning

to the Geosciences

Earth Exploration Toolbook

Step-by-Step Guides for Investigating Earth System Data

Within the context of a case study, each chapter guides users through a step-by-step process in which they
access data and use analysis tools to explore real issues and questions in Earth system science
course of completing a chapter, users produce and analyze maps, graphs, images, or other data products.
Tho uitimato goal of cach activity is to build users' skills and confidence so they can

By . ! 1 cyecom

Home»

The Math-Yot Need,

h Math Proj
An online set of e $'in mathematical geoscience, Situated 5 i
‘:: ::n::all'y important p'll;;ot ...'3.. gﬂimﬂ'ﬁ'wﬁ | States. : ma}ﬁ tutorials for students in d

n You Need It

E ctory geoscience

Eyesﬁi

the Sky

e Project Descrption manveuteed | The Math You Need, When You Need It
Ifeasuring the Size of - The Kéyah Math Project has developed a series of versatile online activities Calculating Density h als f d L d :
e e size of N mathematical geoscience, using the natural and cultural landscapes of the Math tutorials for students in introductory geosciences
Measuring the Size of | g, yest nited States as context and setting. These place-based exercises are avallable to enhance Graphing by Dr. Jennifer M. Wenner, UW Oshkosh Geology Department
any undergraduate geosclence course, and may be of particular Interest to students and teachers with Hypsometric Curve | and Or. Eric M, Baer, Highiine Community College Geology Program
Welcome to the Earth Exploration Toolbook! Size, Mass, and cultural ties to the Southwest, including American Indian and Hispanic students and teachers. Rates

Density of the Earth N What is The Math You Need, When You Need It? |e Graphing
Awarded Science Mass and Density of | Kéyah is the Dine (Navajo) word for homeland-- it literally means that which is connected to one Rearranging N "
Magazine's the Earth beneath one's feet. We use this name to emphasize the connection to Southwest places. Equations You're probably here because you want help with math |, ¢
Science Prize for Layers of the Earth |, 5oy text Slope and in your geoscience class. You've come to the right place!

Online Resources Topographic Maps

Ages of Rocks and
the Earth The Kéyah Math team plans to continue developing place-based quantitative geoscience activities, and Trigonometry If you've landed here, you

i Science

Snow Melt and In 1996, the National Science Foundation published the "George Report," a comprehensive review of

undergraduate education in all areas of science, technology, engineering, and mathematics (George et

Developed by teams of scientists and educators, the Earth Exploration > Show text
Toolbook (EET) is a collection of online Earth system science activities. Each
activity, or chapter, introduces one or more scientific data sets and analysis

tools that enables users to explore some aspect of the Earth system

The Epicenter of a
Southwestern
arthquake
Benefits of Using Kéyah Math:
Results of the project evaluation show.

Impact Processes at

Meteor Crater
Impact Processes at
Meteor Crater
(Advanced)

data to conduct 2. Kéyah Math attracts the interest of Native American students in particular, through the use
y i case stdios taken o fomitor, cuturoy
Preparing Teachers ary issues of significance to their communtif
: improves the quantitative siils of Native
to Teach Earth Science

an early stage in their undergraduate prog:
i careers in the geosciences.

topic in your geoscience course and is divided into three parts:

1. Kéyah Math bolsters the interest and capabilities of all students in the geosclences through

Inthe
the use of scientific inquiry and current scientific data

1. a page that introduces and explains the concept
Where is it used?) an|
of steps that you can use tol
problems in lab or class,

e problems in the context of

['caching with

= CHRONO S Danand

k chapters are written to the teacher, gen|
fe used by other educators, students, citizer

b enhances the global infrastructure for geo:

of quiz questions that prov}

Exrth Exploration Toolbook
ve Skils

Starting poine: Teaching with
Bita

thods and  [Teaching with New
(e 0l

pers

A special goal of this site Is t

About this Project

Teacn
create resources well-suited

from the education communi

include
For Educators

developing data access and manipulation tools that will help them

Invited to join the using-data discussion list as a venue for
developing dialog with educators who will use their products. The
Eor Developers portion of the site aggregates recommendations

o provide information for those

for educational use. Developers are

ity for product development.

Pedagogic Issues
The worksh: Pt (crot (70F) 46748 vz 03, Using Data in
Undergraduate Science Classrooms addresses several questions.
that arise repeatedly in discussions of using data in the classroom:
What do we mean by “data" in this context? Why do we engage
students with data? How do we currently engage students with
data? Does using data improve learning? How can developers
incorporate technology Into the classroom?

These questions are the topics of conversation on the Using Data
jon I

this workshop " 0s) Resources

Who Attended?

Geoscience researchers and educators who are interested in learning about and contributing to the

integrated EarthScope research and
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program and its facilities, opportunities to present current and
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geoscience courses and across the undergraduate curriculum. Our goal is to develop a
citizenry and workforce that can address environmental and resource issues facing our

society.

Why InTeGrate?
Why I It mportant to teach geoscience In the
context of societal Issues? How do we support
the needed changes In the undergraduate

curriculum? more »

Teaching Materials and Strategies

Bringing the intersection of geoscience and societal issues into the
undergraduate classroom requires both new teaching materials and
innovative teaching approaches. InTeGrate supports this through
collection and organization of existing community expertise as well as
an ambitious effort to develop new curricular modules targeted at

InTeGrate's core themes.

own institution,

work in our area

Undergraduate Program Design and
Development

Movement in the undergraduate curriculum toward more strongly
addressing geoscience and societal issues is reflected in program
level change. Learn how successful programs have met the challenges
of evolving in this direction, and how you can support change at your

Get Involved

InTeGrate is a community program. There are a number of avenues to
contribute your expertise and energy to this important work. A
centerpiece of our engagement of the community is a

Already engaged in the project? Find the materials related to your

What do we mean by 'Societal Issues’?
So many of the major challenges that face us a5
species are intertwined with the larger Earth

system. These Issues are key hurdles In our path
10 long term sustalnabilty. more

Announcements

We Invite you t oin us for the
InTeGrate Town Hal from
12:30-1:30pm on Tuesday,
December 4, in Moscone Wiest
2018, Lear more sbout the

and we hope to see you
there!

We are excited to amnounce and
invite you to apply t our 2013
InTeGrate cal for

and/or

proposal
deadiine i Feb 15, 2013,

The InTeGrate program is offeing

plus
collaboration with On the Cuting.
Edge.

We are looking for faculy who are
interested n testing the Geoscience
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InTeGrate supports the teaching of geoscience in the context of societal issues both within

in purposes, and enable them to answer tll Teacher preparation Preparing Teachers to Teach Earth Science issemination. show what you learned. If

« Rearranging equations
« Slope and Topographic Maps

Geochronology Inthe | eicomee your comments and recommendations (via the Contact Team link at eft). e g were probably searching for | * Tridenomet
{Advanced) Unit Conversions RS Yo s Something having to do with | * Unit Conversions
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rrer Anias River of the Greater Community “@. | perhaps one in the geosciences. The Math You Need, When

You Need It provides web modules to help students succeed
I with mathematics in Introductory geoscience classes. Recent

(Advanced) al., 1996) that in tun inspired communities of educators in the various disciplines to conduct their studies show that these tools help to “level the playing field"
What is the Earth Exploration Toolbook? Volcanic Ejecta from | own reviews. by supporting you in learning and reviewing mathematical
Sunset Crater

skills. If you need some help with math in geology (or even
other sciences), you've come to the right place!

‘The Math You Need, When You Need It modules give you the quantitative skils that you need, just
before you will use them in your geoscience course. Each individual module addresses a single math

Eyes In the Sky
About the Profect

The Eyes in the Sky
Team

Participants

GIT Web Course

Eyes in the Sky: An NSF-Funded ITEST Project

From the outside looking in

Humans are interacting with the Earth in
ways that have alarming and potentially
irreversible consequences for Earth's
systems. We are depleting natural
resources, polluting the land, water, and
air, and contributing to the extinction of
many other life forms. As an observer on
the ground, it s difficult to fully

in-the-sky" enable us

global and local environmental problems.
and to consider and develop solutions
that can safeguard Earth and its
inhabitants.

The i

es a common platform upon which individual projects can build their own 1dentities, while allowing cross-project pollination and synergies to be realized without significant extra
ect. This 1s a sustainable model for a collaborative platform that takes advantage of the energy and resources of individual projects to advance larger community goals.

leaching Quantitative Skills in the Geosciences

resources for undergraduate students and faculty

Teaching Quantitative Skills

Quantitative Skills
Comment or
Contribute
Site Search

Issues and Discussion

Teaching Methods of teaching geoscience at the undergraduate level.

Tools and Datasets
Community
About this Pro

who are all attempting this challenging task.
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Quantitative skills are an essential tool for both the geoscientist and the
citizen. Helping students master skills ranging from simple arithmetic or
graphing, to sophisticated use of equations and models is an integral aspect

This website provides information on the Issues involved in teaching quantitative literacy, reasoning,
and skills and methods for doing so as well as additional resources and a community of other faculty

An overview of issues and a starting point for discussion. What do we mean
by quantitative skills? Which skills are important? This section also includes links to commentaries,
a reference list of related articles, and a discussion list where you can discuss your challenges in

quantitative skills in a geoscience context, including activities,
course descriptions, interet resources, and resources for

Teaching Quantitative Skills in Particular Settings: The kind of o~
class and campus setting can pose particular challenges and

National Association of Geoscience Teachers

in the Geosciences
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Share a
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small-group discussion and writing sessions to identify new
research and educational initiatives. The workshop also included

The final results of this project are now available.

A Synthesis of Research on Thinki
the Geosclences (2012) Edited by K. Kastens, and C.A. Manduca, GSA
Special Paper 486 (ISBN: 9780813724867)

(GSA Press release about the book

ow Geoscientists Think and Learn (2009) Kastens, K., C.A. Manduca, C. Cervato, R
Frodeman, C. Goodwin, LS. Lieben, D.W. Mogk, T.C. Spangler, N.A. Stllings, and S.
Titus, Eos Trans. AGU, 9031), 265
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This site examines the role of geoscience departments and faculty in into why a given topic is har
preparing preservice teachers and supporting practicing teachers who teach
Earth science at all pre-college levels. Informetion is drawn from the
participants and outcomes of the 2003 On the Cutting Edge workshop, Developing the Earth Science
Teacher Workforce: The Role of Geoscience Departments and Introductory Courses.
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Overarching Questions
Key Issues in the Trial
Learning Modules
Resource Collections

2nd their mathematical levels are given in

Resource Collection
About This Project

Instructor Materials

Application Closed

"As our nation deliberates on education policy |
and funding, we, as leading scientific
educators and scientists, call for legislators,

Grade Eath Scence Tescner Qualfcatiors

Registration of Confirmed Applicants: Deadline May 25

About this Project

Synthesis of Research on Thinking and Learning in the
Geosciences

Kim Kastens, Lamont-Doherty Earth Observatory and Cathy Manduca, SERC, Carleton College, Pis
This project will synthesize existing knowledge and articulate unanswered questions in critical areas of research
on cognition and learning relevant to the Geosciences. Geosciences encompass the study of the oceans,
atmosphere, and solid earth, plus interactions between these physical systems and living systems. Within the
domain of geoscience learning, our study wil focus on four themes:

« spatial thinking in Geosciences and

« field-based learning.

Each of these areas plays a central role in how human beings think about the Earth and learn to think about the
Earth, and each poses substantial cogitive challenges. In addition, we seek to understand how geoscientists
ntearate these different types of learning in drawing inferences about the Earth

‘The centerpiece of our work plan i to gather a small group of experts in geosciences, geoscience education,
research on learning, and cognitive science at an isolated field station for a week-long learning/brainstorming
Jwriting retreat. The writing retreat will be preceded by a smaller two-day planning and scoping meeting, at
which we articulate major questions on each of our four themes, and identify a subset that have sufficient
research base to be ripe for synthesis. Our findings wil be disseminated through a suite of papers in a special
issue of the Journal of Geoscience Education, on the widely-used "Teach the Earth” Web Portal, and in a journal
that reaches the learning sciences community. This plan builds on four years of continuing effort to strengthen
the cognitive and learning sciences research base underpinning geoscience education.

Join the conversation and discuss these and other related issues at the Earth and Mind Blog!

Sessions at Professional Society Meetings
2000 CSA Sezzion The Nature of Cooccienc o

decision makers, and stakeholders to Workshop Goals
implement all measures that support science
education in general and earth and space
science in particular.

Website Map

Lay the groundwork for the development of complete, free-standing teaching and learning
activities on stratigraphy and sedimentary geology that utiize data, tools, and other resources
from the CHRONOS project.

¥

Workshop 08

Overv
This we

 will bring together facuity who are currently using data and/or tools accessible from the
CHRONOS portal or who have ideas on how these data and tools can be used in undergraduate teaching.
Participants will help develop materlals for an on-line teaching collection (e.g. homework, in-class activities,
demonstrations etc) that will be accessible through the CHRONOS, SERC, and DLESE web sites.

For this reason, a science-literate citizenry is vital to the nation's well-being and
security and will ensure our nation's continued leadership in science and technology in
the 215t century. To empower the public to make sound and reasoned choices, earth
and space science must be taught throughout the United States in K-12 classrooms and
be accessible to all students."

CHRONOS provides access to stratigraphic data stored in multple federated databases including
paleobiological, geochemical, geochronological, and lithological data. You can learn more about CHRONOS
data and tools at their website.

SERC provides access to a variety of resources supporting faculty in their work s teachers. You can learn
more about SERC and search collections of teaching activities like those that will be developed at the
workshop on the SERC website. For examples of teaching activities using geoscience data visit the
'SERC/DLESE portal on Using Data in the Clessroom.

~Report from the National Conference on the Revolution in Earth and Space Science
(ware oty , June, 2001

DLESE provides access to resources that support teaching and learning about the Earth.
Worksh gani
Cinzia Cervato, Department
Director, CHRONOS

Cathy Manduca, Science Education Resource Center, Carieton College

 Geological & Atmospheric Sciences, Towa State University; Executive

Issues in Geoscience Teacher Preparation

What issues are involved in preparing teachers to teach Earth Science? If you are new to teacher
preparation, check out this section for information on the current state of things, why geoscientists
need to be involved, and how Geoscience Departments can play an important roll.

Supporting Preservice Teachers in the Major

How are colleges and universities preparing future K-12 teachers of Earth science? We showcase
essays by teacher educators and profiles of courses in use at institutions around the country to
prepare teachers to teach Earth Science.

“This workshop is funded by National Science Foundation grants to CHRONOS and to SERC for the creation of
DLESE Community Services. Travel and lodging expenses for the participants will be covered by the
CHRONOS grant.

SCIENCE IN THE COURTROOM

Using "A Civil Action" to Explore Interfaces
Between Science, Citizen Action, Public Health,
and the U.S. Legal System

Developed by Profassor Scot Bair,with funding from the Division of Undergraduate
Educaton st the National Science Foundation, based on nis nediscipinary mock-tral
course ot Ohio State Unversty

Constructed by Scott Bair, Ohio State Uriversity, and Kevin Svitans, Otterbein Universiy,
along with the Science Ecucation Resource Center at Carieton Callege.

The landmark case of Anne Anderson et al. versus W.R. Grace & Co.
and Beatrice Foods, Inc. is ingrained in high school and college
curricula through the award-winning book “A Civil Action” and the movie
of the same name starring John Travolta. This website is designed to
help students and instructors use the teaching modules and resource
collections from the famous trial in science and interdisciplinary courses in high school and college.

Website Overview

The website contains three levels of exploration. Level 1 examines Overarching Questions raised by
the lawsuit and broached in the book. Level 2 examines in the landmark trial. Level 3
contains Learning Modules that can be used individually in discipline-specific courses without a mock
trial or used in sequence in an interdisciplinary course that culminates in a mock trial. The website
also contains Resource Collections of water-level, stream gauging, permeability, and VOC data used
in the actual trial; more than 150 photographs of Woburn, wells G and H, and Boston; opening
statements and closing arguments; depositions of expert witnesses, trial transcripts and exhibits,
newspaper articles, animations, videoclips of mock trials, and Google Earth coverages.

Teaching with a Mock Trial

provide suggestions on how to incorporate
the learning modules and resource collections into courses. The
sequence of modules culminates in a mock trial in which students serve
2s the expert witnesses and attorneys. The role playing requires
students to use their verbal communication skills in 2 formal setting
before a judge and a jury using trial exhibits created from the resources
within this website. Prior to the pomp and circumstance of the mock
trial, students exercise their analytical skils by learning sufficient
geology, hydrology, and aqueous chemistry to write an expert opinion
and defend it during deposition by opposing counsel. The mock trial
with its preparation and spontaneity, teamwork and solitude, anxiety and exhilaration gives students a
preview of the siils, emotions, and professionalism they will experience In their careers.

Using Resources Without a Mock Trial
If you are not interested in the mock trial, other activities and assignments in
can be selected and the student learning modules

m also
2nd associated materials adopted to fit into an existing course or class topic.
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physics, chemistry, and biology to introduce
students to a rich body of concepts and knowledge

with which to understand the world around them and
pressing environmental, social, and economic issues.

EarthLabs supports this transformation by providing
a model for rigorous and engaging Earth and
environmental science labs. EarthLabs offer the
laboratory experiences needed to elevate Earth
science to a capstone high-school science course that coheres prior science studies and benchmarks
students for college placement,

EarthLabs units offer sequences for learning science concepts through hands-on experiments and
data analysis. Using satellite imagery, numerical data, computer visualizations, and video, students
explore Earth system processes and build quantitative skills that enable them to objectively evaluate oM
scientific findings for themselves.

Using Data in the Classroom

Teaching with Data, Models,

Next Page »

NAGT in My Area

NAGT is made up of geographic sections. Find out
which section you live in and what kinds of activities
are going on near you.

The National Association of Geoscience
Teachers (NAGT) works to foster
improvement in the teaching of the earth
sciences at all levels of formal and informal
instruction, to emphasize the cultural
significance of the earth sciences and to
disseminate knowledge In this field to the
general public. - Learn More About NAGT

NAGT members from any section can also form
communities around shared professional Interests by
ing 2 Division such as the one for Two-Year

Teaching Resources

NAGT's collection of teaching resources includes many)
activities and learning materials submitted by
members and the larger geoscience community. Be
sure to check out the Rock and Minecal EXchange.

Recent News =

« Volunteers for the NAGT Booth at AGU
‘» Member Obituary: James Xavier
Aan, Jr

Department Resources
NAGT and it's sponsored projects have producéd
resources that can help departmenits/address,many
issues facing them in today's world

AT Year College Gathering at AGU -
128

'« TWBINAGT-sponsored Events at the
GSA South Central Meeting, April 2013

» AGI'S New Harriet Evelyn Wallace
Scholarship for Women

#168A 125th Anniversary Celebration,
2730 0ctober 2013

' Fachlfy Institute for Earth and Space
Selence Education (FINESSE
Workshop

 InTeGrate AGU Town Hall

» 2013 Calls for InTeGrate Course and
Module Authors
InTeGrate 2013 Workshops
Announced

Hass

Education and Policy

NAGT has developed position statemgnts on major
Issues of the day and materials that geosclentists and
educators can use when they talk with sheir political
leader

Publications

NAGT publishes a number of helpful resources,
including the Journal of Geoscience Education, the
premier education journal for our community, and In
the Trenches.

Programs

From awards and recognition programs to internships
and scholarships for field study, NAGT programs have
influenced generations of geoscience educators,
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© Assistant Professor - Physics
(Geology/Oceanography) at
Community College of Rhode Island

« Position in Earth and Environmental
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of Tilino

Organization

From officers, to minutes of annual meatings, to
services provided by the Executive Director's office,
You can learn a lot about the NAGT team here.

Chicago
« Assistant/Assoclate Professor of
Global-Change Science Education at

GRS CL LS

Membership

Members join a community of dedicated educators and
have access to benefits and opportunities. Go here to
Join, Renew, or to update your information.
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