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Our nation is faced by increasingly complex decisions that must be made surrounding the use conservation and development of our national resources, and by pressing environmental issues affecting our air, water, soil, and safety.
InTeGrate seeks to increase the opportunities for students to study the Earth sciences in the context of current resource and environmental issues. By placing the study of Earth sciences in this context, we can increase the number
and diversity of students interested in pursuing these studies, while enabling them to enter the workforce prepared to participate in the scientific investigations, interdisciplinary projects and policy decisions that will need to be

made in the coming decades.

A Three-pronged Approach to Transformation

1. At the course scale

InTeGrate is currently engaging over 100 faculty in developing teaching
materials rigorously designed and tested to meet InTeGrate’s goals and to
employ engaged teaching practices demonstrated to improve student learning.
Nine introductory and interdisciplinary modules are published and available for
use, ten are in post-pilot revision and will be available for use by spring 2016,
and an additional 15 are in development and pilot stages. Several of the
published modules are being adapted, adopted, and further tested
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Continued agricultural productivity and the ability to feed the earth's growing population hinges on
understanding how to manage soil resources. This module will address this need by providing students the
opportunity to examine the differences between intensively managed agricultural landscapes (e.g.
grazelands, conventional tillage) and "natural" landscapes (forested or prairie). Using learning-centered
strategies, students will develop a working knowledge of soil physical properties and geospatial data at both
local and global scales. The module culminates with a project centered on making sustainable soil
management decisions under global climate change.

Strengths of the Module Table of Contents

This module addresses soil sustainability in the context of land . . .
Instructor Materials: Overview of the Growing

management and climate change. Students are engaged through an
Concern Module

active learning environment (e.g. physical modeling, think-pair-
share, and jigsaw exercises), encouraging critical thinking and

reflection. The entire process requires that students develop Impacts of Land Use
interdisciplinary thinking skills to synthesize how soil erosion
relates to land management decision-making. Soil Characteristics & Their Relationship to

Land Use Practices
Students investigate the basic interactions between Earth's
spheres, a key component of which is the positive feedback between . .
Ph yeomp 115 The PoStHS ) Natural and Agricultural Erosion Rates
agricultural practices and the sustainability of soil as a vital resource.

They apply systems thinking as they consider how predicted X . X X
Using SoilWeb to Investigate the Soil

Beneath You

changes in climate will impact soil sustainability in their local area.

Students challenge their conceptual models about soil erosion and
sustainability through the use of real-world geoscientific data, Predicting the Effects of Climate Change on
both data they generate and data gathered from existing USGS and Soil Loss

USDA databases. In the process, they develop data collection and
analysis skills and the ability to access existing data using
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technology tools. Creating an Agricultural "Fact Sheet

Students gain an understanding of the nature and methods of Student Materials
geoscience through building observational skills, using charts to
characterize soil samples, and working with geospatial data to Assessment

understand how humans alter geologic rates of change.
Geoscientific habits of mind will grow through working with
authentic data and translating scaffolded knowledge into decision-
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making as students take on the role of agricultural "experts." . .
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A great fit for courses in:

Intro Geology Interdisciplinary Courses
Intro Environmental Science Sustainability Courses
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* STEM TeaCher Pre aration in WaShin ton State 2016. In addition to supporting growth at Wittenberg, we aim to build connections with faculty at nearby colleges including the University of
p g Dayton, Clark State University, and Antioch College. Participants implementing or adapting modules at all schools identified interested in
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2. At the department and institutional scale

InTeGrate implementation programs have resulted in the development of 16
models of ways to bring Earth science to a diverse range of disciplines,
institutions, and networks. These programs span the higher education system
geographically and institutionally, and will provide the documentation and
resources necessary to help other groups implement similar programs.

* CSU Chico Sustainability Project
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through recruitment and training. Finally, we will create linkages in sustainability problem solving within our community. Our freshmen will all
participate in an immersive sustainability learning opportunity central to our mission, which "challenges students to become responsible global
citizens, to discover their callings, and to lead personal, professional, and civic lives of creativity, service, compassion, and integrity". Qur campus

meet a broad set of external demands to ensure student success after graduation (e.g. graduate schoaol requirement, medical school ete.). This

Project Activities

» Embedding geoscience sustainability modules in established courses
across a breadth of disciplines and encouraging student-centered learning

= Broadening participation in sustainability and student-centered
pedagogies through a workshop to expand the adoption of sustainability

3. At the community scale

Traveling and regional workshops, the Earth Educators’

Rendezvous, webinars, and a robust website are expanding
the opportunities for educators and administrators to learn
about the importance, possibilities and impacts of learning

about the Earth in a societal context.

Professional
Development
Workshops:
Community Scale

Distribution of Module/Course Authors

+ Implementation Programs + Workshop Participants
includes all 50 states, Puerto Rico, India, and Micronesia

Materials 115

authors

Implementation 76
programs

Workshop
participants 684

TOTAL 883

Number of Instructors per State
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Traveling Workshop
Program

EARTH EDUCATORS’
RENDEZVOUS

The Earth Educators' Rendezvous brings together InTeGrate is now partnering with the NAGT's
researchers and practitioners working in all Traveling Workshops Program to bring the
aspects of undergraduate Earth education. The excitement of InTeGrate workshops to institutions.

meeting includes activities that support faculty in Appropriate for geoscience, geography,
improving their courses, departments or environmental science, environmental studies, or

orograms; in increasing their overall impact of sustainability departments and programs, these
workshops can be customized to help departments
address support for diverse students, pathways to
the workforce, or integration of science and
sustainability.

Earth education; and in building a collective
capacity to use and conduct education
research.The first annual event in 2015 had over
300 participants, 150 poster and oral
presentations, 27 Workshops, and 5 plenary talks.

The material on the InTeGrate website aims to bridge disciplinary boundaries by providing a variety of
resources built from community contributions at professional development workshops, by materials
development teams, and through implementation programs. The materials incorporate a broad range of
interdisciplinary voices, from faculty, to college and university program chairs, and employers. The combined
expertise and experience reflected in these web pages creates a set of innovative and effective ideas and
strategies to help improve interdisciplinary teaching about Earth-related Grand Challenges.

Program Management
and Coordination

20 leadership team &

support staff
Teaching . Institutional | P
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115 Authors 76 Faculty

684 Participants

Assessment
12 Members

3 Evaluators

Program Evaluatio®

The InTeGrate Project structure is rooted in community involvement that leads to the robust, interdisciplinary
website content. Participation numbers listed from the beginning of the program to now.
http://serc.carleton.edu/integrate
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For Faculty and Instructors
Undergraduate Teaching for a Sustainable Future

For Program Directors and Administrators
Laying the Foundation for Tomorrow's Sustainability Workforce

InTeGrate is a community program, a

M Od u les a nd COU rses Contributed Teaching Activities » collaboration between faculty in the

Program Profiles » specialists, and evaluation experts at a

Community Voices: Essays » diverse group of institutions. There are a

number of avenues to contribute your

A centerpiece of our engagement of the

community is a series of workshops.
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Hydrotopia: An interdisciplinary course Offshore wind or offshore oil? An activity
on water use in the Western U.S. for the undergraduate classroom.
Ed Barbanell, University of Utah Noah Snyder, Boston College

Explore the Materials » Course Descriptions » sciences and other disciplines, education
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expertise across the
InTeGrate community

| Strategy: Infuse Sustainability
Teaching with sustainability topics can increase student engagement by establishing relevance, bridging
i\ | course content to current topics in the news, and connecting course material to other disciplines. Explore:
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. S A sustainable approach requires sophisticated ways of thinking about the Earth system. Geoscience can lend |
expertise about how to approach these complex issues. Explore:
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sroom and the real world, get
ands-on experience. Explore:

for a Sustainable Future * Realworld examples

Integrate > Teaching for Sustainability > Community Collections . ~! . /'

Community Collections

Jump down to: Essays | Program Profiles

’% Teaching Activities and Course Descriptions

As part of each InTeGrate workshop, participants are asked to contribute a teaching activity or a course description - sometimes both.
Whether you are trying to improve a single lesson or design a course from the ground up, these collections can help you get there.

Activity, course
description, and essay —
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courses from interdisciplinary Map Your Hazards! - Climate of Change: Natural Hazards and Human's
Assessing Hazards, Interactions and Risks: Hurricanes Dependence on
teams Offaculty authors 6lnerability& Risk Feedbacks between Earth's Mineral °
Water, Air and Ice RSk el Resources
Students use an interactive | hurrcan te r:g::: ect: N ol
mechanism to engage in Students analyze short-term systems and society. Students examine where
place-based exploration of climate variability resulting Students evaluate how products they use come from
natural hazards, social from atmosphere-ocean-ice hurricane hazards and risks and what it took to produce
vulnerability, risk and the interactions. The module S them. Students learn about
factors th:t'shape thte_“' promotes awareness of... rocks and minerals, methods
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