GE THEME COURSES

Overview

Courses that are accepted into the General Education (GE) Themes must meet two sets of Expected
Learning Outcomes (ELOs): those common for all GE Themes and one set specific to the content of the
Theme. This form begins with the criteria common to all themes and has expandable sections relating to
each specific theme.

A course may be accepted into more than one Theme if the ELOs for each theme are met. Courses
seeing approval for multiple Themes will complete a submission document for each theme. Courses
seeking approval as a 4-credit, Integrative Practices course need to complete a similar submission form
for the chosen practice. It may be helpful to consult your Director of Undergraduate Studies or
appropriate support staff person as you develop and submit your course.

Please enter text in the boxes to describe how your class will meet the ELOs of the Theme to which it
applies. Please use language that is clear and concise and that colleagues outside of your discipline will
be able to follow. You are encouraged to refer specifically to the syllabus submitted for the course, since
the reviewers will also have that document Because this document will be used in the course review and
approval process, you should be as specific as possible, listing concrete activities, specific theories,
names of scholars, titles of textbooks etc.
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Course subject & number

General Expectations of All Themes

GOAL 1: Successful students will analyze an important topic or idea at a more advanced
and in-depth level than the foundations.

Please briefly identify the ways in which this course represents an advanced study of the focal
theme. In this context, “advanced” refers to courses that are e.g., synthetic, rely on research or cutting-
edge findings, or deeply engage with the subject matter, among other possibilities. (50-500 words)

This course requires students to synthesize material from several disciplines across the natural and social sciences so that they develop a holistic and integrative perspective on sustainability and sustainable
development. More specifically, the course introduces perspectives from economics, business, and multiple social science disciplines (e.g., sociology, anthropology, psychology, geography, political science) that
contribute to sustainable business practices as well as the research on, and practice of, sustainable community and international development.

The course is taught from a systems perspective, encouraging students to examine how ecological systems, social systems, and the economy interact.

We organized the course to introduce students to 12 foundational pillars of sustainability (see box 3 below). We then integrate those pillars into the remainder of the course as we focus on four critical
environmental "problems"” (over-consumption, water quantity and quality, climate change, and biodiversity loss). We examine those environmental problems through the lenses of community and international
development, business, and environmental economics and policy (the specializations of the EEDS major). Students apply sustainability concepts, and methods used in sustainability science (time-discounting,
multi-attribute utility theory, life-cycle analysis, ecosystem services, market and non-market valuation, green accounting, supply-chain management etc.) as they work independently and together on practical
approaches to problem-solve.

To build student understanding of sustainability and these specific topics, we use a combination of peer-reviewed publications, book chapters, popular articles, podcasts, films and guest lectures. The
peer-reviewed publications are derived from authors well known in their respective disciplines as well as for their work in the field of sustainability. We also introduce cutting edge concepts embedded in our own
research, including

« Social and community implications of green infrastructure. (Brooks)

« The relationship between consumption patterns, well-being, and community contexts (Brooks)

« Non-point source water pollution and agriculture. (Sohngen)

* What works to protect biodiversity? (Brooks)

« Community-based natural resource management and sustainable development in Bhutan (Brooks)
« Sustainability of community concessions in Guatemala. (Sohngen)

We expose students to problems faced by contemporary decision-makers, including leaders from businesses, NGOs, and government. Past guest lecturers have included Bob Langert (Chief Sustainability Officer,
McDonalds); Bill Stanley (State Director, The Nature Conservancy of Ohio); Jen Jenkins (Chief Sustainability Officer, Enviva); Shauna Mahajan (Lead Social Scientist, World Wildlife Fund); Raagini Appadurai
(Program Lead, Question Consumption)

Students develop critical analysis skills by being exposed to specific types of data and skills that can enhance their ability as sustainability practitioners. These include exercises to:

- Calculate carbon emissions associated with different strategies for reducing the environmental impacts of driving and car-centered infrastructure

- Calculate willingness to pay and develop a multi-attribute analysis to determine a course of action for dealing with water shortages and dams in the Western US.

- Evaluate the sustainability strategies of major corporations by critically analyzing the results presented in an annual corporate sustainability report by a major corporation (in the past: Coca-Cola, DuPont, Greif).
- Critical analysis of GMOs from the perspective of a stakeholder using role-playing.

- Identify a sustainability innovation and discuss the social, environmental and economic tradeoffs associated with that innovation
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ELO 1.1 Engage in critical and logical thinking about the topic or idea of the theme. Please link this
ELO to the course goals and topics and indicate specific activities/assignments through which it will be met. (50-

700 words)

Several of the objectives for our course related to this ELO, including:
The following course learning objectives are most closely related to the critical and logical thinking ELO:

1. Recall and critically assess currently used and emerging definitions of sustainability and sustainable development

2. Compare and contrast key concepts and ideas in sustainability, economics, business, ecology and conservation biology, and community and international development.

5. Discuss their own ethics and values related to sustainability, the obstacles to changing their own behavior, and how those obstacles might apply to others

7. Apply sustainability concepts to evaluate case studies that explore sustainability goals and outcomes of programs or policies at individual, organizational, community, regional, and
global scales

8. Exhibit independent thinking to understand the environmental, economic, and social components and trade-offs of sustainability

Specific activities and assignments by which this ELO is met:

(1) Six words assignment: In the first two weeks of the term, students are asked to develop their own definition of sustainability and to do it in six words. This assignment challenges
students to identify what elements of sustainability are critical to them and to put it into words. Two weeks prior to the end of the term, students are asked to revisit their six words and to
make any revisions they wish based on what they have learned over the term. We discuss their six words and any evolution in them during the last laboratory session. Students will be
asked to critically evaluate two of the "six words" statements their peers have made and discuss those in the laboratory session.

(2) Klamath River Ecosystem Services Valuation and Multi-Attribute Utility Analysis: Students are required to read background information on the historical water quantity and quality
issues in the Klamath River Basin in Northern California and Southern Oregon, including parts of the environmental impact assessment and benefit-cost analysis. They synthesize the
readings by describing (in writing) several critical ecosystem services, their estimated values (obtained from the reading), and several positive and negative points about the values
presented. Students are assigned a role and asked to report back on the importance of key ecosystem services in the region (from the perspective of their role) and to identify the effect
of the removal of dams along the river to those ecosystem services. The resulting data are used to develop a multi-attribute utility theory (MAUT) assessment, which is described and
discussed in the laboratory session. Students identify with their roles and debate the costs, benefits, and sustainability components removing dams and managing water in the region.

(3) Corporate Sustainability Report Assessment: Students are asked to read a recent corporate sustainability report and to identify key metrics by which the company identifies its own
sustainability goals and measures them. Students then evaluate these metrics in light of the definitions of sustainability that we discuss in class, as well as the critical pillars of
sustainability discussed. Students also evaluate the methods used to measure the sustainability goals and they are asked to discuss the goals and their outcomes in light of issues such
as greenwashing, corporate governance, and materiality.

(4) Sustainability Innovation: Students must identify a sustainability innovation that has been proposed and discussed in the popular press, on the internet, or on campus, and then

critically evaluate that innovation by assessing the social, economic, and environmental tradeoffs associated with the innovation and discussing the pros and cons of alternative solutions
to the same problem. Students discuss their proposed innovations in their laboratory group.

ELO 1.2 Engage in an advanced, in-depth, scholarly exploration of the topic or idea of the theme.
Please link this ELO to the course goals and topics and indicate specific activities/assignments through which it will

be met. (50-700 words)

All of our course objectives encourage students toward advanced, in-depth, scholarly exploration of sustainability (see syllabus):

We begin the course by introducing students to 12 foundational concepts that will advance their understanding of sustainability challenges. These concepts are also critical to identify possible solutions that are sustainable, or to
identify limitations to achieving sustainable solutions with existing technologies, policies, or business approaches. These topics/themes are:

1. Approach and type of change vs. WWitrar 1)
2. Time (generational, pace of life, future discounting)

3. Tradeoffs (utilitarianism, price, margins, weak vs strong sustainability)

4. Systems thinking

5. Collective action / tragedy of the commons/ social dilemmas

6. Externalities

7. Scale of change (individual...structural) (also see #12 below)

8. Governance, politics and power

9. Resilience and adaptive capacity

10. Hope (maybe we can remove this as a pillar?)
11. Societal Drivers of ility (D pment app and global trends)
12. Global trends for sustainability in business

Through the readings, lectures, assignments and discussions in the key topic areas students are asked in to draw on these pillars as they explain and evaluate the intersection of social, economic, and environmental dynamics
when working to solve policy, community, international, or corporate problems.

To encourage in-depth learning, students complete assignments that require reading on sustainability dilemmas (removing dams in western US rivers or adoption of GMOs for crops in developing countries), data analysis
(sustainability of consumption in driving; ecosystem service valuation, MAUT), sustainability (McDonald's example from B. Langert's book, and reading corporate sustainability report), and setting aside
land for parks or community-based forest and grazing concessions (Bhutan, Kenya, Namibia, and Guatemala examples).

To build student confidence in comparing, contrasting and describing how different disciplinary and ethical perspectives influence individual, corporate, and government decisions on sustainability, we will utilize in-depth
student-led discussions during the laboratory sessions. During these discussions, students will be asked to use data to evaluate the impacts of environmental challenges on different communities and stakeholders as well as to
evaluate the tradeoffs inherent in different solutions to those challenges.

By the end of the class, students will be able to identify and articulate how different disciplines perceive and measure the environmental, social, and economic components of sustainability challenges and interventions. Students
must understand and employ systems thinking to both explain how sustainability challenges emerge as well as describe how solutions to sustainability challenges operate in complex social-ecological systems. For evaluation, we
will assess their written inputs to homework and assignments due before the lab sessions, their verbal discussions during the lab sessions, and their overall comprehension through two midterms and a final exam (all exams
multiple choice). Laboratory sessions will be mandatory with attendance taken.

One example of this approach is the Klamath River Ecosystem Services Valuation and Multi-Attribute Utility Analysis. In this case study, students are required to read background information on the historical water quantity and
quality issues in the Klamath River Basin including parts of the environmental impact assessment and benefit-cost analysis. This situation involves both water quantity and quality issues in that farmers have been pledged much of
the water in the basin, based on historical riparian rights, but water use, combined with the hydro-electricity production have caused low water levels in summer, which affect Coho salmon and several species of sucker fish. Coho
salmon are heavily valued by indigenous tribes who have long lived in the region.

Students synthesize the readings by describing (in writing) several critical ecosystem services, their estimated values (obtained from the reading), and several positive and negative points about the values presented. Students
are assigned a role (local farmer, coastal fisherman, leader of a Native American Tribe (Yurok), birdwatcher from a different state) and asked to report back on the importance of key ecosystem services in the region (from the
perspective of their role) and to identify the effect of the removal of dams along the river to those ecosystem services. The resulting data are used to develop a multi-attribute utility theory (MAUT) assessment, which is described
and discussed in the laboratory session. Students identify with their roles and debate the costs, benefits, and sustainability components removing dams and managing water in the region.
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GOAL 2: Successful students will integrate approaches to the theme by making
connections to out-of-classroom experiences with academic knowledge or across disciplines
and/or to work they have done in previous classes and that they anticipate doing in future.

ELO 2.1 Identify, describe, and synthesize approaches or experiences as they apply to the theme.
Please link this ELO to the course goals and topics and indicate specific activities/assignments through which it will

be met. (50-700 words)

Throughout the course, students integrate insights, frameworks and perspectives from multiple disciplines. The course draws on ideas from economics/business,
anthropology, sociology, psychology, geography, ecology, and work from interdisciplinary scholars. Multiple perspectives are provided by the instructors, who come from
different disciplines, but also through the readings, videos, podcasts, guest lectures etc. that have been selected specifically to provide a breadth of perspectives on
sustainability. Additional perspectives are brought to the course by guest speakers, who may include individuals from industry, other academics, leaders in NGOs, or
government agency personnel.

An example assignment that connects coursework to the student's lived experience involves a set of prompts written on large paper pasted to the wall in the classroom.
Students are asked to go around the room to each poster and write a response to each question. These prompts include questions like: “List three things that have kept
you from adopting a more sustainable lifestyle”; "What one hobby or pursuit do you have that you would consider to be unsustainable? Why is it unsustainable? Could
you give this hobby up?”; “The most important thing | can do to contribute to a more sustainable society is..."

Students are then broken into small groups to discuss each question and report back to the entire group on their key agreements and disagreements. The exercise
generates considerable discussion about different perceptions of sustainability and solutions to sustainability challenges.

Another example assignment is a homework and case study in the course which involves a case study on the use of GMOs in agriculture. In this case, students are
asked to read about recent policy discussions about the use of golden rice (genetically modified rice) in Bangladesh, as well as contemporary articles about the debate
on GMOs. They then write a series of short essays in response to questions about adoption of GMOs in developing countries. They are all assigned roles and asked to
write their essays from the perspective of that role. The roles last year included that of the Prime Minister of Bangladesh, the Chief Sustainability Officer of Corteva
Agriscience (the spinoff of agricultural chemical companies created when Dow and DuPont merged), a father in the U.K., and a suburban mother in Delaware Ohio.
During the laboratory session, students are asked to debate the answers to the questions. One objective of this approach is to help students better appreciate the
experience of people who are not like them. In the past, we have noticed that the student discussions of their answers generate considerable conversation and debate,
with students seeming to take particularly strong stances when they are in roles that are far different from their own conditions. We have experimented with different
roles over the years, including roles of small farmers in developing countries, large farmers in the US, and people of various income spectrums living in large cities in the
US or around the world. We will continue to adjust the roles over time.

ELO 2.2 Demonstrate a developing sense of self as a learner through reflection, self-assessment, and
creative work, building on prior experiences to respond to new and challenging contexts. Please link
this ELO to the course goals and topics and indicate specific activities/assignments through which it will be met.

(50-700 words)

Throughout the course, students are encouraged to reflect and assess their own beliefs in a creative and supportive atmosphere through writing, lab-based discussions, and role-play.
Several of the course objectives address this, including

3. Describe how a scientific approach is important for examining the connections, tradeoffs, and synergies across environmental, economic, and social components that are involved
in achieving sustainability goals

5. Discuss their own ethics and values related to sustainability, the obstacles to changing their own behavior, and how those obstacles might apply to others

7. Apply sustainability concepts to evaluate case studies that explore sustainability goals and outcomes of programs or policies at individual, organizational, community, regional, and
global scales

8. Exhibit independent thinking to understand the environmental, economic, and social components and trade-offs of sustainability

The Six words assignment described in Box 2 is one example of an exercise intended to meet this ELO. In this assignment, students identify elements of sustainability that are critical to
them and put it into six words. At the end of the course, students are asked to critically evaluate their own, and two of the "six words" statements their peers have made and discuss
those in the laboratory session.

A second example is the True Price Activity in the over-consumption section of the course, where students are asked to evaluate and discuss the "true price" of a new technology, often
using the example of the latest iPhone. Students are asked to write their responses to a series of questions about whether the new iPhone is a need or a want, what the effects of this
product are on themselves, other people, and the environment, what social and economic systems promote and/or perpetuate this item, and what alternatives exist and whether these
would be better or worse? This assignment comes after students have been introduced to the traditional economic model of consumption, and it is meant to engage them in thinking
about the system-wide effects of consumption of an object that is very familiar to them, especially outside of markets.

The Sustainability Innovation assignment also described in Box 2 helps meet this ELO. In that assignment, must identify a sustainability innovation that has been proposed and
discussed in the popular press, on the internet, or on campus, and then critically evaluate that innovation by assessing the social, economic, and/or environmental tradeoffs associated
with the innovation and discussing the pros and cons of alternative solutions to the same problem. Students discuss their proposed innovations in their laboratory group and critically
evaluate their own proposed innovation as well as the innovations proposed by other students. To do this critical evaluation, students are asked to describe what problem this innovation
addresses, how it contributes to sustainability, and the tradeoffs associated with it. As part of this process, they are asked to critically assess the definitions and perspectives on
sustainability that they articulated at the beginning of the course. This process requires students to reflect on their own growth throughout the course and allows them to reflect on what
they have learned.
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Specific Expectations of Courses in Sustainability

GOAL 1: Students analyze and explain how social and natural systems function,
interact, and evolve over time; how human wellbeing depends on these interactions; how
actions have impacts on subsequent generations and societies globally; and how human
values, behaviors, and institutions impact multi-faceted, potential solutions across time.

1.1 Describe elements of the fundamental dependence of humans on Earth and environmental
systems and on the resilience of these systems. Please link this ELO to the course goals and topics and
indicate specific activities/assignments through which it will be met. (50-700 words)

The course is structured to provide an introduction to key sustainability themes in economic system, ecological, and broader social systems. The
introductory section includes discussion of various definitions of sustainability and resilience in the literature and their implications, the first and
second laws of thermodynamics (including examples as to why they are important to "think" sustainably), the role of system thinking, and the concept
of time. To reinforce these key issues, we introduce what we consider to be foundational pillars that can help students identify sustainable systems,
products, or policies. We return to these 12 pillars, described in Box 3, throughout the course and reinforce the students understanding of them
through examples and exercises.

To help students understand important concepts of sustainability and resilience, we utilize weekly quizzes (multiple choice on Carmen) and two
midterms and a final exam (also multiple choice on Carmen).

We then address four important systems, or sustainability problems in society, and use a combination of reading, lecture, video material, exercises
and homework, and discussions, to help students identify the limits of current solutions to these problems and ways that society can implement
sustainable and resilient alternatives either through individual actions, business action, policy, or some combination of each. The topics/systems we
consider in the course are over-consumption, water quantity and quality, climate change, and biodiversity. In each of these sections, we discussion
natural systems, ecosystem services, well-being, tradeoffs, evolution of social-ecological systems, resilience, etc.

In the water quantity and quality section, the Klamath River case study is an example of an assignment that helps students better understand the
connection of humans to ecological/earth systems. The case revolves around the historical reclamation and dam program that opened land for
agricultural production, while affecting historical claims to river flows by Native Americans, as well as ecological claims by now endangered species.
These tradeoffs between agriculture, power generation, and river flows have become more critical in the 21st century through a series of droughts (or
the mega-drought) the western US has experienced. Through the readings, videos, exercises and discussions, students build skills and knowledge
about the importance of water and ecosystems for species and humans and how our built infrastructure has a substantial impact on ecosystems. We
introduce approaches to help solve this critical problem through multi-attribute utility theory and application of science- and evidence- based
decision-making.

A second example of a course assignment is the Milking the Rhino example, where we ask students to watch the documentary Milking the Rhino,
which addresses the implications of efforts to create protected nature preserves in regions of Africa that historically have been used by the Maasai or
Ovahimba for pastoralism. The movie introduces the concept of community-based conservation and illustrates tradeoffs with other activities such as
tourism all in the context of a severe drought and impending environmental impacts of climate change. After watching the movie on their own,
students in the laboratory sessions discuss the movie with a series of prompts intended to encourage them to identify and describe important
sustainability issues and topics at play.
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1.2 Describe, analyze and critique the roles and impacts of human activity and technology on both
human society and the natural world, in the past, currently, and in the future. Please link this ELO to
the course goals and topics and indicate specific activities/assignments through which it will be met. (50-700
words)

The role of human behaviors and technology both are critical themes in the course. One of the course learning objectives is for students to: Demonstrate an appreciation of how
ecosystem function changes in response to human and nonhuman influences, how humans use and impact ecosystem services, and the implications of these
human-environment interactions for sustainability. One of the main points of emphasis in the module on consumption at the beginning of the course is question of whether
sustainability is best addressed through reliance on technological innovation or moderating human behavior (e.g., reducing consumption). In the module, we expose students to
key economic concepts of consumption and technology, including Jevon's Paradox (why technology seems to lead to more consumption rather than less), and the role of
investment in physical and human capital for traditional economic growth and the emerging importance of relying on investments in natural capital as well as things that currently
are unmeasured by economic systems.

Activities that address this in the course include the True Price Activity described in Box 5 and the Sustainability Innovation activity described in Box 2. In addition, students are
asked to engage in an exercise titled What's Wrong with GDP? In this exercise, students develop a 1-minute video that describes why GDP does not provide a full accounting
of welfare for society. Students are encouraged to be creative in their videos and they are allowed to work together in teams of up to 4 if they wish. We then discuss the
plusses and minuses of GDP and what it measures, mismeasures, or doesn't measure, in one of the lab sessions. We use what they learned in developing the videos to
structure a conversation around the traditional definition of sustainable development by the Brundtland Commission, focusing on whether and how society may be able to
appropriately measure sustainable development defined this way. We encourage students to think outside the box and suggest alternative definitions, with the constraint that
they have to be able to measure the outcomes.

Another example assignment that addresses this ELO is the Consumption/driving assignment. In this assignment, students are asked to make a series of calculations related to
their individual driving and its GHG implications, as well as the time involved, and the potential congestion. Students also are asked to scale up the calculations for the entire
state of Ohio, and to calculate fuel use and CO2 emissions. In a lab session, we then discuss the aggregated impacts of our decisions and the importance of thinking about the
social and economic systems (how cities are built, road investments, car and subdivision design, etc.) that structure those decisions. From a more positive perspective, it can
also help us think about how changes in individual consumption and decision making can, if aggregated across the population, have a large effect.

Everyday billions of people make small decisions each of which, on their own, have only negligible environmental impacts. But, taken together, these decisions all add up.

Not only does the exercise provide an opportunity to think about individual decisions and their effects in society, but it also provides students with experience with basic
calculations that could contribute to a policy analysis.

1.3 Devise informed and meaningful responses to problems and arguments in the area of
sustainability based on the interpretation of appropriate evidence and an explicit statement of
values. Please link this ELO to the course goals and topics and indicate specific activities/assignments through
which it will be met. (50-700 words)

All of our course objectives (listed here again) address this ELO:

1. Recall and critically assess various definitions of sustainability and sustainable development

2. Compare and contrast key concepts and ideas in sustainability, economics, business, ecology and conservation biology, and community and international
development.

3. Describe a how a scientific approach is important for examining the connections, tradeoffs, and synergies across environmental, economic, and social
components that are involved in achieving sustainability goals

4. Demonstrate an appreciation of how ecosystem function changes in response to human and nonhuman influences, how humans use and impact ecosystem
services, and the implications of these human-environment interactions for sustainability

5. Discuss their own ethics and values related to sustainability, the obstacles to changing their own behavior, and how those obstacles might apply to others

6. Demonstrate a basic understanding of how organizations, markets, and institutions can help and hinder achievement of a sustainable society

7. Apply sustainability concepts to evaluate case studies that explore sustainability goals and outcomes of programs or policies at individual, organizational,
community, regional, and global scales

8. Exhibit independent thinking to understand the environmental, economic, and social components and trade-offs of sustainability

The course assignments are largely developed around an approach that encourages students to devise informed and meaningful responses to problems and arguments
in the area of sustainability based on the interpretation of appropriate evidence. We combine quantitative exercises (Consumption/driving assignment, Klamath River
Ecosystem Services Valuation and Multi-Attribute Utility Analysis) with critical analysis (True Price activity, Six words assignment, Corporate sustainability), and
discussion in the lab sessions to expose students to the use of data, the interpretation of various forms of analysis and evidence to evaluate approaches to sustainability
at the individual, corporate, or government/policy level.

In their lives and careers, students will be exposed to sustainability questions that they can address individually, but that could also be addressed by business or by
government policy that constrains individual and business actions. Our goal is that students are prepared to identify and express either verbally or in writing
evidence-based arguments about the sustainability challenge they face, and the tradeoffs associated with actions that can be taken by individuals, companies, or
governments through policy, to address the challenge.
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	LO 1: 
	1 Engage in critical and logical thinking about the topic or idea of the theme: Several of the objectives for our course related to this ELO, including:
 
The following course learning objectives are most closely related to the critical and logical thinking ELO:

1. Recall and critically assess currently used and emerging definitions of sustainability and sustainable development 
2. Compare and contrast key concepts and ideas in sustainability, economics, business, ecology and conservation biology, and community and international development.
5. Discuss their own ethics and values related to sustainability, the obstacles to changing their own behavior, and how those obstacles might apply to others
7. Apply sustainability concepts to evaluate case studies that explore sustainability goals and outcomes of programs or policies at individual, organizational, community, regional, and global scales
8. Exhibit independent thinking to understand the environmental, economic, and social components and trade-offs of sustainability

Specific activities and assignments by which this ELO is met: 

(1) Six words assignment: In the first two weeks of the term, students are asked to develop their own definition of sustainability and to do it in six words. This assignment challenges students to identify what elements of sustainability are critical to them and to put it into words.  Two weeks prior to the end of the term, students are asked to revisit their six words and to make any revisions they wish based on what they have learned over the term.  We discuss their six words and any evolution in them during the last laboratory session.  Students will be asked to critically evaluate two of the "six words" statements their peers have made and discuss those in the laboratory session. 

(2) Klamath River Ecosystem Services Valuation and Multi-Attribute Utility Analysis: Students are required to read background information on the historical water quantity and quality issues in the Klamath River Basin in Northern California and Southern Oregon, including parts of the environmental impact assessment and benefit-cost analysis. They synthesize the readings by describing (in writing) several critical ecosystem services, their estimated values (obtained from the reading), and several positive and negative points about the values presented. Students are assigned a role and asked to report back on the importance of key ecosystem services in the region (from the perspective of their role) and to identify the effect of the removal of dams along the river to those ecosystem services.  The resulting data are used to develop a multi-attribute utility theory (MAUT) assessment, which is described and discussed in the laboratory session.  Students identify with their roles and debate the costs, benefits, and sustainability components removing dams and managing water in the region. 

(3) Corporate Sustainability Report Assessment: Students are asked to read a recent corporate sustainability report and to identify key metrics by which the company identifies its own sustainability goals and measures them. Students then evaluate these metrics in light of the definitions of sustainability that we discuss in class, as well as the critical pillars of sustainability discussed.  Students also evaluate the methods used to measure the sustainability goals and they are asked to discuss the goals and their outcomes in light of issues such as greenwashing, corporate governance, and materiality.

(4) Sustainability Innovation: Students must identify a sustainability innovation that has been proposed and discussed in the popular press, on the internet, or on campus, and then critically evaluate that innovation by assessing the social, economic, and environmental tradeoffs associated with the innovation and discussing the pros and cons of alternative solutions to the same problem.  Students discuss their proposed innovations in their laboratory group.



	ELO 1: 
	2 Engage in an advanced, in-depth, scholarly exploration of the topic or idea of the theme: All of our course objectives encourage students toward advanced, in-depth, scholarly exploration of sustainability (see syllabus):

We begin the course by introducing students to 12 foundational concepts that will advance their understanding of sustainability challenges.  These concepts are also critical to identify possible solutions that are sustainable, or to identify limitations to achieving sustainable solutions with existing technologies, policies, or business approaches. These topics/themes are:

1. Approach and type of change (efficiency vs. reduction/curtailment/transformation)
2. Time (generational, pace of life, future discounting)
3. Tradeoffs (utilitarianism, price, margins, weak vs strong sustainability)
4. Systems thinking
5. Collective action / tragedy of the commons/ social dilemmas 
6. Externalities
7. Scale of change (individual…structural) (also see #12 below)
8. Governance, politics and power
9. Resilience and adaptive capacity
10. Hope (maybe we can remove this as a pillar?)
11. Societal Drivers of Sustainability (Development approaches and global trends) 
12. Global trends for sustainability in business

Through the readings, lectures, assignments and discussions in the key topic areas students are asked in to draw on these pillars as they explain and evaluate the intersection of social, economic, and environmental dynamics when working to solve policy, community, international, or corporate problems.

To encourage in-depth learning, students complete assignments that require reading on sustainability dilemmas (removing dams in western US rivers or adoption of GMOs for crops in developing countries), data analysis (sustainability of consumption in driving; ecosystem service valuation, MAUT), corporate sustainability development (McDonald's example from B. Langert's book, and reading corporate sustainability report), and setting aside land for parks or community-based forest and grazing concessions (Bhutan, Kenya, Namibia, and Guatemala examples).

To build student confidence in comparing, contrasting and describing how different disciplinary and ethical perspectives influence individual, corporate, and government decisions on sustainability, we will utilize in-depth student-led discussions during the laboratory sessions. During these discussions, students will be asked to use data to evaluate the impacts of environmental challenges on different communities and stakeholders as well as to evaluate the tradeoffs inherent in different solutions to those challenges. 

By the end of the class, students will be able to identify and articulate how different disciplines perceive and measure the environmental, social, and economic components of sustainability challenges and interventions. Students must understand and employ systems thinking to both explain how sustainability challenges emerge as well as describe how solutions to sustainability challenges operate in complex social-ecological systems. For evaluation, we will assess their written inputs to homework and assignments due before the lab sessions, their verbal discussions during the lab sessions, and their overall comprehension through two midterms and a final exam (all exams multiple choice).  Laboratory sessions will be mandatory with attendance taken.

One example of this approach is the Klamath River Ecosystem Services Valuation and Multi-Attribute Utility Analysis. In this case study, students are required to read background information on the historical water quantity and quality issues in the Klamath River Basin including parts of the environmental impact assessment and benefit-cost analysis. This situation involves both water quantity and quality issues in that farmers have been pledged much of the water in the basin, based on historical riparian rights, but water use, combined with the hydro-electricity production have caused low water levels in summer, which affect Coho salmon and several species of sucker fish. Coho salmon are heavily valued by indigenous tribes who have long lived in the region. 

Students synthesize the readings by describing (in writing) several critical ecosystem services, their estimated values (obtained from the reading), and several positive and negative points about the values presented. Students are assigned a role (local farmer, coastal fisherman, leader of a Native American Tribe (Yurok), birdwatcher from a different state) and asked to report back on the importance of key ecosystem services in the region (from the perspective of their role) and to identify the effect of the removal of dams along the river to those ecosystem services.  The resulting data are used to develop a multi-attribute utility theory (MAUT) assessment, which is described and discussed in the laboratory session.  Students identify with their roles and debate the costs, benefits, and sustainability components removing dams and managing water in the region. 





	ELO 2: 
	1 Identify, describe, and synthesize approaches or experiences as they apply to the theme: Throughout the course, students integrate insights, frameworks and perspectives from multiple disciplines. The course draws on ideas from economics/business, anthropology, sociology, psychology, geography, ecology, and work from interdisciplinary scholars. Multiple perspectives are provided by the instructors, who come from different disciplines, but also through the readings, videos, podcasts, guest lectures etc. that have been selected specifically to provide a breadth of perspectives on sustainability. Additional perspectives are brought to the course by guest speakers, who may include individuals from industry, other academics, leaders in NGOs, or government agency personnel. 

An example assignment that connects coursework to the student's lived experience involves a set of prompts written on large paper pasted to the wall in the classroom.  Students are asked to go around the room to each poster and write a response to each question.  These prompts include questions like: "List three things that have kept you from adopting a more sustainable lifestyle"; "What one hobby or pursuit do you have that you would consider to be unsustainable? Why is it unsustainable? Could you give this hobby up?”; “The most important thing I can do to contribute to a more sustainable society is…" 

Students are then broken into small groups to discuss each question and report back to the entire group on their key agreements and disagreements. The exercise generates considerable discussion about different perceptions of sustainability and solutions to sustainability challenges. 

Another example assignment is a homework and case study in the course which involves a case study on the use of GMOs in agriculture.  In this case, students are asked to read about recent policy discussions about the use of golden rice (genetically modified rice) in Bangladesh, as well as contemporary articles about the debate on GMOs.  They then write a series of short essays in response to questions about adoption of GMOs in developing countries.  They are all assigned roles and asked to write their essays from the perspective of that role.  The roles last year included that of the Prime Minister of Bangladesh, the Chief Sustainability Officer of Corteva Agriscience (the spinoff of agricultural chemical companies created when Dow and DuPont merged), a father in the U.K., and a suburban mother in Delaware Ohio.  During the laboratory session, students are asked to debate the answers to the questions.  One objective of this approach is to help students better appreciate the experience of people who are not like them. In the past, we have noticed that the student discussions of their answers generate considerable conversation and debate, with students seeming to take particularly strong stances when they are in roles that are far different from their own conditions. We have experimented with different roles over the years, including roles of small farmers in developing countries, large farmers in the US, and people of various income spectrums living in large cities in the US or around the world.  We will continue to adjust the roles over time.

	2 Demonstrate a developing sense of self as a learner through reflection, self-assessment, and creative work, building on prior experiences to respond to new and challenging contexts: Throughout the course, students are encouraged to reflect and assess their own beliefs in a creative and supportive atmosphere through writing, lab-based discussions, and role-play. Several of the course objectives address this, including

3.  Describe how a scientific approach is  important  for  examining  the  connections, tradeoffs, and synergies across environmental, economic, and social components that are involved in achieving sustainability goals
5.  Discuss their own ethics and values related to sustainability, the obstacles to changing their own behavior, and how those obstacles might apply to others
7.  Apply sustainability concepts to evaluate case studies that explore sustainability goals and outcomes of programs or  policies  at  individual,  organizational,  community, regional, and global scales
8.  Exhibit independent thinking to understand the environmental, economic, and social components and trade-offs of sustainability

The Six words assignment described in Box 2 is one example of an exercise intended to meet this ELO. In this assignment, students identify elements of sustainability that are critical to them and put it into six words.  At the end of the course, students are asked to critically evaluate their own, and two of the "six words" statements their peers have made and discuss those in the laboratory session. 

A second example is the True Price Activity in the over-consumption section of the course, where students are asked to evaluate and discuss the "true price" of a new technology, often using the example of the latest iPhone.  Students are asked to write their responses to a series of questions about whether the new iPhone is a need or a want, what the effects of this product are on themselves, other people, and the environment, what social and economic systems promote and/or perpetuate this item, and what alternatives exist and whether these would be better or worse? This assignment comes after students have been introduced to the traditional economic model of consumption, and it is meant to engage them in thinking about the system-wide effects of consumption of an object that is very familiar to them, especially outside of markets.  

The Sustainability Innovation assignment also described in Box 2 helps meet this ELO. In that assignment, must identify a sustainability innovation that has been proposed and discussed in the popular press, on the internet, or on campus, and then critically evaluate that innovation by assessing the social, economic, and/or environmental tradeoffs associated with the innovation and discussing the pros and cons of alternative solutions to the same problem.  Students discuss their proposed innovations in their laboratory group and critically evaluate their own proposed innovation as well as the innovations proposed by other students. To do this critical evaluation, students are asked to describe what problem this innovation addresses, how it contributes to sustainability, and the tradeoffs associated with it. As part of this process, they are asked to critically assess the definitions and perspectives on sustainability that they articulated at the beginning of the course. This process requires students to reflect on their own growth throughout the course and allows them to reflect on what they have learned.


	Briefly identify the ways in which this course represents an advanced study of the focal theme: This course requires students to synthesize material from several disciplines across the natural and social sciences so that they develop a holistic and integrative perspective on sustainability and sustainable development. More specifically, the course introduces perspectives from economics, business, and multiple social science disciplines (e.g., sociology, anthropology, psychology, geography, political science) that contribute to sustainable business practices as well as the research on, and practice of, sustainable community and international development. 
The course is taught from a systems perspective, encouraging students to examine how ecological systems, social systems, and the economy interact.  

We organized the course to introduce students to 12 foundational pillars of sustainability (see box 3 below). We then integrate those pillars into the remainder of the course as we focus on four critical environmental "problems" (over-consumption, water quantity and quality, climate change, and biodiversity loss). We examine those environmental problems through the lenses of community and international development, business, and environmental economics and policy (the specializations of the EEDS major).  Students apply sustainability concepts, and methods used in sustainability science (time-discounting, multi-attribute utility theory, life-cycle analysis, ecosystem services, market and non-market valuation, green accounting, supply-chain management etc.) as they work independently and together on practical approaches to problem-solve.

To build student understanding of sustainability and these specific topics, we use a combination of peer-reviewed publications, book chapters, popular articles, podcasts, films and guest lectures.  The peer-reviewed publications are derived from authors well known in their respective disciplines as well as for their work in the field of sustainability. We also introduce cutting edge concepts embedded in our own research, including 

• Social and community implications of green infrastructure. (Brooks)
• The relationship between consumption patterns, well-being, and community contexts (Brooks)
• Non-point source water pollution and agriculture. (Sohngen)
• What works to protect biodiversity? (Brooks)
• Community-based natural resource management and sustainable development in Bhutan (Brooks)
• Sustainability of community concessions in Guatemala. (Sohngen)

We expose students to problems faced by contemporary decision-makers, including leaders from businesses, NGOs, and government.  Past guest lecturers have included Bob Langert (Chief Sustainability Officer, McDonalds); Bill Stanley (State Director, The Nature Conservancy of Ohio); Jen Jenkins (Chief Sustainability Officer, Enviva); Shauna Mahajan (Lead Social Scientist, World Wildlife Fund); Raagini Appadurai (Program Lead, Question Consumption)

Students develop critical analysis skills by being exposed to specific types of data and skills that can enhance their ability as sustainability practitioners.  These include exercises to: 

- Calculate carbon emissions associated with different strategies for reducing the environmental impacts of driving and car-centered infrastructure
- Calculate willingness to pay and develop a multi-attribute analysis to determine a course of action for dealing with water shortages and dams in the Western US.
- Evaluate the sustainability strategies of major corporations by critically analyzing the results presented in an annual corporate sustainability report by a major corporation (in the past: Coca-Cola, DuPont, Greif).
- Critical analysis of GMOs from the perspective of a stakeholder using role-playing.
- Identify a sustainability innovation and discuss the social, environmental and economic tradeoffs associated with that innovation 

	Course subject & number: ENR / AEDE 2500: Introduction to Sustainability
	1: 
	3 Devise informed and meaningful responses to problems and arguments in sustainability based on the interpretation of appropriate evidence and explicit values: All of our course objectives (listed here again) address this ELO: 
1. Recall and critically assess various definitions of sustainability and sustainable development 
2.  Compare and contrast key concepts and ideas in sustainability, economics, business, ecology and conservation biology, and community and international development.
3.  Describe a how a  scientific  approach  is  important  for  examining  the  connections, tradeoffs, and synergies across environmental, economic, and social components that are involved in achieving sustainability goals
4.  Demonstrate an appreciation of  how  ecosystem  function  changes  in  response  to human and nonhuman influences, how humans use and impact ecosystem services, and the implications of these human-environment interactions for sustainability
5.  Discuss their own ethics and values related to sustainability, the obstacles to changing their own behavior, and how those obstacles might apply to others
6.  Demonstrate a basic understanding  of  how  organizations,  markets,  and  institutions can help and hinder achievement of a sustainable society
7.  Apply sustainability concepts to evaluate case studies that explore sustainability goals and outcomes of programs  or  policies  at  individual,  organizational,  community, regional, and global scales
8.  Exhibit independent thinking to understand the environmental, economic, and social components and trade-offs of sustainability

The course assignments are largely developed around an approach that encourages students to devise informed and meaningful responses to problems and arguments in the area of sustainability based on the interpretation of appropriate evidence. We combine quantitative exercises (Consumption/driving assignment, Klamath River Ecosystem Services Valuation and Multi-Attribute Utility Analysis) with critical analysis (True Price activity, Six words assignment, Corporate sustainability), and discussion in the lab sessions to expose students to the use of data, the interpretation of various forms of analysis and evidence to evaluate approaches to sustainability at the individual, corporate, or government/policy level.   

In their lives and careers, students will be exposed to sustainability questions that they can address individually, but that could also be addressed by business or by government policy that constrains individual and business actions. Our goal is that students are prepared to identify and express either verbally or in writing evidence-based arguments about the sustainability challenge they face, and the tradeoffs associated with actions that can be taken by individuals, companies, or governments through policy, to address the challenge.


	2 Describe, analyze and critique the roles and impacts of human activity and technology on human society and the natural world: The role of human behaviors and technology both are critical themes in the course.  One of the course learning objectives is for students to: Demonstrate an appreciation of how  ecosystem  function  changes  in  response  to human and nonhuman influences, how humans use and impact ecosystem services, and the implications of these human-environment interactions for sustainability.  One of the main points of emphasis in the module on consumption at the beginning of the course is question of whether sustainability is best addressed through reliance on technological innovation or moderating human behavior (e.g., reducing consumption).  In the module, we expose students to key economic concepts of consumption and technology, including Jevon's Paradox (why technology seems to lead to more consumption rather than less), and the role of investment in physical and human capital for traditional economic growth and the emerging importance of relying on investments in natural capital as well as things that currently are unmeasured by economic systems. 

Activities that address this in the course include the True Price Activity described in Box 5 and the Sustainability Innovation activity described in Box 2. In addition, students are asked to engage in an exercise titled What's Wrong with GDP?  In this exercise, students develop a 1-minute video that describes why GDP does not provide a full accounting of welfare for society. Students are encouraged to be creative in their videos and they are allowed to work together in teams of up to 4 if they wish.    We then discuss the plusses and minuses of GDP and what it measures, mismeasures, or doesn't measure, in one of the lab sessions.  We use what they learned in developing the videos to structure a conversation around the traditional definition of sustainable development by the Brundtland Commission, focusing on whether and how society may be able to appropriately measure sustainable development defined this way.  We encourage students to think outside the box and suggest alternative definitions, with the constraint that they have to be able to measure the outcomes. 

Another example assignment that addresses this ELO is the Consumption/driving assignment.  In this assignment, students are asked to make a series of calculations related to their individual driving and its GHG implications, as well as the time involved, and the potential congestion.  Students also are asked to scale up the calculations for the entire state of Ohio, and to calculate fuel use and CO2 emissions.  In a lab session, we then discuss the aggregated impacts of our decisions and the importance of thinking about the social and economic systems (how cities are built, road investments, car and subdivision design, etc.) that structure those decisions.  From a more positive perspective, it can also help us think about how changes in individual consumption and decision making can, if aggregated across the population, have a large effect. 
Everyday billions of people make small decisions each of which, on their own, have only negligible environmental impacts. But, taken together, these decisions all add up.
Not only does the exercise provide an opportunity to think about individual decisions and their effects in society, but it also provides students with experience with basic calculations that could contribute to a policy analysis.  

	1 Describe elements of the fundamental dependence of humans on Earth and environmental systems and on the resilience of these systems: The course is structured to provide an introduction to key sustainability themes in economic system, ecological, and broader social systems.  The introductory section includes discussion of various definitions of sustainability and resilience in the literature and their implications, the first and second laws of thermodynamics (including examples as to why they are important to "think" sustainably), the role of system thinking, and the concept of time. To reinforce these key issues, we introduce what we consider to be foundational pillars that can help students identify sustainable systems, products, or policies. We return to these 12 pillars, described in Box 3, throughout the course and reinforce the students understanding of them through examples and exercises. 

To help students understand important concepts of sustainability and resilience, we utilize weekly quizzes (multiple choice on Carmen) and two midterms and a final exam (also multiple choice on Carmen).  

We then address four important systems, or sustainability problems in society, and use a combination of reading, lecture, video material, exercises and homework, and discussions, to help students identify the limits of current solutions to these problems and ways that society can implement sustainable and resilient alternatives either through individual actions, business action, policy, or some combination of each. The topics/systems we consider in the course are over-consumption, water quantity and quality, climate change, and biodiversity.  In each of these sections, we discussion natural systems, ecosystem services, well-being, tradeoffs, evolution of social-ecological systems, resilience, etc. 

In the water quantity and quality section, the Klamath River case study is an example of an assignment that helps students better understand the connection of humans to ecological/earth systems.  The case revolves around the historical reclamation and dam program that opened land for agricultural production, while affecting historical claims to river flows by Native Americans, as well as ecological claims by now endangered species. These tradeoffs between agriculture, power generation, and river flows have become more critical in the 21st century through a series of droughts (or the mega-drought) the western US has experienced.  Through the readings, videos, exercises and discussions, students build skills and knowledge about the importance of water and ecosystems for species and humans and how our built infrastructure has a substantial impact on ecosystems. We introduce approaches to help solve this critical problem through multi-attribute utility theory and application of science- and evidence- based decision-making.

A second example of a course assignment is the Milking the Rhino example, where we ask students to watch the documentary Milking the Rhino, which addresses the implications of efforts to create protected nature preserves in regions of Africa that historically have been used by the Maasai or Ovahimba for pastoralism.  The movie introduces the concept of community-based conservation and illustrates tradeoffs with other activities such as tourism all in the context of a severe drought and impending environmental impacts of climate change.  After watching the movie on their own, students in the laboratory sessions discuss the movie with a series of prompts intended to encourage them to identify and describe important sustainability issues and topics at play. 




