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.

EARTHSC/EEOB/HIST 291
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)

EARTHSC/EEEOB/Hist 1911 *2911: The Climate Crisis

*This course has been number 1911 for six years. Given the accelerating body of research on the topic of anthropogenic climate change, this
course has become too difficult for a “foundation” at the 1000-level. We are submitting paperwork to change the course number to the 2000
level, as well as the title.

In this course, students recognize and demonstrate the interdisciplinary nature of climate change by learning how scientists make
measurements and build models to explore the role of humans in recent climate change and in implementing sustainable solutions, drawing
upon cutting-edge research findings from peer-reviewed literature, including the most recent Intergovernmental Panel on Climate Change
(IPCC) and National Climate Assessment reports.

Through readings, in-class activities during Recitations, and group projects, students explore the physical basis for climate change, impacts
on biological organisms, and the ways in which humans can both adapt to and mitigate climate impacts. Because climate change is a
fundamentally interdisciplinary topic that requires synthesis of knowledge from many fields, these activities constitute a higher level of analysis
than a course whose goals are to introduce foundational aspects of physical science, biological science, or humanities to students. Students
work with cutting-edge climate science data and advanced concepts of impacts and mitigation during in-class activities, while developing their
group project, and in researching and answering essay questions on the unit exams.

Exercises and discussions draw upon cutting-edge research findings from peer-reviewed literature, including the most recent
Intergovernmental Panel on Climate Change (IPCC) and National Climate Assessment reports. Students are required to critically evaluate
and synthesize findings from books, articles, and the scientific literature to support their arguments.
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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)

There are many ways that this course provides opportunities for the students to engage in
critical and logical thinking. The focus of this course is on climate change, and students think
critically about the evidence for how human activities are altering the climate and what can
potentially be done to either adapt to or mitigate the effects of climate change. Students also
learn the nature of scientific evidence for anthropogenic climate change, the history of past
climates, and how Earth’s climate is interconnected to the evolution of life on Earth and a
sustainable future.

Students also evaluate the energy transition. For example, during one in-class activity
students predict how society may respond to changes in future climates by a combination of
solutions that include carbon sequestration and green hydrogen production. They also
consider the human dimension of decision making about mitigation strategies and reduction
of carbon-based economies.

Students are challenged to think critically about climate data in various forms. They evaluate
and intercompare time series of paleoclimate proxy data with measurements to provide
guantitative evidence distinguishing human altered climate change from natural.

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)

Students examine temperature and carbon dioxide records over a range of time
scales and understand the context of human history and deep time by exploring
preserved ice core records spanning the past million years with the historical record
of atmospheric temperature measurements over the past century. Students calculate
the amount of carbon dioxide that could be emitted over the past century by both
natural volcanic activity and by anthropogenic activity. As these rates differ by an
order of magnitude, students engage in scholarly exploration of the impacts of human
activity. Students make use of the Keeling curve of atmospheric carbon dioxide levels
from the Mauna Loa Observatory in Hawaii to compare emissions rates (natural and
anthropogenic) with the buildup of carbon dioxide in the atmosphere.
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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)

Students draw on past knowledge and unique perspectives from foundation course
work in their majors. Sustainability is an interdisciplinary topic, which includes both
scientific and human dimensions, and therefore bringing together students from
different disciplines such as Earth Sciences, Evolutionary Biology, and History offer a
unique experience for students in the course to interact.

Students find current news articles and identify concepts covered in class, and
provide a synthesis of how climate approaches, data and/or methods are relevant.
These short essays include properly cited references to scholarly literature. Daily
news articles are readily accessible through the New York Times climate portal, and
serves as a reputable source of news and information
https://www.nytimes.com/section/climate

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)

We use Top Hat to ask opinion-based questions throughout the semester, and in
some cases, we track responses to similar questions towards the beginning and end
of the course. For example, we ask how effective a tax on carbon is likely to be, and
what social aspects of communities may portend the successes and failures of
implementing climate-based policies. We also ask questions that have students use
prior knowledge of Earth history (pre-human) and past human societies that have

gone through energy transitions to reflect on how future human societies may
reorganize.
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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)

This course addresses the mechanism, impacts, and mitigation of climate change,
one of the most pressing challenges in sustainability. Specifically, the course covers
the earth system processes which govern the climate as well as how human activities
(e.q., fossil fuel consumption, land use change, and sustainability) from prehistoric
times to the foreseeable future have and will influence the earth’s climate system. The
course also covers the basic impact of climate change on biodiversity, ecosystem
services, human health, global economies, and food provisioning. For example,
lectures cover the predicted effect of climate change on agriculture and fisheries
yields and the potential effects of those changes on economies and human health.
This course also covers natural feedbacks which mitigate the influence of fossil
carbon emissions on warming (i.e., confer resilience) and which amplify warming
through positive feedbacks (e.g., melting permafrost). These lessons are supported
by recitations which challenge students to generate simulations exploring how energy
transitions (e.g., wind to coal to renewable energy) could influence the climate as well
as human well-being.
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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)

As mentioned above, this course directly addresses how human activity and technological
development influences humans, the natural world, and the climate drawing examples from
previous icebox and hothouse epochs, prehistoric to ancient humans, as well as how future choices
about the implementation of sustainable practices (e.g., renewable energy or nature climate
solutions) will influence the climate and human well-being. Approaches for achieving sustainable
growth and development are addressed through a discussion of how natural climate solutions (e.g.,
sustainable agriculture as well as reforestation and aforestation) and increased use of renewable
resources. Recitations support the presentation of this material in lecture. For example, one
recitation has students calculate their ecological footprint (similar to the carbon footprint) and
challenges them to explore ways to reduce their ecological footprint. Another exercise has students
explore the energy efficiency and carbon footprint of our food production systems by having them
calculate how many calories of food they could grow on the oval if they grew corn or cows. This
recitation illustrates how livestock production is relatively more energy and resource intensive than
agriculture and is coupled with material that describes the carbon footprint of crops and livestock.

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 students in this course must do a final project, as a group presentation or individual paper, which explores a “particular dimension of the wider problem of climate change past,
present, and future, appropriately informed by the geophysics, biology, and/or history of climate change” (from Syllabus). For their projects students must develop a research question
related to climate change (e.g., how it can be mitigated through sustainability, causes, or impacts) and then synthesize evidence that supports their thesis statement. All group
presentations are presented to both the instructors and the students. As part of the development of these group projects (brief responses to newspaper clippings, scoping sessions with
GTA's, and project proposals), students had to develop questions and a thesis statement and then use scientific articles, books, and newspaper articles to support their thesis statement.
Students learn to articulate their values about sustainability through discussion and writing about (1) tradeoffs associated with mitigating versus adapting to climate change and (2)
realistic consideration of the balance between our global will/ability to mitigate climate change and scientific estimates of the rate of change and its impacts on humans and the natural
world. The course capstone is a group research project, all of which have involved engagement to various degrees with issues of sustainability. Some examples include:

“California Wildfires and their Effects on Society’'s Respiratory Health”

“Can New York City Survive Climate Change”

“Carbon in the Food Industry”

“Cattle Feeding Techniques and Methane Emissions”

“Climate Change and Avalanches”

“Climate Change and the Effects on Agriculture: Specific Focus on the United States & Tanzania”

“Climate Change and Waterborne Diseases in Africa”

“Climate Change and West Nile Virus”

“Climate Change Impacts Mosquito-Borne Disease Transmission”

“Climate Change Induced Oyster Population Decline and Related Ecological Implications in the Chesapeake Bay”

“Climate Change, Bees, and the Decline of Coffee”

“Climate Change, Pollinators, and Coffee Suitable Land”

“Climate Change’s Impacts on Belize’s Economy”

“Climate Effects on Boston and Miami”

“CO2 Levels’ Impact on the Health of Food”

Several recitations also address this ELO including: What is required to drive the next energy transition? This recitation has students run simulations which explore the influence of slow
and fast energy transitions on human society and the climate.

What is your ecological footprint? This recitation has students estimate their ecological footprint and has them explore how they can most effectively reduce their ecological footprint via
changes in diet, driving, and other aspects of energy use.
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