Interdisciplinary Team-Taught Course Inventory

Overview

The GE allows students to take a single, 4+ credit course to satisfy a particular GE Theme requirement if
that course includes key practices that are recognized as integrative and high impact. Courses seeking one
of these designations need to provide a completed Integrative Practices Inventory at the time of course
submission. This will be evaluated with the rest of the course materials (syllabus, Theme Course
submission document, etc). Approved Integrative Practices courses will need to participate in assessment
both for their Theme category and for their integrative practice.

Please enter text in the boxes below to describe how your class will meet the expectations of
Interdisciplinary Team-Taught courses. It may be helpful to consult the Description & Expectations
document for this pedagogical practice or to consult your Director of Undergraduate Studies or
appropriate support staff person as you complete this Inventory and submit your course.

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.

Accessibility
If you have a disability and have trouble accessing this document or need to receive it in another format,
please reach out to Meg Daly at daly.66(@osu.edu or call 614-247-8412.

Pedagogical Practices for Interdisciplinary Team-Taught Courses

Course subject & number CivilEng/EarthSc 2540

Performance expectations set at appropriately high levels (e.g. Students investigate large, complex
problems from multiple disciplinary perspectives). Please link this expectation to the course goals, topics
and activities and indicate specific activities/assignments through which it will be met. (50-500 words)

Disasters caused by extreme events and the impact of anthropogenic changes to our environment are challenging communities worldwide. The proposed course addresses the
interaction of humans and the environment through the study of recent disasters caused by extreme events; it focuses on various aspects of sustainability, including
vulnerability, preparedness, robustness, flexibility, and resilience. The study of extreme events is not only very complex but multidisciplinary in nature, involving fields such as
public health, economics, engineering, urban planning, public policy, law, politics, climate studies, seismology, and hazard mitigation.

Students will investigate the immediate effects and long-term impacts on people, infrastructure, and nature, resulting from extreme events, such as hurricanes, heat waves,
flooding, earthquakes, landslides, volcanic eruptions, and tsunamis. The course is structured in a seminar type format, where students will first perform individual scholarly
research about a specific case history (e.g., Hurricane Maria in Puerto Rico), then work with other students on a thematically organized presentation, and lastly participate in
class discussions.

Through the study of case histories, students will gain in-depth multidisciplinary knowledge about extreme events, their relationship with our environment, and the different
approaches that societies have implemented to mitigate disasters and their consequences. During class discussions, students will discuss specific case histories in terms of
preparedness, vulnerability, effects, robustness, flexibility, and resilience, which are important from a sustainability perspective. Students will also examine the impact of
legislation, wealth/poverty, political decisions, local characteristics, and the major impacts that various engineering design methods/concepts had on damage.

The case histories will include extreme weather events that had devastating environmental effects and long lasting economic as well as social consequences, e.g., hurricanes
Katrina (2005), Irma (2017) and Harvey (2017), the 2011 Tohoku earthquake and tsunami in Japan, the 2010 and 2021 Haiti earthquakes, etc. The case histories will also
include man-made disasters, such as dam and levee failures, and the melt-down of the Dai-Ichi nuclear plant in Japan in 2011. Students will also examine the effects of extreme
events in developing countries, where limited resources often result in medical threats from infectious diseases due to lack of clean water and emergency medical services (e.g.,
2010+2021 Haiti and 2015 Nepal earthquakes); similarly, how historical decisions in planning, engineering and/or urban development, as well as legislation play important roles
that often magnify the destructive effects of extreme events (e.g., the levee construction/design methods and urban planning used in New Orleans, the urban planning in the
center of Kobe in Japan, the Jones Act that restricts the boats and crews that could deliver emergency supplies to Puerto Rico). The sample assignment on Hurricane Maria in
page 21 of the proposed syllabus exemplifies the scope and multidisciplinary nature of the course assignments.
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Significant investment of time and effort by students over an extended period of time (e.g.,
engage the issue iteratively, analyzing with various lenses and seeking to construct an
integrative synthesis). Please link this expectation to the course goals, topics and activities and
indicate specific activities/assignments through which it will be met. (50-500 words)

Using case histories of hurricanes, wild fires, dam/levee failures, floods, earthquakes, and tsunamis, as context, students will
research using academic and scholarly publications the nature and effects of specific extreme events, and present in-depth
studies of the disasters’ emergency response and recovery. For each disaster, students will examine the impact of
legislation, wealth/poverty, political decisions, climate and geography, and their interconnection, as well as their larger
societal implications. Students will also study and discuss the impacts that public policies and engineering design
methods/concepts have on disaster damages, as well as their effects on recovery.

The course is structured as a seminar, in which students are first introduced to a topic through one or more case histories of
disasters caused by an extreme event, where the instructor was a member of the reconnaissance mission (e.g., NSF
sponsored mission to Puerto Rico after hurricane Maria, ASCE missions to Nepal and Japan after major earthquakes) and
provides students first-hand account of the conditions immediately after the event. Students are then assigned to groups
where they work individually on an assigned specific topic belonging to a theme (see example on page 21 of the syllabus).
Students prepare a research report on their specific topic and work with their group on a thematic class presentation.
In-class discussions follow the student presentations. During the semester, students' research will be multidisciplinary and
involve fields such as: public health, economics, engineering, urban planning, public policy, law, politics, climate studies,
seismology, hazard mitigation, etc. At the end of the semester, the course culminates with instructor led discussions, where
students integrate/synthesize the knowledge they gained during the semester as they evaluate the preparedness of the
USA to extreme events, propose solutions, discuss the applicability of foreign approaches, etc.

Interactions with faculty and peers about substantive matters including regular, meaningful
faculty mentoring and peer support about conducting interdisciplinary inquiry. Please link this
expectation to the course goals, topics and activities and indicate specific activities/assignments
through which it will be met. (50-500 words)

The course centers on a number of specific case studies of natural hazards, each of which include inquiry
into the fundamental scientific principles involved for each hazard, and feedbacks between societal,
political, and engineering challenges. Using case histories of hurricanes, wild fires, dam/levee failures,
floods, earthquakes, and tsunamis, as context, students will research using academic and scholarly
publications the nature and effects of specific extreme events, and present in-depth studies of the
disasters’ emergency response and recovery. For each disaster, students will examine the impact of
legislation, wealth/poverty, political decisions, laws, climate and geography, and the interconnection of
these impacts as well as their larger societal implications. They will study the impacts that certain policies
and engineering design methods/concepts had on damage, as well as their effects on recovery.
Assignments include: individual reports, group presentations (requiring peer feedback) and in-class
discussions (faculty and peer feedback).

The course is interdisciplinary and will be co-taught by dedicated faculty from the College of Engineering
and the College of Arts and Sciences that will present material, mentor students, and direct in-class
discussions. Guest speakers from industry, federal agencies, emergency response organizations, and
other universities will make presentations, interact with students, and provide support on specific topics.
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Students will get frequent, timely, and constructive feedback on their work, scaffolding
multiple disciplinary perspectives and integrative synthesis to build over time. Please link this
expectation to the course goals, topics and activities and indicate specific activities/assignments
through which it will be met. (50-500 words)

Students will research and prepare six individual research papers (see format below) on specific topics related to extreme
events (as exemplified in the syllabus). Research topics will be thematically organized into groups of students that will make
in-class presentations (see format below), leading to discussions. Students will receive timely feedback on their research
papers in Carmen, orally in during office hours, from peers during the preparation of group presentations, after presentation
from instructors, and end of semester discussions.

FORMAT:

- Student papers: research papers will be multidisciplinary and involve fields such as: public health, economics, engineering,
urban planning, public policy, law, politics, climate studies, seismology, hazard mitigation, etc.

- Group assignments: students will prepare thematic class presentations that will be followed by in-class discussions. T

- Synthesis: the course culminates, during the last two weeks of the semester, in instructor led discussions, where students
use what they have previously learned to evaluate and discuss the overall preparedness of our country to extreme events;
during these last meetings, students are encouraged to use their research to critique constructively the structure of our
emergency response system (FEMA, USACE, etc.), the effectiveness of programs such as the National Flood Insurance
Programs), mitigation needs, and challenge damage expectations from historical global warming models. During these final
meetings, students are highly encouraged to suggests solutions at the federal and local levels, propose mitigation measures,
discuss their benefits, costs and/or need for taxation, and challenge each other opinions.

Periodic, structured opportunities to reflect and integrate learning (e. g. students should work
to integrate their insights and construct a more comprehensive perspective on the issue). Please
link this expectation to the course goals, topics and activities and indicate specific
activities/assignments through which it will be met. (50-500 words)

Through in-class discussions students will gain in-depth multidisciplinary knowledge about extreme events, our relationship with the
environment, and different approaches that societies have implemented to mitigate disasters. Students will be encouraged to reflect
on what was reported in the news and use critical thinking when examining the reported data. During discussions, students will share
points of view, and suggest solutions and mitigation measures individually as well as in groups. For example, during the course
students will discover and discuss specific measures by which building codes have been modified after each major effort to reduce
loss of life in certain communities, how laws were passed in certain seismically vulnerable countries that mandate earthquake
insurance prior to obtaining a home mortgage, how man-made decisions taken immediately after the 2011 Tohoku earthquake
resulted in saving the Dai-Ni Nuclear Plant instead of the melt-down experienced by the Dai-Ichi Nuclear Plant a few miles away.

Because journalists are generally not specialized in covering extreme events, and have access to very limited information after an
event, their news articles often contain substantial inaccuracies. Through their research students will learn that collecting and
analyzing data after a natural disaster is resource intensive and time consuming (as shown by the example, below); hence,
governmental agencies reports, scholarly articles and comprehensive academic studies, often appear months or years after a major
extreme event. During the course, students will be encouraged to review authoritative/scholarly sources and compare them with early
news reports and announcements by government officials.

EXAMPLE: the death toll in Puerto Rico from hurricane Maria in 2017 was originally reported by the government at 13, two weeks
later the official number was revised to 16, and revised again two months later to 64. Independent investigations reported the likely
number of deaths between 499 (CNN) and 1,052 (NY Times); meanwhile, universities developed statistical models which predicted
between 793 and 8,498 deaths. Ten months after hurricane Maria a comprehensive study by researchers from George Washington
University indicated 2,975 as the most-likely number of deaths.
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Opportunities to discover relevance of learning through real-world applications and the
integration of course content to contemporary global issues and contexts. Please link this
expectation to the course goals, topics and activities and indicate specific activities/assignments
through which it will be met. (50-500 words)

Through the news, students are regularly exposed to disasters caused by extreme events such as tsunamis, hurricanes, volcanoes, wild fires, etc.
Unfortunately, news reporters have limited data, concentrate on aspects that are visually or emotionally appealing and rarely cover disasters more
than a few weeks after an event. Long term impacts, as well as, topics related to disasters' preparedness and recovery, which are important from a
sustainability perspective, are rarely considered newsworthy and thus not covered adequately by journalists. Additionally, because journalists are
generally not specialized in covering extreme events, their news articles often contain substantial inaccuracies.

Through their individual research, group work and in-class discussions, students will reevaluate preconceived ideas as they gain in-depth
multidisciplinary knowledge about natural disasters and our environment, the consequences on man-made decisions, and the various actions that
different societies have implemented to mitigate extreme events. For example, during the proposed course students will discover country specific
measures by which building codes have been incrementally modified to reduce loss of life, how laws have been enacted in some seismically
vulnerable countries that mandate earthquake insurance prior to obtaining a home mortgage, how man-made decisions taken immediately after the
2011 Tohoku earthquake resulted in saving the Dai-Ni Nuclear Plant instead of the melt-down experienced by the Dai-Ichi Nuclear Plant a few miles
away.

Students will research and prepare six individual research papers on a specific topic related to extreme events (as exemplified in the syllabus). Their
research will be multidisciplinary and involve fields such as: public health, economics, engineering, urban planning, public policy, law, politics, climate
studies, seismology, hazard mitigation, etc. In groups, students will also prepare thematic class presentations that will be followed by in-class
discussions. The course is structured as a graduate seminar which culminates, during the last two weeks of the semester, in instructor led
discussions, where students use what they have previously learned to evaluate and discuss the overall preparedness of our country to extreme
events; during these last meetings, students are encouraged to use their research to critique constructively the structure of our emergency response
system (FEMA, USACE, etc.), the effectiveness of programs such as the National Flood Insurance Programs), mitigation needs, and challenge
damage expectations from historical global warming models. During these final meetings, students are highly encouraged to suggests solutions at
the federal and local levels, propose mitigation measures, discuss their benefits, costs and/or need for taxation, and challenge each other opinions.

Public Demonstration of competence, such as a significant public communication of their
integrative analysis of the issue. Please link this expectation to the course goals, topics and activities and
indicate specific activities/assignments through which it will be met. (50-500 words)

Public demonstration of competence will be achieved by students through submission of in-depth reports (six in total),
group presentations and in-class discussions. The course is structured in a seminar type format, where students will first
perform individual scholarly research about a specific case history, submit an in-depth report, work with other students on
a thematically organized presentation, present their findings to the class, and lastly participate in class discussions.

The course main goals are:

1: Students will recognize and explain the multifaceted impacts that disasters resulting from extreme events have on
people, communities, infrastructure, society, and nature.

2: Students will apply multidisciplinary approaches from science and engineering to preparedness and hazard mitigation
associated with of extreme events, including community preparedness, vulnerability, infrastructure robustness and
resilience.

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

Students will achieved the stated goals through the study of case histories, more specifically, students will research and
gain in-depth multidisciplinary knowledge about extreme events, their relation with our environment, and the different
approaches that societies have implemented to mitigate disasters and their consequences.
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Experiences with diversity wherein students demonstrate intercultural competence and
empathy with people and worldview frameworks that may differ from their own. Please link this
expectation to the course goals, topics and activities and indicate specific activities/assignments
through which it will be met. (50-500 words)

To provide a worldview perspective of how extreme events affect different communities around the planet, students will examine case histories of extreme events that had
devastating effects not only in the USA (e.qg., 2005 Hurricane Katrina in New Orleans and 2017 Hurricane Maria in Puerto Rico), but also in foreign countries (e.g., 2010 & 2021
Haiti Earthquakes, 2011 Tohoku Earthquake/Tsunami, and the 2015 Nepal Earthquake). To exemplify the multidisciplinary nature of student reports, below is a list of topics for the
assignment on Puerto Rico’s Recovery from the 2017 Hurricane Maria:

1: Infrastructure topics

- Power generation and electric distribution (electric grid, hydroelectric dams, renewable sources, etc.)

- Water treatment and distribution of drinkable water.

- Transportation (airports, bridges, freeways, traffic lights, etc.)

- Short vs. long-term building repairs (e.g., blue roofs), differences between residential and commercial building repairs, etc.
- Emergency and long-term repairs of hospitals and other public buildings; impact on services

2: Effects of federal legislation and political setting

- Impact of the “1920 Jones Act” legislation

- Political representation in Washington (impact of US territory vs. state)

- FEMA's funding, warehouses and asset allocation

- Distribution of federal funds between Texas, Florida and Puerto Rico after the 2017 hurricanes (Harvey, Irma and Maria)

3: Economic topics

- Destruction of sources of income (e.qg., tourism before vs. after Maria)

- Effect on manufacturing (e.g., pharmaceutical industry) both in Puerto Rico and on the mainland

- Impact of laws such as the “1920 Jones Act” on recovery in Puerto Rico

- Impact of public debt, fiscal policies and corresponding austerity measures of Puerto Rico’s government during the decade prior to Maria

4: Public health/wellbeing

- Impact of damaged schools, hospitals, pharmacies on Puerto Ricans

- Estimated vs total death toll, and suicide rate

- Environmental impacts from mold and fungi on Puerto Ricans living in damaged buildings
- Impact on the island of residents’ migration to the continental USA

Explicit and intentional efforts to promote inclusivity and a sense of belonging and safety for
students, e.g. universal design principles, culturally responsive pedagogy, structured
development of cultural self-awareness. Please link this expectation to the course goals, topics and
activities and indicate specific activities/assignments through which it will be met. (50-500 words)

Extreme events such as hurricanes, heat waves, flooding, earthquakes, landslides, volcanic eruptions,
and tsunamis, affect disproportionately poor and underserved communities in the USA and around the
world. In assignments and during class discussions, students will examine the impact of wealth/poverty,
government systems, political decisions, local geologic/environmental characteristics, and the major
impacts that various engineering design methods/concepts have on impacts from extreme events.

The case histories will not only include extreme weather events that had devastating environmental
effects and long lasting economic as well as social consequences in the USA (e.g., 2005 Hurricane
Katrina in New Orleans and 2017 Hurricane Maria in Puerto Rico), but importantly, students will also
study the effects of extreme events in developing countries, where limited resources often result in
medical threats from infectious diseases due to lack of clean water and emergency medical services
(e.g., 2010 & 2021 Haiti Earthquakes and the 2015 Nepal Earthquake).

Using case histories, students will examine how historical decisions in planning, engineering and/or
urban development, as well as legislation, aid, culture and poverty/wealth, play important roles that often
magnify the recovery from extreme events and/or their destructive effects (e.g., the levee
construction/design methods and urban planning used in New Orleans, the urban planning in the center
of Kobe in Japan, the Jones Act that restricts the boats and crews that could deliver emergency supplies
to Puerto Rico).
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Clear plans to promote this course to a diverse student body and increase enrollment of
typically underserved populations of students. Please link this expectation to the course goals, topics
and activities and indicate specific activities/assignments through which it will be met. (50-500 words)

Historically, extreme events affect disproportionately poor and underserved communities for a multitude
of socioeconomic reasons including: (a) having limited property and flood insurance coverage, (b) living
in more vulnerable, older and poorly maintained residential structures, (c) neighborhoods located in
less affluent flood-prone urban areas, (d) losses/damages that are undercounted by emergency
agencies such as FEMA, and thus have lesser access to federal emergency/recovery funding, etc.

In the lead instructor’s experience, Latinx students are very aware of the devastating effects that
Hurricane Maria had in Puerto Rico; similarly, African-American students know well the terrible pain
inflicted in New Orleans by Hurricane Katrina, as well as, in Haiti by the 2010 and 2021 earthquakes...
The lead instructor has taught similar courses at both OSU and UCLA and has found the topic of the
proposed course to be of significant interest to African-American, Desi and Latinx students, resulting in
high enroliments compared to other engineering courses.

Because extreme events have devastating immediate effects and long-term socioeconomic
consequences on their communities, the interest of students from underserved populations, align
especially well with the goals of the course, and these students tend to be some of the most motivated
and outspoken students in the course; hence, wanting to learn about preparedness, vulnerability, and
mitigation techniques, as well as, sharing anecdotal information. Although, the course subject is of
special interest to students from underserved populations, if approved, the instructors will notify its
availability to relevant OSU student chapters such as SHPE (Society of Hispanic Professional
Engineers) in order to increase enroliment.




	Overview
	Accessibility
	Pedagogical Practices for Education Abroad & Away

	Course subject  number: CivilEng/EarthSc 2540
	Performance expectations set at appropriately high levels: Disasters caused by extreme events and the impact of anthropogenic changes to our environment are challenging communities worldwide. The proposed course addresses the interaction of humans and the environment through the study of recent disasters caused by extreme events; it focuses on various aspects of sustainability, including vulnerability, preparedness, robustness, flexibility, and resilience. The study of extreme events is not only very complex but multidisciplinary in nature, involving fields such as public health, economics, engineering, urban planning, public policy, law, politics, climate studies, seismology, and hazard mitigation.

Students will investigate the immediate effects and long-term impacts on people, infrastructure, and nature, resulting from extreme events, such as hurricanes, heat waves, flooding, earthquakes, landslides, volcanic eruptions, and tsunamis. The course is structured in a seminar type format, where students will first perform individual scholarly research about a specific case history (e.g., Hurricane Maria in Puerto Rico), then work with other students on a thematically organized presentation, and lastly participate in class discussions. 

Through the study of case histories, students will gain in-depth multidisciplinary knowledge about extreme events, their relationship with our environment, and the different approaches that societies have implemented to mitigate disasters and their consequences. During class discussions, students will discuss specific case histories in terms of preparedness, vulnerability, effects, robustness, flexibility, and resilience, which are important from a sustainability perspective.  Students will also examine the impact of  legislation, wealth/poverty, political decisions, local characteristics, and the major impacts that various engineering design methods/concepts had on damage.  

The case histories will include extreme weather events that had devastating environmental effects and long lasting economic as well as social consequences, e.g., hurricanes Katrina (2005), Irma (2017) and Harvey (2017), the 2011 Tohoku earthquake and tsunami in Japan, the 2010 and 2021 Haiti earthquakes, etc. The case histories will also include man-made disasters, such as dam and levee failures, and the melt-down of the Dai-Ichi nuclear plant in Japan in 2011. Students will also examine the effects of extreme events in developing countries, where limited resources often result in medical threats from infectious diseases due to lack of clean water and emergency medical services (e.g., 2010+2021 Haiti and 2015 Nepal earthquakes); similarly, how historical decisions in planning, engineering and/or urban development, as well as legislation play important roles that often magnify the destructive effects of extreme events (e.g., the levee construction/design methods and urban planning used in New Orleans, the urban planning in the center of Kobe in Japan, the Jones Act that restricts the boats and crews that could deliver emergency supplies to Puerto Rico). The sample assignment on Hurricane Maria in page 21 of the proposed syllabus exemplifies the scope and multidisciplinary nature of the course assignments. 
	Significant investment of time and effort by students over an extended period of time: Using case histories of hurricanes, wild fires, dam/levee failures, floods, earthquakes, and tsunamis, as context, students will research using academic and scholarly publications the nature and effects of specific extreme events, and present in-depth studies of the disasters’ emergency response and recovery. For each disaster, students will examine the impact of legislation, wealth/poverty, political decisions, climate and geography, and their interconnection, as well as their larger societal implications. Students will also study and discuss the impacts that public policies and engineering design methods/concepts have on disaster damages, as well as their effects on recovery. 

The course is structured as a seminar, in which students are first introduced to a topic through one or more case histories of disasters caused by an extreme event, where the instructor was a member of the reconnaissance mission (e.g., NSF sponsored mission to Puerto Rico after hurricane Maria, ASCE missions to Nepal and Japan after major earthquakes) and provides students first-hand account of the conditions immediately after the event. Students are then assigned to groups where they work individually on an assigned specific topic belonging to a theme (see example on page 21 of the syllabus). Students prepare a research report on their specific topic and work with their group on a thematic class presentation. In-class discussions follow the student presentations. During the semester, students' research will be multidisciplinary and involve fields such as: public health, economics, engineering, urban planning, public policy, law, politics, climate studies, seismology, hazard mitigation, etc. At the end of the semester, the course culminates with instructor led discussions, where students integrate/synthesize  the knowledge they gained during the semester as they evaluate the preparedness of the USA to extreme events, propose solutions, discuss the applicability of foreign approaches, etc. 
	Interactions with faculty and peers about substantive matters including regular, meaningful faculty mentoring and peer support about conducting interdisciplinary inquiry: The course centers on a number of specific case studies of natural hazards, each of which include inquiry into the fundamental scientific principles involved for each hazard, and feedbacks between societal, political, and engineering challenges. Using case histories of hurricanes, wild fires, dam/levee failures, floods, earthquakes, and tsunamis, as context, students will research using academic and scholarly publications the nature and effects of specific extreme events, and present in-depth studies of the disasters’ emergency response and recovery. For each disaster, students will examine the impact of legislation, wealth/poverty, political decisions, laws, climate and geography, and the interconnection of these impacts as well as their larger societal implications. They will study the impacts that certain policies and engineering design methods/concepts had on damage, as well as their effects on recovery. Assignments include: individual reports, group presentations (requiring peer feedback) and in-class discussions (faculty and peer feedback).

The course is interdisciplinary and will be co-taught by dedicated faculty from the College of Engineering and the College of Arts and Sciences that will present material, mentor students, and direct in-class discussions. Guest speakers from industry, federal agencies, emergency response organizations, and other universities will make presentations, interact with students, and provide support on specific topics. 
	Students will get frequent, timely, and constructive feedback on their work, scaffolding multiple disciplinary perspectives and integrative synthesis to build over time: Students will research and prepare six individual research papers (see format below) on specific topics related to extreme events (as exemplified in the syllabus). Research topics will be thematically organized into groups of students that will make in-class presentations (see format below), leading to discussions. Students will receive timely feedback on their research papers in Carmen, orally in during office hours, from peers during the preparation of group presentations, after presentation from instructors, and end of semester discussions. 

FORMAT:
- Student papers: research papers will be multidisciplinary and involve fields such as: public health, economics, engineering, urban planning, public policy, law, politics, climate studies, seismology, hazard mitigation, etc. 
- Group assignments: students will  prepare thematic class presentations that will be followed by in-class discussions. T
- Synthesis: the course culminates, during the last two weeks of the semester, in instructor led discussions, where students use what they have previously learned to evaluate and discuss the overall preparedness of our country to extreme events; during these last meetings, students are encouraged to use their research to critique constructively the structure of our emergency response system (FEMA, USACE, etc.), the effectiveness of programs such as the National Flood Insurance Programs), mitigation needs, and challenge damage expectations from historical global warming models. During these final meetings, students are highly encouraged to suggests solutions at the federal and local levels, propose mitigation measures, discuss their benefits, costs and/or need for taxation, and challenge each other opinions.

	Periodic, structured opportunities to reflect and integrate learning: Through in-class discussions students will gain in-depth multidisciplinary knowledge about extreme events, our relationship with the environment, and different approaches that societies have implemented to mitigate disasters. Students will be encouraged to reflect on what was reported in the news and use critical thinking when examining the reported data. During discussions, students will share points of view, and suggest solutions and mitigation measures individually as well as in groups. For example, during the course students will discover and discuss specific measures by which building codes have been modified after each major effort to reduce loss of life in certain communities, how laws were passed in certain seismically vulnerable countries that mandate earthquake insurance prior to obtaining a home mortgage, how man-made decisions taken immediately after the 2011 Tohoku earthquake resulted in saving the Dai-Ni Nuclear Plant instead of the melt-down experienced by the Dai-Ichi Nuclear Plant a few miles away. 

Because journalists are generally not specialized in covering extreme events, and have access to very limited information after an event, their news articles often contain substantial inaccuracies. Through their research students will learn that collecting and analyzing data after a natural disaster is resource intensive and time consuming (as shown by the example, below); hence, governmental agencies reports, scholarly articles and comprehensive academic studies, often appear months or years after a major extreme event. During the course, students will be encouraged to review authoritative/scholarly sources and compare them with early news reports and announcements by government officials. 

EXAMPLE: the death toll in Puerto Rico from hurricane Maria in 2017 was originally reported by the government at 13, two weeks later the official number was revised to 16, and revised again two months later to 64. Independent investigations reported the likely number of deaths between 499 (CNN) and 1,052 (NY Times); meanwhile, universities developed statistical models which predicted between 793 and 8,498 deaths. Ten months after hurricane Maria a comprehensive study by researchers from George Washington University indicated 2,975 as the most-likely number of deaths. 
	Opportunities to discover relevance of learning through real-world applications and the integration of course content to contemporary global issues and contexts: Through the news, students are regularly exposed to disasters caused by extreme events such as tsunamis, hurricanes, volcanoes, wild fires, etc. Unfortunately, news reporters have limited data, concentrate on aspects that are visually or emotionally appealing and rarely cover disasters more than a few weeks after an event. Long term impacts, as well as, topics related to disasters' preparedness and recovery, which are important from a sustainability perspective, are rarely considered newsworthy and thus not covered adequately by journalists. Additionally, because journalists are generally not specialized in covering extreme events, their news articles often contain substantial inaccuracies. 

Through their individual research, group work and in-class discussions, students will reevaluate preconceived ideas as they gain in-depth multidisciplinary knowledge about natural disasters and our environment, the consequences on man-made decisions, and the various actions that different societies have implemented to mitigate extreme events. For example, during the proposed course students will discover country specific measures by which building codes have been incrementally modified to reduce loss of life, how laws have been enacted in some seismically vulnerable countries that mandate earthquake insurance prior to obtaining a home mortgage, how man-made decisions taken immediately after the 2011 Tohoku earthquake resulted in saving the Dai-Ni Nuclear Plant instead of the melt-down experienced by the Dai-Ichi Nuclear Plant a few miles away.

Students will research and prepare six individual research papers on a specific topic related to extreme events (as exemplified in the syllabus). Their research will be multidisciplinary and involve fields such as: public health, economics, engineering, urban planning, public policy, law, politics, climate studies, seismology, hazard mitigation, etc. In groups, students will also prepare thematic class presentations that will be followed by in-class discussions. The course is structured as a graduate seminar which culminates, during the last two weeks of the semester, in instructor led discussions, where students use what they have previously learned to evaluate and discuss the overall preparedness of our country to extreme events; during these last meetings, students are encouraged to use their research to critique constructively the structure of our emergency response system (FEMA, USACE, etc.), the effectiveness of programs such as the National Flood Insurance Programs), mitigation needs, and challenge damage expectations from historical global warming models. During these final meetings, students are highly encouraged to suggests solutions at the federal and local levels, propose mitigation measures, discuss their benefits, costs and/or need for taxation, and challenge each other opinions.
	Public Demonstration of competence, such as a significant public communication of their integrative analysis of the issue: Public demonstration of competence will be achieved by students through submission of in-depth reports (six in total), group presentations and in-class discussions. The course is structured in a seminar type format, where students will first perform individual scholarly research about a specific case history, submit an in-depth report, work with other students on a thematically organized presentation, present their findings to the class, and lastly participate in class discussions. 

The course main goals are:

1: Students will recognize and explain the multifaceted impacts that disasters resulting from extreme events have on people, communities, infrastructure, society, and nature.
2: Students will apply multidisciplinary approaches from science and engineering to preparedness and hazard mitigation associated with of extreme events, including community preparedness, vulnerability, infrastructure robustness and resilience.
3: Students will analyze and explain how social and natural systems function, interact, and evolve over time; how human wellbeing and sustainability depends on these interactions; how actions have impacts on subsequent generations and societies globally; and how human values, behaviors, and institutions impact multi-faceted, viable solutions across time.

Students will achieved the stated goals through the study of case histories, more specifically, students will research and gain in-depth multidisciplinary knowledge about extreme events, their relation with our environment, and the different approaches that societies have implemented to mitigate disasters and their consequences. 
	Experiences with diversity wherein students demonstrate intercultural competence and empathy with people and worldview frameworks that may differ from their own: To provide a worldview perspective of how extreme events affect different communities around the planet, students will examine case histories of extreme events that had devastating effects not only in the USA (e.g., 2005 Hurricane Katrina in New Orleans and 2017 Hurricane Maria in Puerto Rico), but also in foreign countries (e.g., 2010 & 2021 Haiti Earthquakes, 2011 Tohoku Earthquake/Tsunami, and the 2015 Nepal Earthquake). To exemplify the multidisciplinary nature of student reports, below is a list of topics for the assignment on Puerto Rico’s Recovery from the 2017 Hurricane Maria:

1: Infrastructure topics  
- Power generation and electric distribution (electric grid, hydroelectric dams, renewable sources, etc.)
- Water treatment and distribution of drinkable water. 
- Transportation (airports, bridges, freeways, traffic lights, etc.)
- Short vs. long-term building repairs (e.g., blue roofs), differences between residential and commercial building repairs, etc.
- Emergency and long-term repairs of hospitals and other public buildings; impact on services

2: Effects of federal legislation and political setting  
- Impact of the “1920 Jones Act” legislation
- Political representation in Washington (impact of US territory vs. state)
- FEMA’s funding, warehouses and asset allocation
- Distribution of federal funds between Texas, Florida and Puerto Rico after the 2017 hurricanes (Harvey, Irma and Maria)

3: Economic topics 
- Destruction of sources of income (e.g., tourism before vs. after Maria)
- Effect on manufacturing (e.g., pharmaceutical industry) both in Puerto Rico and on the mainland
- Impact of laws such as the “1920 Jones Act” on recovery in Puerto Rico
- Impact of public debt, fiscal policies and corresponding austerity measures of Puerto Rico’s government during the decade prior to Maria

4: Public health/wellbeing  
- Impact of damaged schools, hospitals, pharmacies on Puerto Ricans
- Estimated vs total death toll, and suicide rate
- Environmental impacts from mold and fungi on Puerto Ricans living in damaged buildings
- Impact on the island of residents’ migration to the continental USA
	Explicit and intentional efforts to promote inclusivity and a sense of belonging and safety for students: Extreme events such as hurricanes, heat waves, flooding, earthquakes, landslides, volcanic eruptions, and tsunamis, affect disproportionately poor and underserved communities in the USA and around the world. In assignments and during class discussions, students will examine the impact of wealth/poverty, government systems, political decisions, local geologic/environmental characteristics, and the major impacts that various engineering design methods/concepts have on impacts from extreme events.  

The case histories will not only include extreme weather events that had devastating environmental effects and long lasting economic as well as social consequences in the USA (e.g., 2005 Hurricane Katrina in New Orleans and 2017 Hurricane Maria in Puerto Rico), but importantly, students will also study the effects of extreme events in developing countries, where limited resources often result in medical threats from infectious diseases due to lack of clean water and emergency medical services (e.g., 2010 & 2021 Haiti Earthquakes and the 2015 Nepal Earthquake). 

Using  case histories, students will examine how historical decisions in planning, engineering and/or urban development, as well as legislation, aid, culture and poverty/wealth, play important roles that often magnify the recovery from extreme events and/or their destructive effects (e.g., the levee construction/design methods and urban planning used in New Orleans, the urban planning in the center of Kobe in Japan, the Jones Act that restricts the boats and crews that could deliver emergency supplies to Puerto Rico). 
	Clear plans to promote this course to a diverse student body and increase enrollment of typically underserved populations of students: Historically, extreme events affect disproportionately poor and underserved communities for a multitude of socioeconomic reasons including: (a) having limited property and flood insurance coverage, (b) living in more vulnerable, older and poorly maintained residential structures, (c) neighborhoods located in less affluent flood-prone urban areas, (d) losses/damages that are undercounted by emergency agencies such as FEMA, and thus have lesser access to federal emergency/recovery funding, etc. 

In the lead instructor’s experience, Latinx students are very aware of the devastating effects that Hurricane Maria had in Puerto Rico; similarly, African-American students know well the terrible pain inflicted in New Orleans by Hurricane Katrina, as well as, in Haiti by the 2010 and 2021 earthquakes... The lead instructor has taught similar courses at both OSU and UCLA and has found the topic of the proposed course to be of significant interest to African-American, Desi and Latinx students, resulting in high enrollments compared to other engineering courses. 

Because extreme events have devastating immediate effects and long-term socioeconomic consequences on their communities, the interest of students from underserved populations, align especially well with the goals of the course, and these students tend to be some of the most motivated and outspoken students in the course; hence, wanting to learn about preparedness, vulnerability, and mitigation techniques, as well as, sharing anecdotal information. Although, the course subject is of special interest to students from underserved populations, if approved, the instructors will notify its availability to relevant OSU student chapters such as SHPE (Society of Hispanic Professional Engineers) in order to increase enrollment.   


