
ISC2937: Scientific and Social Dimensions of Climate Change

Fall 2019

Instructor: Yana Bebieva Time: Tu & Th 12.30 – 1.45 PM
Email: ybebieva@fsu.edu Place: OSB 327

Office Hours: Tuesday @ 2 PM, GFDI, 018 Keen Building.

Textbooks: Andrew E. Dessler:, Introduction to Modern Climate Change (Second Edition), Cambridge Uni-
versity Press, 2016. Supplementary: John Houghton, Global Warming: The Complete Briefing (Fifth Edition),
Cambridge University Press, 2015.

Course description:
The goal of the course is to examine the physics of the climate system and societal impacts of climate change

at global and local scales. This course is primarily built for non-science majors (including those in Honors
Experience Program). The course consists of two modules: 1) physical science basis of climate change and 2)
climate change impacts and policy. In the first module, students will learn the basic physics behind the Earth’s
energy balance that is key in understanding the climate system. We also discuss the main four components of the
earth system: ocean, atmosphere, cryosphere, and land as well as how these components interact and alternate
the Earth’s energy budget. During this module, students will learn how climate models are constructed, run a
simplified Global Climate Model (that does not require programming skills or supercomputers) and interpret the
results. The second module will focus on climate change impacts and the fundamentals of climate change policy.
We explore three classes of responses to climate change: adaptation, mitigation, and geoengineering. Students
will choose a project to examine a societal impact of climate change on a particular sector (e.g., agriculture,
ecosystems, energy, water resources, human health, society) in a specific geographical area of student’s choice.
This assessment will involve the Global Climate Model data analysis and extensive literature review to gain
different perspectives on the problem (please see the suggested Reading List below).

Liberal Studies (LS) Learning Objectives: By the end of the course students will demonstrate the ability
to

1. Pose questions/hypotheses based on scientific principles about the role of climate change risks and impacts
in the context of other societal and environmental changes [LS Natural Science - 1].

2. Use physical concepts and evidence to evaluate claims about climate change [LS Natural Science - 2].

3. Run a Global Climate Model (EdGCM, http://edgcm.columbia.edu/) [LS Natural Science - 2].

4. Explore the subject of climate change in the same way that actual research scientists do by interpreting
the climate model output data [LS Natural Science - 3].

5. Analyze a societal impact of climate change using various intellectual perspectives including quantitative
reasoning, humanity and culture, scientific discovery, and social thought [LS E-Series - 1].

6. Demonstrate the relevance of ideas or findings from the course and link class material to an actual research
project [LS E-Series - 2].

7. Articulate the relevance of ideas or findings from the course verbally (by delivering a presentation) and
in writing (in a paper) [LS E-Series - 3].

8. Communicate arguments on climate change impacts and mitigation/adaptation using clear, coherent prose
that utilizes the conventions of standard American English [LS E-Series - 3].
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9. Discuss ideas on climate change using different sources from the textbooks, scholarly articles, news,
documentary films, and TED talks [LS E-Series - 4].

10. Apply relevant areas of scholarship to produce an original project [LS Scholarship in Practice - 1].

This course has been approved to meet FSU’s Liberal Studies Natural Sciences requirement and helps
you become an effective interpreter of scientific results and a critical analyst of claims about the natural world.

This course has been approved to meet FSU’s Liberal Studies E-Series requirements and helps you become
a competent analytical and flexible thinker and a lifelong learner. In this course, you will compose as a process,
including drafts, revision, and editing. The writing cultivated by this process conforms to FSU’s definition of
college-level writing, which is writing that:

1. presents a clearly defined central idea or thesis;

2. provides adequate support for that idea;

3. is organized clearly and logically;

4. is presented in a format appropriate to the purpose, occasion, and audience; and

5. utilizes standard conventions appropriate for study in English.

As such, this course requires the completion of two or more substantial writing assignments or the equivalent.
Instructors will provide criteria for evaluating your performance on writing, feedback on your writing (includ-
ing instructor response), and opportunities for revision. To demonstrate college-level writing competency as
required by the State of Florida, the student must earn a “C-” or higher in the course, and earn at least a
“C-” average on the required writing assignments. If the student does not earn a “C-” average or better on
the required writing assignments, the student will not earn an overall grade of “C-” or better in the course, no
matter how well the student performs in the remaining portion of the course.

This course has been approved to meet FSU’s Liberal Studies Scholarship in Practice requirement and
helps you become a critical thinker, a creative user of knowledge, and an independent learner. In order to fulfill
FSU’s Scholarship in Practice requirement, the student must earn a “C-” or higher in the course.

Grading Policy: Quantitative assignments (5 problem sets, 25%), 6 quizzes (10%), Mid-term exam (closed
book, 20%), Final project (30% written paper, 15% oral presentation). Homework solutions will be discussed
immediately after assignments are completed, while the problems are still fresh in mind. For this reason, home-
work is due at the beginning of class on the date due. The final project is structured as a process including
drafts, revision and editing; and it consists of the following components:

Written paper

• Literature review. Students select a main theme for the project and start exploring the problem using
various intellectual perspectives and sources.

• Writing a proposal (∼1500 words). A proposal should 1) present a clearly defined central idea of the
project and a strategic plan; 2) provide adequate support for that idea; 3) be organized clearly and
logically (see proposal guidelines in Appendix I). The proposals are subject to the peer-review process.
After the first round of revisions based on peer review, students also receive feedback on structure and
their writing from the instructor. The final revised proposals should be used as the basis for the final
project paper (proposals will not be graded).

• Conducting a numerical experiment. Students learn how to run the Educational Global Climate Model
(http://edgcm.columbia.edu/). Using a climate scenario outlined in the proposals, students run the model
and analyze model output utilizing scientific visualization tools.
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• Writing a paper (∼3000 words). Students write a scientific paper based on their proposals and incorporate
data analysis of the model output. The final paper should also include a discussion on a potential response
to climate change for the particular societal sector and geographical area of student’s choice (see paper
guidelines in Appendix I).

Oral presentation

• Class presentation. Students present their research project in class (5 slides/5 min) followed by questions
(2 min) from students and the instructor.

Grading scale (“pt” means points):

Grade Range Grade Range

A 93 - 100 pt C 73 - 76 pt

A- 90 - 92 pt C- 70 - 72 pt

B+ 87 - 89 pt D+ 67 - 69 pt

B 83 - 86 pt D 63 - 66 pt

B- 80 - 82 pt D- 60 - 62 pt

C+ 77 - 79 pt F <60 pt

Suggested knowledge: Mathematics and physics at a high-school level.

Important Dates:

Midterm Exam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . October 10, 2019
Class Presentations . . . . . . . . . . . . . . . . . . . . . . . . December 3 & 5, 2019

Course Website: Canvas

Course Policy: Please do not use electronic devices (including cell phones, tablets, or computers) for commu-
nication during class and exam times.

University Attendance Policy: Arrangements should be made with the instructor for the making up of
missed classes/deadlines/exams. Excused absences include documented illness, deaths in the family and other
documented crises, call to active military duty or jury duty, religious holy days, and official University activities.
These absences will be accommodated in a way that does not arbitrarily penalize students who have a valid
excuse. Consideration will also be given to students whose dependent children experience serious illness (Please
refer to the Academic Regulations and Procedures,
https://registrar.fsu.edu/bulletin/undergraduate/information/academic_regulations/).

Academic Honor Policy: Academic Honor Policy: The Florida State University Academic Honor Pol-
icy outlines the University’s expectations for the integrity of students’ academic work, the procedures for
resolving alleged violations of those expectations, and the rights and responsibilities of students and fac-
ulty members throughout the process. Students are responsible for reading the Academic Honor Policy and
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for living up to their pledge to ”...be honest and truthful and...[to] strive for personal and institutional
integrity at Florida State University.” (Florida State University Academic Honor Policy, found at http:

//fda.fsu.edu/Academics/Academic-Honor-Policy). Collaborative learning (i.e., working together on as-
signments and/or the final project) is encouraged, however, all parts of homework solutions/project paper must
be written individually. Students should be certain that they can reproduce any part the work that they turn
in.

Americans With Disabilities Act: Students with disabilities needing academic accommodation should:
(1) register with and provide documentation to the Student Disability Resource Center;
(2) bring a letter to the instructor indicating the need for accommodation and what type.

Please note that instructors are not allowed to provide classroom accommodation to a student until ap-
propriate verification from the Student Disability Resource Center has been provided. This syllabus and other
class materials are available in alternative format upon request. For more information about services available
to FSU students with disabilities, contact :

Student Disability Resource Center,
874 Traditions Way,
108 Student Services Building,
Florida State University,
Tallahassee, FL 32306-4167,
(850) 644-9566 (voice),
(850) 644-8504 (TDD),
sdrc@admin.fsu.edu
http://www.disabilitycenter.fsu.edu/.
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Tentative Course Outline

Week Dates Topics Readings

1 8/27 An introduction to climate problem. What is climate? What
is climate change? A coordinate system for the Earth.

D: Chapter 1

8/29 QZ1 Is the climate changing? Recent climate change. D: Chapter 2
2 9/3 Climate over the Earth’s history.

9/5 HW2 Radiation and energy balance. Temperature and energy. Elec-
tromagnetic radiation. Blackbody radiation.

D: Chapter 3

3 9/10 Energy balance.
9/12 HW A simple climate model. The source of energy for our climate

system. Energy loss to space.
D: Chapter 4

4 9/17 The greenhouse effect. Testing our theory with other planets.
9/19 HW The carbon cycle. Greenhouse gases and our atmosphere’s com-

position. Atmosphere-land biosphere-ocean carbon exchange.
D: Chapter 5

5 9/24 Atmosphere-rock exchange. How are humans perturbing the carbon
cycle?

9/26 QZ Some commonly asked questions about the carbon cycle. Methane.
6 10/1 HW Forcing, feedback, and climate sensitivity. Time lags in the

climate system. Radiative forcing.
D: Chapter 6

10/3 Feedbacks. Climate sensitivity.
7 10/8 HW Why is the climate changing? The first suspect: Movement

of the continents. The Sun. The Earth’s orbit.Internal variability.
Greenhouse gases. Putting it all together.

D: Chapter 7

10/10 Midterm Exam
8 10/15 The future of our climate. The factors that control emissions.

How these factors have changed in the recent past? How these fac-
tors will change over the 21st century? Emission scenarios.

D: Chapter 8

10/17 Prediction of future atmospheric composition. Predictions of future
climate. Is the climate predictable?

9 10/22 QZ Proposals due. Introduction to Global Climate Models and
EdGCM.

10/24 Peer-review of proposals
10 10/29 Practicum on EdGCM in class.

10/31 Impacts. Why should we care about climate change? Temperature.
Precipitation. Sea-level rise and ocean acidification.

D: Chapter 9

11 11/5 Impacts of these changes. Abrupt climate changes.
11/7 QZ Fundamentals of climate change policy. Adaptation. Mitiga-

tion.
D: Chapter 11

12 11/12 Mitigation (cont’d). Geoengineering.
11/14 Mitigation policies. Conventional regulations. Market-based reg-

ulations. Information and voluntary methods.
D: Chapter 12

13 11/19 QZ A brief history of climate science and politics. The beginning
of climate science. The emergence of environmentalism. The 1970s
and 1980s. The year everything changed: 1988.

D: Chapter 13

11/21 The framework convention on climate change: the first climate
treaty. The Kyoto Protocol. The Bush years. The Copenhagen
Agreement. The Paris Agreement.

14 11/26 QZ Putting it together: A long-term policy to address climate
change. Decisions under uncertainty. Picking a long-term goal.
How do we get there?

D: Chapter 14

11/28 Thanksgiving Day Holiday
15 12/3 Papers due. Class presentations

12/5 Class presentations

1 Quiz is on this date at the start of class (please be on time).
2 Homework assignment is due on this date. Please turn it in at the start of class.
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Reading List

1. Recent articles from magazines such as New Yorker, The Economist, Bloomberg.

2. Recent articles from newspapers such as The Wall Street Journal, USA Today, The New York Times, The
Washington Post.

3. Stocker, Thomas, ed. Climate change 2013: the physical science basis: Working Group I contribution to
the Fifth assessment report of the Intergovernmental Panel on Climate Change. Cambridge University
Press, 2014.

4. Edenhofer, Ottmar, ed. Climate change 2014: mitigation of climate change. Vol. 3. Cambridge University
Press, 2015.

5. Hallegatte, Stephane, Joeri Rogelj, Myles Allen, Leon Clarke, Ottmar Edenhofer, Christopher B. Field,
Pierre Friedlingstein et al. Mapping the climate change challenge. Nature Climate Change 6, no. 7 (2016):
663.

6. O’Neill, Brian C., Michael Oppenheimer, Rachel Warren, Stephane Hallegatte, Robert E. Kopp, Hans O.
Prtner, Robert Scholes et al. IPCC reasons for concern regarding climate change risks. Nature Climate
Change 7, no. 1 (2017): 28.

7. Fawcett, Allen A., Gokul C. Iyer, Leon E. Clarke, James A. Edmonds, Nathan E. Hultman, Haewon C.
McJeon, Joeri Rogelj et al. Can Paris pledges avert severe climate change?. Science 350, no. 6265 (2015):
1168-1169.

8. Blunden, Jessica, Derek S. Arndt, and Gail Hartfield. State of the Climate in 2017. Bull. Amer. Meteor.
Soc 99, no. 8 (2018).

9. Harrison, Paula A., Jill Jger, Niki Frantzeskaki, and Pam Berry. Understanding high-end climate change:
from impacts to co-creating integrated and transformative solutions. Springer (2019): 621-627.

10. Fujimori, Shinichiro, Tomoko Hasegawa, Volker Krey, Keywan Riahi, Christoph Bertram, Benjamin Leon
Bodirsky, Valentina Bosetti et al. A multi-model assessment of food security implications of climate
change mitigation. Nature Sustainability 2, no. 5 (2019): 386.
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Appendix I: Proposal and Paper Guidelines

Proposal

The proposal should include the following sections:

Introduction

• Review background information and the current state of knowledge on the problem.

• Explain the purpose of your study, its scope and general methods that you will be using.

Methods

• Describe the numerical experiments you are planning to conduct and other approaches that you will be
using to address the main question.

Preliminary results

• Summarize findings from the different sources. You may use charts, tables, graphs and other visuals to
demonstrate it.

Paper

The paper should be based on your proposal. Below is a suggested outline:

Abstract

• The abstract should contain a least four elements: a sentence addressing the purpose of the study and
three brief statements on what was done, what was found, and what was concluded.

Introduction

• Review background information and the current state of knowledge on the problem.

• Explain the purpose of your study, its scope and general methods that you used.

• Outline the structure of the paper.

Methods

• Describe the numerical experiments you conducted and other approaches that you used to address the
main question.

Results

• Summarize the findings from the different sources and your own numerical experiment. You may use
charts, tables, graphs and other visuals to demonstrate it.

Discussion and Conclusion

• Relate your own findings to other studies.

• Discuss a potential response to climate change for the particular societal sector and geographical area
that you chose to analyse.

• End the discussion with a summary of your main take-home points.
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Appendix II: Assessment for learning objectives

The assignments are developed to align with the course learning objectives for different Liberal Studies
Competencies. As outlined in the syllabus, students will complete 5 problem sets on the physical basis of
climate change, 6 quizzes, a closed-book mid-term exam, and a final project. The quizzes are designed to test
how students remember and understand the basic concepts of the course. The purpose of the problem sets
and mid-term exam is mainly to test students on how they can use scientific methods from the course to solve
physical problems and demonstrate the relevance of ideas and findings from the course. The final project mainly
focuses on development of the students’ ability to analyze numerical model output, evaluate the results in the
context of other climate change dimensions and create an original work on the topic of their interests (i.e., write
a research paper and give an oral presentation in class). Therefore, these assignments cover a broad range of
learning experiences from the foundational levels to higher-order cognitive thinking.

Below is a list of the competencies together with a rubric that will be used for students’ paper evaluations.

Competency Assessment method

Natural Sciences Competencies

1. Pose questions or hypotheses based on scientific
principles.

Final paper (15% of the grade for “Paper focus”1).

2. Use appropriate scientific methods and evidence
to evaluate claims or theoretical arguments about the
natural world

Mid-term (100% of the grade) and quizzes (100% of
the grade)

3. Analyze and interpret research results using ap-
propriate methods

Final paper (30% of the grade for “Analysis”)

E-Series Competencies

1. Analyze the major questions or problems in the
course using various intellectual perspectives

Final paper (20% of the grade for “Evidence”)

2. Demonstrate the relevance of ideas or findings
from the course

Problem sets (100% of the grade)

3. Communicate arguments central to the course us-
ing clear, coherent prose that utilizes the conventions
of standard American English

Final paper (25% of the grade for “Organization” and
“Writing quality”)

4. Discuss relevant ideas from the course using
sources from a variety of text types

Final paper (10% of the grade for “Communication
& Results”)

Scholarship in Practice Competencies

1. Apply relevant areas of scholarship to produce an
original project

Oral presentation in class and final paper (100% of
the grades)

1 These criteria are referred to the Research Paper Rubric below.
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Rubric is adapted after Denise Kreiger, Instructional Design and Technology Services, SC&I, Rutgers University, 4/2014 1 

Research Paper Rubric 

 
Criteria Unsatisfactory - 

Beginning 
Developing Accomplished Exemplary Total Competencies 

Paper 
Focus: 
Purpose/ 
Position 
Statement  
 

0-9 points 10-11 points 12-13 points 14-15points /15 LS Natural 
Science - 1 Paper fails to identify a 

relevant research topic or is 
not clearly defined and/or the 
paper lacks focus throughout.  

Paper identifies a research topic 
but may be too broad in scope 
and/or the thesis is somewhat 
unclear and needs to be 
developed further. Focal point is 
not consistently maintained 
throughout the paper. 

Paper identifies a relevant 
research topic and a thesis that 
provides adequate direction 
for the paper with some 
degree of interest for the 
reader. The thesis states the 
position, premise, or 
hypothesis, and is the focal 
point of the paper for the most 
part. 

Paper identifies a relevant 
research topic and a thesis that 
provides direction for the 
paper that is engaging and 
thought provoking. The thesis 
clearly and concisely states the 
position, premise, or 
hypothesis and is consistently 
the focal point throughout the 
paper. 

Analysis 
 

0-22 points 21-23 points 24-26 points 27-30 points /30 LS Natural 
Science - 3 Paper demonstrates a lack of 

understanding and 
inadequate analysis of the 
research topic and thesis. 
Analysis is superficial based 
on opinions and preferences 
rather than critical analysis. 

Paper demonstrates general 
understanding with limited 
critical analysis of the research 
topic and thesis (argument). 
Summarizes perspectives, 
counter-arguments, or opposing 
positions.  

Paper demonstrates an 
understanding and some 
critical analysis of the research 
topic and thesis (argument). 
Adequately 
compares/contrasts 
perspectives, counter-
arguments, or opposing 
positions but broader 
connections and/or 
implications are not as 
thoroughly explored. 

Paper demonstrates a 
sophisticated understanding 
and careful, critical analysis of 
the research topic and thesis 
(argument). 
Compares/contrasts 
perspectives, considers 
counter arguments or 
opposing positions, and draws 
original and thoughtful 
conclusions with future 
implications.  

Evidence 
(Sources) 
 

0-13 points 14-15points 16-17 points 18-20points /20 LS E-Series – 1 
Paper lacks sufficient research 
sources to support the central 
position and/or, if included, 
are generally not relevant, 
accurate, or reliable.  
Contains numerous factual 
mistakes, omissions, or 
oversimplifications. Sources, 
if included, are not properly 
referenced and cited in the 
paper. 

Paper provides some evidence 
to support the central position 
with only a few research 
sources. Some sources may not 
be relevant, accurate, and 
reliable and/or appropriately 
referenced and cited in the 
paper. 

Paper provides essential, 
accurate evidence to support 
the central position with the 
required (5) research sources 
including 1 source from a 
periodical database that are 
mostly relevant, accurate, and 
reliable. Sources are 
referenced and cited 
appropriately throughout the 
paper for the most part. 

Provides compelling and 
accurate evidence to support 
in-depth the central position 
beyond the required (5) 
research sources with at least 
1 source from a periodical 
database. Research sources are 
highly relevant, accurate, and 
reliable and add to the 
strength of the paper; and are 
effectively referenced and 
cited throughout the paper. 

  



Rubric is adapted after Denise Kreiger, Instructional Design and Technology Services, SC&I, Rutgers University, 4/2014 2 

Research Paper Rubric (continued) 

 
Criteria Unsatisfactory - 

Beginning 
Developing Accomplished Exemplary Total Competencies 

Organizati
on 
 

0-9 points 10-11 points 12-13 points 14-15points /15 LS E-Series – 3 
Paper lacks logical 
organization and impedes 
readers’ comprehension of 
ideas. Central position is 
rarely evident from 
paragraph to paragraph 
and/or the paper is missing 
multiple required 
components. 

Paper is somewhat organized, 
although occasionally ideas 
from paragraph to paragraph 
may not flow well and/or 
connect to the central position 
or be clear as a whole. May be 
missing a required component 
and/or components may be less 
than complete.  

Paper is adequately organized. 
Ideas are arranged reasonably 
with a progression of thought 
from paragraph to paragraph 
connecting to the central 
position. Includes required 
components (introduction, 
body, conclusion, Reference 
List, etc.) for the most part. 

Paper is effectively organized. 
Ideas are arranged logically, 
flow smoothly, with a strong 
progression of thought from 
paragraph to paragraph 
connecting to the central 
position. Includes all required 
components (introduction, 
body, conclusion, Reference 
List, etc.). 

Writing 
Quality z 

0-6 points 7 points 8 points 9-10 points /10 LS E-Series – 3 
Paper shows a below 
average/poor writing style 
lacking in elements of 
appropriate standard English 
and following proper APA 
guidelines. Frequent errors in 
spelling, grammar, 
punctuation, spelling, usage, 
and/or formatting. 

Paper shows an average and/or 
casual writing style using 
standard English and following 
APA guidelines. Some errors in 
spelling, grammar, punctuation, 
usage, and/or formatting. 

Paper shows above average 
writing style and clarity in 
writing using standard English 
and following APA guidelines. 
Minor errors in grammar, 
punctuation, spelling, usage, 
and/or formatting. 

Paper is well written and clear 
using APA guidelines and 
standard English characterized 
by elements of a strong writing 
style. Basically, free from 
grammar, punctuation, spelling, 
usage, or formatting errors. 

Communic
ation & 
Results 

0-6 points 7 points 8 points 9-10 points /10 LS E-Series – 4 
Paper lacks a discussion of 
the sources from a variety of 
text types. 

Paper has only a limited 
discussion of the sources from a 
variety of text types. 

Paper discusses the main 
results using sources from a 
variety of text types. However, 
the sources do not align with 
the main theme of the paper. 

Paper discusses the main 
results using relevant sources 
from a variety of text types 
(e.g., news, documentary films, 
TED talks) that align with the 
main theme of the paper. 

Timeliness
* and 
Length of 
Paper 
 
(* unexcused 
late) 

Deduct 11 points-overall 
failing 

Deduct 6-10 points Deduct 1-5 points 0 points deducted /---  

Paper is submitted 2-3 days 
(49-72 hours) or more after 
the deadline and/or 
substantially lacks/exceeds 
the required length 

Paper is submitted 1-2 days (25-
48 hours) after the deadline 
and/or is somewhat lacking (or 
exceeds) the required length. 

Paper is submitted within 1 
day (24 hours) after the 
deadline and meets the 
required length (6-8 pages for 
the body). 

Paper is submitted by the 
deadline and meets the 
required length (6-8 pages for 
the body). 

TOTAL POINTS (sum of 7 Criteria) /100  

 


