
New York University Fall 2020 ENVST 450

ENVIRONMENTAL STUDIES 
450:  INTRODUCTION TO 

CONSERVATION ANALYSIS  
Syllabus 

Class Hours: Monday and Wednesday, 3:30-4:45 pm 

Location: Online AND/OR 25 West 4th Street Room C-17 

INSTRUCTOR INFORMATION 
Prof. Kimberly Carlson, Assistant Professor, Environmental Studies 

kimberly.carlson@nyu.edu 

Office Hours: Thursdays 2:30-4:30 pm, sign up here (https://calendar.x.ai/kimcarlson-988/
officehours). 

PREREQUISITES 
Environmental Systems Science (ENVST-UA 100) or Principles of Biology II (BIOL-UA 12) 

COURSE DESCRIPTION 
Prerequisite: Environmental Systems Science (ENVST-UA 100) or Principles of Biology II 
(BIOL-UA 12). 4 points. Critically explores current and past biodiversity conservation problems 
and proposed or attempted solutions through a quantitative modeling lens. Students will apply 
several modeling techniques used to measure and address biodiversity loss to diverse species, 
ecosystems, global regions, spatial and temporal scales, and anthropogenic impacts. 

COURSE OVERVIEW 
Human activities including land appropriation, pollution, consumption, and species introductions 
have already led to severe declines and shifts in biodiversity across global regions and 
ecosystems. Further biodiversity loss is predicted under expected future climate change and 
increases in human consumption and waste. In response, governments and civil society groups 
have designed a wide range of policies and regulations designed to protect and enhance 
biodiversity. Researchers have developed models and approaches to track biodiversity over time 
and space, support conservation planning, and inform policy development, implementation, and 
evaluation. This 4-point course introduces students to such approaches as applied to a range of 
real-world biodiversity conservation issues. Through readings, lectures, and discussions, students 
will develop an understanding of several distinct problems in conservation biology, and the 
methodological approaches that have been used to address those problems. 
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The first few weeks of the course will examine biodiversity metrics and patterns across space, 
and will ask students to model these patterns. The middle section of the class will cover major 
drivers and consequences of biodiversity loss at global to local scales, and students will learn 
how to assess such changes in biodiversity. Finally, in the last weeks of the course we will 
examine interventions designed to protect or enhance biodiversity, including assessment of their 
efficacy and standard approaches to develop such interventions. 

The major assignment for the course is an individual student research project. In addition, 
students will read and comment on peer-reviewed scientific articles, complete modeling and 
analysis exercises, and review peer research paper drafts. Most Mondays will be dedicated to 
learning conservation concepts, while Wednesdays will introduce modeling and analysis 
approaches. 

I am planning to “flip” the classroom to enable remote participation with asynchronous lectures. 
Synchronous class time would then be dedicated to discussion and workshopping assignments, as 
well as end of semester presentations. 

LEARNING OBJECTIVES 
Through readings, assignments, and individual research projects, this course aims to provide an 
in-depth exploration of analytical approaches and models relevant to conservation biology. By 
the end of this course, all students should be able to: 

• Describe the history and aims of conservation biology 
• Explain the major contemporary anthropogenic drivers of biodiversity change 
• Critically evaluate peer-reviewed scientific literature 
• Select appropriate techniques for approaching a variety of real-world conservation 

problems 
• Build and analyze models to make predictions about biodiversity and its conservation 
• Develop and explore an original research question using a modeling approach 

This course fulfills the Environmental Studies “Methods of Inquiry” requirement.  

COURSE MATERIALS 
This course has no required textbook. Instead, readings will consist primarily of peer-reviewed 
research articles. These readings will be uploaded as PDFs to the class website at least one week 
ahead of time. In addition, lecture materials and assignments will be available on the course 
website. 

Conservation science (like all science) is subjective and has been built on a small subset of 
privileged voices. I have attempted to incorporate writing authored by diverse people, but many 
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of the readings for this course were authored by white men, and thus the material is biased even 
though it is primarily of a scientific nature. I look forward to identifying and discussing these 
biases, and thinking about how to address them, throughout the course. Please contact me (in 
person or electronically) or submit anonymous feedback if you have any suggestions to improve 
the nature of the course materials. 

ASSESSMENT AND GRADING 
The following weights will be given to each of the course requirements in the determination of 
final grades: 

Modeling Assignments   300 

Journal Article Review   100 

Research Project    500 

Peer Review     100 

Total      1000 points 

Final letter grades will be assigned according to the schedule below. There is no extra credit. 

Grading Scale 

MODELING EXERCISES (300 POINTS) 

A major component of this course is a series of modeling and analysis exercises. These will 
include qualitative and quantitative approaches. Exercises will be introduced on Wednesday of 
each week, and are due the following Wednesday. Plan to spend time each week to complete 
these exercises. You may discuss your work with other students, but you must build your own 
model or conduct your own analysis. 

JOURNAL ARTICLE WRITING ASSIGNMENT (100 POINTS) 

There are two ways in which students are expected to prepare for class each week. 

A+ x ≥ 98  

A 98 > x ≥ 92  

A- 92 > x ≥ 90  

B+ 90 > x ≥ 88  

B 88 > x ≥ 82  

B- 82 > x ≥ 80 

C+ 80 > x ≥ 78  

C 78 > x ≥ 72  

C- 72 > x ≥ 70  

D+ 70 > x ≥ 68  

D 68 > x ≥ 62 

F x < 62
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Read Required Journal Articles. Each week, students are required to read one peer-reviewed 
journal article related to the topic of the week. These articles are closely related to the weekly 
topic, and provide examples of a variety of analytical approaches in conservation.  

Journal Article Review. After reading the weekly journal article(s), students are required to 
complete short writing assignments related to the reading. These assignments are a means of 
learning the material, and do not need to be polished - bullet points are acceptable. Assignments 
should be submitted to NYU Classes before midnight every Sunday night. Late work will not 
be accepted or given credit. 

RESEARCH PROJECT & PRESENTATION (500 POINTS) 

Each student will develop a research project throughout the semester, including developing a 
research question, completing of a literature review, building and running a model to answer the 
question, analyzing results from the model, and discussing the results. At the end of the semester, 
each student will present their research project to the class participants. 

PEER REVIEW (100 POINTS) 

Students will review and provide constructive feedback on their peers’ research papers near the 
end of the semester. 

FORMAT OF ASSIGNMENTS 
Participants will submit all assignments electronically using the Assignments tool on NYU 
Classes. Feedback will be provided electronically. Google Docs/Google Slides or Word/
Powerpoint files or links are preferred because they are easiest to comment on but PDFs are also 
acceptable. Please DO NOT submit Pages docs. 

EXPECTATIONS FROM PARTICIPANTS 
1. For synchronous sessions, attend class, arrive on time, and stay the entire length of the class. 

2. Avoid using mobile phones during class. 

3. Use personal laptops/tablets in the classroom only for class-related activities. 

4. Exhibit professional conduct and attitude, including appreciation for all types of diversity, 
respect for the instructor, guest speakers, and fellow class participants, and acknowledgement 
and acceptance of differing ideas and opinions. 

5. Practice and honor the College of Arts & Science Honor Code and the University Student 
Conduct Policy. 

COURSE REMINDERS 
RESPECT FOR DIVERSITY 

I intend that students from diverse backgrounds and perspectives are well served by this course, 
that your learning needs are addressed, and that the diversity that you bring to class is viewed as 
a resource, strength, and benefit. I aim to present materials and activities that respect diversity. I 
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encourage your suggestions around course materials and approaches that will better support all 
people and species. I am continuously learning about diverse perspectives and identities. If 
something communicated in class (by anyone) made you feel uncomfortable, please reach out to 
me (either in person or electronically) or provide anonymous feedback. Also reach out to me and 
let me know ways to improve the effectiveness of the course for you or for other students or 
student groups. 

CLASS ATTENDANCE AND PARTICIPATION 

Regular participation in synchronous activities is required to pass the course. Please notify me in 
advance if you cannot attend due to travel or other planned reasons; in the case of unexpected 
illness or emergency please send word as soon as possible. If any of our class meetings conflict 
with your religious events, please let me know so that we can develop a plan for you. 

CONTACTING THE INSTRUCTOR 

I am available to answer questions during over email or during office hours. Please email me 
(kimberly.carlson@nyu.edu) to arrange a meeting outside of these times. 

POLITICAL RISK & REMOTE WORK 

NYU is committed to helping students who may be facing political risk to participate in their 
classes in ways that are as safe as possible. I encourage students based in any place that monitors 
internet use for political content to carefully consider how you can and will participate. If you 
have any further concerns about political safety, please email asking for a consultation, and we 
will find a way to discuss the situation as safely as we can. 

STUDENT ACCESSIBILITY 

New York University is committed to providing equal educational opportunity and participation 
for students of all abilities. If you anticipate or experience any barriers to learning during this 
course, please feel free to discuss your concerns with me. Academic accommodations are 
available for students with disabilities. The Moses Center website is www.nyu.edu/csd. Please 
contact the Moses Center for Student Accessibility (212-998-4980 or mosescsd@nyu.edu) for 
further information. Students who are requesting academic accommodations are advised to reach 
out to the Moses Center as early as possible in the semester for assistance. 

SCHOLASTIC INTEGRITY AND HONESTY 

Scholastic dishonesty of any form is not tolerated and may result in a failing grade and reporting 
the behavior to the College of Arts and Sciences. Scholastic dishonesty includes plagiarism, 
cheating, and fabricating or falsifying data, research procedures, or analysis. Obviously, bringing 
answers into an examination or copying all or part of a paper straight from a book, the Internet, 
or a fellow student is a violation of this principle. But there are other forms of cheating or 
plagiarizing which are just as serious — for example, presenting an oral report drawn without 
attribution from other sources (oral or written); writing a sentence or paragraph which, despite 
being in different words, expresses someone else’s idea(s) without a reference to the source of 
the idea(s); or submitting essentially the same paper in two different courses (unless both 
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instructors have given their permission in advance). Receiving or giving help on a take-home 
paper, examination, or quiz is also cheating, unless expressly permitted by the instructor (as in 
collaborative projects). If you are unsure on how to do proper citation, please see me. I highly 
encourage the use of reference management software such as Zotero, RefWorks, EndNote, or 
Mendeley. 

DEADLINES 

Due dates are strictly imposed. Except for journal article review assignments which will not 
be accepted after the deadline, late work will be accepted with a 5% penalty for each day of 
delay. After ten days and until the final day of the semester, 50% will be awarded for the 
assignment. Students are responsible for reviewing the due dates for each class deliverable. 

RE-GRADING 

To request a re-grade for any assignment, send me an email within 7 days of receiving the 
assignment grade. The email should include your full assignment and an explanation of the re-
grade request. I will regrade the entire assignment, potentially leading to an increase or decrease 
in your overall score. 

SOFTWARE 

Students will use R and Rstudio, free software, to run models. I will provide instructions on how 
to install and use the software early in the semester. 
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SCHEDULE 

Day Date Lecture 
(Asynchronous)

Ac2vi2es (FULL GROUP 
SYNCHRONOUS W/IN PERSON 
OR ZOOM OPTION; individual 
mee2ngs with instructor over 
zoom)

Readings Assignment(s) Due

W 9/2 COURSE INTRODUCTION Syllabus 

(1)

M 9/7 NO CLASS – LABOR 
DAY

W 9/9 Threats to 
Biodiversity

SHARE RESEARCH TOPIC IDEAS (2)

M 9/14 Origins of 
ConservaKon Biology

DISCUSSION OF READING (3, 4) JAR 

Research Topic 
Ideas

W 9/16 Biodiversity Concept 
& Measurement

meeKng w/instructor re: 
research topic

(5)

M 9/21 PaYerns & Drivers of 
Biodiversity

DISCUSSION OF READING (6) JAR

W 9/23 IntroducKon to 
Modeling & R

meeKng w/instructor re: R 
setup (as needed)

M 9/28 Biodiversity & 
Resilience

DISCUSSION OF READING (7) JAR 

Literature Review

W 9/30 EsKmaKng 
Biodiversity

meeKng w/instructor re: 
literature review

Intro to R

M 10/5 ExKncKon DISCUSSION OF READING 

SHARE RESEARCH QUESTION 
IDEAS

(8) JAR 

Research Q

W 10/7 Species DistribuKon 
Modeling 

meeKng w/instructor re: 
research quesKons

Es2ma2ng 
Biodiversity

M Oct 
12

Habitat Loss & 
FragmentaKon

DISCUSSION OF READING (9) JAR

W Oct 
14

Landscape Patch 
Metrics

meeKng w/instructor re: 
research methods ideas

Species 
Distribu2on 
Modeling

M Oct 
19

OverexploitaKon DISCUSSION OF READING 

SHARE RESEARCH METHODS 
IDEAS

(10) JAR 
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JAR = Journal ArKcle Review; Italics = Research Project; Bold = Modeling Assignments 

W Oct 
21

MetapopulaKons meeKng w/instructor re: input 
datasets

Patch Metrics

M Oct 
26

ConservaKon of 
Species

DISCUSSION OF READING (11) JAR 

Research Methods

W Oct 
28

PopulaKon Viability 
Analysis (PVA)

meeKng w/instructor re: 
research methods

Metapopula2ons 

M Nov 
2

ConservaKon of 
Ecosystems & 
GeneKc Diversity

DISCUSSION OF READING (12) JAR 

W Nov 
4

Climate Envelope 
Model

meeKng w/instructor as 
needed

PVA

M Nov 
9

Rewilding DISCUSSION OF READING (13) JAR

W Nov 
11

Structured Decision 
Making

meeKng w/instructor as 
needed

Climate Envelope 
Model

M Nov 
16

Protected Areas DISCUSSION OF READING (14) JAR 

Model Results

W Nov 
18

Reserve Design meeKng w/instructor re: model 
results

Structured 
Decision Making

M Nov 
23

Commodity 
ProducKon 
Landscapes

DISCUSSION OF READING 

SHARE RESULTS & DISCUSSION 
IDEAS

(15) JAR 

W Nov 
25

Counterfactual 
Analyses

meeKng w/instructor as 
needed

Reserve Design

M Nov 
30

Ex Situ ConservaKon DISCUSSION OF READING (16) JAR 

Discussion

W Dec 2 JusKce & 
ConservaKon

meeKng w/instructor re: 
discussion

(17) Counterfactual 
Analysis

M Dec 7 FINAL PRESENTATIONS DraD Final Paper

W Dec 9 FINAL PRESENTATIONS Peer Review (due 
Dec 11)

M Dec 
14

NO CLASS – READING 
DAY

W Dec 
16

Final Paper

M Dec 
21
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READINGS 
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4. Soulé ME. What is conservation biology? BioScience. 1985;35(11):727-34. 
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Earth and in the ocean? Plos Biol. 2011;9(8):e1001127. 

6. Gaston KJ. Global patterns in biodiversity. Nature. 2000;405(6783):220-7. 

7. Oliver TH, Heard MS, Isaac NJ, Roy DB, Procter D, Eigenbrod F, et al. Biodiversity and 
resilience of ecosystem functions. Trends Ecol Evol. 2015;30(11):673-84. 

8. Barnosky AD, Matzke N, Tomiya S, Wogan GO, Swartz B, Quental TB, et al. Has the 
Earth’s sixth mass extinction already arrived? Nature. 2011;471(7336):51-7. 

9. Haddad NM, Brudvig LA, Clobert J, Davies KF, Gonzalez A, Holt RD, et al. Habitat 
fragmentation and its lasting impact on Earth’s ecosystems. Science Advances. 
2015;1(2):e1500052. 

10. Worm B, Hilborn R, Baum JK, Branch TA, Collie JS, Costello C, et al. Rebuilding global 
fisheries. science. 2009;325(5940):578-85. 

11. Brook BW, O'Grady JJ, Chapman AP, Burgman MA, Akcakaya HR, Frankham R. 
Predictive accuracy of population viability analysis in conservation biology. Nature. 
2000;404(6776):385-7. 

12. Allendorf FW, Hohenlohe PA, Luikart G. Genomics and the future of conservation 
genetics. Nature reviews genetics. 2010;11(10):697-709. 

13. Josh Donlan C, Berger J, Bock CE, Bock JH, Burney DA, Estes JA, et al. Pleistocene 
rewilding: an optimistic agenda for twenty-first century conservation. The American Naturalist. 
2006;168(5):660-81. 

14. Andam KS, Ferraro PJ, Pfaff A, Sanchez-Azofeifa GA, Robalino JA. Measuring the 
effectiveness of protected area networks in reducing deforestation. Proceedings of the national 
academy of sciences. 2008;105(42):16089-94. 
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15. Fischer J, Lindenmayer DB, Manning AD. Biodiversity, ecosystem function, and 
resilience: ten guiding principles for commodity production landscapes. Front Ecol Environ. 
2006;4(2):80-6. 

16. Conde DA, Flesness N, Colchero F, Jones OR, Scheuerlein A. An emerging role of zoos 
to conserve biodiversity. Science. 2011;331(6023):1390-1. 

17. Washington H, Chapron G, Kopnina H, Curry P, Gray J, Piccolo JJ. Foregrounding 
ecojustice in conservation. Biological Conservation. 2018;228:367-74. 
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