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Course Description

A critical, probing approach to environmental research requires a secure foundation in the
gualitative and quantitative methods used in professional work. This doesn’'t mean, however,
that the technique comes first and the critical element is postponed until some later date. All
methods employed in research depend on assumptions that may or may not apply to a given
situation, and all of them are limited in some way. Our approach to QQM is based on this
philosophy: we will study the nuts and bolts of research method, acquire some hands-on
experience in their use and continue to develop the critical framework building on PEEP and
ESS.

The main challenge we face is one of diversity: environmental studies as we understand it in
MES functions across a wide range of academic disciplines in the social and natural sciences,
and these in turn have many parallel methodological traditions. Ethnographers, toxicologists,
economists, chemists and natural historians all take methodology seriously, but the techniques
they use and the debates they have about them are strikingly different. We have one quarter to
explore issues of methodology, and we will make an honest effort to represent the diversity of
approaches you are likely to find in professional-level research in the years ahead. Atthe same
time, we cannot shortchange the technical side of the subject, and this means we have to be
committed to depth as well as breadth.

So QQM is built on three legs: a broad overview of diverse research methods, a detail, hands-
on mastery of technigque, and a critical approach to the ever-imperfect strategies devised to
separate knowledge from speculation. We know in advance that there won’'t be enough time to
do everything as thoroughly as we’d like, but we will try to do as much as we can. In this
context, we ask you to be fully engaged with the program: to do all the readings before the due
date, to work through periods of uncertainty and confusion, and to seek help earlier rather than
later if you feel the material is running away from you. As a rule of thumb, if the material we are
covering has not been clarified for you by the next class day, be sure to contact either Alison,
Peter, or Andy. Don't fall more than a week behind.

The specific topics listed in the syllabus correspond to what we see as the most important set of
methods employed in environmental studies. On the qualitative side this includes the case
study approach to hypothesis testing, the technique of interviewing, ethnographic observation
and interpretation and qualitative description in natural history and field ecology. On the
guantitative side we will focus on standard metrics for hypothesis testing, analysis of variance
(ANOVA), and multivariate regression. We will pay attention to the importance of knowing what
sort of distribution the data are drawn from—normal, logistic or otherwise. Statistical work will
be performed using R, a free, open-source software package that is gaining widespread
acceptance among researchers in many fields.

Student work consists of keeping current with the readings, completing the workshops and other



assignments that provide practice with qualitative and quantitative methods, attending class and
participating in discussions and seminars, taking and passing midterm and final exams, and,
above all, developing a critical understanding of the main topics and concepts we will be
exploring.

Class meetings

Lectures: Sem Il A1105 (Tuesdays), Sem Il A1107 (Thursdays)
Seminars: Sem Il A2105, Sem Il A3105
CAL labs: Lab 11 1223A (first floor Computer Applications Lab, CAL)

Required Course Readings: see the bibliography at the end of this syllabus.
Bookstore Note: The campus bookstore is returning unpurchased books during week 4, so if
you intend to obtain a book via the bookstore, please do so by that time.

Useful Websites

Stats tutorials website (free): http://cast.massey.ac.nz/

Stats online courses (registration fee): http://www.statistics.com/ourcourses/
MD Anderson Statistical Software downloads (free):
http://biostatistics.mdanderson.org/SoftwareDownload/

Wolfram Mathworld (free):
http://mathworld.wolfram.com/topics/ProbabilityandStatistics.html

Weekly Schedule

Week 1

March 31 8§ Introductions, Overview of Descriptive Statistics, Probability, Quantitative
Natural History (Alison)

Read: Moore and McCabe Ch. 1-4 + Crawley Ch. 1, 3, 4 + Short + Styring & Zakaria

8§ Seminar: Descriptive and Quantitative Ecology (Short + Styring)

April 2 8 Environmental Economics (Peter), Journal workshop (Alison)

8 CAL - R tutorial and comparing Excel and R with normal distribution graphs and descriptive
stats

Read: Crawley Ch. 1, 2, appendix 1 + Indrawan + Dorman

Assignment: Moore and McCabe Ch. 1-4 homework
Assignment: qualitative homework - red list research

Week 2

April 7 8 Qualitative natural history wrap up — rapid assessment, red-listing, and
prioritization (Alison)

8§ Sampling and Estimation; characteristics of sample (Peter)

§ Seminar — examples of research with sampling problems (Lammertink)

Read: Moore and McCabe Ch. 3.2, 3.3, 5, 6.1 + Crawley Ch. 1, 5 + Lammertink

Assignment: Sampling and Estimation homework
Due: Red list homework

April 9 8 Rapid assessment and Qualitative Natural History



§ Seminar: Interviewing
8 CAL — R workshop Sampling and Estimation
Read: Weiss first half (through Chapter 4).

Assignment: Sampling and Estimation exercise in R
Due: Moore and McCabe Ch. 1-4 homework (and R tutorial if not finished during class on 4/2)

Week 3

April 14 8 Hypothesis testing, Inference: one population (Alison)

8 Seminar: Interviewing

Read: Moore and McCabe Ch. 6, 7.1, 8.1 + Crawley Ch. 5 + Weiss (2™ half; Ch. 5-end)

Assignment: Moore and McCabe (MMC) Homewaork
Due: Sampling and Estimation homework

April 16 § CAL Lab: Hypothesis Testing / Inference one pop - with R

Assignment: Inference one population exercise in R
Due: Sampling and Estimation exercise in R

Week 4
April 21 8 Inference: Two or more populations (including ANOVA) (Alison)
Read: Moore and McCabe Ch. 7, 8.2, 12 + Crawley Ch. 6, 9, 10, 12

Assignment: MMC homework — NOTE extended due date!
Due: Week 3 MMC homework

April 23 § Ethnography panel — Karen Gaul and Linda Moon-Stumpff
8 CAL Lab : Inference: Two or more populations (including ANOVA) (Alison)
Read: What is Ethnography?

Assignment: Take-Home Mid-term exam (quantitative + qualitative)
Assignment: Inference: Two or more populations in R (including ANOVA)
Due: Inference one population exercise in R

Week 5
April 28 8 Regression — Transformations (Peter)
Read: Moore and McCabe Ch. 10 (if you need the review), 11 + Crawley Ch.6, 7, 8,11,12

Assignment: MMC Homework
Due: Take-home exam

April 30 8 More Regression (Peter)
8§ CAL Lab: Regression

Assignment: Regression in R
Due: Week 4 MMC homework (deadline extended to accommodate for the midterm)
Due: Inference: Two or more populations in R (including ANOVA)

Week 6



May 5 § Rachel Carson Forum: Film Showing — Fuel (starts at 6:30 in Lecture Hall 3.
Be there at 6:15 to get a good seat!)

FUEL is an insightful portrait of America’s addiction to oil and an uplifting testament to the immediacy of new
energy solutions. Director, Josh Tickell, a young activist, shuttles us on a whirlwind journey to track the rising
domination of the petrochemical industry — from Rockefeller’s strategy to halt Ford’s first ethanol cars to Vice
President Cheney's petrochemical company sponsored energy legislation — and reveals a gamut of available
solutions to "repower America” — from vertical farms that occupy skyscrapers to algae facilities that turn
wastewater into fuel. Tickell and a surprising array of environmentalists, policy makers, and entertainment notables
take us through America’s complicated, often ignominious energy past and illuminate a hopeful, achievable future,
where decentralized, sustainable living is not only possible, it’s imperative.

http://thefuelfilm.com/

Assignment: nothing!

May 7 § Survey Methods speaker Martha Henderson
8§ CAL Lab: More regressionin R
Read: Morehouse

Assignment: pick a paper that serves as a good example of a method you are interested in and
prepare a brief presentation of that work for class time on 6/2 and 6/4

Assignment: more regression in R

Due: Week 5 MMC homework

Due: Regression in R

Week 7
May 12 § Principle Components Analysis (PCA) (Alison)
Read: Benkman + James + Losos

Assignment: PCA homework
May 14 § CAL - PCA in R (Alison)

Assignment: PCA in R
Due: More regression in R

Week 8

May 19 § Logistic regression (odds ratio) (Peter)

§ Seminar Case Studies

Read: Moore and McCabe Ch. 14 (On Disc) + Gerring Part |

Assignment: Logistic regression homework (MMC or other)
Due: PCA homework

May 21 8 CAL - logistic regression in R (Peter)
§ Seminar Case Studies
Read: Gerring Part Il

Assignment: Logistic regression in R
Due: PCAINR



Week 9

May 26 8 Non-parametric/survival (Peter)

§ Seminar on Silent Scourge

Read: Moore and McCabe Ch. 15 (on Disc) + Moore (Silent Scourge)

Due: Logistic regression homework

May 28 8 CAL - Non-parametric/survival in R (Peter)
8 Seminar on Silent Scourge
Read: Moore

Assignment: Final take-home exam
Assignment: non-parametrics in R
Due: Logistic regression in R

Week 10
June 2 § Presentations

Due: Final take-home exam
June 4 § Presentations, Wrap Up, Potluck

Week 11

June 11-15 Evaluation conferences — bring your self evaluation to the conference. Faculty
evaluations can also be turned in to your seminar leader at the conference or to the the Lab 1
Program Secretary, Pam Udovich.

Bibliography (be sure to find all three sections of this—books & monographs, articles, and
chapters)
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