Syllabi for the Graduate Program on the Environment

Core Courses, Years 2009-2012
Core Courses; PEEP Syllabus, 2009
Political Economics and Ecological Processes: 

Pacific Northwest Environmental Studies 

MES Core Course - Fall 2009 Syllabus

Faculty:  
Frederica Bowcutt, X 6744, bowcuttf@evergreen.edu




http://blogs.evergreen.edu/bowcuttf/

Martha Henderson, X 6841, mhenders@evergreen.edu


http://blogs.evergreen.edu/marthahenderson/
Political Economic and Ecological Processes is the first core requirement of the MES program.  Its role is to provide students with a broad framework for understanding environmental issues from a regional, interdisciplinary perspective.  The focus of the class is twofold.  One focus is on systems and processes, to build an understanding of how social and natural systems interact to produce environmental problems and affect solutions.  The other focus is on environmental studies methodology, to lay the groundwork for first-year graduate students to make the transition from consumers of information to producers of knowledge about environmental problems and solutions.  Our principal goal is to develop a contextual framework for analysis that allows for a deeper and more sophisticated understanding of the challenges of environmental problem solving. To understand the complexity of environmental issues, we argue it is necessary to understand the following key matters within an interdisciplinary context:

1. what natural systems are, in terms of typical structural and functional characteristics;

2. principal ways in which natural systems are affected by predominant forms of human occupation and use of the environment;

3. the logic, value commitments, and effects of the capitalist economic system, including markets, property rights, and the distribution of power, costs, and benefits;

4. the value commitments and institutional frameworks of U.S. society, with emphasis on government institutions and public policy;

5. the epistemological basis and value commitments of the natural and social sciences relevant to environmental problem solving;

6. methodological options within environmental studies, drawing upon methodologies within natural science, social science, and the humanities;

7. the generation of scientific knowledge by scientists working within professional conventions and within specific organizations;

8. the uses of scientific expertise in environmental decision-making; and

9. the relationships between environmental problem solving and the scientific, social, political economic, ethical, and historical context of a given society.
Required Texts:
Optional Texts:
	Jackson & Kimerling, Atlas of the Pacific Northwest

Kruckeberg, The Natural History of Puget Sound Country 

Various articles (see program website)

Apostol and Sinclair, Restoring the Pacific Northwest

Goble and Hirt, Northwest Lands, Northwest Peoples 
Heilbronner, The Nature and Logic of Capitalism 

Brown, Big History

Worster, Nature’s Economy: A History of Ecological Ideas
	Atwood, Chaining Oregon

Storey, Writing History

Pojar & MacKinnon, Plants of the   

   Pacific Northwest Coast




Qualitative and Quantitative Methods Spring 2009 Syllabus
Alison Styring Peter Dorman

Lab I 1065 Lab I 3015

867-6837 867-6899

styringa@evergreen.edu , dormanp@gmail.com

Andy Marr (tutor)

Marand05@evergreen.edu

Course Description

A critical, probing approach to environmental research requires a secure foundation in the qualitative 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. At the 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, handson mastery of technique, 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 quantitative 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 II A1105 (Tuesdays), Sem II A1107 (Thursdays)

Seminars: Sem II A2105, Sem II A3105

CAL labs: Lab II 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 § 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

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

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

§ 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 § Qualitative natural history wrap up – rapid assessment, red-listing, and

prioritization (Alison)

§ 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 § Rapid assessment and Qualitative Natural History

§ Seminar: Interviewing

§ 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 § Hypothesis testing, Inference: one population (Alison)

§ Seminar: Interviewing

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

Assignment: Moore and McCabe (MMC) Homework

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 § 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

§ 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 § 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 § More Regression (Peter)

§ 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

§ CAL Lab: More regression in 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 I

Assignment: Logistic regression homework (MMC or other)

Due: PCA homework

May 21 § CAL - logistic regression in R (Peter)

§ Seminar Case Studies

Read: Gerring Part II

Assignment: Logistic regression in R

Due: PCA in R

Week 9

May 26 § 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 § CAL - Non-parametric/survival in R (Peter)

§ 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)

(Books & Monographs) These books can be obtained via the bookstore (with one exception – see below) and several copies are available through SUMMIT and ILIAD.

Crawley, Michael J. 2005. Statistics: An Introduction using R. John Wiley & Sons. ISBN:

0470022981

Gerring, John. 2006. Case Study Research: Principles and Practices. Cambridge University Press. ISBN:0521676564.
Moore, Colleen F. 2003. Silent Scourge: Children, Pollution, and Why Scientists Disagree. Oxford University Press. ISBN: 019515391X (not at the bookstore, but lots of copies online).
Moore, David S. and George P. McCabe. 1998. Introduction to the Practice of Statistics. W.H.

Freeman and Company (3rd edition or later). ISBN: 0-7167-3502-4

Weiss, Robert S. 1994. Learning from Strangers: the Art and Practice of Qualitative Interview Studies. Free Press. ISBN: 9780029346259
What is Ethnography? (Remainder of citation is on it’s way!).

(Articles: we will make every effort to make these available on Moodle; all should also be available through the Evergreen Library)

Dorman, Peter. 2003. Debt and Deforestation. Rethinking Macroeconomics: Social

Institutional and Environmental Perspectives (J. Harris and N. Goodwin, eds.). Edward

Elgar, Northhampton. Benkman, Craig W., Julie W. Smith, Patrick C. Keenan, Thomas L. Parchman, and Leonard

Stantisteban. 2009. A new species of the Red Crossbill (Fringillidae: Loxia) from Idaho.

The Condor 111(1):160-176.

James, Frances C. and Charles E. McCulloch. 1990. Multivariate analysis in ecology and systematics: panacea or Pandora’s Box? Annual Review of Ecology and Systematics 21:129-166.

Losos, Jonathon B. 1990. Ecomorphology, performance capability, and scaling of West Indian Anolis lizards: an evolutionary analysis. Ecological Monographs 60:369-388.

Morehouse, Barbara, J., Martha Henderson, Kostas Kalabokidis, and Theodoros Iosifides. In review. Managing environmental risk in the context of institutional complexity: the case of wildfire in Greece. Journal of Environmental Management.

Indrawan, M., P. C. Rasmussen, and Sunarto. 2008. A new white-eye (Zosterops) from the Togian Islands, Sulawesi, Indonesia. The Wilson Journal of Ornithology 120(1):1-9.

Lammertink, M. 2004. A multiple site comparison of woodpecker communities in Bornean Lowland and hill forests. Conservation Biology 18(3):746-757.

Short, Lester. L. 1978. Sympatry in woodpeckers of lowland Malayan forest. Biotropica 10(2): 122-133.

Styring, Alison. R. and Mohamed Zakaria. 2004. Foraging ecology of woodpeckers in lowland Malaysian rainforests. Journal of Tropical Ecology 20(5):487-494.

What is Ethnography? (Remainder of citation is on it’s way!).

 Core Courses; gCORE Syllabus 2011
(only changes from 2010 are shown below)

graduate CONCEPTUALIZING OUR REGIONAL ENVIRONMENT (gCORE)

http://blogs.evergreen.edu/gcore
http://www.evergreen.edu/mes 

MASTER OF ENVIORNMENTAL STUDIES

THE EVERGREEN STATE COLLEGE

FALL 2011
	Faculty
	Office
	Telephone
	Email 
	Office Hr(s)

	Judy Cushing
	Lab I,  1003
	360-867-6652
	judyc@evergreen.edu
	Wed. 4-5, or by app’t. 

	Martha Henderson
	Lab I, 3018
	360-867-6841
	mhenders@evergreen.edu
	T/Th 3:30-5; Wed. 4-5, or by app’t.

	Carri LeRoy  
	Lab II, 3261
	360-867-5483
	leroyc@evergreen.edu 
	Wed. 4-5, or by app’t. 


Required Readings
1. Atwood, Kay. Chaining Oregon. McDonald and Woodward Publishing, 2008.

2. Goble, Dale, and Paul W. Hirt. Northwest Lands, Northwest Peoples:  Readings in Environmental History. Washington State University Press, 1999.

3. Jackson, Philip L., and A. Jon Kimerling. Atlas of the Pacific Northwest. Oregon State University Press, 9th edition, 2003.

4. Worster, Donald. Nature’s Economy:  A History of Ecological Ideas. Cambridge University Press, 2nd Edition, 1994.

5. Crosby, Allen. Children of the Sun. This book is out of print, but we will make available assigned sections to students over the web. Some copies are also available on line. 

6. Luoma, Jon. The Hidden Forest. The Bookstore has sold out of this volume, but will order copies for those who still need it. See them as soon as possible, or order online.

Additional readings, as assigned, will be downloadable from the program web site.

Typical Weekly Assignments

Students will also be asked to submit papers as follows:  

1. Informal one page response to reading of scientific papers (Week 1)

2. A formal (3 page) paper (Week 3, with substantive revision Week 5). 

3. Students are also asked to complete a Research Project on Public Perceptions in the PNW of Climate Change that will include (among other assignments): annotated bibliography, qualitative and background research, a first and final draft, and presentation.  This work will commence Week 6 of the quarter. 

Core Courses; Case Studies Syllabus 2010 & 2011

Case Studies: Thesis Research Design
Fall 2010 & 2011
Faculty:
Ralph Murphy, Lab I – 3014, 867-6430, murphyr@evergreen.edu
Gerardo Chin-Leo, Lab II – 2274, 867-6514, chinleog@evergreen.edu
Class times:
Tuesdays, 6 – 10 PM; LH2; Lab II 2207 & 2211



Thursdays, 6 – 10 PM; LH2; Lab II 2207 & 2211

Objectives

This final, required core program of the MES program has four major objectives:

· To develop a comprehensive understanding of research design;

· To develop an understanding of a variety of research methods for people headed for professional careers in the environment (work in agencies, non-profits, for-profit companies, and further graduate training);

· To create an opportunity to prepare a Thesis Prospectus for examination and discussion by the respective thesis reader (students planning to begin their Thesis work next Fall will prepare a “practice” Prospectus);

· To solidify and enhance the learning accomplished in the spring in quantitative and qualitative methods class.
Case study format
In the first two weeks of the program, students will work on a number of tasks: (1) exploring the epistemological foundations of research through reading two books, (2) reviewing the MES Thesis Prospectus, (3) identifying a Prospectus topic, and (4) introducing the Human Subjects Review process.

In weeks three through eight, we will examine three different research cases in depth.  We will read a “central” research paper and several relevant auxiliary papers.  In each case, students will work through structured assignments designed to critically evaluate the research.  This will involve coming to grips with the authors’ formulation of the research question; identifying independent and dependent variables; structuring research methods (the selection of analytical tools); placing the research in its intellectual, disciplinary, environmental, and political economic context; selecting data and evidence; framing the presentation; and developing text and graphics to communicate the findings.  We will link the discussions to the issues embedded in the Thesis Prospectus.  As we move through the cases, we will progressively provide less faculty guidance on how to complete the analysis; in this way students will gain the independent capacity to “think like a researcher.”

In week nine, we will conduct detailed workshops and individual help on each student’s Prospectus (students will have been working on their Prospectus during the entire quarter).  In week ten, students will present their Prospectus to the class in a PowerPoint presentation.

Writing Assignments
Core Courses; Case Studies Syllabus 2010 & 2011

For each case study, students will prepare a brief analysis that dissects the research example studied.  This paper will provide a critical assessment of the primary research paper examined, place it into its context, and assess its effectiveness.  These papers will integrate materials from the MES Thesis Prospectus, the lectures, and the readings for the respective cases.  A separate handout will provide more details.

No later than the end of week ten, students will submit their Thesis Prospectus as the final writing assignment.

Selection of cases
The three cases developed in weeks two through eight will illustrate provocative examples of important research in environmental issues.  Cases will consist of

· economic consequences of climate change
· debate over logging practices and ecological consequences
· analysis of four previously completed MES thesis projects 
Readings (Partial; additional items will be added)

Kuhn, Thomas S., The Structure of Scientific Revolutions (Chicago: University of Chicago Press, 3rd edition, 1996).  ISBN: 978-0-226-45808-3.

Porter, Theodore M., Trust in Numbers, The Pursuit of Objectivity in Science and Public Life (Princeton: Princeton University Press, 1995), 310 pp.

Michael, Jeffrey A., Episodic flooding and the Cost of Sea-Level Rise,” Ecological Economics 63 (2007): 149 – 159. (Available through Evergreen Library: in “Journal Title” type in “ecological economics.”  Michael’s article is in Volume 63 Issue 1.)
Donato, D.C., et al., (20, January, 2006) Post-Wildfire Logging Hinders Regeneration and Increases Fire Risks, Science, Volume 311. P.352
MES Theses: TBA

Core Courses; ESS Syllabus 2010 & 2011

Ecological and Social Sustainability

Program Description

Winter Quarter, 2011

http://blogs.evergreen.edu/ess 

Faculty:
Gerardo Chin-Leo, Lab II, Rm 2274, xt6514, e-mail: chinleog@evergreen.edu

Judy Cushing, Lab I, xt6652, e-mail: judyc@evergreen.edu

Ralph Murphy, Lab I, Rm 3014, xt6430, e-mail: murphyr@evergreen.edu

Description:

Ecological and Social Sustainability (ESS) is the second required core program in Evergreen’s MES curriculum. Following gCORE, ESS continues the presentation of an interdisciplinary approach to understanding environmental issues and the development of analytical methods to conduct research. ESS extends the examination of environmental issues to the national and global scale addressing key issues of contemporary environmental problems: sustainability, natural resource management and stewardship, climate change and the oceans, energy regimes and policy, ecological connectivity, and practical strategies for achieving positive social and environmental change. A variety of specific skills are emphasized, including systems theory, selected quantitative methods and models for environmental problem solving, environmental economics, public policy, and land use planning.  As part of this program, students complete and present a research paper that demonstrates evidence of the ability to complete graduate level scholarship.  At the conclusion of winter quarter, students are evaluated for candidacy in the MES program.  Candidacy is awarded based on the cumulative record of work during the first two quarters and the quality of the candidacy research paper. 
2010/11 Texts (in order of use)
Panarchy (ch. 1-3), L. H. Gunderson & C. S. Holling.  Island Press.  2002.  PDF posted on web site.  http://moodle.evergreen.edu/file.php/1272/PanarchyCh1-3.pdf 

Thinking in Systems: A Primer. D. Meadows. Chelsea Green Publishing. ISBN: 978-1-603-58055-7
Cod. M. Kurlanski. Penguin Books. ISBN: 978-0-140-27501-8
Messages from Frank’s Landing. C. Wilkinson. University of Washington Press. 2000. ISBN: 9780295985930 2005 first paper back edition, ISGN 0-295-98593-3

Freedom from Oil: How the Next President Can End the United States’ Oil Addiction, D. Sandalow, McGraw Hill, 2008, ISBN 10:0-7-148906-1 (out of print:  order from Amazon)
Storms of my Grandchildren. J. Hansen. Bloomsbury. ISBN: 9781608192007 

Special Issue on Connectivity. D. Peters et al.  Front Ecol Environ 2008; 6(5). PDF posted on web site, at  http://blogs.evergreen.edu/ess/files/2010/12/FEE_peters_SI_connectivity_08.pdf 

2012 Texts 

Resilience Thinking, Walker & Salt

Thinking in Systems, Meadows

Cod. M. Kurlanski
Messages from Frank’s Landing. C. Wilkinson
Rising Power, Shrinking Planet:  The new geopolitics of energy, Klare

Why we disagree about global climate change, Hulme

Special Issue on Connectivity, Peters
Core Courses; QQM Syllabus 2010 & 2011
Quantitative & Qualitative Methods 

MES Core - Spring 2010 Syllabus

This third course in the 1st year MES core transitions from a discussion of environmental perspectives and issues to learning about methods for studying complex environmental phenomena. As an interdisciplinary field of inquiry, Environmental Studies requires a diverse set of approaches. QQM will provide exposure to a range of research and data analysis methods employed in the natural and social sciences. Learning objectives of the program are for students to:

1. Understand basic concepts of qualitative and quantitative data analysis methods typically used in environmental studies research, and gain a sense of the breadth and application of those methods.

2. Gain hands on practice in applying a range of qualitative and quantitative methods to answer research questions.

3. Learn to use software, in particular R, to perform statistical analyses and graphically display data and analysis results.

The program will be organized around the following components:

- Weekly Lectures, Labs, and Homework.   These will cover concepts, application, and performance of qualitative and quantitative methods, and statistical analysis. 

- Field trip.  H. J. Andrews Long Term Ecological Research Site.   April 20-22. (Student Fee approx $100 to cover food, lodging, and transportation)

- Student Data Analysis Project. Review research that uses qualitative and quantitative methods, and select and apply appropriate analytical approaches to analyze data for a chosen analysis project.  These data will be drawn from the H.J.Andrews archive.  By applying techniques learned in class to real world data, students will http://academic.evergreen.edu/t/thuesene/emailaddress.jpgbetter understand how to choose the appropriate methods and what issues they might face as they move forward in collecting and analyzing data for their own research projects.
- Student Research Proposal. Students will work in groups of 3 to identify a research topic and, based on their reading of the literature, formulate research questions associated with this topic. Once questions and then hypotheses are determined they will conduct further research to determine appropriate methods. The groups will present examples of the research design and methods pertinent to their work, and the final proposal will be evaluated by peers and faculty during an end of the quarter presentation. Through this assignment students will hone their ability to understand and critique research articles and reports in fields of their choosing. This exercise will also provide an opportunity for students to conduct preliminary work in identifying a substantial and do-able thesis project in a reasonable amount of time.

Faculty:  

Kathleen Saul, Lab II 3271, X 6716, saulk@evergreen.edu, Office hours: By appt.

Judy Cushing, Lab I 1003, X 6652, judyc@evergreen.edu, Office hours: Wed 3-5 pm or by appt.
Lab Aids:  Austen Walsworth, walaus09; and Paul Pickell, picpau27
Weekly Schedule:   Tuesday and Thursday. 1st day only:  SEM2 D 1105
6 - 7:30 pm Lecture, SEM2 E 1105. 
8 - 9:45 pm Workshop/Lab, CAL 
Core Courses; QQM Syllabus 2010 & 2011

Readings:
· Nicholas J. Gotelli , Aaron M. Ellison, A Primer Of Ecological Statistics 
(Sinauer Associates; 1 edition (May 1, 2004) Paperback ISBN-13: 978-0878932696.

· Peter Dalgaard, Introductory Statistics with R, Springer; 2nd edition (August 15, 2008), 
ISBN-13: 978-0387790534

· Articles as Assigned

R Resources:

-  The R Project for Statistical Computing http://www.r-project.org/
-  R Tutorial:  http://www.cyclismo.org/tutorial/R/ 
Credit Equivalencies:  TOTAL = 8
8 – Quantitative and Qualitative Methods for Environmental Studies

Program Expectations and Requirements:

1. Attend Lectures and Workshops

2. Complete assigned reading and be ready to discuss in class, or answer questions

3. Complete homework, lab reports, and lab assignments:

4. Weekly pencil and paper problem sets (typically due Tuesday 6pm, in class).

5. Tuesday labs (with a partner) and turn Lab Report (to the fileshare) Tues 9:45.

6. Thursday lab assignment (with a partner) begun during Thursday Lab, by Monday 5pm.

7. Participate in the program field trip (or if not possible, a alternative activity).

8. Complete two projects:  a data analysis project and a research design project.

9. Complete three quizzes. 
10. Maintain a level of integrity, respect for others, and professionalism that befits a graduate student at Evergreen, on campus and during the field trip.  
Selecting a Lab Partner: You will work with a partner in labs, lab assignments and on the data analysis project.  We will help you do this!  Well matched partners have:

1. approximately equal expertise/experience in qualitative and quantitative methods,

2. compatible working styles, 

3. similar interests in environmental studies.

Assessment/Evaluation:  You will be assigned a primary faculty who will write your evaluation, which will be based on your successful completion of program expectations and requirements.

Core Courses; RDQM Syllabus 2012
Research Design and Quantitative Methods

Master’s of Environmental Studies Core Program

DRAFT Syllabus

Spring Quarter, 2012

Carri LeRoy (leroyc@evergreen.edu) & 

Judy Cushing, (judyc@evergreen.edu)

The third core program explores methods for studying complex environmental phenomena and exposes students to a range of research design and data analysis methods. The primary focus is on the application and interpretation of statistical methods including graphical and tabular summaries, distributions, confidence intervals, t-tests, analysis of variance (ANOVA), Chi-square tests, linear regression, multivariate statistics, and both non-parametric and resampling approaches to these statistical methods. Students also address data management, use software to conduct statistical analyses and hypothesis tests, work in labs to gain hands-on experience, and complete small research design and data analysis projects.

Program documents will reside on the program fileshare. Quizzes will be conducted via Moodle, which we will also use for program announcements and email to students. Until the fileshare and Moodle are set up, preliminary documents will be posted in the ESS fileshare (e.g., in case you lose this syllabus):  \\Orca\programs\ESS-MES-Winter2012\Handouts\SpringQuarterPreview-RDQM. We will post minimal program information on http://blogs.evergreen.edu to make that available outside the program.
Texts:  Nicholas J. Gotelli and Aaron M. Ellison, A Primer Of Ecological Statistics; David Salsburg, The Lady Tasting Tea. Note that at the bookstore, books are currently under “Quant. Methods”. 
Student Expectations:  Faculty expect students to attend lectures, seminar, and labs, complete assigned readings, attend the field trip May 7-10 (or work with faculty to plan and carry out an alternative assignment), and facilitate one seminar with other student(s). We also expect students to satisfactorily complete weekly quizzes and lab assignments, midterm and final exams, the four seminar paper analyses, and a term project with three other students (see below). Because learning statistics is a linear activity, we will not accept late work, except under the direst of circumstances.

Statistical Software:  JMP, MS Excel Resampling Stats plug-in, and PC-ORD. Software is available for you in the computer centers. A free version of JMP is available through the CAL, and an inexpensive version of Resampling Stats is available via its web site, though not all programs are available for Macs. We will have one R lab; R is free-ware. You will likely choose Excel for data management, though you can use relational databases if you are very familiar with them.
Labs:  Faculty will organize one or two labs per week; labs will take place in the CAL, generally from 7:30-9:45. There will likely not be enough computers for everyone to have their own, so we suggest that some of you work in pairs (but that you work with a different partner each week). Lab assignments, however (due as hardcopy each Tuesday), will be an individual effort. Plan to spend some time outside of class working in the lab to complete the lab report!  In weeks 1-5, we will work mostly with data from gCORE, HJA 2011 and earlier, LTER network sites, other large databases; and in weeks 6-10 we will work with data from HJA 2012. 
Core Courses; RDQM Syllabus 2012
Help Sessions:  Two students from the program (Dennis Aubrey and Matt Anderson) have completed significant work in statistics, so will be available (in addition to faculty) to help students during lab sessions. They will also each conduct one help session as tutors each week (Day/time TBA). If these help sessions are not utilized, we reserve the right to cancel them. 
Quizzes:  Weekly quizzes (on Thursday of Week 1 and Tuesdays of Weeks 2,3,4,5,7,8,9) will cover some information from the reading material assigned for that week, but will also focus on the material from the prior week. Quizzes will be on Moodle and will be held during the first 10 minutes of lab time in the CAL. If you are late to class, you will miss your chance to take the quiz. 

Field Trip:  May 7-10 (Week 6) to HJA. Cost is $120. Students will organize and plan meals, and conduct field research for projects. The project proposal will outline data collection and research design; faculty will clear data collection with HJA Site Manager. In addition to collecting data on the field trip, you will also conduct preliminary statistical analyses and write a final report as your term project (see below).

Term Project:  Students will work in teams of 4 on the term project. We will organize you into teams Week 1, as per your choice of topic. The project will include a proposal (including assessment of data already available and what data are needed to complete the project), data collection, data management, analysis, paper, and presentation (see below). Project data collection will take place at HJA; if you cannot attend the field trip, you will complete an alternative project involving similar tasks in our long-term ecological monitoring network on campus, EEON. 
Project Deliverables:

· Project proposal, data collection, methods section, and presentation (completed as a team). 
· Presentations, in class, Week 10, to the entire class:  20 minutes/presentation (incl. questions).

· Each person will write his or her own text for the following sections of the paper:  Abstract, Introduction, Results, Discussion, Literature Cited, Tables, Figures. Combined with the team components, each person will turn in a complete term project formatted as a scientific paper. 

Project Deliverables Schedule:

· Week 1:  Organize project teams; we will try to organize seminar groups by project team!

· Week 3:  Project proposal (team): Topic and tentative thesis statements, hypotheses, research design, materials list, timeline and student roles, 5 key references, 2-4 existing HJA data sets that are most
 relevant [DUE Thursday]

· Week 7:  Methods Section (team) [DUE Thursday]

· Week 8:  Draft Manuscript (individual) [DUE Thursday]

· Week 10:  Project Presentation (team) and Manuscript (individual) [DUE Thursday] 

Seminar:  Seminar discussions will be scheduled on most Thursdays:  4 scientific papers and 4 sections from Lady Tasting Tea. Each student will facilitate one seminar. Assigned reading (the 4 papers) will be announced and posted two weeks prior to the relevant seminar. There will be no writing assignments for weeks when we seminar on Lady Tasting Tea, though we might have a brief quiz on the material in seminar. For seminars on papers, students will be asked to write a 1-2 page analysis of the paper. 
Faculty Roles:  Carri will take responsibility for most statistics lectures, and Judy for most lab grading. Judy will organize the PLATO Lecturers and the field trip. Carri and Judy will split responsibility for seminar, reading proposals, papers, assessing presentations, and selecting papers to read for seminar. 
Syllabus

graduate CONCEPTUALIZING OUR REGIONAL ENVIRONMENT (gCORE)

http://www.evergreen.edu/mes

MASTER OF ENVIRONMENTAL STUDIES

THE EVERGREEN STATE COLLEGE

FALL 2012, Tuesday and Thursday, 6-10 pm

Lecture: Sem II C1107

Seminars: Sem II C2107, SEM II C2109, SEM II C3107

Faculty Office Telephone Email Office Hr(s)

Kevin Francis Sem II,

E-2102

360-867-5831 francisk@evergreen.edu Wed. 4-5 pm or by appt.

Martha Henderson Lab I,

3018

360-867-6841 mhenders@evergreen.edu T/Th 3:30-5 pm; Wed. 4-5 pm or by appt.

Carri LeRoy Lab II,

3261

360-867-5483 leroyc@evergreen.edu Wed. 4-5 pm or by appt.

Students will be divided into three groups among program faculty for seminar and evaluation. Faculty will share teaching and curriculum development for the entire class.

Description

graduate Conceptualizing Our Regional Environment (gCORE) is the first core program in the MES degree requirements.  As the inaugural class for new MES students, gCORE serves a number of functions. Its curriculum introduces new students to the Graduate Program on the Environment, to the MES degree, to The Evergreen State College, to the Pacific Northwest, to some of the disciplines that contribute to environmental studies, and to interdisciplinary study. We recognize that students who enter the program have diverse backgrounds in these areas, and we expect that students with some exposure to certain gCORE topics will deepen their understanding of these areas. gCORE focuses on environmental conditions and issues unique to the Pacific Northwest (WA, OR, BC, ID, and northern CA). All students will achieve familiarity with, or deepen their understanding of: regional dynamics, physical characteristics and ecological relationships in prairies, forests, deserts and waterbodies; Native American tribal issues;

environmental justice; climate and energy issues; environmental economics and policy; and cultural landscapes of Washington and Oregon. We aim to demonstrate how the critical issues under investigation cannot be solved by individuals working alone, nor by teams from a single discipline, but must be addressed from an interdisciplinary point of

view. As a foundation for effective interdisciplinary work, gCORE will also introduce some of the key disciplines that are important for understanding environmental problems and solutions: ecology, history and philosophy of science, geography, and environmental history. Program themes are explored through readings, lectures, field trips, research

presentations, project work, workshops, and seminar discussions. In addition to investigating ecological issues relating to the Pacific Northwest, gCORE orients students to interdisciplinary, experiential learning, and cooperative problem-solving. Faculty will provide readings and present lectures that support these goals. Program expectations, specific learning strategies, skill-building, advising, and familiarization with campus resources and MES faculty also constitute major parts of the gCORE curriculum. Adjunct

faculty who teach ecology-, energy-, policy-, and economics-based electives will be introduced to students through panels. MES core faculty and potential thesis readers will also be introduced to students through panels. We will also host additional speakers from Evergreen and the broader community with insight on particular environmental issues. Program activities are outlined in the tentative Program Schedule (see below). We will hand out a more detailed schedule on the first day of class. Please consult the syllabus and schedule for expectations and requirements, assignments, due

dates. Necessary updates will be provided through e-mail and updates on the moodle site. We will also post required articles and recommended supplementary reading on the moodle site (access through my.evergreen.edu).

Expectations

We want to be clear about expectations, but this does not mean we intend to be closed-minded about proposed changes. Specific expectations of the program are found in this and other documents distributed in class and posted on the moodle site. Please carefully read all program information and ask about anything you do not understand during the first week of classes and throughout the quarter. Students are encouraged to seek advice from MES faculty if they have questions about the program or about their electives and research. If you stay in gCORE, we assume you understand what is expected to earn credit and a good evaluation. Students not meeting expectations will receive a 5th week warning letter alerting them of the possibility of receiving reduced credit. Not receiving a 5th week warning letter does not mean students are guaranteed full-credit and active communication with faculty is encouraged throughout the quarter.

General expectations of the program are that students abide by Evergreen's social contract (http://www.evergreen.edu/about/social.htm), and participate in every program activity. Note that harassment and intoxication of any kind are forbidden by the social contract. If you have a within-program issue, seek resolution first with the faculty member involved. If the problem is not resolved, then all gCORE faculty should be consulted; if the problem is still unresolved, faculty and student(s) will first take the issue to the MES Director or Assistant Director; and then (if still unresolved) the MES or TESC grievance officers. Failure to follow these steps in order constitutes a break in the social

contract.

Students can expect gCORE faculty to:

1. Prepare and present lectures, workshops, and assignments to support student learning and enhance understanding of the material.

2. Read, comment on, and return student work in a timely manner - usually within one week.

3. Notify students by the end of the 5th week of the quarter if their work to-date does not meet requirements for credit.

4. Provide written evaluations of each student at the end of the quarter evaluation conference.

5. Provide time (at an office hour or by appointment) to meet individually with students.

Students are expected to be responsible for their own learning and that of others, and in particular:

1. Show respect for program members, even when disagreements arise.

2. Set personal goals that encourage stretching beyond current skills and abilities.

3. Attend classes, arriving on time with readings and written work thoughtfully prepared, and participate actively and intelligently in class; think deeply, creatively, and critically about material in readings, workshops, and lectures.

4. Complete assigned work carefully and by the due date. Late assignments may result in loss of credit and will be mentioned in the student’s evaluation.

5. Never copy material from another source into an assignment without first paraphrasing the work in new words and citing the source, or quoting it directly with the appropriate and clear punctuation or spacing. Plagiarism is grounds for dismissal from the MES program and the College.

6. Complete a self-evaluation, to be turned in at the designated day and time at the end of the quarter, an evaluation of each gCORE faculty, and an evaluation of the program. Students are required to submit a self-evaluation for their portfolio, but they are not required to submit the self-evaluation to the registrar’s office. Be aware that NO incompletes will be awarded for this program, and that one week (or more) of absence (missing just 2 classes) could result in loss of credit. If you cannot attend class, it is your responsibility to find out what you missed and make or find a copy of handouts; we suggest you find a classmate whom you can contact about assignments or handouts.

Make sure to leave a message (email or phone) with your seminar faculty prior to class if you will not be attending class. We recognize that some circumstances (e.g., sickness) are beyond your control. If you have the flu, please do not come to class and make sure to maintain regular communication with the faculty. Snow Days: In case of inclement weather (snow, ice), power outages, or earthquakes, classes might be cancelled. We will

email students by 3 pm on the day of class, and Martha will post a voice mail message if class is cancelled. If no notice is given prior to 3 pm, class will be in session.

Evaluation

Students in the MES program are evaluated consistent with the college’s evaluation procedure. Student work will be assessed on an on-going basis throughout the quarter. During the 5th week of the Fall Quarter, faculty will evaluate all student work and a 5th Week Warning Letter will be sent to students whose performance might result in credit loss. Assessment is based on completion of assigned work, quality of that work, attendance, participation and professionalism consistent with graduate work. During Evaluation Week, which follows the 10th week of the quarter, students must meet

with their seminar faculty leader. The seminar faculty leader will assess the student’s work and the Self-Evaluation that the portfolio. A written Faculty Evaluation of Student Achievement will be filed and credit awarded (or not). After successful completion of gCORE, the student will proceed to the second core program in Winter Quarter.

Required Readings

1. Wayne C. Booth et al., The Craft of Research, Third Edition (University of Chicago Press, 2008).

2. F. Stuart Chapin et al., Principles of Terrestrial Ecosystem Ecology, First Edition (Springer, 2002 – not 2012! The bookstore ordered the first edition!).

3. Arthur Kruckeberg, The Natural History of Puget Sound Country (University of Washington Press, 1991).

4. Paul Robbins et al., Environment and Society (Wiley-Blackwell, 2010).

5. Donald Worster, Nature’s Economy: A History of Ecological Ideas, Second Edition (Cambridge University Press, 1994).

6. Richard White, Organic Machine: The Remaking of the Columbia River (Hill and Wang, 1995)

Students can purchase these books at the bookstore or order them online. Additional readings, as assigned, will be posted on the moodle site. (Note that we will be using the Booth, Chapin, and Robbins books for both gCORE and ESS.)

Typical Class Schedule

Each 4-hour class session will typically (but not always) consist of the following activities:

lecture or workshop and question/answer session (~ 90 min),

workshop or seminar (~90 min),

debrief of the evening or week, and preview of the coming week (~15 min).

Typical Weekly Assignments

All students are expected to complete the assigned reading prior to class. The foundation of an effective seminar discussion is a group of participants who have read the material carefully and formulated some key questions and responses about it. All students are required to produce three essays (3 page, double-spaced) in response to the seminar reading between weeks 2 and 7. Each student will write an essay on alternate weeks. We will provide additional guidance for these essays, including the schedule of due dates for each student, on the first day of class. All students should prepare for seminar with a written response to the following three questions (1-3 sentences for each question) and submit these responses in their final portfolio.

1. In your estimation, from your reading of the assignment, which of the author’s findings is the most important to the program themes, or to your own work in environmental studies? Say why.

2. Among the various claims the author(s) makes, state one with which you find especially compelling or flawed. Say how you might further support a compelling claim or counter a flawed claim.

3. Articulate one question from the reading that you would like to discuss in seminar.

Students will also be responsible for reading and reviewing the writing of their peers. For each of the three essays, students should find a colleague to read their essay and fill out a peer review sheet (posted on moodle site), then attach both the peer review sheet and rough draft (with comments) to their final draft. We will also have some additional

assignments that students should complete in preparation for workshops, which should be included in their portfolio. For example, we will have several workshops on scientific research articles and will ask students to focus on specific aspects of each article.

Research Assignment

In order to further develop the research and writing skills that they will draw upon for the candidacy paper in ESS (winter quarter), students will complete an annotated bibliography and research paper (8-10 pages, double-spaced). Students should select a topic that is discussed in this quarter’s seminar readings and conduct a thorough literature search to find subsequent articles or books on that topic. What further research has been completed on this topic since the publication of our class reading? How has new research confirmed or revised the author’s interpretation in the seminar reading? What are the most promising directions of current research? The key due dates for each step of this assignment are contained in the schedule below; we will provide further details at our first class meeting.

All writing assignments should be:

Word-processed, double-spaced, two-sided, 11 or 12 point font, 1” margins, spell-checked, and proof-read.

In top right corner: Your name, seminar faculty, Week #, date of submission

Centered Paper Title

Pages should be numbered (in Word, use Header/Footer feature).

Course Portfolio

Students will collect and organize all their work for this course as part of a course portfolio, which they will submit to their seminar faculty during the 5th week of the quarter (Tuesday, Oct. 23) and at the last class meeting (Thursday, Dec. 6). We recommend getting a three-hole binder for this portfolio. We will provide a checklist for this portfolio prior to week 5 and week 10 in order to help students maintain a complete and organized portfolio.

Quarter Schedule:

Note that this is a tentative schedule. We are still in the process of finalizing some of the reading assignments and the dates for some of the speakers. We will have an updated schedule on the first day of class. Note that we will also offer several optional sessions that orient students to Evergreen and its unique resources, which are scheduled for Thursdays at 5 pm. We will provide more information about them on the first day of class.

Week Tuesday Thursday

Week 1

Sept. 25, 6-10 pm

Lecture: Introduction to Course

Welcome to the Pacific Northwest! (Martha)

Deciphering a Scientific Article (Carri)

Writing an Argumentative Essay I (Kevin)

Reading: Booth, pp. 1-28, 105-130

Seminar: Kruckeberg, ch 1, 2, 7 (prairies, pp.

284-306); Hamman et. al. (2001)—This article

will be posted on moodle and emailed to students.

Sept. 27, 1-7pm

Field trip to JBLM Prairies (Carri)

Meet in C lot at 12:45 pm (look for the yellow school bus!) Bring weather-appropriate clothing, sturdy shoes, water, snacks, work gloves, and

notebook/pencil. Students who cannot make this field trip should discuss an alternative assignment with faculty.

Week 2

Oct. 2, 6-10 pm

Lecture: Ecology and Religion (Kevin)

Seminar:

Worster, chapters 1-2; White (1967) “Historical Roots of Our Ecologic Crisis”; Berry (1993) “Christianity and the Survival of Creation”

Due: Essay 1a (Group 1)

Oct. 4, 6-10 pm

Lecture: Pacific NW Aquatic Ecosystems (Carri)

Reading: Kruckeberg, ch 3, 4, 7 (lakes and wetlands, pp. 247-284)

Workshop: Scientific article on aquatic ecosystems (TBA—moodle)

Week 3

Oct. 9, 6-10 pm

Lecture: Ecology and Romanticism (Kevin)

Writing an Argumentative Essay II (Kevin)

Reading: Booth, pp. 130-170

Seminar:

Reading: Worster, chapters 3-5

Due: Essay 1b (Group 2)

Oct. 11, 6-10 pm

Lecture: Pacific NW Terrestrial Ecosystems (Carri)

Reading: Kruckeberg, ch 5, 6, 8;

Workshop: Scientific article on terrestrial

ecosystems (TBA—moodle)

Week 4

Oct. 16, 6-10 pm

Lecture: Michael Zimmerman on Clergy Letter

Project and Evolution Sunday

Reading: TBA--moodle

Seminar: Worster, chapters 6-9

Due: Essay 2a (Group 1)

Oct. 18 and Oct. 19

Pack Forest and Mt. Rainier Field Trip

First day and evening at Pack Forest; second day at Mt. Rainier.Meet in C lot at 8:30 am on Thursday, Oct. 18 (look for the vans!) Return morning or evening of Friday, Oct. 19.

Tour of Pack Forest managed forests

Lecture: National Parks (Martha)

Lecture: Darwinian Revolution (Kevin)

Reading: TBA—moodle

Students who cannot make this field trip should discuss an alternative assignment with faculty.

Week 5

Oct. 23, 6-10 pm

Lecture: Historical Perspectives on Ecology and Geography (Kevin and Martha)

Seminar: Worster, chapters 10-12, 17

Due: Essay 2b (Group 2)

Due: Mid-Quarter Portfolio Oct. 25, 6-10 pm

Lecture: Evolution in Contemporary Ecology (Carri)

Workshop: Scientific article on evolutionary ecology (TBA—moodle)

Due: Research Paper Outline and Bibliography

Week 6

Oct. 30, 6-10 pm

Lecture: Origins of Ecosystem Ecology (Kevin)

Seminar: Worster, chapters 13-16

Due: Essay 3a (Group 1)

Faculty will return Research Paper Outline Nov. 1, 6-10 pm
Lecture: Ecosystem Ecology I (Carri)

Reading: Chapin, chapters 1 and 3

Panel: Adjunct Faculty I

Week 7

Nov. 6, 6-10 pm

Lecture: History and Geography of Columbia Gorge (Martha)

Seminar: White, Organic Machine (entire)

Due: Essay 3b (second group)

Nov. 8, 6-10 pm

Lecture: Ecosystem Ecology II (Carri)

Reading: Chapin, chapter 4

Panel: Adjunct Faculty II

Week 8

Nov. 13, 6-10 pm

Lecture: Explanation and Method in Ecology (Kevin)

Seminar: TBA—Moodle

Nov. 15, 6-10 pm

Lecture: Ecosystem Ecology III (Carri)

Reading: Chapin, chapter 7

Panel: Core Faculty

Due: Research Paper (bring THREE copies)

Thanksgiving Break

Week 9

11-26

Nov. 27, 6-10 pm

Lecture: Current issues in Political Ecology (Martha)

Seminar: Robbins selections (TBA)

Faculty and peer reviewers will return Research Paper with comments

Nov. 29, 6-10 pm

Lecture: Ecosystem Ecology IV (Carri)

Reading: Chapin, chapters 11 and 12

Panel: Environmental Careers in Private Sector

Week 10

12-3

Dec. 4, 6-10 pm

Student Presentations

Lecture: Scientific Revolutions, Past and Future (Kevin)

Reading: TBA—moodle

Dec. 6, 6-10 pm

Student Presentations

Due: Writing Portfolio with Essay Revisions and

Final Revisions of Research Paper

Eval 12-10

Evaluation Week: Evaluation Meeting with Seminar Faculty
� If no HJA archived data sets are relevant to your topic, include the most relevant. “In the future, most of us will look at repositories and collect data to fill in the holes,”  Deb Peters, Evergreen ESS PLATO lecture, 3/1/ 2012.





