	[image: image1.png]



	Course Approval Form
	For approval of new courses and deletions or modifications to an existing course. 

More information is located on page 2.  


	Action Requested:
	Course Level:
	

	X
	Create new course
	
	Delete existing course
	
	Undergraduate
	

	
	Modify existing course (check all that apply)
	X
	Graduate
	

	
	
	Title
	
	Credits
	
	Repeat Status
	
	Grade Type
	
	
	

	
	
	Prereq/coreq
	
	Schedule Type
	
	Restrictions
	
	
	
	
	


	College/School:
	Provost/COS/CHSS
	Department:
	MCCS

	Submitted by:
	R. Christian Jones
	Ext:
	703-993-1127
	Email:
	rcjones@gmu.edu


	Subject Code:
	CONS
	Number:
	XXX
	Effective Term:
	
	Fall
	

	(Do not list multiple codes or numbers.  Each course proposal must have a separate form.)
	
	X
	Spring
	Year
	2010
	

	
	
	
	Summer
	


	Title:
	Current
	Experimental Design: Methodologies & Statistics for Ecological Research

	
	Banner (30 characters max including spaces)
	Experimental Design & Statistics

	
	New
	


	Credits:

(check one)
	X
	Fixed
	
	or
	
	
	Repeat Status: (check one)
	X
	Not Repeatable (NR)

	
	
	Variable
	
	to
	
	
	
	
	Repeatable within degree (RD)
	Total repeatable credits allowed:
	

	
	
	
	
	
	
	
	Repeatable within term (RT)
	
	


	Grade Mode: (check one)
	X
	Regular (A, B, C, etc.)
	
	Schedule Type Code(s): 
(check all that apply)
	X
	Lecture (LEC)
	
	
	Independent Study (IND)

	
	
	Satisfactory/No Credit
	
	
	X
	Lab (LAB)
	
	
	Seminar (SEM)

	
	
	Special (A, B C, etc. +IP)
	
	
	
	Recitation (RCT)
	
	
	Studio (STU)

	
	
	
	
	
	
	Internship (INT)
	
	
	


	Prerequisite(s):
	Corequisite(s):

	Basic statistics course.
	None


	Special Instructions: (restrictions for major, college, or degree; cross-listed courses; hard-coding; etc.)

	


Catalog Copy for NEW Courses Only (Consult University Catalog for models)
	Description (No more than 60 words, use verb phrases and present tense)
	Notes (List additional information for the course) 

	Provides a foundation of statistical design and analysis techniques for ecological research and conservation methodologies. Focus on increasing knowledge of statistical tests, interpretation of results, and ability to disseminate and clearly explain these results.
	Course taught in an intensive, mixed-format offering, in a 10-day session offsite at the SI-Mason Center in Front Royal. Students complete some readings in advance of first classroom session and submit a written final assignment within one month after conclusion of classroom component.
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Experimental Design: Methodologies & Statistics for Ecological Research 
(CONS XXX, 3 credits)

Place and Time of Course Meetings:

· June or August 2010 intensive onsite course at Smithsonian National Zoo’s Conservation and Research Center, 1500 Remount Road, Front Royal, Virginia, 22630.

· Students shall have completed pre-course readings before meeting at Front Royal. 
· Course concludes one month after onsite course ends, with submission of final assignment.

Prerequisite: A basic statistics course.

Instructor of Record: Ann Henderson, PhD, Senior Researcher, National Geographic Society.  Email: anhender@ngs.org; phone: 970-846-6218. Office hours: by appointment.

Additional Instructor: R. Christian Jones, PhD, Professor, Environmental Science and Policy, George Mason University

Guest Lecturers:

Guest lecturers from various disciplines and backgrounds may take part throughout the course.
Catalog Course Description: (3:3:0) Prerequisite: basic statistics course.  

Provides a foundation of statistical design and analysis techniques for ecological research and conservation methodologies. Focus on increasing knowledge of statistical tests, interpretation of results, and ability to disseminate and clearly explain these results. 

Learning Objectives:  We will cover basic design issues and statistical methods that are needed for ecological research. We develop the ability to correctly choose the appropriate test for particular research questions, and examine the statistical basis for each test. We will perform the tests, and interpret the results. This course also covers how to explain clearly, both in writing and verbally, the tests and results to other researchers and managers.  We develop the capacity to evaluate critically research encountered in the literature. 
(1) Students will obtain a foundation in statistical research design and conservation research methodologies.

(2) Students will practice the skill of explaining tests, including test assumptions and limitations, and test results to other researchers and managers.

(3) Students will understand that data analysis is dependent on research design and implementation.
(4) Students will explore a toolbox of statistical analysis procedures for ecological research.
Learning Outcomes: Students will become proficient in standard experimental design and statistical techniques. They will be able to choose the appropriate test needed, as well as evaluate research in the literature. They will become familiar with a number of methodologies commonly used in conservation research. 

(1) Students will be able to differentiate between the three most common types of ecological, and conservation management research- observational studies, sample surveys, and experiments

(2) Students will be able to choose the correct test for the question at hand, and understand the associated model.  
(3) Students will be able to organize analysis into data exploration, descriptive statistics, and tests. 

(4) Students will be able to interpret test results correctly. 

(5) Students will be able to evaluate critically research encountered in the literature.

Readings:

These readings are to be completed before the start of the course:
Anderson, D. R., W. A. Link, D. H. Johnson, and K. P. Burnham.  2001.  Suggestions for presenting the results of data analyses.  Journal of Wildlife Management 65(3):373-378.

Butcher, J. A., J. E. Groce, C. M. Lituma, M. C. Cocimano, Y. Sánchez-Johnson, A. J. Campomizzi, T. L. Pope, K. S. Reyna, and A. C S. Knipps. 2007. Persistent controversy in statistical approaches in wildlife sciences: a perspective of students. Journal of Wildlife Management 71:2142–2144.

Cherry, S. 1998. Statistical tests in publications of The Wildlife Society. Wildlife Society Bulletin 26:947–953.

Crome, F H J; M R Thomas; L A Moore. 1996. A novel Bayesian approach to assessing impacts of rain forest logging. Ecological Applications 6:1104-1123

Ellison, A.M. 1996. An introduction of Bayesian inference for ecological research and environmental decision-making. Ecological Applications 6:1036-1046.

Fidler, F; M A Burgman; G Cumming; R Buttrose; N Thomason. 2006. Impact of criticism of null-hypothesis significance testing on statistical reporting practices in conservation biology. Conservation Biology 20:1539-1544.

Gerard, P.D., D.R. Smith, and G. Weerakkody. 1998. Limits of retrospective power analysis. Journal of Wildlife Management 62:801-807.

Gibbons, J. M., N. M J. Crout, and J. R. Healy. 2007. What role should null-hypothesis significance tests have in statistical education and hypothesis falsification. Trends in Ecology and Evolution 22:445–446.

Johnson, D H. 1999. The insignificance of statistical hypothesis testing. J Wildlife Management 63:763-772

Hurlbert, H. 1984. Pseudoreplication and the Design of Ecological Field
Experiments. Ecological Monographs 54: 187-211 

Longino, J T; J Coddington; R K Colwell. 2002. The ant fauna of a tropical rain forest: estimating species richness three different ways. Ecology 83:689-702

Platt, J. R. 1964. Strong inference. Science 146:347–353.

Course Schedule:
Note: Course manual will be used daily.
	Day
	Topic

	Pre-course
	Complete the pre-course readings, listed above.

	Day 2


	· 1- and 2- sample comparisons, ANOVA models including 1-way ANOVA, factorial designs, nested designs, split-plot designs, latin squares, repeated measures.
· Lab 1

	Day 3


	· Regression and correlation techniques, logistic regression, mixed models. 
· Lab 2

	Day 4


	· Categorical data analysis techniques; Multivariate data analysis

· Lab 3

	Day 5


	· Understanding biological modeling (e.g. survival analysis, life tables, population growth)

· Lab 4

	Day 6


	· Spatial statistics, Distance sampling

· Lab 5

	Day 7


	· Mark-Recapture
· Bayesian modeling
· Lab 6

	Day 8


	· Biodiversity assessment and monitoring

· Resampling techniques: jackknife, bootstrap

· Lab 7

	Day 9


	· Resource selection and species distribution modeling

· Lab 8

	Day 10


	Morning: Student Presentations

Afternoon: Final Exam


Assignments and Grading Policies

Policy on late assignments:  Unless prior permission is received from the course instructor, late assignments cannot be accepted, nor credit awarded.

Grading:  Grades will be based on the following components

Participation in class discussions and exercises


10%

Lab work







30%


Experimental proposal and oral presentation



30%

Final examination






30%
Grading standards will follow this system: 90 – 100% = A; 80 – 89% = B; 70 – 79% = C etc.  In graduate courses, a B is required to pass a course.
Grading Components and Evaluation:

(1) Participation in class discussions and exercises (10%)  (daily)

Students participate in the lab work and class discussions, and are evaluated on their competency in following the instructions and understanding the concepts. Knowledge of pre-readings is assessed. 
(2) Lab work (30%)
Most days will include a lab in which students will complete an exercise using R and specific conservation-based software packages. This exercise is graded and returned for discussion. 
(3) Experimental proposal and oral presentation (30%).
Each student writes a proposal for a research project of their choosing. They will make a 10 minute presentation for the other students and instructors.  The proposal and presentation must clearly explain the project goals, the statistical design, and proposed analysis. Students may use PowerPoint, flipcharts, or other appropriate visual aids for their presentation. The proposal itself is due one month after the last day of the onsite course session. The goal of the exercise is for students to gain full understanding of the analysis chosen and to see the importance of clear communication of the design and analysis techniques. 

(4) Final examination (30%)

Each student completes a final examination. This will be open-book, but students must work alone. 

