Syllabus
BIO 682, Quantitative Biology (#6190)

Building: Biology (21), Room 419, MWF 11:30 - 12:20, Spring 2009
GENERAL INFORMATION
Course coordinator:  Phil Service
Instructors (office, phone): P. Service (426; 7216; Philip.Service@nau.edu), S. Shuster (302; 9302; Stephen.Shuster@nau.edu), S. Hempleman (402; 7220; Steven.Hempleman@nau.edu), K. Nishikawa (428, 9497; Kiisa.Nishikawa@nau.edu) (all offices in Bldg. 21), D. Smith (dss44@nau.edu)
COURSE PREREQUISITES

STA 570 or permission of course coordinator.

COURSE DESCRIPTION
This course is an introduction to experimental design, sampling methods, hypothesis testing, and quantitative analysis of data from biological systems.

COURSE OBJECTIVES
The primary goal of this course is to provide incoming graduate students and advanced undergraduates with experience in designing experiments and analyzing data for thesis and dissertation research.

TEXTBOOKS AND MATERIALS

Recommended texts/software:

Sall, John, L. Creighton, and A. Lehman.  2007. JMP Start Statistics: A Guide to Statistics and Data Analysis Using JMP, 4th ed.  SAS Press.
Optional texts:

Sokal, R. R., and F. J. Rohlf.  1995.  Biometry, 3rd ed., W. H. Freeman, San Francisco.

Rohlf, F. J., and R. R. Sokal.  1995.  Statistical Tables, W. H. Freeman, San Francisco.

Other references:

Manly, Bryan F. J.  1997.  Randomization, Bootstrap, and Monte Carlo Methods in Biology, 2nd ed.  Chapman & Hall, New York.

Siegel, S., and N. J. Castellan, Jr.  1988.  Nonparametric Statistics for the Behavioral 
Sciences, 2nd ed., McGraw-Hill, New York.

Other software that may be required by individual instructors.

COMPUTER ACCESS / SOFTWARE
Students will be required to use the JMP statistical analysis package for many assignments (see required texts).  NAU has a site license for JMP.  You will most likely use JMP remotely through NAU’s Virtual Lab.  See this page for information about how to use Virtual Lab. http://www4.nau.edu/its/itsinfo/virtuallab.htm  Both JMP 7 and JMP 8 are available.  Given that the text book (see above) refers to JMP 7, I expect that’s the version that we will use.  Note: if you are a Mac person (as am I), you will also need Microsoft Remote Desktop Connection Client for Mac, which is a free download from Microsoft: http://www.microsoft.com/mac/products/remote-desktop/default.mspx  HINT:  you might check to see if a usable version of JMP already installed on a computer in your lab.  If so, it might be a little bit easier than using JMP through Virtual Lab.

Various instructors may also ask you to use other software packages, e.g. PC-ORD, and will provide details as needed.
EVALUATION
Problem Sets (60%)

Three instructors (Service, Hempleman and Shuster) will assign problem sets.  The problem sets from Shuster will account for 31% of your grade, those from Service 18%, and those from Hempleman for 11%.  Students may discuss problem sets, but original material must be handed in by each student.  THESE PROBLEM SETS WILL BE DUE ON THEIR ASSIGNED DATES.  Points will be deducted from late assignments at the discretion of instructors.

Term Paper:  Due April 17, 2009 (25%)

Each student is required to write a paper of no more than 15 double-spaced typed pages based on analysis of an original data set.  These data can drawn from students’ thesis or dissertation research, but students are encouraged to use this paper as an opportunity to work up data from “side projects.”  If you do not have a data set for analysis, see one of your instructors about obtaining one of his or her data sets.


The format and style of this paper should follow that of a scientific journal such as Ecology, Evolution, or Animal Behaviour, etc.  Consult a recent copy of one of these journals (depending on which most closely fits your research topic) and prepare your paper according that journal’s format and Instructions to Authors.  You must name the journal format you are using on your cover page. If you do not follow the journal format explicitly, your manuscript will be returned. Note that this exercise is designed to illustrate your statistical expertise.  Therefore, you should provide only enough background information on your experimental system to frame the research questions.  Concentrate mainly on presenting a clear and insightful analysis of your data set.


Your paper should minimally include the following sections: (1) Introduction, a brief description of the research questions; (2) Methods, including (a) the means by which the data were collected, as well as (b) a description and justification of the statistical analyses used; (3) Results of the statistical analyses, with data appropriately presented in figures and/or tables (these should use the format prescribed in your preferred journal’s Instructions to Authors); (4) Discussion of the statistical analyses, including (a) the biological interpretation of your results and (b) alternative analysis strategies for the data set; (5) selected References that identify the importance of the research questions as well as justify the use of particular statistical tests.


Prepare the paper with the same care you would use when submitting a paper for publication. 

Oral Presentations (15%)


Each student is required to give an oral presentation (approx. 15 - 20 min., depending on the number of students enrolled) on their statistical analysis of the above data set.  This presentation should follow the format and style of papers presented as scientific meetings, and minimally include (1) a brief introduction of the research questions, (2) methods of data collection, (3) a description and justification of the statistical analyses, (4) results of the statistical analyses, (5) biological interpretation of the results, and (6) discussion of alternative analysis strategies.  You may use whatever visual aids you like, but remember that a glitzy presentation is no substitute for well-collected data and appropriate, clearly presented statistical analyses.  The goal of this assignment is for you to show that you understand which statistical tests are appropriate (and which are not), the assumptions of the statistical tests you use, and how your results can be interpreted. Plan for your presentation to last approximately 15 min with 5 min for discussion.


Final grade will be based on the proportion of 100% each student earns.


At the graduate level, it is understood that attendance and participation in all class activities is required.  Please see the appended NAU policy on Academic Integrity.

LECTURE SCHEDULE
Dates
Topic
Instructor
1/12
Orientation (1)
Service
1/14 – 1/16
Non-parametric methods (1)
Shuster

MARTIN LUTHER KING JR. HOLIDAY            1/19

1/21 – 2/6
Non-parametric methods (8)
Shuster
2/9 – 2/11
Intro to parametrics, t-test (2)
Nishikawa
2/13 - 3/9
Analysis of variance (11)
Service


(parametric and randomization)

3/11 - 3/13
Linear regression and correlation (2)
Hempleman


Analysis of covariance

SPRING BREAK
3/16-3/20
3/23 - 4/1
Linear regression and correlation (5)
Hempleman


Analysis of covariance

4/3 - 4/24 
Multivariate statistics, 
Shuster, Smith

Community analyses (10)


4/27 - 5/1
Student presentations
staff

Reading assignments will be made by each instructor, as appropriate.

NORTHERN ARIZONA UNIVERSITY

POLICY STATEMENTS
SAFE ENVIRONMENT POLICY

NAU's Safe Working and Learning Environment Policy seeks to prohibit discrimination and promote the safety of all individuals within the university.  The goal of this policy is to prevent the occurrence of discrimination on the basis of sex, race, color, age, national origin, religion, sexual orientation, disability, or veteran status and to prevent sexual harassment, sexual assault or retaliation by anyone at this university.

You may obtain a copy of this policy from the college dean's office.  If you have concerns about this policy, it is important that you contact the departmental chair, the Office of Student Life (523-5181), the academic ombudsperson (523-9368), or NAU's Office of Affirmative Action (523-3312).

STUDENTS WITH DISABILITIES

If you have a learning and/or physical disability, you are encouraged to make arrangements for class assignments/exams so your academic performance will not suffer because of the disability or handicap.  If you have questions about special provisions for students with disabilities, contact the Counseling and Testing Center (523-2261).

It is your responsibility to register

ACADEMIC INTEGRITY


Cheating on examinations is a serious breach of academic ethics.  Observed instances of cheating will, if the evidence is sufficiently compelling, result in some measure of disciplinary action.  Such action may include the awarding of a grade of zero on the exam in question, and possible additional sanctions (see Student Handbook, Appendix F).  It is also a violation of academic ethics to respond for another person, who is not in attendance, when class roll is taken.


Acts of academic dishonesty, including, but not limited to, such activities as plagiarism, forging an instructor's signature, stealing tests, copying themes or tests from other students, or using "crib notes", are regarded as serious offenses by the department and the university.  Students charged with such acts are subject to the Arizona Board of Regents Code of Conduct and procedures set by NAU.


Special care must be taken by students not to represent the work of others as their own when preparing and presenting reports and papers for a grade in a course.  The intentional use of another's intellectual property without giving credit to that person is dishonest and considered an act of plagiarism -- the systematic, unacknowledged use of techniques, data, words, or ideas of another.  Plagiarism is illegal and the injured party can sue.  Similarly, students in the process of obtaining data and preparing research reports must guard against knowingly incorporating false of erroneous results.  The intention to deceive others in this regard is fraud.  Fraud can have a severely detrimental effect on a student's career and harms others that are misled by relying on fraudulent claims.

INSURANCE STATEMENT


Students participating in a University-sponsored field trip do not have health or medical coverage through the State's self-insurance program in the event of an accident.  This also applies to students who are injured in the dorm, classroom, or University-supported activity.  Students should provide their own health and medical coverage, either through their parents' insurance policy or by purchasing a student plan, such as the one available through Fronske Health Center.
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