BIOL 160 / ENVS 110 Winter 2015
Instructor: Virginia Matzek 
Phone: 408-551-6006
Office: Varsi Hall 217
Email: vmatzek@scu.edu
Office hours: M 12-1 pm, F 9-10 am, or by appt
Course description: A course in applied statistics for biologists and environmental scientists. Students gain training in experimental design, quantitative analysis, and hypothesis testing. Theory and concepts are covered in lectures and readings. Laboratory sessions provide practical experience in computing statistical procedures with statistical software. Examples used in lectures and lab assignments are derived from medical research, public health, ecology, and environmental risk assessment. 
Time and Location: Lecture is MWF 10:30am-11:35pm in Kenna 109

   Lab is Wednesday 11:45-2:30, or 2:40-5:25 pm in Varsi 222
University-provided software: We will use IBM SPSS v22.0 for lab exercises and the final project. SCU has a site license for this software, so it is available on most campus computers. 

Required Materials:

Textbook: The Analysis of Biological Data, 2nd ed. by Whitlock & Schluter (additional readings may be provided on Camino)
Calculator: At a minimum your calculator must add, subtract, divide, multiply, take the inverse (1/x), raise a number to a power (yx), and calculate the square root.
Learning Goals: 

Students completing this course should:

· better understand the application of the scientific method 

· understand hypothesis testing and the concept of type I and II errors
· be better able to evaluate scientific evidence

· be able to interpret and display data in graphical and tabular form

· be able to gather a representative yet efficient sample from a population

· be able to decide which statistical test to apply in any given situation

· be able to perform a variety of statistical tests and interpret the results

· be better able to comprehend and compose the methods and results sections of scientific papers

The learning goals for this course fall under the “scientific methodologies and critical thinking” and “scientific communication” goals of the Biology Department.

Scientific methodologies and critical thinking. Students will be able to:

· Read scientific literature and evaluate the quality of evidence presented.

· Formulate a plan to evaluate a biological problem through the creation and testing of hypotheses.

· Analyze and interpret quantitative data.

Scientific communication. Students will be able to:

· Summarize and display scientific data clearly and logically.

The learning goals for this course fall under the “critical thinking” goals of the Department of Environmental Studies and Sciences.
Critical thinking. Graduating seniors:

· can correctly identify which methodological tools and quantitative/qualitative skills are appropriate to address particular environmental questions; and

· are able to assess the quality of different types of evidence and understand the role that uncertainty and risk play in environmental decision making.

Reading: Reading should be done before the date of the lecture. To encourage you to come to class prepared, there will be a set of “reading questions” due on many occasions. Reading questions (RQs) are intended to get you thinking seriously about the material before you hear a lecture on it; they are not intended to test mastery of material that you have not yet been taught. Accordingly, the grade scale is from A to C on these assignments and primarily reflects the seriousness of your effort. RQs are never accepted later than the beginning of class on the due date; however, if you have an excused absence, I will also excuse you from RQ for that day.
Course website: Homework assignments, additional readings, and reading questions will be posted on Camino. 

Attendance for lectures: You are responsible for all lecture content and in-class assignments, as well as any announcements made in lectures. That said, I do not take attendance on regular lecture days. If you miss a lecture due to illness or other difficulty or commitment, it is your responsibility to make arrangements with a classmate to get the lecture notes and then, if you have questions, to come see me during office hours. 
Attendance for exams: I will accommodate an absence on an exam date only if you are seriously ill or have a death in your immediate family. Please try to notify me before the test so we can make arrangements for a make-up exam. Athletic events, field trips for other courses, and other University sponsored events are not legitimate excuses for missing an exam. An unexcused absence from an exam results in a score of zero for that exam. 
Attendance for labs: Attendance in all lab sections is mandatory. Only serious illness or a death in the immediate family excuses you from lab, and I will expect appropriate documentation upon your return to school. Athletic events, field trips for other courses, and other University sponsored events are not legitimate excuses for missing a lab section. An unexcused absence from lab results in an automatic F in the course.
Homework: Problems will be assigned throughout the course. 
Exams: All exams are cumulative. Study guides will distinguish equations that must be memorized from those that will be provided on the exams.
Exams and Assignments
Date
Percentage
Exam 1
Friday, January 30
 10% 

Exam 2
Friday, February 20
 15%
Final Exam
Monday, March 16              
 30% 
Lab Assignments


 10%
Homework Assignments


 10%
Reading Questions 
 

 10%
Group Project

 15%
Due dates for homeworks and reading questions can be found on the course schedule. 

Late penalty: Late assignments will be penalized 30% off, and will not be accepted more than 1 week after the due date. RQs are ONLY accepted at the beginning of class and are never accepted late. If you miss class on a day an assignment due, your work is automatically late unless you have an excused absence.
Academic Dishonesty: Cheating, plagiarism, data fakery, and other forms of academic dishonesty are not tolerated, and will result in a failing grade for the course. The university may take further disciplinary action. Although group learning is encouraged, when you turn in work for grading with your name on it, I expect it to be your original, independently performed work, not a team effort or a collaboration with other students in the class. Plagiarism is the use of another’s words or ideas with improper or insufficient credit to the source; note that using someone else’s wording verbatim or nearly verbatim is still plagiarism, even if you credit the source material. If you are unsure how to properly paraphrase and cite the work of others, resources are available on campus. 
Disability accommodation policy: To request academic accommodations for a disability, students must be registered with Disability Resources. To register, go online to www.scu.edu/disabilities. You will need to register and provide professional documentation of a disability prior to receiving academic accommodations. The “Required Documentation” section of the website will tell you what you need to provide; you can call Disability Resources at (408) 554-4109 or visit them in room 216 of the Drahmann Center if you have questions. 

	Wk
	
	Date
	Topic
	Read by today
	Due today
	Lab

	1


	M
	1/5
	Class Intro; types of data
	
	
	Introduction to graphing and summary stats in SPSS

	
	W
	1/7
	Graphing data
	Ch1 pp11-17; Ch 2 pp 25-46
	RQ#1
	

	
	F
	1/9
	Summary statistics
	Ch 3 pp65-80, 82-84
	
	

	2


	M
	1/12
	Population parameters and sample estimates
	Ch1 pp1-11; Ch4 95-107
	HW#1
	Representative samples

	
	W
	1/14
	Probability
	5.1-5.8
	RQ#2
	

	
	F
	1/16
	Probability ctd; Intro to hypothesis tests
	Ch 6
	HW#2
	

	3


	M
	1/19
	MLK Day Holiday—no class
	
	
	Introduction to hypothesis testing

	
	W
	1/21
	Hypothesis testing continued; Binomial distribution
	Ch 7 
	RQ#3
	

	
	F
	1/23
	Chi-square goodness of fit
	8.1-8.4
	HW#3
	

	4


	M
	1/26
	Goodness of fit continued
	8.5
	
	Goodness of fit, independence tests

	
	W
	1/28
	Chi-square test of independence
	Ch 9
	
	

	
	F
	1/30
	EXAM 1
	
	
	

	5


	M
	2/2
	Normal Distribution 
	Ch 10
	RQ#4
	Intro to group project  Read survey design handout before lab.

	
	W
	2/4
	One-sample t-test


	Ch 11, also pp 176-177
	RQ#5
	

	
	F
	2/6
	Paired designs


	Ch 12 pp 327-335
	HW#4
	

	6


	M
	2/9
	Two sample t-test


	Ch 12 pp 335-353, Sec 12.6
	
	T-tests

	
	W
	2/11
	Transformations; Nonparametric tests
	Sec 13.1-13.6
	RQ#6
	

	
	F
	2/13
	1-way ANOVA
	Sec 15.1-15.5
	
	

	7


	M
	2/16
	Presidents’ Day Holiday—no class 
	
	
	1-way ANOVA

	
	W
	2/18
	1-way ANOVA continued
	
	
	

	
	F
	2/20
	EXAM 2
	
	
	

	8


	M
	2/23
	Experimental design 


	Ch 14; Sec 12.4; pp 115-116, 201-202, 301-2 
	RQ#7
	Workshop on group project

	
	W
	2/25
	Factorial designs, 2-way ANOVA
	14.5 & 18.3
	
	

	
	F
	2/27
	Reporting results; interpreting interactions
	Sec 5.9
	HW#5
	

	9


	M
	3/2
	Correlation

	16.1-16.5
	RQ#8
	Regression & Correlation

	
	W
	3/4
	Regression 
	17.1
	
	

	
	F
	3/6
	Regression continued
	17.2-17.3, 17.5
	
	

	10


	M
	3/9
	Logistic regression
	17.9
	HW#6
	Final analysis survey data

	
	W
	3/11
	Advanced statistical techniques
	
	
	

	
	F
	3/13
	Practice problems
	
	
	


Final Exam is 9:10am-12:10pm on Monday, March 16 (yes! the very first exam period! I do not set these times, fyi.)
