ENVS 21

Introduction to Environmental Science

Fall 2012

Instructor
  
 
Dr. Virginia Matzek

Office Hours


Tu 10:45-11:45, W 1:30-2:30, or by appt
Email
 


vmatzek@scu.edu (Assignments not accepted via email)

Office Telephone:

408/551-6006

Course Description: This course presents an introduction to environmental issues, seen through the lens of the biological sciences. Basic scientific concepts at different scales of biological organization, from genes to ecosystems, are illustrated by their application to contemporary environmental questions. In lecture, students are expected to think critically, read widely, and participate in group discussions. In laboratory and field exercises, the emphasis is on applying the scientific method and analyzing data.

Learning Objectives: This course satisfies the Natural Science Area requirement of the SCU Core Curriculum, and is organized around four Core learning objectives:

	What the objective is
	How the class works toward it

	Students will demonstrate a basic understanding of the theory and concepts central to environmental science.
	We cover the basic theory and concepts through lectures, readings, and in-class discussions. You’ll be tested on these through quizzes and exams.

	 
	 

	Students will apply scientific reasoning and methods of inquiry, including formulating testable hypotheses, designing informative experiments, and collecting experimental or observational data that explain phenomena in the natural world.
	Lab exercises will require you to formulate a hypothesis and execute an experiment of your group’s choosing. Virtually every lab will involve data gathering of some sort.

	 
	 

	Students will interpret scientific data, qualitatively and quantitatively, in order to derive conclusions consistent with the scope and quality of data.
	Understanding and interpreting data presented in graphical form is an important skill we'll practice in lecture. You'll also make your own graphs, analyze data, and write up your conclusions for lab reports.

	 
	 

	Students will recognize limitations of experimental and observational methods and understand concepts of probability, causation, and correlation.
	Several of our case study topics will ask you to consider how we make decisions in the face of scientific uncertainty and varying assessments of risk.


Pathway: This course is associated with the “Sustainability” Pathway in the core. If you choose the Sustainability Pathway, you may want to save electronic copies of your work in this class for inclusion in your Pathway Portfolio due in Senior Year. Try Dropbox or some other cloud computing service for safekeeping of your electronic work over long periods.
Tips for success in this class:

· Attend class. Quiz and exam material is largely from lecture. I don’t teach out of the textbook; the written material on my slides covers only a small fraction of what I lecture on; and the trickiest concepts are discussed more fully in small groups during class. Attendance is critical.

· Take notes. Don’t let the Powerpoint slides lull you into a state of passive screen-watching. The act of taking notes is a powerful learning tool; it helps you filter, process, and reinforce information as you do it.  If your notetaking skills are rusty, come see me in office hours, and I’ll be happy to diagnose your notebook. I recommending printing out the slides from Camino in advance of lecture to give you a framework for note-taking. I also provide some checkpoints in the first couple of lectures to make sure you’re hitting the key concepts in your notes.

· Speak up. Don’t leave class with an unanswered question. A fuzzy understanding is unlikely to get clearer, later, all by itself. Raise your hand during lecture, or speak with me in the few minutes after class.

· Manage your time. Class meets only twice a week and there is at least one homework, and sometimes two, due at each lab session. These are likely to take more than one evening’s work to complete, and their due dates may coincide with quizzes or exams in lecture class. Plan ahead! 

Course content and assignments

Required text and readings: The lecture textbook for this class is Friedland, et al. Environmental Science: Foundation & Applications. ENVS majors take note: the Friedland book is also the text for ENVS 23, so keep your book if you’re planning to stay in the major. Textbook readings are intended as background information to supplement and support the material in lecture, not as a mirror of the lectures. Additional readings to expand your understanding of environmental science are posted as pdfs on Camino; occasionally there may be videos to watch. Together, the assigned textbook pages and online postings constitute a “reading package”; the syllabus lists the dates you are expected to have read these. The lab manual can be purchased at Copy Craft on Lafayette St. Starting on Tuesday, September 25, you must bring the lab manual to lab each week. Some lab protocols and assignments are in the manual, while others will be made available or updated on Camino. Check the syllabus, the lab manual table of contents, and announcements to your email (via Camino) to be sure you come to lab prepared. There are prelab assignments for all 5 of the regular lab weeks following the Excel tutorial.
Lab notebook: Your lab notebook must have a glued or stitched binding (not wire or spiralbound) and have at least 50 pages. The bookstore carries Roaring Springs composition books, quad-ruled, which fit the bill nicely. Starting September 25, I will occasionally check lab notebooks to make sure that they are complete, organized and up-to-date; these unannounced periodic checks figure into your lab notebook grade (50 pts). See the guidelines in the lab manual on how to keep a notebook.

Exams & quizzes: I give multiple-format exams that require a bluebook. Formats include multiple choice, true/false/why, short essay, and ID questions. Quizzes follow the same format (no bluebook required) and are principally based on the readings, although relating the readings to lecture material may be required. Exam questions are largely drawn from lecture and lab material but also cover basic concepts and illustrative examples from the readings, as well as the lab handouts. Exams are cumulative but typically emphasize new material covered since the previous exam. The final exam schedule is set by the university, not me, and I cannot reschedule the final. See my makeup policy if you are considering missing an exam. I allow students to drop their lowest quiz grade.
Homework: Most of the homework in this class is aimed at guiding the student through the process of writing a clear, cogent, concise lab report based on the methods, results, and conclusions that can be drawn from our experiments. Over the course of the quarter, expectations for the length, completeness, and quality of the lab reports gradually increase. 
Preparedness: Lab time is very precious, and it is the job of the student to come to class prepared so that we don’t waste time. This means showing up on time, dressed appropriately, lab notebook and manual in hand, having done the reading and the pre-lab questions, and ready to work. It is unfair to your lab partner if you arrive unprepared. You start the quarter with 25/25 preparedness points. Points are docked for lack of preparation or timeliness (e.g., not having your lab notebook or manual with you, being late, wearing flip-flops, failing to post your data by the deadline, etc.).
Course Policies
A. Academic Honesty

Collaboration with other students on work produced for a grade is not permitted.  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 your lab partner or other students in the class. Cheating, plagiarism, data fakery, and other forms of academic dishonesty are not tolerated, and I reserve the right to punish them according to my judgment of the seriousness of the offense, up to and including failure of the course and reporting to the office of student conduct. 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, and you should also see my guidelines in the lab manual.
B. Attendance
Lab attendance is mandatory. Unavoidable absences excused with appropriate documentation are acceptable, but the student will be responsible for making up the lab independently, on his/her own time (e.g., borrowing equipment, going to the field site, and collecting data on a weekend). To ensure small groups for field trips, this lab is on a 6-week, not a 10-week, schedule; students will be divided into groups and assigned to attend at particular times via signupgenius.com. Note also that one week of lab meetings is substituted by a Saturday lab at Almaden Quicksilver Park on Oct 6. Any student having a conflict with this date must see me IMMEDIATELY to discuss how and when the student will make up the lab independently. I don’t take roll in lecture, but it is in your interest to be there. In-class work is occasionally collected and graded for extra credit.
C. Turning in assignments
Homework assignments in this course must be TYPEWRITTEN. Unless otherwise noted, all assignments are due in lab, on paper, folded lengthwise down the middle with your last name written on the outside. Late assignments suffer a -30% penalty, starting at the end of class on the due date. No late assignment may be turned in by e-mail, nor will I accept them more than 1 week after the original due date. Prelabs are never accepted late.
D. Communications 
I post all my lecture slides, homework assignments, reading packages, and grades on Camino. Students are encouraged to verify the record of their grade on Camino; no grade changes will be made more than 1 week after the grade is posted. Camino is also the way that I communicate changes or updates between lecture meetings, so please check your email frequently.
E. Makeups

As a general rule, I do not give makeups for exams, assignments, or labs. I occasionally depart from this policy for students who have evidence-backed, unavoidable excuses for needing to miss an exam. My usual remedy is to allow another exam to count double. Please note that trips out of town rarely fall into the “unavoidable” category, nor do the many types of “failure to plan.” Failure to attend the final exam will result in an automatic incomplete that must be resolved in the first 3 weeks of the next term.

F.  Disruptions to class

Laptops, smartphones, and other devices with screens are not permitted because of their potential to distract other students. Any other behaviors that disrupt lecture will be cause for you to be dismissed from the classroom.

G. Disability accommodations. To request academic accommodations for a disability, students should contact Disability Resources in Benson 216, 408-554-4109. Students must provide documentation of a disability to DR prior to receiving accommodations. 
H. Lab safety: There is absolutely NO EATING OR DRINKING in the lab at any time; this includes personal water bottles. CLOSED-TOE SHOES must be worn at all times; students will be sent home to change shoes and will have to make up the missed part of lab. Your best defense against injury or harm in the lab is to understand thoroughly what you’re doing before you begin each step. If you aren’t sure, ask first. If you are injured working in the lab, tell me right away. If chemicals get on your skin or clothes, or you are breathing chemical fumes, tell me right away. Clean up spills immediately and if anything breaks, tell me right away. If it’s not part of our lab setup, don’t mess with it. Lab exercises are designed to be harmless when you follow proper procedures, so make sure you know what those procedures are.

I. Field safety: On our field trips, you may encounter  hazards—poison oak, slippery terrain, wild animals, bad weather—no different than those you would encounter on any day hike in the outdoors. Dress for success: sturdy footwear, clothing appropriate for the weather, sunscreen, hat, water bottle, etc. Use common sense: stay on the trail, keep up with the group, be aware of your surroundings. Don’t collect plants or animals except as part of our lab exercise.

J. Clean-up: At the end of labs and field trips, students are expected to help clean up and put away equipment. Leave your lab bench as you found it at the start of lab. Waders and field equipment need to be cleaned and put away dry. Lab groups that finish early are expected to assist groups that are still working and to stay until the period is over and all cleanup is done.

K. Additional info: There will be a bonus question on the first reading quiz intended to reward the people who read this syllabus all the way through. The question is about my high school mascot. The answer to this question is “The Bullfrogs.”
Course grading:
The grading scale for final grades is as follows: A = (93-100%), A- = (90-92%), B+ = (87-89%), B = (83-86%), B-=(80-82%), C+ = (77-79%), C = (73-76%), C-=(70-72%), D+ = (67-69%), D = (63-66%), D- = (60-62%), and F is 59 or below. 

Course components are weighted as follows:

Homework



45% (approx. 600 homework points possible)
Quizzes



10%

Midterm exam


20%
(Midterm exam is on Oct 18)
Final exam



25%
(Final exam is on Dec 4)
LECTURE SCHEDULE –SUBJECT TO CHANGE
	Date
	Topic
	Read by today
	Due today 

	Sep 18
	Introduction: skill work with graphs 
	
	In-class work

	Sep 20
	Evolution concepts: genes & mutations; natural selection; speciation & extinction
	 RP1
	 

	Sep 25
	Evolution applications: pesticide & antibiotic resistance; conservation genetics & captive breeding; mutagens; GMOs
	 RP2
	 

	Sep 27
	Life history concepts: breeding systems; r- & k-selection, evolutionary tradeoffs
	
	Quiz #1 

	Oct 2
	Life history applications: life history and extinction risk; condors and cod; overfishing & tragedy of the commons
	 RP3
	

	Oct 4
	Extinction continued
	 
	

	Oct 9
	Niche concepts: organismal tolerances for abiotic and biotic stressors; predation, competition, mutualism; trophic cascades
	
	 Quiz #2 

	Oct 11
	Niche applications: Pollutants as stressors;  uncertainty and risk; Range shifts/assisted migration; invasive species and biocontrol
	 RP4
	

	Oct 16
	 Niche applications continued
	 RP5
	


	Oct 18
	Midterm Exam
	 
	 Midterm

	Oct 23
	Population growth concepts: growth models; carrying capacity; life tables; predator-prey cycles
	 RP 6
	 

	Oct 25
	Population growth applications: minimum viable populations; predator loss and reintroduction; 
	 
	 

	Oct 30
	Population growth applications continued: human population control
	RP7
	 Quiz #3

	Nov 1
	Communities & biomes: biodiversity & ecosystem function, rationales and strategies for preserving biodiversity
	 RP8
	

	Nov 6
	Carbon & energy flow concepts: trophic transfer efficiency and diet; bioaccumulation; carbon cycles
	RP9
	 

	Nov 8
	 Climate change, greenhouse gases, positive feedbacks
	RP10
	Quiz #4

	Nov 13
	 Climate change prevention, adaptation, and mitigation options; biofuels; carbon sequestration
	 RP11
	

	Nov 15
	Element cycles: stratospheric & tropospheric ozone; acid rain; eutrophication; agricultural sustainability; recycling and waste management
	RP12
	 

	Nov 27
	Element cycles continued
	 
	 

	Nov 29
	Landscape ecology: disturbance, succession, restoration; conservation and mitigation banking; valuation of ecosystem services; human health and land-use change; 
	 RP13
	Quiz #5

Sit-outside HW due in class


The final exam is Dec 4, 1:30-4:30 pm.
LAB SCHEDULE –SUBJECT TO CHANGE
Sept 18/20:
Excel/literature search tutorial. Whole class
Sept 25/27:
Plant traits and experimental design lab. Excel tutorial homework due on Camino. Prelab #1 due in class. Signups complete for lab groups, carpools, and Saturday field trip by today. Whole class.
Oct 2/4, 9/11: 
No regular lab sessions meet these weeks; Saturday field trip Oct 6 substitutes. 

Oct 6:
Special Saturday lab at Almaden Quicksilver Park. Prelab #2 due. Traits/litterbag writeup (#1) due.
Oct 16/18:
Only Groups A & B meet this week. Guadalupe River field trip for urban stream pollution bioassay lab. Quiz on invertebrate IDs at beginning of class. Biodiversity writeup (writeup #2) and prelab #3 due for group A. Group B (meets on midterm day) must turn in prelab #3 and take ID quiz but can postpone biodiversity writeup until Oct 23 in lecture class. 

Oct 23/25:
Only Groups C & D meet this week. Guadalupe River field trip for urban stream pollution bioassay lab. Quiz on invertebrate IDs at beginning of class. Biodiversity writeup (writeup #2) and prelab #3 due for C&D.
Oct 30/Nov 1:
 Only Groups A & B meet this week. Carbon accounting lab. Stream pollution writeup (writeup #3) and prelab #4 due for Groups A & B.
Nov 6/8:
 Only Groups C & D meet this week. Carbon accounting lab. Stream pollution writeup (writeup#3) and prelab #4 due for Groups C & D.

Nov 13/15:
 Litterbag experiment harvest. Carbon accounting writeup (writeup#4) due for all groups. Prelab #5 due. Final lab notebook check. Whole class.
Nov 20/22:
Thanksgiving holiday; no lab meetings.
Nov 27/29:
Review sessions for final exam, 2:15-3:15, in Alumni Science 155. Traits/litterbag final writeup (writeup #5) due (in lecture class or in review session—either is fine.)
