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NASE 364 – Science of Sustainability – Fall 2014

	Instructor:  	Dr. Rick Oches			Office Phone:  781.891.2937
	Office:  		Jennison 100c				E-mail:  roches@bentley.edu
	Class Meeting Day & Time:  Tuesday & Friday 11:20 – 12:35
	Class Location:  Jennison 112
	Office Hours:  Monday & Wednesday 11:00-12:30 (or by drop-in/appointment)

Course Description
	Sustainability addresses the concept that the resource needs of current populations and communities can be achieved without compromising the needs of future generations or negatively impacting the natural environment. In this course we will investigate the science underlying a range of environmental sustainability topics, including ecosystem structure and processes, human population dynamics, environmental impacts associated with agriculture and food production, the use of finite and renewable material and energy resources, and global climate change and its relationship to human activities. We will explore creative solutions that allow for expected population growth and support global economic development while minimizing the burden placed on the natural environment and future generations. This semester we will be focusing on four major themes that integrate the topics listed above:  agriculture and food production, mineral and energy resources, waste management, and climate change. 

Course Goals:  The purpose of this course is to provide a foundation in essential concepts of Environmental Science as applied to the development of an environmentally, socially, and economically sustainable society. Students will learn about ecosystem function, nutrient and energy cycling in the environment, material and energy resource consumption, air and water pollution, global climate change, and disparities in the global distribution of population, wealth, and access to essential resources. The ultimate goal is to understand the environmental impacts of our activities and propose technological, economic, and behavioral solutions that will ensure a sustainable future. 

Student Learning Objectives
	Knowledge:
· Understand Scientific Inquiry as a logical process of discovery about the natural world.
· Define principles of ecosystem sustainability and explore how human systems can incorporate these principles.
· Recognize the interconnected nature of the different biotic and abiotic systems that comprise Earth’s natural environments.
· Understand the essential services and resources that Earth’s natural systems provide to society, and be aware of their limitations and vulnerabilities in the context of increasing human population and growing resource demands in both economically advanced and developing regions.
· Understand the difference between industrial and sustainable agriculture and how they relate to the food needs of a growing global population
· Explore the production of waste as a by-product of consumption and understand sustainable vs. unsustainable waste management in human and natural ecosystems.
	
	Perspectives:
· Recognizing that a healthy environment contributes to the long-term health, well-being, and productive advancement of human society.
· Appreciating different world views in the development of effective solutions to environmental problems. 
· Separating politics and ideology from science in identifying environmental problems, their solutions, and defining the role of humans in environmental degradation. 

	Skills:
· Think critically in the analysis of environmental problems.
· Design a scientific experiment, make observations, and collect data associated with environmental processes.
· Be able to collect, plot, analyze, and interpret quantitative data associated with environmental processes and proposed sustainability solutions.
· Through teamwork, define a sustainability problem, identify potential solutions, evaluate their effectiveness, and present an implementation plan to solve the problem.

Textbook & assigned reading:
	Houter, Anne, Karr, Susan, and Interlandi, Jeneen, 2013. Environmental Science for a Changing World: W.H. Freeman & Co., New York, 489 p.

We will be using NCSE Environmental News Digest extensively during the class: 	http://news.ncseonline.org/news .  You must access this from a Bentley computer or set up a user name and password to access from off campus.

Please check Blackboard – Course Documents for additional reading assignments listed on the course schedule and assigned in class.

You are expected to read the assigned chapters in the textbook and any other assigned articles prior to the class meetings. Although I will not lecture directly from the text, our discussions will draw on material presented in the text, and your effective participation will depend on your having read the assigned material. You also will be held responsible for the assigned readings on exams. Please come see me outside of class for help understanding unfamiliar concepts. You are encouraged to write questions and bring them to class – chances are good that others may have the same questions, and we can take time to address them as a group.

Grading & Assignments:
4 Quizzes @ 10% each				40 %
Sustainability Journals (3 x 5%)			15 %
Sustainability in the News Discussion 		  5 %
Homework/Lab Exercises				15 % 
Group Project						20 %
Participation						  5 %

I expect you to make every effort to achieve the maximum points possible on each graded assignment, exercise, quiz, etc. I am readily available to help you with course needs outside of class through office hours, by appointment, and through my general open-door policy. I do not offer “extra credit” to make up for shortfalls in desired grades or to replace missed work. I may occasionally, however, offer the entire class an opportunity to earn additional points as an incentive to participate in a valuable outside activity related to the theme of the class.  

Important note about grades: I don’t “give” grades, you “earn” grades. Your final grade will be the weighted sum of the grades you earn on all of your work. I understand that grades are extremely important to all of you, but I will not make special exceptions, offer extra assignments, give special consideration, or otherwise consider raising your grade simply to meet your GPA expectations. If you are struggling with the class material, I strongly encourage you to see me outside of class for extra help. In addition to office hours, you’re welcome to drop by my office anytime – if I’m in, I’ll gladly work with you.

Quizzes:  Four quizzes are scheduled, approximately one every three weeks, which will cover text chapter assignments, class discussions, and group activities. While not full-blown “exams”, these will be important assessment tools that should be taken seriously. Together they will comprise 40% of your total grade (10% each).  Quizzes will take most of a class period and will cover specific material that will be announced the week prior. Remaining class time may be used to introduce a new topic.

Journals/Discussions/Homework:  During the semester you are required to read and evaluate weekly news items related to sustainability issues reported in the NCSE Daily Environmental News Digest news service. These will be submitted three times during the semester for evaluation and grading. Specific information will be provided during the second week of the semester.
	Once during the semester you will be responsible for presenting and leading a brief in-class discussion about one of the sustainability-in-the-news items you reviewed in your journal. This will be worth 5% of your grade. Details will be provided during the second week of the semester.
 Several homework exercises are planned that will build on field trip experiences, in-class lab activities, data analysis projects, or other relevant assignments. Detailed assignments and expectations will be given in class, along with firm due dates for each exercise. 


Field Trips:  A few field trips may be planned for the semester that will give you the opportunity to see first-hand the extensive, costly, and resource-intensive infrastructure necessary to accommodate the water, sanitation, food production, waste management, and energy needs of a large urban population. Dates and times will be worked out with consideration for students’ schedules during the first three weeks of the semester and announced as soon as possible. 

While you are encouraged to attend as many of the out-of-class trips as possible, you are required to participate in, and submit a post-trip write-up assignment for two, as part of your homework grade. The facilities we plan to visit are fascinating, not only for their environmental sustainability considerations, but also for their complex contributions to the economic growth, public health, environmental protection, and essential services that support our modern-day standard of living.

Group Project:  20 percent of your total grade will be based on your involvement in a group sustainability project.  Your grade will be based on (1) your contribution to your team’s research and data analysis effort; (2) your contribution to the written project report; and (3) your role in the final project presentation.  As an alternative to a final exam, the class will present final project reports during the final exam period.  Specific details and project guidelines will be discussed early in the semester.

Participation:  Each student brings personal experience and perspective that adds value to the total course experience for everyone. As explained below, class attendance is required; unexcused absences will result in a reduced participation score. You are expected to come to class prepared, having completed the reading assignments, and be an active contributor to class discussions, group activities, field trip experiences, and the service-learning project. 

Class Attendance & Missed Work Policy:  Class attendance is expected and will be reflected in the “participation” component of your grade. You are allowed one unexcused absence without penalty, although you are responsible for any missed class material and assignments. Excused absences include legitimate health problems, participation in an official Bentley University academic activity, or a genuine emergency. To be considered an excused absence, you must provide official documentation (e.g., a note from student health services, e-mail from professor, confirmation from athletic department, etc.). Please pay close attention to the final exam schedule when planning your end-of-semester travels. We will be using the assigned final exam block for our final service-learning project presentation to community partners.  I reserve the right to exercise my own judgment in the determination of excused/unexcused absences. For any absence, you should contact me, preferably in advance (e-mail is best), to explain your situation.

All assignments are expected to be turned in on the stated due date. I reserve the right to extend due dates for the entire class, but I will not extend due dates individually. Late work will be accepted with a penalty of 10% credit lost for each day past the posted due date.

Athletics and Academic Conflicts:  Class members are expected 
to notify me at least one week in advance of any absence due to an official off-campus athletic or other academic obligation. If your absence causes you to miss an assignment, quiz, or other graded work, and you wish to make up that work, I require an official notification from Cynthia Scott or your coach (athletics) or your professor/program advisor (academics).  Again, you must notify me in advance – don’t assume that the athletics department will notify me on your behalf.

Cell Phones & Laptops:  Please turn off (silent/vibrate) all cell phones and keep them out of sight during class (no text messaging, etc.). Because laptops have become more of a distraction than a learning tool in the classroom, laptops are to remain closed during class, unless you are asked to open them for a specific activity. You should take notes with pen and paper, and transcribe them later onto your computer. 

Academic Integrity:  This class will be conducted in full accordance with Bentley’s policies about academic integrity and the Bentley Honor Code.  These can be found in the student handbook, page 62-71:   http://www.bentley.edu/files/Student%20Handbook%202013-2014_1.pdf 

Plagiarism and cheating in any form will not be tolerated in this class and will result in failure of the assignment on the first offense and failure of the class on the second offense. Every case of plagiarism/cheating will be referred to the Bentley Academic Integrity Coordinator for follow-up action. Plagiarism includes failure to properly cite sources and failure to acknowledge the ideas, words, data, images, etc., produced by others. Plagiarism also includes copying homework, writing assignments, and exam answers from another student; the work that you submit is expected to be your own. Group projects must represent the unique work of the group members, with all outside sources appropriately cited.  If you have any questions about acceptable practices, please visit www.plagiarism.org, or see me for clarification.


The Bentley Beliefs:  This class will be conducted in full accordance with The Bentley Beliefs.  Please reread the Beliefs, which can be found on page 1 of the Student Handbook:
http://www.bentley.edu/files/Student%20Handbook%202013-2014_1.pdf 

Learning Disabilities:  Bentley University abides by Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1990 which stipulate that no student shall be denied the benefits of an education solely by reason of a disability.  If you have a hidden or visible disability which may require classroom accommodations, please make an appointment with the Assistant Director of Disability Services, Stephanie S. Brodeur, within the first 4 weeks of the semester.  The Office of Disability Services is located in the Counseling Center (POL, 2nd Floor, 781.891.2274).  The Assistant Director of Disability Services is responsible for managing accommodations and services for students with disabilities (www.bentley.edu/disability-services).

Other Course Policies:  Class meetings are not to be recorded, either by audio or video, without my consent. Class notes (yours or mine), class handouts, exercises, returned exams, or any other course materials may not be made available for sale through any on-campus or off-campus organization. You may, however, share class notes with other class members.



NASE 364 – Science of Sustainability - Course Schedule
UPDATED – 9/18/2014

Note:  Subject to change. All changes will be announced in advance and posted to Blackboard-Syllabus.
Reading:  ES = Environmental Science text chapters; BB = Blackboard Course Docs.

	Date	Topic	Reading

	9/2 (T)	Introduce ourselves; Course overview & expectations; What is Sustainability? 	ES-1,2,3
		Assignment:  Rockström TED Talk – 9 planetary boundaries			BB-Rockstrom
					BB-Steffen
	
	9/5 (F)	Principles of Ecosystem Sustainability; Sustainability Challenges			ES-1,2,3
		Science & the scientific method of inquiry (Read the text!)			BB-Rockstrom
		Movement & change of matter in Earth’s systems			BB-Steffen


	9/9 (T)	Integrate surveys	
		The Anthropocene - “Planetary Boundaries” & Sustainability			BB-Steffen
					BB-HBR
		Assign NCSE Daily Environmental News Digest – Sustainability in the News

	9/12 (F)	Field Trip: Waltham Fields Community Farm – Sustainable Agriculture & CSAs
		Assignment:  Experience Farming!			BB-Food

		Monday, September 15th – Sustainability Film Series – El Muro – Wilder, 6:30pm	


	9/16 (T)	Farm visit summary			BB-Food
		Sustainability Challenges; I=PxAxT			
		
		
	9/19 (F)	Human population growth			ES-4
		Assignment: Footprint Calculators			BB-Population

	9/23 (T)	Quiz 1 
		Work on Footprint Calculator assignment

	9/26 (F)	Population, consumption, economic sustainability			ES-4,5
		Discuss ecological footprints

	9/30 (T)	Ecosystem – nutrient cycling and energy flow			ES-5,6
		Introduce Group Project, Define Project Teams
				
		Wednesday, October 1 – MassCEC Clean Tech Expo at Bentley	

	10/3 (F)	Ecosystem processes and ecosystem services		BB-de Groot
					BB-ESR
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	10/7 (T)	Sustainable Agriculture & feeding a growing global population			ES-18
					BB-Food
						
	10/10 (F)	Sustainable agriculture & feeding a growing global population			ES-18
		NCSE News Service – Sustainability in the News #1 Due			BB-Foley
	10/14 (T)	Fall Break – No Classes

	10/17 (F)	Quiz 2
		
		Monday, October 20th  – Sustainability Film Series – Fair Tomatoes – Wilder, 6:30pm	

	10/21 (T)	Fisheries, aquaculture, & feeding a growing global population		ES-14
				BB-TBA

	10/24 (F)	Water resources: availability & quality		ES-15


	10/28 (T)	Water resources & water pollution		ES-16

		
	10/31 (F)	(A&S Chairs Retreat – I’m away; work on group projects)
		

	11/4 (T)	Sustainability & waste generation			ES-17
					BB-TBA
	
	11/7 (F)	Casella Field Trip (http://www.casella.com/) 			TBA
		NCSE News Service – Sustainability in the News #2 Due


	11/11 (T)	Quiz 3
		Earth’s climate system & global climate change				ES-22

	11/14 (F)	Natural variability in Earth’s climate system				ES-22
		Tuesday, November 12th – Sustainability Film Series – Tapped – Wilder, 6:30pm	
	


	11/18 (T)	Human forcing of climate change			BB-IPCC
						BB-NCA
						


	11/21 (F)	Cli-Fi module				BB-TBA


	11/25 (T)	Cli-Fi module				BB-TBA

	11/28 (F)	NO CLASS – THANKSGIVING BREAK


	12/2 (T)	Climate change – IPCC future scenarios				BB-IPCC
						BB-NCA

	12/5 (F)	Quiz 4 (take-home, Due Monday 12/8)
		Science & Technology for Sustainable Well-Being			BB-Holdren
		NCSE News Service – Sustainability in the News #3 Due



Friday 12/12 , 1:00 – 3:00 p.m., Jennison 112 – Final Group Project Presentations
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