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Course Description

Modern society is based on the availability of low cost and reliable energy. Most of this energy currently comes from fossil fuels and with recent technological breakthroughs making unconventional oil and gas resources economic to produce, it appears that we might be able to continue to rely on oil, natural gas and coal for another one or more centuries.

There are significant societal and environmental costs to our use of fossil fuels, however. These costs stem from problems associated with the extraction, refining and distribution of fossil fuels as well as with their use in transport, manufacturing, buildings and electricity generation. The biggest of these problems are local-to-regional scale water contamination, regional air pollution, and global climate change. 
Alternatives to fossil fuels include nuclear and renewable energy, but these have environmental costs as well, and in general remain more expensive and complicated to deploy and operate on a large scale. And while increasing energy efficiency and conservation can help reduce environmental impacts of hydrocarbon use, growing population and rising living standards limit the extent to which these particular measures can be implemented.
This course will seek to provide students with a broad understanding of the current energy system, its challenges - particularly with respect to the environment, and possible paths to a sustainable energy future. The course is designed to give students a framework for thinking about why energy-related events are happening in the world, what they may mean for future energy use and by extension societal and environmental well-being, and how we might improve our current energy system moving forward.

Background needed for THIS COURSE
All you need to take this course is an interest in energy and the environment. I assume that you start the class knowing little to nothing about energy, and am confident that when you finish you will know quite a bit. In teaching about energy, I draw upon physics, chemistry, biology and geology, but at a basic level that does not require you having taken courses in those subjects to understand the concepts I’ll be explaining. Additionally, you will be solving word problems about energy in this class, because in the real world, that’s how problems are posed. Know though that the math you’ll be doing to answer these questions is simple algebra (addition, subtraction, multiplication and division to solve for an unknown), something you’ve already mastered in getting into Duke. As you’ll see, getting comfortable solving such problems will prove a valuable skill for assessing what is and is not a significant energy challenge and/or energy solution.
Course objectives

By the end of this course, you should:
· Know the major sources and uses for energy.

· Be able to explain the principal components to the primary energy industries, including how these components interact, and how the industries have been evolving over time.

· Know the nature, scope and impact of the most important environmental problems arising from our current energy system.

· Understand and be able to explain the first-order benefits and drawbacks of emerging alternatives to current energy sources and uses.

· Know the principal ways these new alternatives are being promoted in an effort to make our energy system more sustainable.

· Be able to use back-of-the-envelope calculations to quantitatively answer many fundamental energy questions.

HOW THIS COURSE WILL BE RUN

This course will be run totally online. During each of the 14 weeks this semester, two new Lessons will be posted on the course Sakai site; one on Sundays by noon, and the other on Wednesdays by noon. The dates that Lessons on specific topics will be posted are provided in the schedule at the end of this syllabus. Please note that I will not be posting new Lessons ahead of this schedule.

Lessons will be accessible under Course Content, found towards the top of the Toolbar along the left side of your Sakai window. Once posted, Lessons will remain accessible through the end of the semester, but each will need to be completed within 60 hours of their posting. So, Lessons posted by noon on Sunday will need to be completed by midnight on Tuesday, and those posted by noon on Wednesday will need to be completed by midnight on Friday. NOTE: the 60-hr completion requirement will go into effect after Add/Drop, so starting with Lesson 5. That said, I recommend adhering to it from day one that you’re in the class, because although you will not be quizzed on the material in Lessons 1-4, you will need to know it moving forward, including for the first exam, so avoid falling behind.
Each Lesson will consist of a single webpage containing: (1) a brief Overview of what you will learn, (2) a set of Instructional Videos that you’ll need to view at least once, and (3) a list of Additional Resources for further information on covered topics. Starting with Lesson 5, Lessons will also contain a brief quiz that will test your understanding of the instructional videos. For further details about the quizzes, see the GRADING section below.
During weeks when a test is scheduled in place of a lesson, the test will also need to be completed within 60 hours. For further details about the tests, see the GRADING section below.
WHAT materials and technologies will be NEEDed TO TAKE THIS COURSE

All the materials you will need to take this course will be accessible on the course Sakai site. These materials include the instructional videos, links to additional resources, and the quizzes and tests. While you will be able to access the site via a range of devices (e.g., phone, tablet, etc.), I strongly recommend that you use a laptop or desktop computer, especially when taking the quizzes and tests. Additional guidance on taking quizzes and tests on Sakai can be found here.
A couple of additional points regarding the instructional videos, points that I will also include on the first lesson page.

1. The instructional videos have been recorded at the highest resolution allowed on Warpwire, Duke’s video storage site and hub for accessing videos via, for example, Sakai. All of the course videos have been recorded at the maximum resolution displayed by Warpwire; 720 pixels, which is HD quality. The resolution that the videos will play at, however, will depend on the speed of your internet connection. When connected via high-speed internet, i.e. 5 Megabits per second, the instructional videos will play at full resolution. At lower speeds, Warpwire automatically downgrades the resolution. It will display videos at 480 pixels (SD quality) for connections of 3 Megabits per second, and at 360 pixels for connection speeds of 1 Megabits per second. At these lower resolutions, you may have trouble seeing details in certain plots. Therefore, posted along with the videos in each lesson will be a single PowerPoint file containing all of the important figures shown in the videos. I recommend downloading the PowerPoint file and having it on hand as you play the videos even if the latter are being broadcast at full resolution, because you will have a much clearer picture of what I’m discussing.
2. The instructional videos in each lesson are arranged in the same order that I would cover the material in a classroom lecture. In viewing them for the first time, please watch them in sequence. After that, you’re free to watch them or a subset of them in whatever order you want.
3. The instructional videos are displayed using Playposit, a learning app that allows me to add some level of interactivity to the videos, such as taking polls. Your answers to the questions posed using Playposit are not graded. In fact, you can skip the questions if you so desire, such as when you're reviewing the videos before an exam. However, I recommend that during your first time viewing the videos, if a question pops up, answer it. It will only take a second to a few minutes at most to do, but will help you think more deeply about what I'm trying to convey. It will also help me, as I'll be able to review the polling info and see where people are at on a given issue or concept.

4. The instructional videos I’ve made for this course are expressly for this course. They have taken a lot of time and effort to produce, so I have copyrighted them. To help illustrate certain concepts, I’ve also included bits of other copyrighted material in the videos, material that others have put time and effort into making. It’s ok to use this copyrighted material for educational purposes in a course like this, but not for other purposes, such as posting on YouTube. Therefore, I ask that you do not copy, record, distribute and/or repost the instructional videos, either in their entirety or segments of them, anywhere else. My sincere thanks in advance for your cooperation on this.
Grading

Grades will be based on:

· Quizzes (16)
25.0% of final grade

· Exams (3)
75.0% of final grade

Quizzes 
Starting with Lesson 5, all Lesson pages except those prior to an exam will include a brief, timed quiz. You will have 12 minutes to complete four multiple choice, true/false and/or short-answer questions and a fifth calculation question. The first four questions will test your retention of basic concepts covered in the instructional videos, while the fifth, calculation question will get you familiar with thinking about solving energy questions quantitatively. Immediately following the quiz, take a photo of your work solving the calculation question and submit it via the Drop Box tool on the course Sakai site. The photo will need to be submitted within 15 minutes after taking the quiz to be considered. Be sure to label the photo with the following information: first initial, last name, quiz date. For example, if I take the first quiz on Monday, August 31, my photo submission for the first quiz would be: LPratson8_31. Note, in order to receive any credit for your answer to the calculation question, you need to show your work. If you provide just an answer, even if it is correct, you will lose full points. Furthermore, your photo needs to clearly show your name at the top, and all of your work. Any work that’s not legible or falls outside the photo can’t and won’t be considered. The quizzes will be administered via Sakai and be open resource, meaning that you can use the instructional videos to help answer the quiz questions. Note though that since the quizzes need to be completed in 12 minutes, you won’t have a lot extra time to go back through the videos, so I advise you against trying to take the quiz before viewing the videos. The quizzes are to be completed independently and you are not to share the questions or your answers with anyone else in the class. Any breach of these terms will not only lead to a failed grade on the quiz but also be treated as a violation of the Duke Community Standard (stated below) and be reported. Answers to each quiz will be posted after everyone in the class has taken it. There will be a total of 16 quizzes this semester.The first graded quiz will become available Sunday, August 30 (following the close of Add/Drop), and the last graded quiz will become available Sunday, November 8 (see schedule below for the dates of the Lessons that will include quizzes). The lowest two quiz scores will be dropped from your overall quiz grade, so each quiz represents <1.4% of your final grade. IMPORTANT: See policy on completing assignments and assessments.
Exams
There will be three timed exams over the course of the semester, one at the end of each third of the course (after every 7-8 lectures). Each test will emphasize material covered during the most recent third of the class, though there are a number of terms and concepts you will be responsible for knowing throughout the semester. I will make clear which terms and concepts these are as they are introduced. Each test will be worth 25.0% of your total grade. The tests will have the same general format as the quizzes. There will be 15 short-answer questions and five calculation questions. You will have 85 minutes to complete the exam, which like the quizzes will be administered via Sakai. Immediately following the exam, take photos of your work solving the calculation questions and submit them via the Drop Box tool on the course Sakai site. The photos will need to be submitted within 15 minutes after taking the exam to be considered. Be sure to label the photos with the following information: first initial, last name, quiz date and photo number. For example, if I take the first exam on Monday, September 14, my photo submissions for the exam would be: LPratson9_14_P1, LPratson9_14_P2, etc. Note, in order to receive any credit for your answers to the calculation questions, you need to show your work. If you provide just an answer, even if it is correct, you will lose full points. Furthermore, your photos need to clearly show your name at the top of each page you used to solve the questions, the number of the question the work relates to, and all of your work. Any work that’s not legible or falls outside the photo can’t and won’t be considered. And like the quizzes, the exams will be open resource, meaning that you can use the instructional videos to help answer the exam questions. Note though that since the exams need to be completed in 85 minutes, you won’t have a lot extra time to go back through the videos, so I advise you to study the videos before taking each exam. The exams are to be completed independently and you are not to share the questions or your answers with anyone else in the class. Any breach of these terms will not only lead to a failed grade on the quiz but also be treated as a violation of the Duke Community Standard (stated below) and be reported. The answers to each exam, and only the answers, will be posted after everyone in the class has taken it. IMPORTANT: See policy on completing assignments and assessments. Further information on the exams will be posted prior to each exam date. NOTE: All three exams will take place during the regular semester (i.e. before the exam period). There will be NO final exam in this course. Furthermore, the last exam will not be comprehensive. Like the first two exams, it will only cover the material introduced during that third of the course.
SAKAi
The course Sakai site will in effect be serving as the course eBook. The chapters will be the Lessons, and the core of each Lesson will be a set of instructional videos. It is in your interest to review each and every one of these videos as they will be what you are quizzed and tested on. If there are any supplementary readings or media that I want you to review, links to them will be posted on the corresponding Lesson page under a section titled Review Required. Few if any Lesson pages will contain this section, but all will contain a section titled Additional Resources. Here you will find links to articles, videos, podcasts and/or books that provide further information on what is covered in the Lesson. None of the information under Additional Resources is required. It is simply provided in the event you want to dig deeper into some of the topics covered.
Sakai will also contain all class announcements, any schedule changes, grades, and other types of files or links I may want to share with you. Anyone having trouble working with the site should seek help from the Office of Information Technology (http://oit.duke.edu).
TEACHING ASSISTANTS
We are fortunate in that there are two TAs for this year’s course, Ningjie Hu and Conner Lester. Both are PhD students in the Division of Earth & Ocean Sciences in the Nicholas School. The TAs are responsible for: (1) helping you understand the Lessons, (2) grading your quizzes and exams, and (3) helping you understand what if anything you get wrong on these assessments. The TAs can answer questions by email. They will respond within 24 h. If you need to talk with them directly, please attend their online office hours, which will be posted on the course Sakai site, or arrange to meet them (in person or virtually) by appointment.

Note that the TAs will be the point people concerning the grading of quizzes and tests. If you still have a question about why you got something wrong, you can contact me about it, but only after you have first discussed your issues with one of the TAs. I’m available to discuss the course in general, how you’re doing in it, what’s currently going on in the world of energy, or career opportunities in the field. I am teaching three courses this semester, so I will only be holding office hours for one hour once a week via Zoom. I will, however, make time to meet with you one-on-one if you so desire. Feel free to contact me about setting up a time to meet or email me during regular working hours (M-F, 9A – 5P). If you email me outside that time period, you may get a response from me, but don’t count on it. That’s because I reserve evenings and weekends for my family.

POLICY ON COMPLETING SCHEDULED ASSIGNMENTS AND ASSESSMENTS
As noted above, you will have 60 hours to complete each scheduled lesson and exam. And since this course is completely online, you will be able to complete your required work remotely, enabling you to fit it in regardless whether you are interviewing for a job or participating in a long-planned wedding or family reunion. If, however, a sudden personal or family emergency arises and it becomes clear that you are not going to be able to complete your class work within the scheduled time period, then you must submit Duke’s web-based short-term illness form prior to the end of the 60-hour window. The short-term illness form can be found at:

https://tts-fm-admin01.trinity.duke.edu/stinf/
You are governed by the Duke University Honor Code in completing the form (see below). Those with excused absences will be allowed to makeup the assignment or assessment at a later time.
NOTE: The STINF is only to be used in the event of a personal or family emergency. Failure to compete an assignment/assessment for any other reason (e.g., scheduling conflicts, travel delays, etc.) is not excused and you will receive an assignment/assessment grade of zero. Therefore, avoid putting off completing assignments/assessments until the last minute – plan ahead!

THE DUKE COMMUNITY STANDARD

All activities of Duke students, including those in this course, are governed by the Duke Community Standard, which states: 

“Duke University is a community dedicated to scholarship, leadership, and service and to the principles of honesty, fairness, respect, and accountability. Citizens of this community commit to reflect upon and uphold these principles in all academic and nonacademic endeavors, and to protect and promote a culture of integrity. To uphold the Duke Community Standard:

· I will not lie, cheat, or steal in my academic endeavors; 

· I will conduct myself honorably in all my endeavors; and 

· I will act if the Standard is compromised.”
The following affirmation will be included at the start of all quizzes and exams: “I will adhere to the Duke Community Standard in completing this assignment.” You will need to check the acknowledgement box to proceed with the quiz/test.
SYLLABUS
This syllabus is subject to change based on the pace and/or needs of the class. Any revisions will be announced in class and, if necessary, an updated syllabus will be posted on Sakai. Students will be held responsible for all changes. The course schedule follows. Note that the dates for each topic are shown as if the course were being run on a Monday-Wednesday schedule. This was just easier to show. Remember though, the lessons will in fact become available by noon on Sundays and Wednesdays and you will have until midnight on Tuesdays and Fridays, respectively, to complete them.
	Date
	Lesson
	Topic
	Note

	8/17/20
	1
	State of Energy in the World Today
	

	8/19/20
	2
	Importance of Energy
	

	8/24/20
	3
	What Energy Is
	

	8/26/20
	4
	Quantifying Energy
	Add/Drop Ends on Fri, 8/28/20

	8/31/20
	5
	Types of Energy Resources & Uses
	Quiz

	9/2/20
	6
	O&G: Exploration & Production
	Quiz

	9/7/20
	7
	O&G: Refining, Distribution & Markets
	Quiz, Labor Day, Classes in Session

	9/9/20
	8
	O&G: Conventional & Unconventional Resources & Reserves
	

	9/14/20
	
	Exam 1
	

	9/16/20
	9
	Electricity: Electrical energy
	Quiz

	9/21/20
	10
	Electricity: Electrical operations
	Quiz

	9/23/20
	11
	Electricity: Electrical industry
	Quiz, Mid-semester grades reported on Fri, 10/2/20

	9/28/20
	12
	Environmental Impacts: Air
	Quiz

	9/30/20
	13
	Environmental Impacts: Water
	Quiz

	10/5/20
	14
	Environmental Impacts: Climate
	Quiz

	10/7/20
	15
	Environmental Impacts: Climate Change
	

	10/12/20
	
	Exam 2
	

	10/14/20
	16
	Energy Alternatives: Bioenergy
	Quiz

	10/19/20
	17
	Energy Alternatives: Electric Vehicles
	Quiz

	10/21/20
	18
	Energy Alternatives: Energy Storage
	Quiz

	10/26/20
	19
	Energy Alternatives: Energy Efficiency
	Quiz, Last day to withdraw w/ “W” on Fri, 10/30/20

	10/28/20
	20
	Energy Alternatives: Wind
	Quiz

	11/2/20
	21
	Energy Alternatives: Solar
	Quiz

	11/4/20
	22
	Energy Alternatives: Nuclear
	Quiz

	11/9/20
	23
	Energy Policy
	

	11/11/20
	
	Exam 3
	

	11/16/20
	
	
	Last day of classes.
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