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Course Description:
In this course we will examine the functioning of neurons, the basic units responsible for fast communication within the nervous system. The course will focus on the elegant use of electrical mechanisms by the nervous system, and on the powerful quantitative approach to scientific investigation that is fundamental to neurophysiology. Topics that will be addressed include: principles of electric current flow exploited by the nervous system; the basis of the resting potential of neurons; the structure and function of voltage-gated and neurotransmitter-gated ion channels; generation and propagation of action potentials; the physiology of fast synaptic communication, design of electrophysiological experiments, ans interpretation of electrophysiological data.

Educational Objectives/Goals: 
· Understand how the principles of physics apply to neurons and their function.
· Design electrophysiological experiments & interpret the subsequent data.
· Compare and contrast the ionic basis of resting membrane potential and the action potential.
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Students who complete this course will be able to:
· Demonstrate knowledge of and the ability to apply the learning objectives above.
· Be able to work effectively in a team and in a group to solve problems
· Think like a scientist and dive deep into a scientific problem on one’s own or as a team
· Become familiar with scientific methodology including an understanding of commonly used methods for studying neuronal function in different model systems.
· Be able to evaluate a scientific study by identifying: hypothesis being tested, assumptions made, expected outcomes, data and analysis, interpretation of results, link to hypothesis, and follow-up questions to ask.
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Ability and Disability (as taken from Vanderbilt’s Center for Teaching): This class respects and welcomes students of all backgrounds, identities, and abilities. If there are circumstances that make our learning environment and activities difficult, if you have medical information that you need to share with me, or if you need specific arrangements in case the building needs to be evacuated, please let me know. I am committed to creating an effective learning environment for all students, but I can only do so if you discuss your needs with me as early as possible. I promise to maintain the confidentiality of these discussions. If appropriate, also contact Student Access Services to get more information about specific accommodations.

Responsibilities as a member of this course: It is entirely your choice to take this course. If you do opt to join our classroom community, it is expected that you will be respectful of all members of our community and listen thoughtfully to their contributions, questions, and confusion. Expressing your thoughts or concerns is essential for your learning and helpful for your classmates. In return, we will strive to create a valuable learning environment/ experiences for you and ensure that you are heard and treated respectfully as well. If you feel there is something we could be doing to improve your learning or capture your interest, we welcome your feedback in person, through email, or anonymously.
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You will work in groups of 3 throughout the semester. You will work with randomly generated groups until add/drop at which time you will pick a group for the rest of semester. You will evaluate yourself and you group members 5 times through the semester. Theis will be completed and submitted on Brightspace. 
My hope is that by having feedback on group dynamics and time for reflection across the semester, we can work together in the best manner possible.  All assignments will be individual, but your group will be your mini class community. 

Top Hat
We will be using the Top Hat (www.tophat.com) classroom response system in class.  You will be asked to answer questions during our synchronous meeting. If you you do not feel well, please stay home and follow along with class from home if you are able. However, if you decide to use class time to pursue other interests or academic comittments, please do not answer the TopHat questions. You can miss 20 points of TopHat questions before your grade is affected, so no need to worry if you miss some or lose track once or twice. You can visit tinyurl.com/TopHatStudentGuide for the Student Quick Start Guide which outlines how you will register for a Top Hat account, as well as providing a brief overview to get you up and running on the system.  An email invitation has been sent to your school email account (if you didn't receive this email, you can register by visiting our course website: https://app.tophat.com/e/176894 ).
[image: ]Collaborative Problem Sets
	There will be 3 Collaborative Problem Sets (CPS) designed to provide students with experience in solving problems.  These problem sets are essential to the learning and application of class material. You are encouraged to work in your groups to discuss the concepts behind the problem and/or approaches to solving problem sets.  However, you must complete the solutions to the graded problem sets independently.  Identical / copied problem sets will be considered a violation of the Honor code. All due dates can be found on Brightspace and can be adjusted if necessary. The sooner you let me know, the better. 

Academic Integrity:
[image: ]Vanderbilt’s Honor Code governs all work in this course. If you have any questions about how the Honor Code applies, please ask Dr. Wegener -- not another student or the T.A. -- for clarification. Uncertainty about the application of the Honor Code does not excuse a violation. Anyone who violates the Vanderbilt Honor Code will be dealt with as the Honor Council deems appropriate. There are no exceptions.
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PLEASE KNOW:
Compassionate grading is important to me. This plan for your evaluation is a starting point. It is what I
would lay out for a normal semester. If we need to shift this to accommodate unforeseen challenges, we will

do so. I will offer additional options and opportunities which I think will benefit all students. I will do all I
can to provide feedback and assessment that will help you learn and considers the chaos of your situation.
With this statement, I hope to provide you with some peace of mind, and leave space for all of us to be
flexible with our expectations for the semester.
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GRADE | RANGE
A 93.5-100
A- 90-93.49
B+ 87-89.99
B 83-86.99
B- 80-82.99
C+ 77-79.99
Cc 73-76.99
C- 70-72.99
D+ 67-69.99
D 63-66.99
D- 60-62.99

F 0-59.99
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A PIECE OF ADVICE: If you ever feel the slightest bit tempted to engage in academic dishonesty in this course to

earn a better grade; please set up a meeting with'me throughys\i::1-H/1e) (o) i1\ == hideit =111 ol6]0) i and We can
discuss strategies and approaches to help you achieve the grade you want to earn.

If you cheat instead of reaching out, you are risking all you have already accomplished at Vanderbilt. Additionally,
you are sacrificing my trust and force us both into the terrible bureaucracy and emotional stress of an academic
integrity inquiry. Please don't. Life is hard enough.
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Class Schedule (Subject to Change)
Module & Date

Lecture Topic
Module 0: 8/25 Introduction to Neurphysiology, Group Formation
Module 1 Recording From Neurons
8/30 & 9/1 Physics Concepts for Neuroscience. RC Circuits
Module 2 Cell as a Circuit
9/6 & 9/8 Ion Channels: Structure & Function
Module 3 Review & Practice
9/13 & 9/15 Circuit Simulator
9/20: Individual Concept Check 1
Module 4: 9/22 Patch Clamp & Voltage Clamp
Module 5 Resting Membrane Potential
9/27 & 9/29 Driving Force
Module 6 IV Plots
10/4 & 10/6 Resting Potential Simulator
Module 7 Ton Transporters
10/11 & 10/13 Voltage Clamp IV Simulation
10/18: Individual Concept Check
Module 8 Hodgkin & Huxley
10/20 & 10125 Single-Channel Basis of Action Potentials
Module 9 "Action Potential Simulation
1027 & 11/1 Cable Properties of Neurons
Module 10 "Action Potential Propagation
11/3] 118 Demyelination & Propagation
11/10 Passive Membrane Simulation
11/15: Individual Concept Check
Module 11: 11/17] Neuromuscular Junction
Thanksgiving Break: 11/22 - 11/26
Module 11: 11/29) ACHR IV Plot
Module 12 Fast Inhibitory Neurotransmission
12/1 & 12/6 Fast Excitatory Neurotransmission
12/8: Day of Grace

Final Concept Check
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INSTRUCTOR: DR. MEREDYTH WEGENER
OFFICE: MY APARTMENT IN NASHVILLE
CONTACT: 443 690 6064
MEREDYTH.A.WEGENER@VANDERBILT.EDU
PROFMWEGENER@GMAIL.COM
OPEN DOOR HOURS: M 3:30-5PM OR BY APPOINTMENT
I'D LOVE TO MEET WITH YOU!

PROFMWEGENER.YOUCANBOOK.ME
TO TALK ABOUT THE CLASS, GRAD SCHOOL, BOARD GAMES, RESEARCH, CAREER
PLANS, MY DOG OXFORD, PEDAGOGY, PROCRASTINATION, AND WEB COMICS.
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Absolutely nothing is more important than your health and well-being.
If you find that you are falling behind or struggling in class due to mental health issues, sexual assault or partner
violence, family responsibilities, inability to find safe stable housing or food, please reach out so I can support you. I

am most helpful if you communicate your needs early and often. For additional information and support, please
contact Center for Student Wellbeing (healthydores@Vanderbilt.edu 615-322-0480), Project Safe Center

(projectsafe@Vanderbilt.edu 615-322-7233), or Student Care Coordination (studentcare@Vanderbilt.edu 615-343-9355)
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