


New Course Proposal
Submit completed form electronically
 
1. Course prefix and course number: BI315
 
2. Course title: Neurophysiology

3. Abbreviated title for class schedule (30 characters or less): Neurophysiology

4. Credit hours: 5, to account for contact time in lecture and lab, as well as time preparing for lab and caring for live cultures.
(note:  if credits are variable, list range of credits (e.g. 1-8 credits)
5. Catalog description: Covers principles of neural function, including electrical concepts, synaptic communication, circuitry, and signal transduction. Emphasizes molecular and cellular mechanisms that underlie communication in the nervous system, including current topics in neurophysiology. Three hours of lecture and one 3-hour laboratory. Prerequisite(s): One year of biology (required) and one year of general chemistry (recommended).

6. Prerequisites (to add each additional prerequisite, start a new line):
(See attached Note for samples) 

A. (course prefix, (space) and number) 211 or       or       or       or      

B. (course prefix, (space) and number) 212 or       or       or       or      

C. (course prefix, (space) and number) 213 or       or       or       or      

7. Co-requisites (including labs, if any): 
A. (course prefix, (space) and number) BI315L  or       or       or       or 

8. Major/Class restrictions: Please indicate any class or major restrictions: None

9. [bookmark: Text33][bookmark: Text5]Is course repeatable? Yes        No X If Yes, list maximum credits:      

10. Labs requirements: If course includes a lab: # of hours lecture: 3 ; # of hours lab: 3

11. Fees: List any course fees: n/a

12. [bookmark: Text30][bookmark: Text31]Grade Mode:  Graded only: X  Pass/No Pass only:         Option:      

13. CIP Code: Six-digit CIP code: 26.1501 (Neuroscience)

14. Special qualifications; Is course proposed for (yes/no): 
[bookmark: Text23][bookmark: Text32]A. University Studies?         If yes, list Strand(s)      
 
[bookmark: Text25]B.  Honors?       


15. Cross-listing: List any cross-listing:       and       and       and       and      

16.  Strategic justification for proposed course: 
A. Rationale: What is the overall strategic rationale for offering this course? This course is designed to provide students with an introduction to the field of neuroscience and experience in neurophysiological techniques. Neuroscience is a robust field within Biology, so training students in this skill set will prepare our ‘learners for life and work in an evolving future.’

B. Alignment:  
1. [bookmark: _GoBack]How does this course align with the unit’s mission plan? Neurophysiology is intended to support the Biology department’s mission to provide an integrated education to students preparing for lives as informed citizens and successful researchers and scientists. Neurophysiology provides the basis for animal perception and behavior, and complements the Biology department’s current offerings in molecular and cellular biology, as well as organismal level classes, such as Mammalogy while maintaining the department’s dedication to providing rigorous laboratory instruction in modern and relevant biological techniques. Also, as the global crisis of climate change intensifies, it will be important to address how all animals, not just humans, respond to both chronic and acute environmental stressors. The processes and structures addressed in this course are conserved in most metazoans and a wide range of animals will be featured in the lab activities and lecture topics. As an integrative class including material from molecular to behavior, Neurophysiology may appeal to majors from other departments, such as psychology and chemistry. Providing basic coursework in the nervous system will also support all students with an interest in human function and health, whether that interest is personal or professional. 

2. How does the course fit into the rest of the unit’s curriculum? Neurophysiology is intended to serve as an elective course for Biology majors and any other students who have completed the BI211 sequence, such as those in a trajectory to attend graduate school in the health sciences. This course will provide diversity to the current elective offerings within the Biology Department as it integrates functions from the molecular to the organism level. Additionally, this course is intended prepare students for capstone courses and professional experiences through the practical lab component.

C. Enrollment: What is the new course’s estimated enrollment each time it is offered over a three-year period? Year 1:  18  Students (winter 2020); Year 2 Not Offered; Year 3: 18  Students (winter 2022) 

D. Resource evaluation: What resources – faculty, equipment, lab space, etc. -- will be needed to offer this course and how will those resources be obtained?
1.  Faculty:  
a. Who will teach the course?  Brie Paddock, Ph.D.  
b. Evaluate unit’s faculty availability and/or needs and the impact on other teaching obligations.  The proposed course will alternate with BI414 every winter, as part of Dr. Paddock’s normal teaching load. 
c. If additional faculty members are needed, how will that need be met? No additional faculty members are anticipated.

2.  Facilities:  Cite any additional need for classrooms, equipment or lab space; explain how that need(s) will be met. 
The lecture portion of this course has no special needs.

3.  Other:  
a.   Are Hannon Library resources sufficient to meet the needs of this course? Yes, though additional article requests through ILL may support some needs.
b. 	Are any other resources needed to support this course?  No  
If so, please explain how they will be obtained.  NA

E. External impact:
1. What is the expected effect of this course on existing programs elsewhere in the university? This course is intended to improve interdisciplinary offerings between Biology and Psychology Departments, though no duplication exists within the Psychology Department.   
NOTE:  Please document your contact with other academic programs which may be affected by this new course and the response you received.
I have discussed the general ideas of these courses with Mark Krause and Melissa Birkett-Green, faculty who teach neuroscience-oriented courses in the Psychology Department. Neither found overlap between the biological neuroscience courses presented and their current or planned courses and enthusiastically support these courses.

2. Will any of your prerequisites affect other academic programs? No. All prerequisites are within the Biology Department. A year of general chemistry is recommended, but this should not unduly burden the Chemistry Department as Biology majors already currently enroll in that sequence.
NOTE:  Please document your contact with other academic programs which may be affected by this new course and the response you received.




17.  Syllabus (condensed)
(Attach an accompanying, condensed syllabus, which should include the following items.  Schedules and similar details are not required.)
A. Course description (same as Catalog description, above): Covers principles of neural function, including electrical concepts, synaptic communication, circuitry, and signal transduction. Emphasizes molecular and cellular mechanisms that underlie communication in the nervous system, including current topics in neurophysiology. Three hours of lecture and one 3-hour laboratory. Prerequisite(s): BI 211, BI 212, BI 213 and one year of general chemistry (recommended).

B. Learning objectives of the course:

a. Describe concepts of intracellular and intercellular communication within the nervous system. 
b. Classify components of the nervous system based on function, location, and structure.
c. Apply the concepts of neurophysiology to predict neuronal activity within physiological ranges. 
d. Identify and critically evaluate primary research literature in the field of neurobiology. 
e. Execute experiments to test the function of the nervous system.
f. Create lab reports in appropriate scientific format to communicate findings of experiments. 


C. Required texts
a. Neuroscience, 4th ed. Bear MF, Connors BW, Paradiso MA. Lippincott Williams and Wilkins. Additional readings as assigned. 
b. Rationale: The proposed book is a comprehensive Neuroscience textbook with 25 chapters organized in 4 sections. A selection of the chapters will be used in BI315: Neurophysiology, while most of the remaining chapters will be used in BI430: Neurodegeneration and Aging. 

D. Course format
a. Section 1 Lecture Topics: Intracellular communication: Membrane potentials and action potentials, ion channels.
i. Week 1: Introduction to organization of the nervous system, Neuron structure and diversity, Glial function
ii. Week 2: Ionic basis of membrane potential, equilibrium potentials, ion channels (diversity and function), ion pumps, Nernst equation, Goldman-Hodgekin-Katz Equation
iii. Week 3: Action potential induction, optogenetics, conduction velocity, channelopathies
iv. Week 4: Catch-up lecture, review, exam
b. Section 1 Readings: 
i. Chapter 2: Neurons and Glia
ii. Chapter 3: Neuronal Membrane at rest
iii. Chapter 4: The Action Potential
c. Section 2 Lecture Topics: 
i. Week 5: Synaptic transmission and integration, central and motor synapses
ii. Week 6: Diversity of neurotransmitters, receptors, neuropeptides
iii. Week 7: Neurotransmitters systems, locations, and synaptic plasticity
d. Section 2 Readings: 
i. Chapter 5: Synaptic Transmission
ii. Chapter 6: Neurotransmitter systems
iii. Chapter 13: Spinal Control of Movement
iv. Chapter 23: Wiring the Brain
e. Section 3 Lecture Topics: 
i. Week 8: Exam 2, Sensory coding and chemical senses
ii. Week 9: Visual, Auditory, and Vestibular Systems
iii. Week 10: Somatic Sensory System
f. Section 3 Readings: 
i. Chapter 8: The Chemical Senses
ii. Chapter 9: The Eye
iii. Chapter 10: The Central Visual System
iv. Chapter 11: The Auditory and Vestibular System
v. Chapter 12: The Somatic Sensory System


E. Other – any other relevant materials needed to explain the goals and teaching methods of this course.


Approvals:


_____________________________		_____________________
      Signature of Division Director			Date
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