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Neuroscience
Proposed Bachelor of Science Major
(Semester Hours)



The proposed major in Neuroscience consists of a central foundational core of five courses which introduces students to the breadth of the field.  These courses serve as prerequisites for many of the advanced offerings.  It is expected that all core courses will be completed by the end of the 2nd year.
Upon completion of the core, students will declare one of three focal tracks of specialization in the neurosciences:  Molecular/Cellular Neuroscience, Systems/Behavioral Neuroscience, and Cognitive/Computational Neuroscience.  Majors will take five courses in their declared track, and two courses in at least one other track for additional breadth.  Students will be strongly encouraged to include research hours in their programs.


	Neuroscience Required
Core

5 courses

15 semester hrs
	Course
	Description
	Prerequisites

	
	NeuroSci 3000:  Introduction to Molecular/Cellular Neuroscience
	Introductory course covering organization &function of the nervous system at a level understandable to science & non-science majors.
	Biology 114 or H116 or permission of instructor.

	
	NeuroSci 3050:  Introduction to the Structure & Function of the Nervous System
	The course will discuss basic principles of the anatomical & neurophysiological organization of the nervous system.  
	Biology 114, Biology H116, or NeuroSci 3000 or permission of instructor.

	
	Psych 2313:  Introduction to Behavioral Neuroscience
	Introduction to the structure & function of the nervous system in relation to behavior.
	Psych 1100.

	
	Psych 2513:  Introduction to Cognitive Neuroscience
	Examination of the neuroscientific approach to the study of cognition; primary focus on the psychobiology of memory, attention, language, & spatial orientation.
	Psych 1100

	
	Data Analysis:  Choose 1 from the list in the Description section to the right.
	1. Stats 218:  Intro to Statistics for the Life

    Sciences

OR

2. Psych 2220:  Intro to Data Analysis in 

   Psychology
OR
3. MolGen 650:  Analysis & Interpretation of     

   Biological Data
	1. Math 152.

2. Psych 1100 + Stats 145 OR Math 130 OR Math 148.

3. Math 150 + 15 (quarter) hours at 300-level or higher in a dept of FAES or Bio Sci.


Track:  Molecular/Cellular Neuroscience
	Molecular/ 
Cellular 
Specialization



5 courses
	Course
	Description
	Prerequisites

	
	Psych 2305:  Drugs & Behavior
	Introduction to the psychology of licit & illicit psychoactive drug use.
	Psych 1100.

	
	NeuroSci 3010:  Neurophysiology
	The course will discuss basic principles of neurophysiology working from the level of the ion channel to the whole system.
	NeuroSci 3000 or NeuroSci 3050 or permission of instructor.

	
	Psych 4501:  Advanced Behavioral Neuroscience
	Advanced discussion of contemporary issues in psychobiology, including: synaptic pharmacology, drugs, & behavior, neurodegenerative diseases & the biological bases of psychopathology.
	Psych 2313.

	
	Psych 4644:  Hormones & Behavior
	Exploration of the interactions among hormones, brain & behavior through an integrative approach.
	Psych 2313.

	
	NeuroSci 7050:  Neurobiology of Disease
	This course will explore the basis of major diseases affecting the nervous system.
	NeuroSci 3000 or permission of instructor.

	
	Molecular Virology & Immunology 7500:  Neuroimmunology    
	This course will explore research & clinical applications of inflammatory processes within the central nervous system with special emphasis on neurodegenerative disorders, autoimmune disease & neurotrauma (e.g., spinal injury).
	Permission of instructor.

	
	NeuroSci 7001:  Foundations of Neuroscience
	This course will discuss basic principles of the cellular, molecular, and neurophysiological organization of the nervous system.
	Permission of instructor.

	
	NeuroSci 7900:  Neurodevelopment
	Interdisciplinary approach to the development of neural cells and the formation and maturation of vertebrate and invertebrate nervous systems.
	Permission of instructor.


Track:   Systems/Behavioral Neuroscience
	Systems/ 

Behavioral
Specialization



5 courses
	Course
	Description
	Prerequisites

	
	Psych 2305:  Drugs & Behavior
	Introduction to the psychology of licit & illicit psychoactive drug use.
	Psych 1100.

	
	Psych 4501:  Advanced Behavioral Neuroscience
	Advanced discussion of contemporary issues in psychobiology, including: synaptic pharmacology, drugs, & behavior, neurodegenerative diseases & the biological bases of psychopathology.
	Psych 2313.

	
	EEOB 4550:  Neurobiology of Animal Behavior
	Integration of studies of sensory, integrative and motor systems with evolution and ecology.
	Two courses in the Biological Sciences or permission of instructor

	
	Psych 4623:  Biological Clocks & Behavior
	Biological rhythms of animals & humans, including ultradian, daily, lunar, tidal & annual cycles; role of nervous & endocrine systems in relation to behavioral rhythms.
	Psych 2313 or permission of instructor.

	
	Psych 4644:  Hormones & Behavior
	Exploration of the interactions among hormones, brain & behavior through an integrative approach.
	Psych 2313.

	
	Psych 5613H:  Biological Psychiatry
	Provides a contemporary overview of the biological bases of several significant psychopathologies, including: mood disorders, schizophrenia, & PTSD/dissociative identity disorders.
	Psych 4501 or permission of instructor.

	
	Psych 5898:  Seminar in Behavioral Neuroscience
	Team-taught seminar on selected topics from contemporary research areas in the field of behavioral neuroscience
	Psych 4501 or permission of instructor.


Track:  Cognitive/Computational Neuroscience
	Cognitive/ 

Computational

Specialization



5 courses
	Course
	Description
	Prerequisites

	
	Psych 2310:  Sensation & Perception
	Examination of how observers perceive their environment through sensory information; emphasis on major sensory systems including vision, audition, spatial orientation, touch, taste & olfaction.
	Psych 1100.

	
	Psych 5600:  Psychobiology of Learning & Memory
	Course will integrate coverage of animal learning & human memory, focusing on three key components of the field: behavioral processes, brain systems, & clinical perspectives.
	Psych 1100.

	
	Psych 5606:  High-Level Vision
	Examines the perceptual processes by which humans & other animals are able to obtain knowledge about the three-dimensional environment.
	Psych 2310.

	
	Psych 5608:  Introduction Mathematical Psychology
	Survey of mathematical & computational modeling in psychology. Topics include psychophysical scaling, information processing, probabilistic choice, signal detection theory, model comparison, & Bayesian graphical modeling.
	Psych 3321.

	
	Psych 5609:  Introduction to Mathematical Models in Experimental Psychology
	An introduction to cognition with a focus on the application of mathematical models. Topic areas include memory, decision making, categorization, word recognition, priming, & reaction time.
	Psych 5608.

	
	Psych 5612:  Introduction to Cognitive Science
	Cognitive science is an interdisciplinary study of the nature of human thought; psychological, philosophical, linguistic, & artificial intelligence approaches to knowledge representation.
	12 credit hrs from CIS, Linguistics, Philosophy, or Psychology.

	
	Psych 5614:  Cognitive Neuroscience
	Neuronal mechanisms of information processing
	Psych 2313 or 2513 or permission of instructor.

	
	Psych 5617:  Models of Memory
	Basic principles of neural network modeling & their applications in perception, memory, & language.
	Permission of instructor.

	
	CSE 4525:  Introduction to Neural Networks
	Survey of fundamental methods & techniques of neural networks.  Single- and multi-layer perceptrons; radial-basis function networks; support vector machines; recurrent networks; supervised & unsupervised learning.
	CSE 3521 or permission of instructor.

	
	CSE 788.A04: Brain Theory & Neural Networks
	Neural network theories & computational models of brain functions.  Topics include auditory & visual perception, learning, memory organization, & sensorimotor coordination.
	Grad standing, any neural network course, or permission of instructor.

	
	SHS 765:  Neurology of Speech, Language, & Hearing Sciences
	Structure & function of the central & peripheral nervous systems as they relate to speech & hearing.
	Grad standing in SHS or permission of instructor.


	Neuroscience Major:  Required Hours by Specialization

	Molecular/Cellular Specialization

Core …………………………………… 15 hours

Core Prerequisites1 ………………….  24 hours

Specialization ………………………..   21 hours

Specialization Prerequisites ……….     0 hours

Total Hours

Required for Specialization …………  60 hours


	Systems/Behavioral Specialization

Core …………………………………… 15 hours

Core Prerequisites1 ………………….  24 hours

Specialization ………………………..   21 hours

Specialization Prerequisites ……….     0 hours

Total Hours

Required for Specialization …………  60 hours


	Cognitive/Computational Specialization

Core …………………………………… 15 hours

Core Prerequisites1 ………………….  24 hours

Specialization ………………………..   21 hours

Specialization Prerequisites2 ………     6 hours

Total Hours

Required for Specialization …………  66 hours




1 Core prerequisites:  Biology 1113 and 1114 (4 hours each); Chemistry 121; Math 1150 and 1151.01 (5 hours each); Psychology 1100.

               2 Prerequisites for the Cognitive/Computational Specialization:  Computer Science Engineering 3521; Psychology 3321.
