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prerequisites

undergraduates from Psychology and related disciplines who are interested in neuroscience.
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course descriptions

Tools for Studying the Brain and Behavior.

How do neuroscientists link brain circuits to behavior? This course provides an overview of the
experimental and analytical tools used in behavioral neuroscience, including neuroanatomical
tracing, electrophysiology, imaging, behavioral assays, genetic and molecular interventions,
and computational analysis pipelines. Students will learn how to design experiments, analyze
data, and evaluate evidence connecting neural mechanisms to behavior.
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learning objectives

Students completing this course will be able to:
Explain major experimental approaches in behavioral neuroscience
» Evaluate behavioral assays and neural manipulation techniques
» Design and defend an experimental study
* Analyze and interpret behavioral data
» Communicate scientific findings effectively
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Current Protocols in Neuroscience (Wiley); Peer-reviewed journal articles
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20 B Dr. Ju-Chun Pei studies how the brain controls learning, motivation, and decision making, and

speg  |how these processes are altered in mental disorders such as schizophrenia. Her research
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integrates behavioral experiments, neuroscience tools, and computational analysis to link neural
: > |mechanisms to behavior. She is particularly interested in identifying biomarkers and developing
information novel therapeutic strategies to improve treatment outcomes in psychiatric patients.
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weekly scheduled contents

Week 1 Introduction to Behavioral Neuroscience

Week 2 Behavioral Paradigms I: Anxiety and Stress

Week 3 Behavioral Paradigms II: Learning and Memory

Week 4 Behavioral Paradigms I11: Decision-Making

Week 5 Experimental Design & Behavioral Data Analysis

Week 6 Computational Modeling Basics

Week 7  Brain Structure and Mapping
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Week 8 Histology & Neuroanatomical Methods

Week 9 Immunohistochemistry & Western Blotting

Week 10  In Situ Hybridization & gPCR

Week 11 Electrophysiology: In vitro & in vivo

Week 12 Neuroimaging Techniques: Calcium Imaging, 3D

Week 13 Genetic Manipulations I: Viral Vectors, CRISPR

Week 14  Genetic Manipulations Il: Optogenetics & Chemogenetics

Week 15  Research Ethics and Scientific Communication

Week 16  Journal Club & Paper Critique

Week 17  Student Presentations: Experimental Design

Week 18  Student Presentations: Experimental Design
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