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[bookmark: _GoBack]Biological and Behavioral Psychology
Course code: PSY201
Term and year: Spring 2026
Day and time: Mondays, 11:15 – 14:00
Instructor: James G. Pfaus, PhD
Instructor contact: 
Consultation hours: 10:00 – 11:00

	Credits US/ECTS
	3/6
	Level
	Bachelor

	Length
	15 weeks
	Pre-requisite
	No prerequisite

	Contact hours
	42 hours
	Grading
	Letter grade


Course Description
This course introduces students to the brain and its neural and neurochemical mechanisms underlying behavior. It aims to develop students’ ability to understand and analyze how complex behaviors emerge from interactions between biological systems and environmental stimuli, providing a foundation for further studies in behavioral neuroscience and the psychology of motivation. First part of the course covers the structure and function of the nervous system, neural communication, and the biological basis of sensory processing. Through three thematic units, students learn how neurons transmit information, how electrochemical and molecular mechanisms shape neural activity, and how neurochemical and hormonal systems contribute to behavior. By learning the terminology of neurobiology and building up the understanding of biological concepts in a step-by-step manner, students will come to view psychology from a different, more biological perspective, and will acquire an overview of neuroscience in the process. It also helps students understand the biological mechanisms underlying psychological processes and the interconnections between biological, physiological, and social determinants of mental functioning. Second part of this course explores the neural mechanisms underlying motivated behaviors. Students are introduced to key concepts such as goal-directed behavior, incentive motivation, and the distinction between internal drive states and external incentives. The course examines neuroanatomical and neurochemical systems involved in maintaining homeostasis (e.g., hunger, thirst, temperature regulation, biological rhythms) as well as non-homeostatic motivated behaviors such as sexual behavior, parenting, and aggression. Attention is also given to the neuroscience of reward, pleasure, and drug addiction.
Student Learning Outcomes
Upon completion of this course, students should be able to:

Understand the biology of the brain
● Describe the structural and functional organization of the nervous system, including key 
   brain regions, neuronal types, and the role of glial cells in neural communication.
● Explain the ionic and synaptic mechanisms underlying neural activity, including the
   generation of action potentials, membrane potential regulation, and synaptic transmission
   at both central and peripheral synapses.
● Identify and compare the major neurotransmitters and hormones involved in brain 
   function, and describe their roles in chemical signaling, neuroendocrine regulation, and 
   sensory perception.
Understand the role of neurotransmitter systems in motivation and behavior
● Define and critically compare different models of motivation and regulatory behavior, 
   including homeostatic and incentive-based theories, and relate them to feeding, drinking, 
   and reproductive behaviors.
● Analyze the neural mechanisms underlying biological rhythms and affective states, 
   including sleep regulation, circadian cycles, mood disorders, and thermoregulation.
● Evaluate the neurobiological basis of emotion, reward, and addiction, including 
   Dopamine and opioid systems, reinforcement processes, and adaptive vs. maladaptive 
   behavioral outcomes.
Reading Material
Required (Povinná) Materials
· Textbooks:

Bear, M.F., Conors, B.W., & Paradiso, M.A. (2015). Neuroscience: Exploring the 
    brain (4th Ed). Lippincott, Williams & Wilkins, Baltimore. Referred to as BCP.

Carlson, N. R. (2016). Physiology of Behavior, Global Edition. Boston: Allyn & Bacon.

Toates, F. (1986). Motivational systems. Cambridge: Cambridge University Press. (This will be available to download from the course website).

· List of required articles (these will be available to download from the course website):

Ågmo, A. (1999). Sexual motivation—an inquiry into events determining the
    occurrence of sexual behavior. Behavioural Brain Research, 105, 129–150.

Ågmo, A. (2011). On the intricate relationship between sexual motivation and 
    arousal. Hormones and Behavior, 59, 681–688.

Berridge, K. C., & Robinson, T. E. (1998). What is the role of dopamine in reward: 
    hedonic impact, reward learning, or incentive salience? Brain Research Reviews, 
    28, 309–369.

Cabanac, M. (1992). Pleasure: The common currency. Journal of Theoretical Biology, 
    155, 173-200.

Heyman, G. (1988). How drugs affect cells and reinforcement affects behavior: 
    Formal analogies. In: M. Commons, R. Church, J. Stellar, & A. Wagner (Eds.), 
    Quantitative Analyses of Behavior, Vol. 7: Biological Determinants of 
    Reinforcement and Memory (Pp. 157-182). Hillsdale, N.J.: Lawrence Erlbaum 
    Press.

Pfaus, J. G. (1999). Revisiting the concept of sexual motivation. Annual Review of 
    Sex Research, 10, 120-156.

Pfaus, J. G. (2009). Pathways of sexual desire. Journal of Sexual Medicine, 6, 1506-
    1533.

Pfaus, J. G., Kippin, T. E., Coria-Avila, G. E., Gelez, H., Afonso, V. M., Ismail, N., & 
    Parada, M. (2012). Who, What, Where, When, (and Maybe Even Why)? How the 
    experience of sexual reward influences sexual desire, preference, and 
    performance. Archives of Sexual Behavior, 41, 31-62.


Pfaus J. G. (2025). Orgasms, sexual pleasure, and opioid reward mechanisms. 
    Sexual Medicine Reviews, 13, 381-393.

Robinson, T. E., & Berridge, K. C. (2003). Addiction. Annual Review of Psychology,
    54, 25-53.

Recommended (Doporučená) Materials
Kalat, J. W. (2019). Biological Psychology (13th ed.). Cengage Learning.

Gazzaniga, M. S., Ivry, R. B., & Mangun, G. R. (2018). Cognitive Neuroscience: The 
    Biology of the Mind (5th ed.). W. W. Norton & Company.

Lindquist, K. A., Barrett, L. F., & Camerer, C. (eds.) (2018). The Neuroscience of 
    Emotion: A New Synthesis. Princeton University Press.

Becker, J.B., Breedlove, S.M., & Crews, D., & McCarthy, M.M. (2002). Behavioral 
    Endocrinology (2nd Ed). Cambridge, MA: MIT Press.
Teaching methodology
Although the course is lecture-based, students are encouraged to ask questions during the lectures and to form study groups that can go over each week’s material and ask questions collectively during consultation hours. The course is comprised of 7 units: Unit 1: Neuroanatomy and Neurophysiology; Unit 2: Synaptic Communication and Signal Transduction; Unit 3: Neurochemistry and Chemical Senses; Unit 4: Motivation and Regulatory Behavior, Thirst and Feeding; Unit 5: Biological Rhythms, Mood, and Thermoregulation; Unit 6: Sex and Reproduction, Parental behavior, and Fear; and Unit 7: Reward, Addiction, and Optimality. Exams will cover only the material in preceding units and will not be cumulative.  
Course Schedule
	Date
	Class Agenda

	Session 1
	Topic: Introduction to Biological Psychology/Structure and function of the nervous systems and neurons.  
Description: What is neuroscience? The scope of biological psychology. Central and peripheral nervous system, basic brain anatomy, types of neurons and glial cells, neuronal cell structure.
Reading: BCP, Chapters 1, 2, 3, and 7.

	Session 2
	Topic: Ionic basis of neural communication/Regulation of membrane potentials and neural integration.
Description: Electrical properties of neurons, integration of signals, membrane resting and action potentials.
Reading: BCP, Chapter 4

	Session 3
	Topic: EXAM 1 (Unit 1). Lecture after exam: The neuromuscular junction and synaptic transmission.
Description: Chemical and electrical synapses; synaptic vesicle release.
Reading: BCP, Chapter 5.



	Session 4
	Topic: Synaptic function, signal transmission, and signal transduction.
Description: Pre- and postsynaptic events, receptors (ionotropic vs. metabotropic), second messengers, intracellular cascades.
Reading: BCP, Chapter. 6, pp. 163-177; Chapter 25, pp. 871-873. 

	Session 5
	Topic: EXAM 2 (Unit 2). Lecture after exam: Classic Neurotransmitters and Brain Function. Acetylcholine, dopamine, serotonin, glutamate, GABA.
Description: Acetylcholine, dopamine, noradrenaline, serotonin.
Reading: BCP, Chapter 6, pp. 143-178; Chapter 15, pp. 538-548.

	Session 6
	Topic: Small molecules, neuropeptides, and unconventional transmitters/Chemical senses
Description: Glutamate, GABA, Substance P, opioids, oxytocin, nitric oxide, endocannabinoids/taste and smell.
Reading: BCP Chapter 8, pp. 265-292; Chapter 15.

	Session 7
	Topic: EXAM 3 (Unit 3). Lecture after exam: Behavior and motivation, theories of motivation, and incentive models. 
Description: Definitions of motivation; goal-directed behavior; evolution and survival; difference between motivation and drive; homeostasis vs. allostasis, drive reduction, incentive salience, models of reward.
Reading: Toates, Chapters 1-7

	
	Mid-term break (Finish reading Toates!)

	Session 8
	Topic: Thirst and feeding.
Description: Physiological and neural mechanisms regulating thirst, hunger, satiety; hypothalamus and energy balance. Hedonic regulation, dopamine involvement, learning and social factors in food intake.
Reading: Carlson, Chapters 1, 12; Berridge & Robinson article

	Session 9
	Topic: Sleep and biological rhythms, sleep disorders, Mood (depression and mania
Description: Circadian rhythms, sleep stages, REM/NREM, on-off and “flip-flop” switches, biological clocks, melatonin, sleep disorders, mood disorders.
Reading: Carlson, Chapter 9; Chapter 17, pp. 544-555.

	Session 10
	Topic: Temperature regulation, Sex and reproduction
Description: Neural mechanisms of thermoregulation; hypothalamic control; behavioral thermoregulation. Hormonal regulation of sexual differentiation and motivation; human and animal models.
Reading: Carlson, Chapter 7, p. 224; Chapter 10, pp. 305-332; Toates, Chapter 5. Both Ågmo articles, Pfaus 1999 and 2009 articles, Berridge & Robinson article.


	Session 11
	Topic: Exam 4 (Units 4 and 5). Lecture after exam: Sex and reproduction (Cont’d)
Description: Neural systems of sexual excitation and inhibition; influence of learning and context.
Reading: Pfaus 2009


	Session 12
	Topic: Conditioning and sexual behavior, Parental behavior and aggression, Fear and safety
Description: Sexual conditioning, maternal/parental behavior, aggression, and safety systems.
Reading: Carlson, Chapter 10, pp. 332-338. Pfaus et al. 2012 article.




	Session 13
	Topic: Reward mechanisms, Addiction, Pleasure and optimality.
Description: Dopamine system, reward pathways, neurobiology of drug use and reinforcement, hedonic tone, homeostatic and allostatic models of addiction and pleasure; adaptive significance.
Reading: Carlson, Chapter 14, pp. 450-465; Toates, Ch. 5, 8, 9. Berridge & Robinson article, Cabanac article, Heyman article, Robinson & Berridge article.		

	Session 14
	Topic: EXAM 5 (Units 6 and 7).
Description: 
Reading: 
Assignments/deadlines: 


Course Requirements and Assessment (with estimated workloads)
	Assignment
	Workload (hours)
	Weight in Final Grade
	Evaluated Course Specific Learning Outcomes
	Evaluated Institutional Learning Outcomes*

	Class Participation
	42
	15%
	Reinforce communication skills and ability to integrate and evaluate information.
	1,2,3

	Exam 1
	20
	15%
	Integration of information from book, papers, and lectures.
	1,3

	Exam 2
	20
	15%
	Integration of information from book, papers, and lectures.
	1,3

	Exam 3
	20
	15%
	Integration of information from book, papers, and lectures.
	1,3

	Exam 4
	24
	20%
	Integration of information from book, papers, and lectures.
	1,3

	Exam 5
	24
	20%
	Integration of information from book, papers and lectures.
	1,3

	
	
	
	
	

	
	
	
	
	

	TOTAL
	150
	100%
	
	


*1 = Critical Thinking; 2 = Effective Communication; 3 = Effective and Responsible Action
Detailed description of the assignments

Other than studying for each exam, there are no additional assignments. Students are encouraged to form study groups that can come to office hours with specific questions.

Assignment 1: 
Assessment breakdown
	Assessed area
	Percentage

	Class Participation
	15%

	Students are encouraged to ask questions in class from the course
	

	material (readings, lectures) that integrate the information. 
	

	
	


[bookmark: _Hlk216336713]Assignment 2: 
Assessment breakdown
	Assessed area
	Percentage

	Exam 1
	15%

	Content knowledge from Course Sessions 1 and 2 covering all assigned 
	

	course content, including readings and lecture material.
	

	
	

	
	


Assignment 3: 
Assessment breakdown
	Assessed area
	Percentage

	Exam 2
	15%

	Content knowledge from Course Sessions 3 and 4 covering all assigned 
	

	course content, including readings and lecture material.
	

	
	

	
	


Assignment 4: 
Assessment breakdown
	Assessed area
	Percentage

	Exam 3
	15%

	Content knowledge from Course Sessions 5 and 6 covering all assigned 
	

	course content, including readings and lecture material.
	

	
	

	
	


Assignment 5: 
Assessment breakdown
	Assessed area
	Percentage

	Exam 4
	20%

	Content knowledge from Course Sessions 7, 8, 9, 10 covering all 
	

	assigned course content, including readings and lecture material.
	

	
	

	
	


Assignment 6: 
Assessment breakdown
	Assessed area
	Percentage

	Exam 5
	20%

	Content knowledge from Course Sessions 11, 12, and 13 covering all 
	

	assigned course content, including readings and lecture material.
	

	
	

	
	


8. General Requirements and School Policies
General requirements
All coursework is governed by AAU’s academic rules. Students are expected to be familiar with the academic rules in the Academic Codex and Student Handbook and to maintain the 
intranet for a summary of key policies regarding coursework.
Course specific requirements
There are no special requirements or deviations from AAU policies for this course. Exams consist of multiple choice, true/false, and short essays, with a bonus question that will be revealed in the lecture a week before the test. There is no extra-credit work for assignments that are missed. For a complete grade, all 5 exams must be taken.  
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