
ap psychology unit 3 biological bases of
behavior
ap psychology unit 3 biological bases of behavior explores the intricate relationship
between the brain, nervous system, and human behavior. This unit is fundamental in
understanding how biological processes influence thoughts, emotions, and actions. It
covers key concepts such as the structure and function of neurons, the organization of the
nervous system, the role of the brain’s various regions, and the impact of
neurotransmitters. Additionally, this unit addresses how genetics and the endocrine
system contribute to behavior. Mastery of these topics provides a comprehensive
foundation for students preparing for the AP Psychology exam and deepens the
understanding of biological psychology. The following article delves into these essential
components, offering a detailed overview of the biological bases of behavior.
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Neurons and Neural Communication
Neurons are the fundamental units of the nervous system that transmit information
throughout the body. Understanding the structure and function of neurons is crucial in ap
psychology unit 3 biological bases of behavior, as neural communication underpins all
biological processes related to behavior. Each neuron consists of a cell body (soma),
dendrites that receive signals, and a long axon that transmits impulses to other neurons or
muscles. The process of communication occurs via electrical impulses known as action
potentials and chemical signals called neurotransmitters.

Structure of a Neuron
The neuron’s anatomy supports its function in transmitting information efficiently. The
dendrites receive messages from other neurons, which are then processed in the soma.
The axon carries the electrical signal away from the cell body to the axon terminals, where
neurotransmitters are released into the synapse. Myelin sheath, a fatty layer covering
some axons, speeds up neural transmission by insulating the axon and allowing the action



potential to jump between nodes of Ranvier.

Neural Communication Process
Neural communication is a complex electrochemical process. When a neuron is
stimulated, it generates an action potential that travels down the axon. At the synapse,
neurotransmitters are released into the synaptic gap and bind to receptor sites on the
receiving neuron. This binding can either excite or inhibit the receiving neuron,
influencing whether it will generate its own action potential. This delicate balance of
excitation and inhibition is fundamental to how the brain processes information and
controls behavior.

The Nervous System: Structure and Function
The nervous system is an extensive network that coordinates the body’s responses to
internal and external stimuli. In ap psychology unit 3 biological bases of behavior,
understanding the organization of the nervous system is essential to grasp how biological
mechanisms influence behavior. The nervous system is broadly divided into the central
nervous system (CNS) and the peripheral nervous system (PNS).

Central Nervous System (CNS)
The CNS consists of the brain and spinal cord. It serves as the main control center,
processing information and directing responses. The brain interprets sensory input,
initiates motor output, and facilitates complex cognitive functions. The spinal cord acts as
a conduit for signals between the brain and the rest of the body, and also mediates reflex
actions.

Peripheral Nervous System (PNS)
The PNS connects the CNS to limbs and organs. It is further subdivided into the somatic
nervous system, which controls voluntary movements, and the autonomic nervous system,
which regulates involuntary functions. The autonomic system is divided into the
sympathetic division, which prepares the body for stressful situations, and the
parasympathetic division, which calms the body and conserves energy.

Functions of the Nervous System

Receiving sensory input from the environment

Processing and interpreting sensory information

Coordinating voluntary and involuntary responses



Maintaining homeostasis through regulation of bodily functions

The Brain: Regions and Their Functions
A central focus in ap psychology unit 3 biological bases of behavior is the brain’s structure
and its specialized regions. The brain is divided into several major parts, each responsible
for distinct functions that collectively influence behavior, emotion, and cognition.

The Hindbrain
The hindbrain includes the medulla, pons, and cerebellum. It controls vital functions such
as heartbeat, breathing, and balance. The cerebellum specifically plays a key role in motor
coordination and fine motor skills.

The Midbrain
The midbrain acts as a relay station for auditory and visual information and is involved in
motor control. It plays a role in regulating arousal and attention.

The Forebrain
The forebrain is the largest and most complex region, encompassing structures such as
the thalamus, hypothalamus, limbic system, and cerebral cortex. The thalamus serves as
the brain’s sensory relay center, while the hypothalamus regulates vital functions
including hunger, thirst, and temperature, as well as linking the nervous system to the
endocrine system. The limbic system, including the amygdala and hippocampus, is central
to emotion and memory processing. The cerebral cortex, divided into lobes, governs
higher-order functions such as reasoning, language, and voluntary movement.

Major Lobes of the Cerebral Cortex

Frontal Lobe: Executive functions, decision-making, voluntary movement.

Parietal Lobe: Sensory processing, spatial orientation.

Occipital Lobe: Visual processing.

Temporal Lobe: Auditory processing, language comprehension, memory.



Neurotransmitters and Their Effects
Neurotransmitters are chemical messengers that transmit signals across synapses
between neurons. They play a critical role in shaping behavior and mental processes,
making them a key topic in ap psychology unit 3 biological bases of behavior. Different
neurotransmitters have distinct effects on mood, arousal, motivation, and cognition.

Key Neurotransmitters

Acetylcholine (ACh): Involved in muscle action, learning, and memory.

Dopamine: Influences movement, reward, and motivation; implicated in Parkinson’s
disease and schizophrenia.

Serotonin: Regulates mood, sleep, and appetite.

Norepinephrine: Affects alertness and arousal.

GABA (Gamma-Aminobutyric Acid): Major inhibitory neurotransmitter that
reduces neural excitability.

Glutamate: Primary excitatory neurotransmitter involved in learning and memory.

Neurotransmitter Imbalances and Behavior
Disruptions in neurotransmitter levels can lead to various psychological disorders. For
example, low serotonin levels are associated with depression, while dopamine imbalances
can contribute to schizophrenia or addictive behaviors. Understanding these relationships
is essential for developing treatments such as pharmacotherapy and behavioral
interventions.

Genetics and Behavior
Genetics play a significant role in shaping behavior, personality, and susceptibility to
psychological disorders. Ap psychology unit 3 biological bases of behavior includes the
study of how genes influence the nervous system and behavior through heredity and
epigenetics.

Heredity and Genetic Influence
Behavioral genetics examines the extent to which genetic factors contribute to individual
differences in behavior. Twin studies, adoption studies, and family studies are common
methods used to discern genetic influence. These studies suggest that many traits, such as



intelligence and temperament, have hereditary components, though environmental factors
also play a crucial role.

Gene-Environment Interaction
Genes do not operate in isolation; environmental factors can affect gene expression
through epigenetic mechanisms. This interaction means that behavior results from a
dynamic interplay between inherited genetic predispositions and life experiences.

The Endocrine System and Its Role in Behavior
The endocrine system complements the nervous system by releasing hormones into the
bloodstream that regulate various bodily functions and influence behavior. In ap
psychology unit 3 biological bases of behavior, the endocrine system’s role is emphasized
in understanding how hormonal changes impact mood, growth, metabolism, and stress
responses.

Major Endocrine Glands

Pituitary Gland: Known as the “master gland,” it controls other endocrine glands
and regulates growth and reproductive functions.

Adrenal Glands: Produce adrenaline and cortisol, hormones involved in the stress
response.

Thyroid Gland: Regulates metabolism and energy levels.

Pancreas: Regulates blood sugar through insulin and glucagon.

Gonads (Ovaries and Testes): Produce sex hormones that influence sexual
development and behavior.

Hormones and Behavior
Hormones can have profound effects on mood and behavior. For example, cortisol is
released during stress and prepares the body for a fight-or-flight response. Imbalances in
hormones can lead to behavioral changes, such as anxiety, aggression, or mood disorders.
The interaction between hormones and the nervous system illustrates the complex
biological bases of behavior studied in this AP Psychology unit.



Frequently Asked Questions

What are the main functions of the central nervous
system in the biological bases of behavior?
The central nervous system (CNS), consisting of the brain and spinal cord, processes
information received from the body and coordinates activity by sending signals to muscles
and glands, playing a critical role in controlling behavior and bodily functions.

How do neurons communicate in the nervous system?
Neurons communicate through electrical impulses called action potentials that travel
along the axon, and chemical signals called neurotransmitters are released across
synapses to transmit messages to other neurons or muscles.

What role do neurotransmitters play in behavior?
Neurotransmitters are chemical messengers that influence various behaviors by either
exciting or inhibiting neurons. For example, dopamine is associated with reward and
pleasure, while serotonin affects mood regulation.

What is the function of the autonomic nervous system in
behavior?
The autonomic nervous system regulates involuntary bodily functions such as heart rate,
digestion, and respiration, playing a key role in emotional responses and stress by
controlling the sympathetic and parasympathetic systems.

How do the brain's lobes contribute to different aspects
of behavior?
Each lobe of the brain has specialized functions: the frontal lobe is involved in decision
making and personality, the parietal lobe processes sensory information, the occipital lobe
handles visual information, and the temporal lobe is key for auditory processing and
memory.

What is the significance of brain plasticity in learning
and behavior?
Brain plasticity refers to the brain's ability to change and adapt as a result of experience.
It is fundamental for learning, memory formation, and recovery from brain injury,
highlighting the biological basis for behavioral change.

How do genetic and environmental factors interact in



the biological bases of behavior?
Behavior is influenced by both genetic predispositions and environmental factors, with
genes providing potentials or vulnerabilities and the environment shaping how these
genetic tendencies are expressed through processes like epigenetics.

What techniques are commonly used to study the
biological bases of behavior in AP Psychology?
Common techniques include brain imaging methods such as fMRI and PET scans to
observe brain activity, EEG to record electrical activity, and lesion studies to understand
the effects of brain damage on behavior.

Additional Resources
1. Biological Psychology: An Introduction to Behavioral, Cognitive, and Clinical
Neuroscience
This comprehensive textbook by Mark R. Rosenzweig offers an in-depth exploration of the
biological foundations of behavior. It covers neural mechanisms, brain structures, and the
ways in which biology influences cognition and emotion. The book is well-suited for AP
Psychology students seeking a detailed understanding of unit 3 topics.

2. Brain & Behavior: An Introduction to Behavioral Neuroscience
Authored by David Clark, this book provides a clear and engaging overview of the
biological bases of behavior. It explains how the nervous system functions and how brain
activity relates to behavior, cognition, and emotion. The text includes diagrams and
examples that make complex concepts accessible to high school and introductory college
students.

3. The Man Who Mistook His Wife for a Hat
Written by neurologist Oliver Sacks, this collection of case studies offers fascinating
insights into brain function and neurological disorders. It illustrates how brain damage
can affect perception, memory, and behavior, connecting real-life examples to biological
psychology principles. The narrative style makes it an engaging supplement for students
studying brain-behavior relationships.

4. Neuroscience: Exploring the Brain
This textbook by Mark F. Bear, Barry W. Connors, and Michael A. Paradiso is a staple in
neuroscience education. It covers the anatomy and physiology of the nervous system in
detail, emphasizing the biological mechanisms underlying behavior. Its clear explanations
and detailed illustrations help students grasp complex concepts in the biological bases of
behavior.

5. Principles of Neural Science
Known as the "bible" of neuroscience, this extensive book by Eric R. Kandel and
colleagues covers everything from cellular neuroscience to systems neuroscience. While
dense, it offers thorough explanations of how the brain controls behavior, learning, and
memory. AP Psychology students looking for an advanced resource on biological
psychology will find it invaluable.



6. Discovering Psychology: The Science of Mind
This accessible book by John T. Cacioppo and Laura Freberg introduces psychological
science with a strong emphasis on biological foundations. It explains neural
communication, brain anatomy, and the physiological bases of behavior in a student-
friendly manner. The text integrates research findings with practical examples to enhance
understanding.

7. The Developing Genome: An Introduction to Behavioral Epigenetics
By David S. Moore, this book explores how genes and environment interact to shape
behavior through epigenetic mechanisms. It provides insight into how biological bases of
behavior are influenced not just by genetics but also by life experiences. This perspective
enriches the study of biological psychology, particularly in understanding behavior
development.

8. Mind, Brain, and Behavior
This concise text by David Clark offers a focused introduction to the relationship between
the brain and behavior. It covers neural communication, sensory systems, and motor
control, providing clear explanations suitable for AP Psychology students. The book’s
emphasis on core concepts aids in mastering the biological bases of behavior.

9. The Body Keeps the Score: Brain, Mind, and Body in the Healing of Trauma
Written by Bessel van der Kolk, this book examines how traumatic experiences affect brain
function and behavior. It connects biological psychology concepts with clinical
applications, showing how trauma impacts neural pathways and behavior regulation. This
book provides a real-world context to the biological bases of behavior, especially in
relation to mental health.
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