AP PSYCHOLOGY UNIT 3 BIOLOGICAL BASES OF BEHAVIOR

* ¥ UNDERSTANDING AP PsycHoLoGY UNIT 3: BioLoagicAL BASES ofF BEHAVIOR®*

AP PSYCHOLOGY UNIT 3 BIOLOGICAL BASES OF BEHAVIOR DIVES DEEP INTO THE FASCINATING INTERSECTION BETWEEN BIOLOGY
AND PSYCHOLOGY, EXPLORING HOW OUR BRAIN, NERVOUS SYSTEM, AND GENETICS INFLUENCE THE WAY WE THINK, FEEL, AND
ACT. IF YOU’RE PREPARING FOR THE AP PSYCHOLOGY EXAM OR SIMPLY CURIOUS ABOUT WHAT DRIVES HUMAN BEHAVIOR FROM
A SCIENTIFIC PERSPECTIVE, THIS UNIT OFFERS ESSENTIAL INSIGHTS THAT CONNECT PHYSIOLOGICAL PROCESSES WITH
PSYCHOLOGICAL EXPERIENCES. LET’S UNPACK THE CORE CONCEPTS, STRUCTURES, AND FUNCTIONS THAT MAKE UP THIS CRUCIAL
AREA OF STUDY.

THe BRAIN AND ITS ROLE IN BEHAVIOR

AT THE HEART OF THE BIOLOGICAL BASES OF BEHAVIOR LIES THE BRAIN, AN INCREDIBLY COMPLEX ORGAN RESPONSIBLE FOR
COORDINATING ACTIONS, PROCESSING INFORMATION, AND GENERATING EMOTIONS. (UNDERSTANDING THE BRAIN’S ANATOMY AND
ITS VARIOUS PARTS IS FUNDAMENTAL IN AP PsycHoLOGY UNIT 3 BECAUSE IT REVEALS HOW DIFFERENT REGIONS CONTRIBUTE
TO OUR BEHAVIOR.

MAJOR BRAIN STRUCTURES

THE BRAIN CAN BE DIVIDED INTO SEVERAL KEY AREAS, EACH WITH UNIQUE ROLES!
® THE HINDBRAIN: THIS INCLUDES THE MEDULLA, PONS, AND CEREBELLUM. THESE STRUCTURES MANAGE VITAL LIFE-
SUSTAINING FUNCTIONS SUCH AS HEARTBEAT, BREATHING, BALANCE, AND MOTOR COORDINATION.

e THE MIDBRAIN: ACTING AS A RELAY STATION, THE MIDBRAIN PROCESSES AUDITORY AND VISUAL INFORMATION AND HELPS
REGULATE AROUSAL AND MOVEMENT.

® THE FOREBRAIN: THE LARGEST AND MOST COMPLEX PART OF THE BRAIN, ENCOMPASSING THE CEREBRAL CORTEX,

THALAMUS, HYPOTHALAMUS, LIMBIC SYSTEM, AND BASAL GANGLIA. THIS AREA IS KEY FOR HIGHER-ORDER FUNCTIONS LIKE
THINKING, DECISION"MAKING, AND EMOTION.

EACH OF THESE BRAIN REGIONS PLAYS A PART IN HOW BEHAVIORS EMERGE, FROM REFLEXES MANAGED BY THE HINDBRAIN TO
EMOTIONS AND MEMORY TIED TO THE LIMBIC SYSTEM.

THe CereBrAL CORTEX AND ITSs LOBES

THE CEREBRAL CORTEX IS THE OUTER LAYER OF THE BRAIN, OFTEN ASSOCIATED WITH CONSCIOUSNESS AND COMPLEX THOUGHT.
[T’S DIVIDED INTO FOUR LOBES, EACH SPECIALIZING IN DIFFERENT FUNCTIONS!

1. FRONTAL LOBE: INVOLVED IN EXECUTIVE FUNCTIONS SUCH AS PLANNING, REASONING, PROBLEM-SOLVING, AND
VOLUNTARY MOVEMENT.
2. PARIETAL LOBE: PROCESSES SENSORY INFORMATION RELATED TO TOUCH, TEMPERATURE, AND PAIN.

3. OccIPITAL LOBE: RESPONSIBLE FOR VISUAL PROCESSING.



4. TemPORAL LOBE: PLAYS A ROLE IN AUDITORY PERCEPTION, MEMORY, AND LANGUAGE COMPREHENSION.

RECOGNIZING THE IMPORTANCE OF THESE LOBES HELPS CLARIFY HOW SPECIFIC BRAIN DAMAGE CAN AFFECT BEHAVIOR AND
COGNITIVE ABILITIES.

THe Nervous SYsTeEM: COMMUNICATION AND CONTROL

AP PsycHoLoGY UNIT 3 ALSO EMPHASIZES THE NERVOUS SYSTEM’S ROLE IN TRANSMITTING INFORMATION THROUGHOUT THE
BODY. THE NERVOUS SYSTEM IS ESSENTIALLY THE BODY’S COMMUNICATION NETWORK, ALLOWING THE BRAIN TO RECEIVE
SENSORY INPUT AND SEND MOTOR OUTPUT.

CeNTRAL VS. PERIPHERAL NERVOUS SYSTEM

THE NERVOUS SYSTEM IS BROADLY DIVIDED INTO TWO PARTS:

o CenTrRAL NErvous SysTeM (CNS): COMPRISES THE BRAIN AND SPINAL CORD. |T PROCESSES INFORMATION AND
COORDINATES ACTIVITY.

o PerIPHERAL NErRVOUS SYSTEM (PNS): ConnecTs THE CNS TO THE REST OF THE BODY THROUGH NERVES. |T INCLUDES
THE SOMATIC NERVOUS SYSTEM (VOLUNTARY MOVEMENTS) AND THE AUTONOMIC NERVOUS SYSTEM (INVOLUNTARY
FUNCTIONS).

(UNDERSTANDING THIS DIVISION IS CRUCIAL FOR GRASPING HOW STIMULI LEAD TO BEHAVIORAL RESPONSES AND HOW THE BODY
MAINTAINS HOMEOSTASIS.

NEURONS AND NEUROTRANSMITTERS

NEURONS ARE THE BUILDING BLOCKS OF THE NERVOUS SYSTEM, SPECIALIZED CELLS THAT TRANSMIT ELECTRICAL AND CHEMICAL
SIGNALS. THEIR STRUCTURE INCLUDES DENDRITES (\X/HICH RECEIVE SIGNALS), THE CELL BODY, AXONS (\)(/HICH SEND SIGNALS),
AND SYNAPTIC TERMINALS.

NEUROTRANSMITTERS ARE CHEMICAL MESSENGERS THAT NEURONS RELEASE AT SYNAPSES TO COMMUNICATE WITH OTHER
NEURONS OR MUSCLES. SOME IMPORTANT NEUROTRANSMITTERS TO KNOW IN THIS UNIT INCLUDE:

DoPAMINE: ASSOCIATED WITH REWARD, MOTIVATION, AND MOTOR CONTROL. IMBALANCES CAN LEAD TO DISORDERS LIKE
P ARKINSON’S DISEASE OR SCHIZOPHRENIA.

SEROTONIN: INFLUENCES MOOD, APPETITE, AND SLEEP. Low LEVELS ARE LINKED TO DEPRESSION.

e ACETYLCHOLINE: PLAYS A ROLE IN MUSCLE ACTION AND MEMORY.

GABA (GAMMA-AMINOBUTYRIC ACID): ACTS AS THE BRAIN’S PRIMARY INHIBITORY NEUROTRANSMITTER, HELPING TO
CALM NEURAL ACTIVITY.

KNOWING HOW NEUROTRANSMITTERS AFFECT BEHAVIOR AND MENTAL HEALTH PROVIDES A BIOLOGICAL EXPLANATION FOR



VARIOUS PSYCHOLOGICAL PHENOMENA.

GENETICS AND BEHAVIOR

ANOTHER FASCINATING ASPECT OF THE BIOLOGICAL BASES OF BEHAVIOR IS THE ROLE OF GENETICS. AP PsycHoLoGgYy UNIT 3
EXPLORES HOW HEREDITY INFLUENCES BEHAVIOR, EMPHASIZING THE INTERACTION BETWEEN GENES AND THE ENVIRONMENT.

NATURE VS. NURTURE DEBATE

THIS CLASSIC DEBATE EXAMINES THE EXTENT TO WHICH GENETICS (NATURE) AND ENVIRONMENT (NURTURE) SHAPE WHO WE ARE.
W/HILE GENES PROVIDE THE BLUEPRINT FOR POTENTIAL TRAITS AND BEHAVIORS, ENVIRONMENTAL FACTORS CAN ACTIVATE,
SUPPRESS, OR MODIFY GENETIC EXPRESSION.

BeHAVIORAL GENETICS AND TWIN STUDIES

BEHAVIORAL GENETICS STUDIES HOW GENES CONTRIBUTE TO BEHAVIORAL TRAITS. T WIN STUDIES, PARTICULARLY THOSE
INVOLVING IDENTICAL AND FRATERNAL TWINS, ARE A COMMON METHOD TO INVESTIGATE THE GENETIC BASIS OF BEHAVIOR.
IDENTICAL TWINS SHARE NEARLY 1009% oF THEIR DNA, WHILE FRATERNAL TWINS SHARE ABOUT 509%,. COMPARING

SIMILARITIES AND DIFFERENCES BETWEEN TWINS RAISED TOGETHER OR APART HELPS RESEARCHERS ESTIMATE HERITABILITY.

THESE STUDIES HAVE REVEALED INSIGHTS INTO TRAITS LIKE INTELLIGENCE, PERSONALITY, AND RISK FOR MENTAL DISORDERS,
UNDERSCORING THAT BIOLOGY PLAYS A SIGNIFICANT, THOUGH NOT EXCLUSIVE, ROLE IN BEHAVIOR.

TECHNIQUES FOR STUDYING THE BRAIN

A PRACTICAL COMPONENT OF AP PsycHoLoGY UNIT 3 INVOLVES UNDERSTANDING THE METHODS SCIENTISTS USE TO STUDY
THE BRAIN’S STRUCTURE AND FUNCTION.

BrAIN IMAGING TECHNOLOGIES

SEVERAL TOOLS HAVE REVOLUTIONIZED NEUROSCIENCE BY ALLOWING US TO SEE INSIDE THE LIVING BRAIN:
* EEG (ELECTROENCEPHALOGRAM): RECORDS ELECTRICAL ACTIVITY ALONG THE SCALP, USEFUL FOR STUDYING BRAIN
WAVES AND DIAGNOSING SLEEP DISORDERS OR EPILEPSY.

e CT (CoMPUTED TOMOGRAPHY) SCAN: USES X-RAYS TO CREATE CROSS-SECTIONAL IMAGES OF THE BRAIN, HELPFUL
FOR DETECTING TUMORS OR INJURIES.

o MRI (MAGNETIC RESONANCE IMAGING): USES MAGNETIC FIELDS AND RADIO WAVES TO PRODUCE DETAILED IMAGES OF
BRAIN STRUCTURES.

* FMRI (FUNCTIONAL MRI): MEASURES BRAIN ACTIVITY BY DETECTING CHANGES IN BLOOD FLOW , ALLOWING
OBSERVATION OF BRAIN FUNCTION DURING TASKS.

o PET (PosITRON EMISSION TOMOGRAPHY) SCAN: DETECTS METABOLIC ACTIVITY BY TRACKING RADIOACTIVE GLUCOSE,
SHOWING WHICH BRAIN AREAS ARE ACTIVE.



THESE TECHNIQUES HAVE EXPANDED OUR UNDERSTANDING OF THE BIOLOGICAL BASES OF BEHAVIOR BY LINKING BRAIN ACTIVITY
WITH PSYCHOLOGICAL PROCESSES.

IMPACT OF HORMONES ON BEHAVIOR

HORMONES ARE CHEMICAL MESSENGERS SECRETED BY GLANDS IN THE ENDOCRINE SYSTEM THAT INFLUENCE BEHAVIOR AND MOOD.
AP PsycHoLoGY UNIT 3 COVERS HOW HORMONES INTERACT WITH THE NERVOUS SYSTEM TO REGULATE FUNCTIONS SUCH AS
STRESS RESPONSE, GROWTH, AND REPRODUCTION.

THE ENDOCRINE SYSTEM

UNLIKE THE NERVOUS SYSTEM, WHICH USES ELECTRICAL IMPULSES, THE ENDOCRINE SYSTEM RELEASES HORMONES INTO THE
BLOODSTREAM TO AFFECT DISTANT ORGANS. KEY GLANDS INCLUDE THE PITUITARY (THE “MASTER GLAND”), ADRENAL GLANDS,
THYROID, AND PANCREAS.

ExAMPLES OF HORMONAL INFLUENCE

® ADRENALINE: RELEASED DURING STRESS, IT PREPARES THE BODY FOR “FIGHT OR FLIGHT” BY INCREASING HEART RATE AND
ENERGY SUPPLY.

CORTISOL: ANOTHER STRESS HORMONE THAT AFFECTS METABOLISM AND IMMUNE RESPONSE.

e OXYTOCIN: OFTEN CALLED THE “LOVE HORMONE,” IT PLAYS A ROLE IN SOCIAL BONDING AND TRUST.

e TESTOSTERONE AND ESTROGEN: INFLUENCE SEXUAL DEVELOPMENT AND BEHAVIOR.

(UNDERSTANDING THE INTERPLAY BETWEEN HORMONES AND BRAIN FUNCTION ADDS ANOTHER LAYER TO OUR COMPREHENSION OF
BEHAVIOR.

ExpLORING AP PsycHoLoGY UNIT 3: BIoLOGICAL BASES OF BEHAVIOR ILLUMINATES THE INTRICATE WAYS BIOLOGY SHAPES
OUR PSYCHOLOGICAL EXPERIENCES. FROM NEURONS FIRING IN THE BRAIN TO GENES INFLUENCING PERSONALITY, THIS UNIT
PROVIDES A FOUNDATION FOR APPRECIATING THE COMPLEXITY OF HUMAN BEHAVIOR THROUGH A BIOLOGICAL LENS. \WHETHER
YOU’RE STUDYING FOR YOUR AP EXAM OR JUST FASCINATED BY WHAT MAKES US TICK, THESE CONCEPTS OFFER VALUABLE
INSIGHTS INTO THE BIOLOGICAL ROOTS OF WHO WE ARE.

FREQUENTLY AsSkeD QUESTIONS

\WHAT IS THE PRIMARY FUNCTION OF NEURONS IN THE BIOLOGICAL BASES OF BEHAVIOR?

NEURONS ARE SPECIALIZED CELLS THAT TRANSMIT INFORMATION THROUGHOUT THE NERVOUS SYSTEM VIA ELECTRICAL AND
CHEMICAL SIGNALS, ENABLING COMMUNICATION BETWEEN THE BRAIN AND THE REST OF THE BODY.



How DOES THE ACTION POTENTIAL WORK IN NEURON COMMUNICATION?

AN ACTION POTENTIAL IS A RAPID ELECTRICAL IMPULSE THAT TRAVELS DOWN THE AXON OF A NEURON, TRIGGERED WHEN A
NEURON REACHES A CERTAIN THRESHOLD, ALLOWING THE TRANSMISSION OF SIGNALS TO OTHER NEURONS OR MUSCLES.

\W/HAT ROLES DO THE SYMPATHETIC AND PARASYMPATHETIC NERVOUS SYSTEMS PLAY
IN BEHAVIOR?

THE SYMPATHETIC NERVOUS SYSTEM PREPARES THE BODY FOR 'FIGHT OR FLIGHT  RESPONSES DURING STRESSFUL SITUATIONS,
WHILE THE PARASYMPATHETIC NERVOUS SYSTEM PROMOTES ‘REST AND DIGEST' FUNCTIONS TO CONSERVE ENERGY AND MAINTAIN
HOMEOSTASIS.

How DO NEUROTRANSMITTERS INFLUENCE BEHAVIOR?

NEUROTRANSMITTERS ARE CHEMICAL MESSENGERS THAT CROSS SYNAPSES TO TRANSMIT SIGNALS BETWEEN NEURONS, AFFECTING
MOOD, AROUSAL, MOTIVATION, AND VARIOUS BEHAVIORS DEPENDING ON THE TYPE AND AMOUNT RELEASED.

W/HAT IS THE FUNCTION OF THE LIMBIC SYSTEM IN BIOLOGICAL BASES OF BEHAVIOR?

THE LIMBIC SYSTEM, INCLUDING STRUCTURES LIKE THE HIPPOCAMPUS AND AMYGDALA, IS INVOLVED IN REGULATING EMOTIONS,
MEMORY FORMATION, AND MOTIVATION, PLAYING A KEY ROLE IN BEHAVIOR.

How DO BRAIN IMAGING TECHNIQUES CONTRIBUTE TO UNDERSTANDING THE BIOLOGICAL
BASES OF BEHAVIOR?

BRAIN IMAGING TECHNIQUES SUCH AS FMRI| AND PET SCANS ALLOW RESEARCHERS TO OBSERVE BRAIN ACTIVITY AND
STRUCTURES IN REAL-TIME, HELPING TO LINK SPECIFIC BRAIN AREAS TO PARTICULAR BEHAVIORS AND COGNITIVE FUNCTIONS.

ADDITIONAL RESOURCES

AP PsycHoLoGY UNIT 3 BioLoGICAL BASES oF BEHAVIOR: AN IN-DEPTH EXPLORATION

AP PSYCHOLOGY UNIT 3 BIOLOGICAL BASES OF BEHAVIOR SERVES AS A CRITICAL FOUNDATION FOR UNDERSTANDING HOW
PHYSICAL AND NEUROLOGICAL PROCESSES UNDERPIN HUMAN ACTIONS, THOUGHTS, AND EMOTIONS. THIS UNIT BRIDGES
PSYCHOLOGY WITH NEUROSCIENCE, EXPLORING HOW THE BRAIN, NERVOUS SYSTEM, AND GENETICS INFLUENCE BEHAVIOR. As ONE
OF THE CORE COMPONENTS OF THE AP PsycHoLoGY CURRICULUM, IT EQUIPS STUDENTS WITH A SCIENTIFIC LENS TO ANALYZE
BEHAVIOR THROUGH BIOLOGICAL MECHANISMS, PROVIDING AN ESSENTIAL FRAMEWORK FOR MORE ADVANCED PSYCHOLOGICAL
STUDY.

UNDERSTANDING THE BloLOGICAL BASES OF BEHAVIOR

THE BIOLOGICAL BASES OF BEHAVIOR REFER TO THE PHYSIOLOGICAL SYSTEMS AND STRUCTURES THAT GOVERN HOW
ORGANISMS REACT TO STIMULI, PROCESS INFORMATION, AND ENGAGE WITH THEIR ENVIRONMENTS. THIS UNIT EMPHASIZES THE
BRAIN’S ANATOMY AND FUNCTIONS, THE ROLE OF NEURONS AND NEUROTRANSMITTERS, AND THE INFLUENCE OF GENETICS AND THE
ENDOCRINE SYSTEM ON BEHAVIOR. |T CAPTURES THE ESSENCE OF THE NATURE SIDE OF THE LONGSTANDING NATURE VERSUS
NURTURE DEBATE, ILLUSTRATING HOW BIOLOGY SHAPES PSYCHOLOGICAL PHENOMENA.

NEURONS AND NEUROTRANSMISSION

AT THE HEART OF BIOLOGICAL PSYCHOLOGY IS THE NEURON, THE BASIC BUILDING BLOCK OF THE NERVOUS SYSTEM. NEURONS



TRANSMIT ELECTRICAL AND CHEMICAL SIGNALS THAT ENABLE COMMUNICATION WITHIN THE BRAIN AND BETWEEN THE BRAIN AND
BoDY. AP PsycHoLoGY UNIT 3 COVERS THE STRUCTURE OF NEURONS—INCLUDING DENDRITES, AXONS, MYELIN SHEATH, AND
SYNAPTIC TERMINALS—AND THE PROCESS OF SYNAPTIC TRANSMISSION.

NEUROTRANSMITTERS SUCH AS DOPAMINE, SEROTONIN, AND ACETYLCHOLINE PLAY PIVOTAL ROLES IN MODULATING MOOD,
COGNITION, AND MOTOR CONTROL. For INSTANCE, DOPAMINE’S INVOLVEMENT IN REWARD PATHWAYS EXPLAINS BEHAVIORS
LINKED TO ADDICTION, WHILE IMBALANCES IN SEROTONIN LEVELS ARE ASSOCIATED WITH MOOD DISORDERS LIKE DEPRESSION.
UNDERSTANDING THESE CHEMICAL MESSENGERS IS CRUCIAL FOR GRASPING HOW BIOLOGICAL PROCESSES INFLUENCE
PSYCHOLOGICAL STATES.

THe CENTRAL AND PeRIPHERAL NERVOUS SYSTEMS

THIS UNIT ALSO DETAILS THE NERVOUS SYSTEM’S TWO MAIN SUBDIVISIONS: THE CENTRAL NERVOUS SYSTEM (CNS) AND THE
PERIPHERAL NERVOUS SYSTEM (PNS). THE CNS, COMPRISING THE BRAIN AND SPINAL CORD, ACTS AS THE PRIMARY CONTROL
CENTER, PROCESSING SENSORY INFORMATION AND ORCHESTRATING RESPONSES. THE PNS CONNECTS THE CNS TO THE REST OF
THE BODY AND IS FURTHER DIVIDED INTO THE SOMATIC NERVOUS SYSTEM, WHICH CONTROLS VOLUNTARY MOVEMENTS, AND THE
AUTONOMIC NERVOUS SYSTEM, REGULATING INVOLUNTARY FUNCTIONS SUCH AS HEARTBEAT AND DIGESTION.

A DEEPER DIVE INTO THE AUTONOMIC NERVOUS SYSTEM REVEALS ITS TWO BRANCHES: THE SYMPATHETIC NERVOUS SYSTEM,
RESPONSIBLE FOR THE “FIGHT OR FLIGHT" RESPONSE, AND THE PARASYMPATHETIC NERVOUS SYSTEM, WHICH PROMOTES “REST
AND DIGEST" ACTIVITIES. THIS BALANCE BETWEEN EXCITATION AND INHIBITION EXEMPLIFIES HOW BIOLOGICAL MECHANISMS
MAINTAIN HOMEOSTASIS AND ADAPT BEHAVIORALLY TO ENVIRONMENTAL DEMANDS.

BRAIN STRUCTURE AND FUNCTION

A SIGNIFICANT PORTION OF AP PsYcCHOLOGY UNIT 3 IS DEDICATED TO EXPLORING BRAIN ANATOMY. STUDENTS LEARN ABOUT
THE MAJOR BRAIN REGIONS AND THEIR ASSOCIATED FUNCTIONS, INCLUDING:

* HiNDBRAIN: COMPRISING THE MEDULLA, PONS, AND CEREBELLUM, THIS REGION CONTROLS VITAL BODILY FUNCTIONS SUCH
AS BREATHING, HEART RATE, AND COORDINATION.
® MIDBRAIN: PLAYS A ROLE IN SENSORY PROCESSING AND MOTOR MOVEMENT.

¢ FOREBRAIN: THE LARGEST PART, INCLUDING THE CEREBRAL CORTEX, THALAMUS, HYPOTHALAMUS, AND LIMBIC SYSTEM,
RESPONSIBLE FOR COMPLEX COGNITIVE FUNCTIONS, SENSORY PERCEPTION, EMOTIONS, AND MOTIVATION.

THE CEREBRAL CORTEX ITSELF IS DIVIDED INTO FOUR LOBES—FRONTAL, PARIETAL, OCCIPITAL, AND TEMPORAL—EACH WITH
SPECIALIZED FUNCTIONS. THE FRONTAL LOBE GOVERNS EXECUTIVE FUNCTIONS SUCH AS DECISION-MAKING AND PROBLEM-
SOLVING, WHILE THE TEMPORAL LOBE HANDLES AUDITORY PROCESSING AND MEMORY. THIS DETAILED MAPPING OF BRAIN REGIONS
ENABLES A CLEARER UNDERSTANDING OF HOW LOCALIZED BRAIN DAMAGE OR STIMULATION CAN AFFECT BEHAVIOR.

METHODS OF STUDYING THE BRAIN

BIOLOGICAL PSYCHOLOGY RELIES HEAVILY ON NEUROSCIENCE TECHNIQUES TO INVESTIGATE BRAIN-BEHAVIOR RELATIONSHIPS.
AP PsycHoLoGY UNIT 3 INTRODUCES STUDENTS TO VARIOUS RESEARCH METHODS SUCH AS:

o ELECTROENCEPHALOGRAM (EEG): MEASURES ELECTRICAL ACTIVITY IN THE BRAIN, USEFUL FOR STUDYING SLEEP
PATTERNS AND BRAIN WAVE ACTIVITY.



o MAGNETIC RESONANCE IMAGING (MRI) anD FuncTioNAL MRI (FMRI): PROVIDE DETAILED IMAGES OF BRAIN STRUCTURES
AND FUNCTIONAL ACTlVITY, RESPECTlVELY, ALLOWING RESEARCHERS TO OBSERVE BRAIN REGIONS INVOLVED DURING
SPECIFIC TASKS.

o PosITRON EMissioN ToMoGrAPHY (PET) SCANS: DETECT METABOLIC PROCESSES AND NEUROTRANSMITTER ACTIVITY.

THESE TECHNOLOGIES CONTINUE TO ADVANCE OUR UNDERSTANDING OF HOW BIOLOGICAL PROCESSES CORRELATE WITH
PSYCHOLOGICAL PHENOMENA , ENHANCING BOTH CLINICAL AND EXPERIMENTAL PSYCHOLOGY FIELDS.

GENETICS AND BEHAVIOR

THE BIOLOGICAL BASES OF BEHAVIOR EXTEND BEYOND NEURAL STRUCTURES TO GENETIC INFLUENCES. THIS UNIT EXPLORES HOW
HEREDITY CONTRIBUTES TO PSYCHOLOGICAL TRAITS AND DISORDERS. T WIN STUDIES, ADOPTION STUDIES, AND MOLECULAR
GENETICS PROVIDE EVIDENCE ABOUT THE HERITABILITY OF TRAITS SUCH AS INTELLIGENCE, TEMPERAMENT, AND SUSCEPTIBILITY
TO MENTAL ILLNESS.

AN UNDERSTANDING OF EPIGENETICS—THE STUDY OF HOW ENVIRONMENTAL FACTORS CAN ALTER GENE EXPRESSION—ALSO
PLAYS A ROLE, HIGHLIGHTING THE DYNAMIC INTERPLAY BETWEEN BIOLOGY AND EXPERIENCE. THIS NUANCED PERSPECTIVE
CHALLENGES SIMPLISTIC NATURE VERSUS NURTURE DICHOTOMIES, SHOWING THAT GENES SET POTENTIALS THAT ARE OFTEN
SHAPED BY ENVIRONMENTAL TRIGGERS.

THe ENDOCRINE SYSTEM’S ROLE IN BEHAVIOR

THE ENDOCRINE SYSTEM, CONSISTING OF GLANDS THAT SECRETE HORMONES INTO THE BLOODSTREAM, IS ANOTHER BIOLOGICAL
MECHANISM COVERED IN THIS UNIT. HORMONES LIKE CORTISOL, ADRENALINE, AND OXYTOCIN INFLUENCE STRESS RESPONSES,
EMOTIONAL BONDING, AND SOCIAL BEHAVIOR.

For EXAMPLE, THE HYPOTHALAMUS REGULATES THE PITUITARY GLAND, KNOWN AS THE “MASTER GLAND,” ORCHESTRATING
HORMONAL CASCADES THAT AFFECT GROWTH, METABOLISM, AND REPRODUCTIVE FUNCTIONS. (UNDERSTANDING THE INTERACTION
BETWEEN THE NERVOUS AND ENDOCRINE SYSTEMS PROVIDES A COMPREHENSIVE PICTURE OF PHYSIOLOGICAL REGULATION OF
BEHAVIOR.

INTEGRATING BloLoGICAL BASES WITH PsycHoLoGICAL CONCEPTS

AP PsycHoLoGY UNIT 3 DOES NOT TREAT BIOLOGICAL BASES IN ISOLATION; RATHER, IT INTEGRATES THESE FOUNDATIONS
WITH BROADER PSYCHOLOGICAL THEORIES AND CONCEPTS. FOR INSTANCE, BIOLOGICAL EXPLANATIONS OF BEHAVIOR
COMPLEMENT COGNITIVE AND BEHAVIORAL MODELS, OFFERING A MORE HOLISTIC UNDERSTANDING OF PHENOMENA SUCH AS
LEARNING, MEMORY, AND EMOTION.

MOREOVER, THIS UNIT LAYS THE GROUNDWORK FOR APPLIED FIELDS SUCH AS NEUROPSYCHOLOGY, PSYCHOPHARMACOLOGY,
AND BEHAVIORAL GENETICS. INSIGHTS GLEANED FROM BIOLOGICAL STUDIES INFORM TREATMENTS FOR DISORDERS LIKE
SCHIZOPHRENIA, DEPRESSION, AND ANXIETY, ILLUSTRATING THE PRACTICAL IMPORTANCE OF UNDERSTANDING THE BIOLOGICAL
BASES OF BEHAVIOR.

THE UNIT’S COMPREHENSIVE APPROACH ALSO ENCOURAGES CRITICAL THINKING ABOUT THE LIMITATIONS AND ETHICAL
CONSIDERATIONS OF BIOLOGICAL RESEARCH. WHILE BIOLOGICAL EXPLANATIONS CAN BE POWERFUL, THEY MUST BE BALANCED
WITH AN APPRECIATION FOR ENVIRONMENTAL, CULTURAL, AND INDIVIDUAL DIFFERENCES THAT SHAPE HUMAN BEHAVIOR.



CHALLENGES AND FUTURE DIRECTIONS

WHILE AP PsycHoLoGY UNIT 3 COVERS ESTABLISHED KNOWLEDGE, THE BIOLOGICAL BASES OF BEHAVIOR REMAIN A RAPIDLY
EVOLVING FIELD. CHALLENGES INCLUDE DECIPHERING THE COMPLEXITY OF BRAIN CONNECTIVITY, UNDERSTANDING THE FULL IMPACT
OF EPIGENETIC MECHANISMS, AND DEVELOPING PERSONALIZED MEDICINE APPROACHES BASED ON GENETIC PROFILES.

FUTURE RESEARCH IS POISED TO BENEFIT FROM ADVANCES IN TECHNOLOGY SUCH AS OPTOGENETICS AND MACHINE LEARNING
ALGORITHMS FOR BRAIN IMAGING ANALYSIS. THESE INNOVATIONS PROMISE DEEPER INSIGHTS INTO HOW BIOLOGICAL SYSTEMS
ORCHESTRATE BEHAVIOR AND HOW INTERVENTIONS CAN BE TAILORED TO INDIVIDUAL NEUROBIOLOGICAL PROFILES.

EXPLORING AP PSYCHOLOGY UNIT 3 BIOLOGICAL BASES OF BEHAVIOR REVEALS THE INTRICATE AND MULTIFACETED NATURE OF
HUMAN BEHAVIOR. BY GROUNDING PSYCHOLOGICAL PHENOMENA IN BIOLOGY, THIS UNIT ENRICHES THE UNDERSTANDING OF HOW
THE MIND AND BODY INTERACT, SETTING A ROBUST FOUNDATION FOR BOTH ACADEMIC INQUIRY AND PRACTICAL APPLICATION IN
PSYCHOLOGICAL SCIENCE.
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