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AP Ψ

Unit II Lecture Notes

I.  Biological Bases of Behavior (8-10% of AP Exam)

A. Biopsychology- the specialty in psychology that studies the interaction of biology, behavior, and mental processes.

B. Neuroscience- a relatively new interdisciplinary filed that focuses on the brain and its role in psychological processes.

C.  Physiological Techniques 

a. EEG (electroencephalograph)

i. Multiple electrodes are pasted to the outside of the head

ii. Lines that chart that summated electrical fields resulting from the activity of billions of neurons

iii. Positives:  detects very rapid changes in electrical activity, allowing analysis of stages of cognitive processing

iv. Negatives:  provides poor spatial resolution of the source of electrical of the source of electrical activity; EEG is sometimes combined with magneto encephalography (MEG) which localized electrical activity by measuring magnetic fields associated with it

b. CT scan (Computerized Tomography)

i. A computerized imagine technique that uses x rays passed through the brain at various angles and then combines them into an image

c. PET (positron emission tomography) and SPECT (single-photon emission computed tomography)

i. Relies on the detection of radioactive sugar consumed by brain cells

ii. Positrons and photons are emissions from radioactive substances

iii. An image of the amount and localization of any molecule that can be injected in radioactive form, such as neurotransmitters, drugs, or tracers for blood flow or glucose use (which indicates specific changes in neural activity).

iv. Positives:  allows functional and biochemical studies; provides visual image corresponding to anatomy

v. Negatives: requires exposure to low levels of radioactivity; provides spatial resolution better than that of EEG but poorer than that of MRI; cannot follow rapid changes faster than 30 seconds.

d. MRI (magnetic resonance imaging)

i. Exposes the brain to a magnetic field and measures radio frequency waves

ii. Traditional MRI provides high-resolution of brain anatomy.

iii. Functional MRI (fMRI) provides images of changes in blood flow which indicates specific changes in neural activity)

iv. Diffusion tensor imaging (DTI) shows water flow in neural fibers, revealing the ‘wiring diagram’ of neural connections in the brain.

v. Positives: requires no exposure to radioactivity; provides high spatial resolution of anatomical details (<1 mm); provides high temporal resolution (<1/10 second)

e. TMS (transcranial magnetic stimulation)

i. Temporarily disrupts electrical activity of a small region of brain by exposing it to an intense magnetic field

ii. Normal function of a particular brain region can be studied by observing changes after TMS is applied to a specific location

iii. Positives:  shows which brain regions are necessary for given tasks

iv. Negatives: long term safety not well established

D. Neuroanatomy

a. Cells of the nervous system

i. Neurons-specialized to rapidly respond to signals and quickly send signals of their own

1. Afferent neurons= sensory neurons that carry messages from the sense receptors to the central nervous system

2. Efferent neurons = motor neurons that carry messages away from the CNS to the muscles and glands

3. Three features they share with all other cells:

a. Outer membrane

b. Nucleus- carries genetic information that determines how a cell will function

c. Mitochondria-turn oxygen and glucose into energy (the brain consumes 20% of the body’s oxygen

4. Special features of neurons:

a. Axon- neuron fiber that carries signals from the cell body of a neuron out to where communication occurs with other neurons (terminal buttons)

b. Dendrite- neuron fiber that receives signals from the axons of other neurons and carries those signals to the cell body.

c. Synapse- the tiny gap between neurons across which they communicate

d. Soma- cell body

e. Terminal buttons- tiny bulblike structures at the end of the axon, which contain neurotransmitters that carry the neuron’s message into the synapse

5. Action potential:  The abrupt wave of electrochemical changes traveling down an axon when a neuron becomes depolarized.  Recently discovered that dendrites also fire with action potential.

a. Myelin- a fatty substance that wraps around some axons and increases the speed of action potential.  The larger the myelin sheath, the faster the speed of the action potential.  It can range from .2 meters per second through 120 meters per second.

i. People with MS experience a breakdown of myelin in their system

b. If the depolarization is strong enough the action potential spreads down the dendrite to the cell body

c. If the threshold is reached, the cell fires shooting an action potential down the axon. 

d. Resting potential- the electrical charge of the axon in its inactive state, when the neuron is ready to ‘fire’

e. All-or-none principle- refers to the fact that the action potential in the axon occurs either full-blown or not at all

f. Synaptic transmission- the relaying of information across the synapse by means of chemical neurotransmitters

ii. Glial cells- cells in the nervous system that holds neurons together and helps them communicate with one another

1. Provide an insulation (myelin sheath) on the axon for some neurons which facilitates electrical impulses

E. Neural Transmission:

a. Neurotransmitters-chemical that assists in the transfer of signals from one neuron to another

i. Drugs:

1. Agonist- a drug or other chemical that enhances or mimics the effects of neurotransmitters

2. Antagonist- a drug or other chemical that inhibits the effects of neurotransmitters

ii. Three classes of neurotransmitters:

1. Small molecules- discovered first and occur in both CNS and PNS

a. Acetylcholine: used by neurons in the PNS and CNS in the control of functions ranging from muscle contraction and heart rate to digestion and memory

1. Imbalance can lead to muscular disorders, Alzheimer’s disease

2. Substances that affect the action of this neurotransmitter: nicotine, Black widow spider venom, botulism, atropine

b. Catecholamine

i. Norepinephrine- a neurotransmitter involved in arousal, as well as in learning and mood regulation

1. Related to epinephrine (adrenaline)

2. Activate you and prepare you for action

3. Half of this is in the cells of lucos coeruleus- in the hind brain

4. Imbalance can lead to high blood pressure and depression

5. Substances that affect the action: tricyclic antidepressants, beta-blockers

ii. Serotonin- a neurotransmitter use by cells in the parts of the brain that regulate sleep, mood, and eating

1. Can be found in tryptophan (turkey!)

2. Carbs increase serotonin levels

3. Imbalance can lead to depression, some anxiety disorders, OCD

4. Substances that affect the action of this neurotransmitter: Flouxetine  (Prozac), LSD

iii. Dopamine- a neurotransmitter used in the parts of the brain involved in regulating movement and experiencing pleasure

1. Used in substantia nigra and striatum

2. Malfunctioning of dopamine system leads to movement disorders such as Parkinson’s disease and Schizophrenia

3. Substances that affect the action of this neurotransmitter: cocaine, amphetamine, Ritalin, alcohol.

iv. GABA- neurotransmitter that inhibits the firing of neurons

1. Major inhibitory neurotransmitter in the CNS

2. Malfunctioning GABA systems can lead to epilepsy

3. Imbalance can lead to anxiety, epilepsy

4. Substances affecting the action of this neurotransmitter: barbiturates, valium, Librium, alcohol

v. Glutamate- an excitatory neurotransmitter that helps strengthen synaptic connections between neurons

1. Plentiful in the cerebral cortex and hippocampus

2. Strengthens synaptic connections

3. Release of excessive glutamate apparently causes brain damage after a stroke

4. Substances that affect the action of this neurotransmitter: PCP “Angel Dust”

2. Peptides- chemicals that act as neurotransmitters first discovered in the 1970’s that contain natural opiate-like compounds.

a. Endorphin- can bind to the same receptors stimulated by opiates

1. Lower levels result from opiate addiction

2. Substances affecting action of endorphins: opiates: opium, heroin, morphine, methadone

3. Modifies pain signals to the brain

3. Gases- when nitric oxide or carbon monoxide are released by neurons, it spreads to nearby neurons, and signals the chemical reaction within the neuron rather than binding to receptors on its surface.

a. Nitric oxide

b. Refractory period- short rest period between action potentials

c. Synaptic vesicle- a small ‘container’ holding neurotransmitter molecules that then connect to the presynaptic membrane, releasing the neurotransmitter into the synapse

d. Receptor- site on the surface of a cell that allows only one type of neurotransmitter to fit into it, triggering a chemical response that may lead to an action potential

e. Postsynaptic potential- the change in the membrane potential of a neuron that has received stimulation from another neuron

i. Excitatory postsynaptic potential- a postsynaptic potential that depolarized the neuronal membrane, making the cell more likely to fire an action potential.

ii. Inhibitory postsynaptic potential- a postsynaptic potential that hyperpolarizes the neuronal membrane, making a cell less likely to fire an action potential.

iii. Neural networks

1. Sensory systems- hearing/vision/smell/taste/touch

2. Motor systems- influence muscles and other organs to respond to the environment

F. Functional Organization of the Nervous System

a. The Central Nervous System- parts of the nervous system encased in bone, including the brain and the spinal cord.

i. Nuclei- collections of nerve cell bodies in the central nervous system

ii. Fiber  tracts- axons in the central nervous system that travel together in bundles

iii. Spinal-cord- the part of the central nervous system within the spinal column that relays signals from peripheral senses to the brain and conveys messages from the brain to the rest of the body

1. Sensory neurons in the spinal cord are called afferent neurons (afferent means approaching).

2. Motor neurons in the spinal cord are called efferent neurons (efferent means exiting).

iv. Reflex-involuntary, unlearned reactions in the form of swift, automatic, and finely coordinated movements in response to external stimuli

v. The Brain

1. Three major interior  divisions

a. Hindbrain (Brain stem)- the most primitive part of the brain continuation of the spinal cord contained in the skull where nuclei control blood pressure, heart rate, breathing, and other vital functions

i. Medulla- controls blood pressure, heart rate, breathing, and other vital functions

ii. Reticular formation- a network of cells and fibers threaded throughout the hindbrain and midbrain that alters the activity of the rest of the brain

iii. Locus coeruleus- small nucleus in the reticular formation involved in attention, sleep, and mood.

iv. Cerebellum-  “little brain” part of the brainstem/ hindbrain whose function is to control finely coordinate movements and to store learned associations that involve movement

v. Pons- a brain stem structure that regulates brain activity during sleep and dreaming. 

b. Midbrain- small structure between the hindbrain and forebrain that relays information from the eyes, ears, and skin and that controls certain types of automatic behaviors

i. Substantia nigra- an area of the midbrain involved in the smooth initiation of movement

c. Forebrain- the most highly developed part of the brain; it is responsible for the most complex aspects of behavior and mental life

i. Thalamus-a forebrain structure that relays signals from most sense organs to higher levels in the brain and plays an important role in processing and making sense out of this information

ii. Hypothalamus- a structure in the forebrain that regulates hunger, thirst, and sex drive.

1. Superachiasmatic nuclei-nuclei in the hypothalamus that generate biological rhythms.

iii. Amygdala- a structure in the forebrain that associates features of a stimuli from two sensory modalities.  Typically associated with fear and aggression

iv. Hippocampus- a structure in the forebrain associated with the formation of   memories (damage = anterograde amnesia)

v. Limbic system0 a set of brain structures that play important roles in regulating emotion and memory

vi. Striatum- an area within the forebrain that is involved in the smooth initiation of movement.

2. Outer  Anatomical Divisions of the Brain

a. Cerebral Cortex- the outer surface of the brain

i. Gyri- ridges in the brain

ii. Sulci-valleys in the brain

iii. Cerebral hemisphere- the right and left halves of the rounded outermost part of the brain

b. Anatomical areas (named after the bones that cover them)

1. Frontal lobe- involved primarily in movement and thinking housing the motor cortex

2. Temporal lobe-cortical lobes that process sounds, including speech and storing long term memories

3. Parietal lobe- cortical areas lying toward the back and top of the brain; involved in touch sensation and in perceiving spatial relationships. 

4. Occipital lobe- the cortical region at the back of the brain housing the visual cortext

c. Functional areas

1. Association cortex- parts of the cerebral cortex that receive information from more than one sense or that combine sensory and motor information to perform complex cognitive tasks.

a. Broca’s Area- organization of speech.

i. Damage leads to Broca’s aphasia which leads to difficulty speaking.

b. Wernicke’s Area- interpretation of speech and writing

i. Damage leads to Wernicke’s aphasia which leads to fluent speech- but nonsensical.

2. Motor cortex- the part of the cerebral cortex whose neurons control voluntary movements in specific parts of the body

3.  Sensory cortex- the parts of the cerebral cortex that receive stimulus information from the senses.

a. Lies in parietal, occipital, and temporal lobes.

b. Different regions receive information from different senses

c. Visual Cortex (occipital lobe = visual)

d. Auditory cortex (temporal lobe = auditory)

e. Somatosensory cortex (parietal lobe = touch/pain/temperature)

3. Corpus Callosum- massive bundle of fibers that connects the right and left cerebral hemispheres and allows them to communicate with each other.

a. Left hemisphere:

i. Regulation of positive emotions

ii. Control of muscles used in speech

iii. Control sequence of movements

iv. Spontaneous speaking and writing

v. Memory for words and numbers

vi. Understanding speech and writing

b. Right hemisphere:

i. Regulation of negative emotions

ii. Responses to simple commands

iii. Memory for shapes and music

iv. Interpreting spatial relationships and visual images

v. Recognition of faces

4. Cerebral dominance- the tendency of each brain hemisphere to exert control over different functions, such as language, or perception of spatial relationships

5. Lateralized- the tendency for one cerebral hemisphere to excel at a particular function or skill compared with the other hemisphere.

6. Plasticity- the ability to create new synapses and to change the strength of synapses 

b. Peripheral Nervous System- The parts of the nervous system not housed in bone that carries out sensory and motor functions 

1. Somatic nervous system- the subsystem of the peripheral nervous system that transmits information from the senses to the central nervous system and carries signals from the central nervous system to the muscles

a. Afferent- sensory nervous system

b. Efferent- motor nervous system

2. Autonomic nervous system- the subsystem of the peripheral nervous system that carries messages between the central nervous system and the heart, lungs, and other organs and glands

a. Sympathetic division of the ANS: sends messages to internal organs and glands than help us to respond  to stressful and emergency situations

b. Parasympathetic division of the ANS: monitors the routine operations of the internal organs and returns the body to a calmer functioning after arousal by the sympathetic division

G. Endocrine System- cells that form organs called glands and that communicate with one another by secreting chemicals called hormones.

a. Glands- an organ that secretes hormones into the bloodstream.

i. Pituitary Gland- the “Master Gland”

1. regulates growth; controls the thyroid, ovaries or testies, pancreas, and adrenal cortex; regulates water and salt metabolism.

2. Hypothalamus- controls the pituitary gland

ii. Thyroid- controls the metabolic rate, physical growth and development

iii. Parathyroids- calcium levels

iv. Adrenal cortex- regulates carbohydrate and salt metabolism

v. Pancreas- controls levels of insulin and glucagon; regulates sugar metabolism

vi. Adrenal medulla- prepares the body for action “Fight or flight”

vii. Ovaries (female)- affect physical development, reproductive organs, and sexual behavior

1. Hormone: estrogen

viii. Testes (male) - affect physical development, reproductive organs, and sexual behavior.

1. Hormone: androgen (such as testosterone)

b. Hormone- chemical secreted by a gland into the bloodstream, which carries it throughout the body

i. Target organs- organs with receptors for hormones

H. Immune System- the body’s system of defense against invading substances and microorganisms

a. Autoimmune disorders- physical problems caused when cells of the body’s immune system attack normal body cells as if they were foreign invaders.

I. Genetics

a. Genomes- a full set of genes inherited from both parents, contained in 23 pairs of chromosomes

b. Phenomes- the expressed/visible traits a person has- which depends on their inherited characteristics and environment

c. DNA- a long, complex molecule that encodes genetic characteristics (deoxyribonucleic acid)

d. Gene- a segment of a chromosome that encodes the direction for the inherited physical and mental characteristics of an organism. 

e. Chromosomes- tightly coiled threadlike structure along which the genes are organized, like beads o a necklace.  Chromosomes consist primarily of DNA.  

i. We all have 23 pairs

ii. Sex chromosomes

1. Mothers give an “X” chromosome to each offspring

2. Fathers give either an “X” (female) or “Y” (Male) to their offspring 

J. Evolutionary Psychology-an approach to psychology that emphasizes the inherited, adaptive aspects of behavior and mental processes

a. Evolution- the gradual process of biological change that occurs in a species as it adapts to its environment

b. Natural selection- the driving force behind evolution, by which the environment ‘selects’ the fittest organisms.
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