Psychology Final Review
Part 1
What is Psychology?
· The study of the mind/psyche/mental processes and behaviour
· The symbol is the butterfly (human mortal in Greek myths named Psyche)
· Psychology is an objective study 
Three Fundamental Laws of Science
1. Define our variables
2. Observe our variables
3. Measure/quantify our variables
· B.F Skinner’s theory that we can infer behaviour and measure it

Experimental Psychology
· Late 1800’s in Germany
· Basic principles of experimentation used to explain psychological phenomena
· Edward Titchener’s structuralism- basic structures of the mind
Introspection: participant self reflects on the contents of their consciousness- highly unreliable because of its subjective qualities
Functionalism: developed by William James, concerned with functions, not whether something is physical or not- subjective
Clinical Psychology
· Counselling and psychotherapy
· Sigmund Freud- 1940s USA
Applied: applying knowledge of basic fundamental (experimental) psychology
Schools: cognitive, biological (neuroscience), behavioural, social, psychoanalytical, phenomenological


Schools of Psychology
Cognitive
Cognitive: uses measures like performance and decision-time to infer hypothetical brain functions
Cognitive Neuroscience: biological methods to study cognitive activity
· 1800s-1900s
· Study of higher mental functions such as consciousness, memory, attention, decision making, and language (lexical decision task)
· Infers hypothetical mental states of information with processing based on current response behaviour patterns/performance
· Cannot directly observe these things- can be inferred through experiments
Semantic Decision Task: once a word is already available in memory we react quicker to it, inferring the meaning of it
Biological
· Brain, neuropsychology
· Measures actual mental events by monitoring brain activity
· Manipulating to see effect of it on brain activity, which responds to stimuli, and determines the effect on psychology
Behavioural
· Cognitive psychology was banned- came back when Skinner died
· Psychology must be objective and all events must be observable, like behaviour
Behaviourism: all behaviour can be explained by consequences of behaviour and we learn to repeat behaviour that has been reinforced
· Cannot be defined, observed, or measured, therefore it is deemed unscientific
Deterministic: philosophy, no free will but all matters are predetermined by consequential events and unconscious drives
Social
· Study of environment and its effects
Sociobiology: genetic influences on social behaviour, we act the way we do because of the principles of evolution
Psychoanalytical
· Sigmund Freud
· Role of unconscious in determining our behaviour
· Repressed emotions and behaviour (mostly sexual)
· If feelings became prominent in real life they would be too horrific
The Differences
Psychoanalyst: psychoanalysis
Psychiatrist: theory that mental disorders/psychological disorders are mental illnesses that everything deserves a label
Clinical Psychologist: abnormal behaviour may not be an illness, these things can change through counselling
Experimental Psychology: researcher
Phenomenological: humanistic theories, unique human quality of behaviour, main focus is subjective
Biggest Issues: stability vs. change, rationalist vs. irrationality, nature vs. nurture


Scientific Method
Epistemology
Methods of obtaining knowledge:
· Divine insight- faith from God and religious things
· Pure logic and thought- can deduce all knowledge if you are logical enough, you don’t need science of faith, but merely facts
· Scientific Manipulation- using science only and the scientific method
· Make a hypothesis that can be wrong and can be replicated

Observations and Correlations
· Change in one variable is associated with change in another but this doesn’t necessarily mean that one causes the other to happen
Correlation: statistical measure of the extent of a relationship between two variables
· This allows prediction
· Can be +1.0 or -1.0 values 
Positive Value: as one score increases the other increases
Negative Value: as one increases the other decreases
· The closer something is to value 1, the better it can be predicted (strong correlation)
· No relationship has a 0 value
Logical Positivism: Karl Popper- every theory must be able to be proven wrong- assume wrong until proven right
Null Hypothesis: assume the negative- assume hypothesis is false
· If a theory is true, the manipulation of the independent variable causes the dependentvariable to change
· Unexplained and explained variance
Mode: score the most frequent
Median: score at which half of the scores are above half, half below
Mean: average of all (sometimes can be distorted by extremes)
· Need control groups and experimental groups
· Effect of manipulating independent variable on dependent one: cause and effect relationship
· Some variables manipulated while others are constant
Statistical Significance: unexplained variance is ignorance, when the independent variable causes the dependent one to change it is explained variance 
· Divide explained variance by unexplained variance
· If the ratio is large enough, the difference is statistically significant

Sampling
· Randomization must be used to sample
· Must be representative
· Better to have a small but representative sample than one that is large and unrepresentative
True Experiments
· Experimental manipulation 
· Dependent variable is caused to change by manipulation of the independent variable
Quasi Experiments
· In social environments, scientists cannot always manipulate independent variables
· Manipulation is not carried out
· Comparing of one group to another
Experimental Design
· Control and experimental groups
· Subjects
· Random assignment of subjects to group- one might be different by chance
· Can use the placebo effect
Surveys: cannot always tell if they are representative, sometimes wording of questions can influence the answers

Part 2- Neuroscience
Neuroscience & Neuronal Communication
Brain: superior/inferior and anterior/posterior
Body: dorsal/ventral and medial/lateral

Neuronal & Synaptic Transmission
Neurons: 
· Give off electrical signals called action potential
· Neurons communicate
· Don’t regenerate
Dendrites: receive messages from other cells
Single Axon: passes messages from cell body to other neurons, muscles, and glands
Myelin Sheath: covers/protects the axon of some neurons and speeds up transmission
· Fatty material
· Grey and white matter
Terminal Branches of Axon: form junctions with other cells to communicate, butt endings secrete neurotransmitter substance (excitation or inhibition), create synapse with pre and post synaptic gap
Nerve: bundle of axons carrying certain messages
Sensory Neurons: transmit impulses received by sensory receptors to central nervous system
Motor Neurons: carry outgoing signals from CNS to muscles and glands, white matter
Interneurons: do not communicate with outside world, one neuron communicating with another
· Tightly packed
· No myelin sheath- grey matter
· Excitatory or inhibitory
· Flexibility of behaviour
Resting Potential: all cells carry an electrical charge that can change which allows neurons to communicate with another
· Inactive neuron contains an excess of negatively charged ions inside the cell membrane
· When it has not been excited it is at its resting potential
· Negatively charged ions have buildup of chloride
· can penetrate cell membrane and large molecules (Na) cannot penetrate it, thus there is a buildup of these types of ions 
Action Potential: when the flow of positively charged ions reaches the threshold of excitation the neuron fires
Depolarization: change in charge of the neuron
· once action potential is initiated, it travels down the axon
· if excitement is not enough, depolarization will reverse
All or None Law: amplitude doesn’t vary- action potential is always the same no matter the force of stimulus
· mylineated axon is a quick process
· unmylineated axon is a slow process
Nodes: place where the axon is exposed
· action potential goes down length of axon and neurotransmitters released into synapticgap
· neurotransmitter binds to post-synaptic receptor, excitatory or inhibitory effects
· long term effect until actions are terminated
· enzymes break apart neurotransmitters
Reuptake: reusing/resynthesizing simpler elements
· excitatory neurotransmitters increase the likelihood that postsynaptic cell will freethrough depolarization (inhibitory does the opposite) 
· resting potential becomes more negative through hypopolarization

6 Ways Drugs Affect Synaptic Transmission
1. Block release of neurotransmitter (not likely)
2. Block storage of neurotransmitter in pre-synaptic membrane (not likely)
3. Cause release of excessive neurotransmitter (not likely)
4. Stimulate of block receptor on post-synaptic membrane (false chemical message)
5. May attack enzymes that breakdown neurotransmitter therefore the muscle doesn’t relax at all
6. Block re-uptake of neurotransmitter
Neurotransmitters
· Balanced levels needed for proper function
Acetylcholine: muscle action as well as learning and memory, deterioration leads to Alzheimers
Dopamine: movement, learning, attention and emotion, over amount leads to schizophrenia and undersupply leads to Parkinsons
Serotonin: mood, hunger, arousal, sleep, undersupply can lead to depression
Norepinephrine: alertness and arousal, undersupply will depress mood
GABA: inhibitory neurotransmitter, undersupply leads to seizures
Glutamate: excitatory, associated with memory, oversupply results in over stimulation

Neuroscience
PET
· Position emission tomography
· Inject radioactive agent into the blood to be picked up by a scanner
· Provides an image of function and structures and shows which areas are active (where blood is slowing to carry glucose)
fMRI
· Indicates which areas of the brain are active (require oxygen)
· Measures where oxygen is flowing
· Misses rapid decision making
EEG
· Evoked stimulus, present stimulus
· Look at changes in electrical activities, where electrodes are attached to the scalp
· Inexpensive, but activity is hard to pinpoint

The Nervous System
The Peripheral Nervous System
· Everything outside central nervous system
Sensory Receptors: specialized receptors that are sensitive to specific forms of energy (necessary to survival)
Sensory Nerves: afferent input from sensory receptors to CNS, in the body (soma), in the head (specialized senses)
Motor Nerves: efferent output from CNS to the muscles, motor action
Muscles: in the body and head 
The Central Nervous System
· Spinal cord, brain (gives us central control)
Spinal Cord:
· Nerves do not regenerate
· Central ‘H’ regions contain grey matter with unmylineated axons
· White matter (long mylineated axons) where messages come down from the brain
· Dorsal root ganglion is route to the brain
· Ganglia control specific functions in the body
Monosynaptic Reflex:
1. Arrival of stimulus and activation of receptor
2. Activation of sensory neuron
3. Information processing in CNS
4. Activation of motor neuron
5. Response by effector (spinal cord detects this, message doesn’t go up to brain, goes from stimulus site to the dorsal root through the reflex arc and activates the motor neuron)
6. Message sent up to brain to store information
Divisions of brain: hindbrain (medulla, pons), midbrain, forebrain (diencephalon, cerebrum)
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Brainstem:
· Medulla, pons, and midbrain all together
· Just above neck- most defective when unconscious
· Specialized senses in the head
· Grouping of grey matter to perform special role
· Motor neurons go out from brain stem
· Life support system (temperature, respiration, sleep-wake cycle)
· Reticular activating system activates general regions
Cerebellum: connects to pons, stores motor programs
Diencephalon: contains thalamus and hypothalamus
· Thalamus receives inputs from all sensory inputs immediately superior to brainstem
· Massive grey area
· Responsible for attention and consciousness
· Hypothalamus controls life support systems at the base of the brain besides blood supply
· Monitors blood supply and responds accordingly to the state of the blood (autonomic)
· Pituitary gland controls glands that control release of hormones
· Many association areas
· Acts as a filter for the neocortex

Part 3- The Brain
Parts of the Brain
Pituitary Gland
· Master gland controlled by the hypothalamus
· Controls all other endocrine glands in the body
· Not part of the nervous system (doesn’t release neurotransmitters)
· Release hormones into the blood
Endocrine System
· Control endocrine glands via pituitary gland
· Hormones released into the blood
· General action of system results in nonspecific urges/drives
· Action is slow and long lasting
Cerebrum/Neocortex
· Cortex is outer layer/shell of cerebrum (grey matter)
· 6 layers with complex interconnections
· Sulci and gyri
· Longitudinal, central, lateral, fissures
· Frontal, parietal, occipital, temporal lobes
· Pre and post central gyrus
Architecture of Cortex: neocortex- 6 layered grey matter, left and right hemispheres of the brain cannot directly communicate due to the deep fissures
Sulci: folds in on itself
Gyri: grey matter
· Central fissure- separates frontal and parietal lobe
· Occipital parietal fissure- separates occipital and parietal lobe
· Lateral fissure- separates temporal and frontal lobe
· Longitudinal fissure- separates right and left hemispheres
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Cortices:
· Thalamus filters out information for cortices
· Post-central gyrus is posterior to central fissure, primary somatosensory cortex, specialized in what’s happening in the body
· Pre-central gyrus anterior to central fissure, primary motor cortex, output goes to muscles
· Primary auditory cortex is superior region along lateral fissure
· One hemisphere is more responsible for speech than the other- corresponds with dominant hand
Audition: gyrus of Heschl in temporal lobe
Somatosensory: post-central gyrus in parietal lobe
Motor: pre-central gyrus in frontal lobe
Vision: occipital lobe
Sensory Cortices: detect basic features of stimulus input, measures the location, duration, intensity, pitch, and colour (but doesn’t store memory)
Motor Cortex: speech areas
· Goes all the way down to the spine, Broca’s area allows for speech
· Wernicke’s area is responsible for sensory and receptive aspects
· Primary motor cortex does movement for tongue, lips, etc.
· Non-dominant hemisphere: emotional expression and tonality 
Association areas: most of frontal, parietal, temporal and some occipital 
· No contact with motor or sensory
· Looks at features
· Responsible for memories and learning

Frontal Lobe
· Motor output, contains pre-central gyrus and Broca’s area
· Selective attention, will, appropriate actions
· Inhibitor of inappropriate action
· Correction of behaviour, reasoning and logic, passion vs. reason
· Insight, logic, feedback, consciousness, personality, controls emotions
· Takes 18 years to fully mature
· Disabilities such as autism and schizophrenia
· Needs memories to know what is (in)appropriate 
Self Consciousness: theory of mind, knowing that you thoughts are your own
Parietal Lobe
· Post central gyrus
· Wernicke’s area (allows for understanding spoken speech)
· Permanent memory systems
· Switching of attention
· Naming objects
· No pain receptors in the brain
Right parietal lobe neglect: hemi-inattention, right lobe if right handed, can’t see anything on the left side and may be paralyzed or sometimes misdiagnosed as psychotic, simultaneous stimulation results in neglect of half of universe
Anomia: inability to name certain objects
Temporal Lobe
· Auditory cortex
· Wernicke’s area
· Short-term memory systems (minutes, house) controlled by hippocampus and amygdala (look like seahorse, 3-4 layers of grey matter)
· Amygdala relies on memories and emotions (mostly aggressive ones)
· Emotions from those memories surface when forced with a similar situation
· Temporal lobe is inferior to lateral fissure
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Hemisphere Differences
Dominant:left, language, mathematical operations, sequential logic
Non-dominant: spatial construction, face recognition, tonality, emotional expression, music
· Corpus callosum is main commissure (joins up left and right hemispheres)

Limbic System
· Hippocampus up and around hypothalamus
· Long looping structure that forms a circle
· Olfactory nerve, amygdala, hippocampus, septum, frontal lobe, hypothalamus
· Controlled greatly by frontal lobe
· System for passion and emotions
· 4 F’s: feeding, fighting, fleeing, mating
Autonomic Nervous System
· Controlled by hypothalamus
Sympathetic Branch: provides energy, increases heartbeat, dilate of skeletal muscles, constricts arteries of skins, inhibits digestive system- provides energy
Parasympathetic Branch: conserve energy, slow heartbeat- keeps body calm
Part 4- Consciousness
Consciousness as a Process: becoming aware of the outside world, selective attention process and analysis of what is relevant
Consciousness as a State: sleep-wake states, conscious waking state, unconscious sleeping state

Natural Sleep
· Difficult to define
· NREM and REM
· Main questions: what causes it and what causes our ‘internal clock’?
· Measured by analyzing overt behaviour
EEG & Arousal
Beta: awake and alert, high frequency & low amplitude- 15 Hz
Alpha: relaxed, rhythmic, 8-12 Hz
Theta: light sleep, drowsiness, 4-7 Hz
Delta: deep sleep or coma, low frequency & high amplitude- 1-4 Hz
· [image: C:\Users\melani\Pictures\2013\Sleep Waves.png]Behavioural response through sleep and then the electrical activity through stimulus is seen in the EEG
Recording sleep: electroencephalogram (EEG)- lose muscle tones, electromyogram (EMG), electroculogram (EOG), respiration, heartbeat, temperature 


Stages of Sleep
Stage 1
· Brief period during transition from waking to sleeping state (alpha & theta waves)
· EEG slows, loss of muscle tone, EOG shows slow rolling movements
· Lose consciousness and awareness of environment
Stage 2
· EEG shows slower frequencies (theta & delta)
· Very little conscious awareness of external environment
· Occupies about half of total sleep time
Stage 3 & 4
· EEG shows mainly low frequency (1-3 Hz) and high amplitude delta waves
· EMG tones very low, presence of spindles and K-complexes
· Deep sleep that occupies about 25% of sleep time that occurs in the first half of the night 

NREM
· Stages 2, 3, and 4 show theta and delta EEG waves
· Increase in delta from stages 2-4
· Sleep spindles are inhibitors of processing of external stimulus input
· Night terrors: sleep waking in stage 4
REM
· Aroused EEG, stage 1 shows the subject is difficult to awaken
· 90 minute cycle that occurs mostly at the end of the night
· Muscle inhibition (contractions), REM with dreams and absence of frontal lobe
· Lucid dreamers can signal they are dreaming
· Inhibition of autonomic nervous system causes slow breathing and heartbeat, temperature increase, chances of heart attack increased
· Newborns have much REM sleep

How Sleep Develops Overnight
· 90 minute REM cycles
· REM lengthens with each cycle
· 75% of stages 3 & 4 spent in first half of the night
· Stage 2 develops evenly overnight

Dreams in REM Sleep
Freud’s Theory: repressed desires/drives come from the unconscious and the content of our dreams is symbolic, if we remember our dreams they have not done their job
· Dreams are bizarre because of the frontal lobe (what makes our choices rational) is inhibited
Activation Synthesis Theory
· Action potentials from certain regions gives arousal from the brain when it flows to thecortex
· Brain stem stimulates the visual cortex which makes us think we’re seeing things
· Auditory cortex stimulation results in hearing things in our dreams
Circadian Rhythms
Circadian: every 24 hours
Ultradian: within 24 hours
· Onset and offset of sleep is controlled by light-dark

Suprachiasmatic Nucleus
· Pineal gland and hypothalamus detects light
· A collection of thousands of neurons that detect light
· Relays information to pineal gland
· Hormone melatonin released (during absence of light into blood that decreases motor activity, induces fatigue, and lowers body temperature)
· If the optic nerve is affected in some way we wouldn’t detect light/darkness
· If optic track is severed, suprachiasmatic nucleus would have no awareness and we would be in constant darkness

Onto and Phylo Genetic Changes
· Infants sleep more than adults, half of which is REM
· 50% of young adults’ sleep is in stage 2, 25% in stage 3-4, and 25% in REM
· REM percentage rapidly declines after birth
· Stages 3-4 decline in the elderly
Recapitulation Theory: biogenic law, ontogeny recapitulates phylogeny
Sleep: changes in motor activity, cortical arousal, eye movement, muscle atonia, etc.
Sleep in Animals
· Reptiles’ EEG doesn’t change, animals’ EEG looks always awake or always in REM
· Smallest animals have highest metabolism- sleep the longest to conserve energy
· Prey on animals that have low REM and slow metabolism
· Mammals must maintain near-constant temperature
· Sea mammals must constantly be in motion so one hemisphere is sleeping while the other is awake to control the opposite side of the body then it switches automatically


Sleep & Sleep Disorders
Sleep Deprivation
· Symptoms include irritability, loss of emotional control and fatigue
· Will become ill because the immune system is most active at night
· Body needs NREM sleep
· Wastes and toxins are washed from the brain during sleep: cells shrink, water containingtoxins and waste leaves
· Body will go through rebound- earlier sleep onset and faster NREM sleep, more slow wave sleep than normal
Theories of NREM
· Release of growth hormone that promotes growth and repair
· Luteinizing hormone (LH) triggers onset of sexual maturation is released during stage 4
· Regenerate/repair cells (NREM is restorative)
· Elderly don’t sleep stages 3 and 4 because they do not need to conserve energy
· Memories are consolidated
· Tasks tested after sleep are performed better
Theories of REM
· Infants/children have more REM sleep than adults
· Mostly in second half of the night
· Not a biological necessity
· Memories are formed and information is stored (also clean-up of irrelevant information)
· Works especially for non-declarative memory (previous experiences, subconsciously stored)
· Possible to deprive of REM sleep if sleeping pills are abused
REM Rebound: more REM sleep, earlier entry, many central nervous system depressants decrease REM, withdrawl of medication can cause nightmares
Insomnia
· Inability to fall asleep or stay asleep
· Common in 40+ ages
· Difficult to subjectively diagnose (people often think they have it when they don’t)
· Some show both sides to it or just one
· Treatment includes drugs and psychotherapy
Narcolepsy
· Inability to stay awake
· Half go into REM, half into NREM
· Cataplexy: muscle atonia, look to be asleep but aren’t
· Caused from hypothalamus releasing rexin (absent in narcoleptics- results in arousal, motion, energy, and cravings)
· Treatment includes using stimulants to stay awake
Sleep Apnea
· Common in elderly and obese men who sleep on their backs
· Easy to detect: breathing stops for long periods of time
· Tongue falls back because of absence of muscle control, blocking the air cavity
· Causes sudden infant death: brain not developed enough to realize one is not breathing
· Treatment includes wearing a dental device that opens the jaw to force air in

Altered States of Consciousness
Psychoactive Drugs: changes mood and perception of external environment
Depressants: inhibit neural function but not inhibitory neurotransmitters
Stimulants: excite neural functions, called uppers
Hallucinogens: distort perception, evoked sensory images
Tolerance and Addiction
· Tolerance develops with repeated use because the active ingredient remains in thebrain, thus a larger dose could be required to produce the same effect
· Physical and psychological dependence occur
Overdose: tolerance is not in all places of the body, take more to feel the high and body becomes overwhelmed with excess drugs
· All psychoactive drugs lead to addiction, but only 10-15% of users show addiction
· Some have little to no addiction (LSD)
Marijuana
· Illicit- tetrahydrocannabinol (THC)
· THC receptors in the brain (frontal lobe and limbic system)
· Lingers in the brain for long periods of time, more frequent users require less to get high
· Relaxation, disinhibition, mild euphoria, panic/paranoia, slightly hallucinogenic
· Usage is negatively correlated to legality
Psychedelics: LSD, mushrooms (psilocin), similar chemical structure to serotonin that causes hallucinations, synaesthesia and vivid colours
LSD
· Expansion of perception, memories, emotions, time
· Can have very good or very bad trips with unpredictable mood changes
· Very long lasting effects (10-12 hours)
· People use drugs for fashion, pressure, culture, religion, ethnicity, etc
The Legal Aspect
· Severity and extent of enforcement depends on harm of the drug
· Some places drug use is decriminalized but not legal
· Drugs have short and long term health effects that can be direct or indirect
· Government is misleading- contradict what scientists say 
Physical Harm: acute, chronic, risk of injecting
Dependence Related: intensity of pleasure, psychological and physical dependence
Social: intoxication, social harms, health service cost

Consciousness as a Process
· Sensory receptors constantly bombarded with input
· Sensation and feature extraction where the stimuli attract certain features, occurs automatically, we’re only conscious of a small portion of input that we are bombarded with
Being Conscious: become aware of what is relevant
Active and Passive Attention: to become conscious requires additional processing and attentional processing
· Psychological (personal) relevance: active attention
· Biological relevance: passive attention
Selective (active) Attention
· Process by which we become conscious of stimulus input that is relevant, yet banish from consciousness that which is not relevant (limited capacity to process information)
· Observer selectively chooses which is relevant, which requires effort, or else we are bombarded with too much input
· Central executive controls what is relevant
ADD: can’t decide what is relevant and irrelevant
· Central executive stores relevant features in memory
· If features of something match, further processing is wanted and if not, processing is ceased
· Holding information in memory requires effort
Passive Attention
· Highly relevant biological stimulus input, occurs when observer is not attending
· No effort required for this automatic processing
· Forces the observer to switch attention away from whatever they were doing
· Intrusions into consciousness (distraction)
· Filter theory
Capacity Theory: we have a limited capacity to carry out cognitive tasks because of limited resources, central executive must determine how these resources will be divided but some tasks require more effort
· Central executive determines how resources will be divided based on the demands of the various tasks

Controlled & Automatic Processing
· Tasks that make large demands on the central resources will require cortical effort and controlled processing
· Tasks that make minimal demands can be carried out effortlessly using automatic processing
· Processing of one tasks affects performance on another
· Resources devoted to one task are not available to the processing of another task
Serial Processing: processing of a secondary task cannot begin until the processing of first task is complete
Automatic Processing: no effort, no utility of processing resources (some tasks can become automatic with practice)
Parallel Processing: multitasking, all tasks carried out at the same time (dual processing)
Apparent Multitasking: attention switched back and forth between two things but multitasking is not happening well

Part 5- Sensation and Perception
Sensation: sensory input and transmission from sensory receptors into the nervous system
Transduction: receptor translates (transduces) physical energy (objective) and is the same for all people
Perception: integration of sensory information to form ‘percept’ that involves memory, consciousness, etc. 
Energy Absolute Threshold: detection of minimum energy required to stimulate receptor
Difference Threshold: detection of minimum change in energy (Weber’s Law: the magnitude that a stimulus has to be increased or decreased in order for a change to be detected to a constant proportion)
Signal Detection Theory: threshold may vary, subjects willing to indicate they detected low intensity stimulus
Sensory Coding: limitations of neurons’ all or none law, coding of sensory modality (how do we experience one modality as being different from another) and how do we experience different qualities within the same modality
Adaptation: sensory receptors adapt to constant intensity, receptor doesn’t fire due to neuronal fatigue, contrast is habituation (no longer experience the sensation)

Audition
· Ear is the receptor (mechanical transducer) that has encoding within the nervous system based on frequency and place theory
Physics
· Vibrating sound (frequency, intensity, location, duration)
Frequency: closeness of sound waves
Intensity: height of sound waves
The Ear
Outer ear: pinnae (capture sound), auditory canal (funneling into middle ear)
Middle ear: ear drum (vibrates according to pitch), hammer, anvil, stirrup (bones)
Inner ear: cochlea (fluid- canals for balance), auditory nerves in walls of cochlea
Frequency Theory
· Number of times auditory nerve fires
· Limit to number/frequency at which neuron can fire (up to 20, 000 Hz)
Place Theory
· Encode pitch by specific auditory nerve that is stimulated on tympanic membrane
· Determined by place on cochlea that the pitch stimulates
Support: neuronal populations throughout auditory relay system respond to very specific frequencies
· Damage to basilar membrane causes hearing loss to certain frequencies
Intensity Theory: coded by number of auditory nerve neurons that carry a signal
Volley Theory: frequency theory cannot explain how higher frequencies are encoded but place theory can
· Single neuron cannot fire higher than 1000 Hz
· If neurons fire in a volley (cannon) then frequencies can be coded
Localization of sound: time difference between arrival of sound, intensity different between ears

Vision
Physics
· Electromagnetic signal whose wavelength caries from 400-700 nm
· Short: 400-500 nm= violet/blue
· Medium: 500-600nm= green
· Long: 600-700nm= red
The Eye
Cornea: protects eye
Lens: muscles, allows them to expand/contract to focus
Iris/pupil: constricts depending on amount of light
Retina: cones and rods, fovea, blind spot
· Light must penetrate through visual/optic nerve and stimulate cones and rods where information is transmitted to the front of the retina, turns backwards and into the brain
· If there is enough energy, stimulates bipolar cells which stimulate ganglion cells
· Axons of ganglion cells form optic nerve in front of retina
· Retina and cones have chemical reaction to light
Cones
· Densely packed in centre of retina near fovea, where vision is most acute
Colour vision: three types of cones that detect red, green, blue
· Single cone projects single bipolar cell
· Output of cone will have to be very high for bipolar cell to be activated
· Output is dependent on intensity of light
· Need a lot of light to see colour
Rods
· Periphery, more rods than cones
· Spaced far apart
· Detect movement but does not see colour and is sensitive to low levels of light
· Several rods needed to project a single bipolar cell 
3-Colour Theory
· Young-Hemholtz
· 3 types of cones where all colour is made by mixing these 3 colours (red, green, blue)
Colour Blindness: always red-green or blue-yellow
Colour Adaptation: looks at colour then neutral surface but still sees colour
2-Colour Theory
· Hering
· Opponent-colour theory, can’t see red and green at same time
· Red and green cones project onto a common bipolar cell
· Red and green bipolar cell is presented
Visual Pathway to Cortex
· Half optic nerve crosses near hypothalamus
· Crossing point called optic chiasm
· Left visual field goes to right hypothalamus/right visual cortex and vice versa
Feature Detection
· Single neurons in primary visual cortex seem to be highly specialized for detection ofspecific features
· Horizontal and vertical lines at a very specific angle or length
· Farther away from primary visual cortex detects different things (faces, houses, chairs)
· Autistics have issues with this

Pain
· Common sense among humans, receptors vary
· Called nociceptors
· Two aspects of pain: phasic (brief, myelineated) and tonic (long, unmyelineated)
· Highly psychological and can be manipulated by the placebo effect
Gate Control Theory of Pain
· Melzak& Wall
Bottom-up Processing: pain receptor and another are stimulated simultaneously- while you attend to another sensation the original pain inhibits as the brain gets two messages at once
[bookmark: _GoBack]Top-down Processing: consciously ignore pain and attend to something else, like looking away when being pricked with a needle- can be learned from previous experiences

Sensation: input and transduction where we extract basic features
Perception: integration of sensory info to form percept- involves memory
· Sense of vision dominates other senses with the McGurk Effect
Gestalt Psychology: given cluster of sensations, perceiver organizes into a whole (gestalt) rather than the parts
Figure Ground: in order to detect any object it must stand out from the backdrop
Binocular Cues
· Retinal disparity: image that falls on our two eyes is not identical
· Brain must integrate two different views of the same thing
Monocular Cues
· Relative size- near objects are larger than far objects
· Relative height- far objects higher in visual field
· Linear perspective- parallel lines converge at a distance
· Texture gradient- near objects more coarse with distinct texture and far objects merge and are indistinct 
· Interposition- near object blocks out far one from vision
· Relative brightness- near objects reflect more light
Motion Perception
· Objects move across retina
· Light sequentially stimulates one retinal cell after another, cortex observes this as movement
· Identical object that stimulates adjacent retinal cells experienced as lateral or vertical movement
Stroboscopic Motion: still pictures whose image vary slightly position appear to move
Apparent (illusional) Movement: image changes in position on retina, perceived as movement but when we move eyes it also changes it’s position on the retina
· Eyes are always moving and vibrating
Perceptual Constancies: allows us to perceive an object as unchanging although stimuli have changed (size, shape, lightness, constancy)
Perceptual Context: identical colours won’t appear identical if presented in different contexts

Part 6- Learning
Habituation
· Response to a repeated, constant stimulus becomes smaller, eventually ceases (result of adaptation of habituation)
· Involves formation of a memory of the features of the stimulus
· Features of incoming stimulus compared to what exists in memory and if they match the response will be smaller and eventually not occur, we learn not to respond
· Occurs in simple nervous systems
· Formation of memories in these nervous systems is assumed to be the same as in more complex nervous systems, involving change in nervous system
Classical Conditioning
· Principles discovered by Pavlov, early 1920s
· Unconditioned vs. conditioned stimulus (UCS, CS)
· Unconditioned vs. conditioned response (UCR, CR)
· Acquisition, stimulus generalization and discrimination
· Extinction, spontaneous recovery, higher order conditioning
· Association formed between 2 previously unrelated stimuli, learn that one stimulus is associated with another stimulus (unconditioned and conditioned)
· Observer learns to associate the 2 stimulus
· Conditioning by presenting a stimulus with something and eventually we learn to associate the stimulus with that specific something so we react to the stimulus
Implications
· Response to a stimulus that did not occur in the nervous system (the conditioned response) now occurs
· Because of conditioning, new memories are formed (learning)
· Something in nervous system has changed and been altered 
· Responses to the external world are no longer genetically predetermined
· Shows flexibility of behaviour
Acquisition
· Acquisition of learning can be traced as a learning curve
· Conditioned response only occurs after number of repetitions of the unconditioned stimulus and conditioned stimulus pairing, removed conditioned stimulus 
· Conditioned response will gradually diminish over time (extinction)
Generalization
· Following conditioning, other stimulus will elicit conditioned responses
· Closer the new stimulus resembles to the conditioned stimulus, larger conditioned response which explains human fears and phobias
Operant Conditioning
· Thorndickes’ Law of Effect: responses that produce a satisfying effect are more likely tohappen again
· Watson and Skinner: reinforcement and punishment
· Watson laid out basic tenets of science behaviour
· Studies of that which are not observable are banned
· Skinner: 1930s-1990s
· Strict operational definitions and observation of stimulus (S), response (R), and the consequences of responding
· If an organism continues to respond to a stimulus it’s because it’s been reinforced 
· Association formed between stimulus and response- association between response and consequences of responding (CR: contingent reinforcement) learned by organism
Skinner Box: highly controlled environment, all aspects of behaviour are controlled
· Must measure the baseline before conditioning
Shaping: successive approximations of response (R)
· Stimulus-response-reinforcement
Principle of Operant Conditioning: reinforcement is contingent on the organisms’ responding, if it doesn’t respond correctly, doesn’t get reinforced

Reinforcement
· Anything that increases the rate of responding
Positive Reinforcement: reward delivered after appropriate response
Negative Reinforcement: not punishment, remove the organism from an aversive situation
Primary & Secondary Reinforcers
Primary: satisfy basic needs (food, water, sex)
Secondary: allows us to get those primary reinforcers (money)
Schedules of Reinforcement
Fixed Schedule: contingent response occurs after a certain amount of predictable time
Variable Ratio: after a random ratio, don’t know how often
Variable Schedule: occurs at random unpredictable times
Interval Schedule: occurs after a certain amount of time has passed
· Variable ratio and interval schedules result in very high rate of responding because the subject never knows when they will be rewarded and the rate of reaction increases dramatically
Extinction: responses occur because the reaction has been reinforced, to remove a response remove the reinforce, which happens over time

Punishment
· Punishment decreases the rate of responding
· Alternative to extinction
Punishment: an inappropriate response is followed by punishment, if it is positive punishment
· Punishment should eliminate or weaken response, and it should result in extinction
Positive punishment: response is followed by an aversive stimulus (speeding and getting a ticket)
Negative punishment: a valued stimulus is removed (getting license taken away)
· Skinner’s theory: to remove response, remove the reinforce which should result in extinction of the responses
· Reinforce appropriate behaviour
Disadvantages of Punishment
· Effects are not predictable
· Apparent punishment might become a reinforcer
· Appropriate response is not provided, avoid punishment is learned
· Secondary effects of punishment may appear (fear)
· Individual may stop responding altogether 
· Rarely ever appropriate

Observational Learning
· Some learning takes place by observation and limitation
· No reinforcement (modelling/social modelling)
· Children imitate aggressive behaviour of adults
· Aggression is not only an inherited behaviour
Latent Learning
· Rats will explore a maze without any reinforcement
· Food placed in a maze and find it just as fast as those with reinforcement
Basic Motives: hunger, thirst, sex, aggression
Drive Reduction Theory: basic psychological needs, creates an aroused state that drives organism to reduce the need
Homeostasis: maintenance of internal balance using the hypothalamus
Incentive: external events/stimuli that pull us in appropriate direction

Social Biology
· Much of behaviour is due to evolutionary principles (survival of species)
· Much of our behaviour is evolved from other animals
· Many of our motives for acting can be explained by evolutionary principles, even if we are not conscious of actual motives
Instincts: many animal and human behaviours are inherited, should be common to all members of the same species, but the term instincts has been dropped in psychology 
Value of Actions
· Pleasure as a basic psychological motivator
· Pleasure is associated with stimuli that enhance biological well-being
· Pain associated with events that threaten our survival
· Reinforcing consequences of an action determine if it is worth repeating
Brain Centres for Pleasure
· Mesolimbic dopamine system
· Many different stimuli such as food, water, sex, will activate this system
· Drugs also activate it
· Uses the neurotransmitter dopamine
· May not result in pleasure, may create desire to repeat event

Part 7- Sexual Activity and Behaviour
Research
· Samples are rarely representative of population
· Surveys are difficult to interpret- difficult to make generalizations
Initiation of Sexual Behaviour
· Sex hormones determine sexual activity in primates and non-primates
· Triggered by hypothalamus as a need for the species to survive
· Social factors
Sex Hormones (Non-Primates)
· Female activity is dependent on oestrogen
· Female is receptive (oestrus/in heat) when the level of oestrogen peaks during ovulation (can become pregnant)- seasonal
· Male hormone testosterone levels are more constant (don’t need brains)
Sex Hormones (Primates)
· Testosterone associated with competition among males, castrating them will result in loss of interest in sexual activity
· Less important in primates, particularly for humans
· Reproduction is not the main goal
Social Factors
· Role of consciousness and frontal lobes
· Non-primates: female decides, primates: not as much
· Reinforcers and social interaction: pleasure and love
· Females receptive just before and after menstruation
· Engage in sex even when they can’t get pregnant
Biology of Love
· Initial attraction: lust
· Higher levels of dopamine, serotonin, noradrenaline during initial attraction
· Women influenced by testosterone when falling in love
· T levels decrease in males when falling in love
· T levels increase in males when meeting novel female 
Sexual Response Cycle
· Excitement, plateau, orgasm & refractory (resolution) periods
· Sexual excitement/arousal: release of dopamine (associated with pleasure and bonding)
· Orgasm in males: orgasm then ejaculation, 10-15 seconds
· Orgasm in females: vaginal and clitoral, varies
1. Purpose of orgasm for males is impregnation, for females it is to assist male and retain sperm
2. During orgasm and release of oxytocin and prolactin (pair-bonding and monogamy) and endorphins
· Deactivation of centres associated with fear and anxiety
Refractory Period
· Period after orgasm in which there is decrease in sexual arousal
· Longer for males than females
· Females have practically no refractory period, resulting in multiple orgasms
Gender & Sexuality
· Men initiate sexual activity more frequently than women in most cultures
· Men are more interested in casual sex, regardless of orientation
Sex & Age
· Frequency decreases after early adulthood
· Males continue into 70’s, females into 40s and 50s (during menopause)
· Middle aged men have more affairs than women (to assure reproduction of genes)
· Women engage in most sexual activity with multiple partners in ages 30-45
Sexual Orientation
· Predominantly heterosexual
· About 3-5% of men are gay and 1% of women are lesbians
· Psychotherapy and willpower are not enough if one wishes to change sexual orientation
Psychological Theories
· Unusual parental relationships
· Childhood sexual experiences
· Unusual peer relationships
· Dating experiences
· None of these have any evidence
· Early childhood peers, no same sex friends
· Develop sexual relationships with those that are different
Genes & Biological Causes
· Genes- if one of a pair of twins is gay, 50% chance the other one is as well (20% in fraternal twins)
· Homosexuality in multiple species
· Transplanted genes in insects results in homosexuality
Womb Environment
· May lead to homosexuality if there is exposure to androgens
· Female rats exposed to testosterone may result in male sexual activity
· Castrating rats results in female sexual activity
· Hypothalamus and posterior corpus callosum is larger in gays than heterosexuals
· Menopause can change, homosexuality increases with number of older brothers because the mother may produce antibodies when carrying a male
· Greater percentage of left handedness in gay men
Public Attitudes
· More positive attitudes from people who are well-educated, younger, non-religious, have friends or relatives who are gay, etc
· Canada- more than 70% of the population is in support of same sex marriage
· US- fewer than 50%

Part 7- Memory
Memory: learning that has persisted over time, information has to be stored and accessible
Stages: encoding (acquisition), storage (retention), retrieval
Encoding
· Much is encoded automatically (no effort feature extraction)
· Location, time, frequency, duration of stimulus
Semantic Encoding: words
Visual Encoding: words that are easily imagined are better remembered than abstract words
Sensory Memory: senses momentarily register amazing detail
Sensory Memory
· Basic features of stimulus are automatically extracted and encoded
· Stored in a brief-lasting sensory memory
· Iconic (visual) and echoic (auditory)
· Fades quickly- short lasting
· Limited contents
Short-term (Working) Memory
· Depends on rehearsal to maintain memory
· Requires active, effortful attention
· Distraction means no memory stored
· Limited contents
Rehearsal
· Amount remembered depends on time spent rehearsing
Spacing Effect: better retain information when rehearsal is distributed over time
Serial Position Effect: subjects are asked to remember a long list of items remember the last and first ones
Primacy Effect: first of something is better remembered because it is rehearsed more
Recency Effect: last thing studied will be better remembered because it was studied more recently
Long-term Permanent Memory
· Permanent; limitless
· Must be transferred from short-term
· Role of hippocampus (HM case)
The Nature of the Memory Store
· Storage of new memories requires a permanent change of the brain
· Likely involves a change at the level of synapse
Long-term Potentiation: prolonged potential of neuronal firing
Consolidation: transfer from short-term to long-term memory
· Requires conscious act of rehearsal
· Memories will not be stored permanently if not rehearsed
· Loss of consciousness during consolidation results in no memory
· Requires hippocampus
Types of Permanent Memories
Explicit (declarative) Memory: memory for facts and experiences that one can consciously recall
Implicit (nondeclarative) Memory: memories that exist but cannot be consciously recalled (motor skills)
· Implicit memories that involve motor skills may be stored in the cerebellum
· Do not require consolidation via hippocampus
Amnesia
Amnesia: loss of memory
· Certain types involve loss of explicit memory
· Implicit memory doesn’t fade as easily
· Amnesic might not have explicit knowledge of ever doing the task but can demonstrate knowledge
· Hippocampus responsible for transfer of explicit memory
· Damage of both hippocampi might destroy inability to store new explicit memories permanently
Flashbulb Memory
· Very vivid, precise, concrete, long lasting, from a highly-emotional event
· Stored on one occasion and retained for a lifetime
· Associated with strong emotional arousal at the moment the even was registered to the memory
Improving Retrieval
· Recall vs recognition
Recall: ability to retrieve information from memory
Recognition: ability to identify items held in memory (or previously learned)
· Relearning, testing effect, context effect, déjà vu, mood congruent memory
Forgetting
Memory failure can be a result of:
· Poor encoding (information was never stored)
· Storage (memory fades over time)
· Retrieval of information
Storage Decay
· The ‘forgetting curve’
· Decay in memory might be due to: fading of physical memory trace, competition from newly formed memories
Proactive Interference: early storage interferes with new storage (password)
Retroactive Interferences: new storage interfere with recall of old memories
Construction of False Memories
· When we recall past events, we often construct memories to fill in missing information
· Might be considered a false memory
Source misattribution/amneia: attributing the wrong scene
Misinformation Effect: receiving new information (whether it is true or false) can alter the memory for previously stored information
Childhood (sexual) Trauma
· Amnesia
· Distant childhood memories may not necessarily always be true
· Childhood sexual memories may be repressed
· Role of psychotherapist to bring out repressed memories
· Clinical psychologists and psychiatrists have developed list of symptoms of sexual abuse
· As many as 10% of people have repressed memories of sexual abuse
· Could be recovered memories of misattribution and misinformation
· Impossible to encode, store, and forget painful experiences (PTS)
· Psychotherapy is ideal for creation of false memories

Part 8- Emotions
Arousal
· Emotions are associated with physiological arousal provided by autonomic nervous system
· Sympathetic nervous system increases energy
· Parasympathetic nervous system decreases energy (brings heartbeat and temperature back down)
James-Lange Theory of Emotions
· Perception of stimulus
· Change- perception of physiological
· Change- emotions
· Heart pounding, for every emotion we have a different physiological change
· If the changes were always constant you wouldn’t be able to differentiate among different emotions
· Perception of physiological change evokes the different emotions
· Emotion does not cause the physiological change
Problems:
· Changes associated with each of the emotions are quite similar
· Should all emotionsbe the same?
Support:
· Different brain EEG activity associated with different emotions
Facial Feedback Effect: if we attempt to mimic an emotion, we may actually experience it
Empathy: when you see an emotional expression on another individual, we may experience it as well
Cannon-Bard Theory
· Physiological changes are slow
· Onset of emotion is rapid
· Emotion and physiological change occur simultaneously
Schacter’s 2-Factor Theory
· Interaction of thinking (cognition) and feeling (emotion) not on the timing of emotion
· To experience emotion one must be physically aroused and cognitively label the arousal
· Emotion that you attribute with the physiological change depends on thoughts and feelings
· Cognitive appraisal and attribution of physiological change
Arousal and Performance
· Emotions are associated with physiological arousal
· Inverted U relationship
· Performance is best at moderate levels of arousal
· Easy (automatic) tasks demand high arousal
· Difficult tasks require less arousal
Frontal Lobe & Emotions
· Frontal lobe is responsible for control of emotions
· Negative emotions activate the right frontal lobe
· Positive emotions activate the left frontal lobe
· Deception: anterior cingulate cortex (ACC) is involved
· Base of frontal lobe is the nucleus accumbens which is rich in dopamine receptors
· Stimulating the nucleus accumbens of depressed patients triggers smiling and euphoria
The Amygdala
· front of frontal lobe
· hippocampus is working in short term memory
· has to make a choice when faced with a certain situation
· associated with many emotions (fear, anger)
Olfaction: direct input to the amygdala
Catharsis: Freudian theory, emotional expression provides emotional releases or catharsis, thus anger is released by expressing it
Shacter& Singer 2 Factor Theory: if you’re angry and you let it out you’re going to become angrier
· feel-good, do-good phenomenon of happiness
Adaptation-level Hypothesis: we adapt to (judge) our present level based on past experience (once you get something you may not be happy because it will become used to your current circumstances)
Relative Deprivation Hypothesis: we experience our personal level of happiness relative to others

Part 9- Motivation
Hunger
· social modelling
· basic need to seek calories and avoid toxic agents
· learning and conditioning can use food as reinforce
Homeostasis Motive: need to keep a sufficient supply of energy available, drive increase vs drive reduction
Incentive Value of Food: food (taste) as a reinforce, artificial sweeteners
Peripheral Signals
· Cannon’s studies
· Hormone PYY is released in the intestines that decreases the hunger drive
· Intestine hormone CCK signals food intake, thus decreasing hunger drive
· Ghrelin increases hunger drive
· When levels of leptin (white fat cells) decrease, increase in hunger drive
Central (hypothalamic) Signals
· Hypothalamus monitors content of blood supply, especially glucose when it comes tofood
· Neurons in the hypothalamus are quite sensitive to levels of glucose circulating in the blood
Lateral Hypothalamus: when animal is food deprived, it releases orexin, stimulation results in massive overeating, lesions result in an animal refusing to eat
Ventromedial Hypothalamus: stimulation results in starvation, lesions cause animals to eat huge quantities. Several hormones may be released by the stomach and intestines signalling fullness
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