
Final Exam OVERVIEW

Historical aspects (Prologue) 

Mind/Body
· Socrates/Plato: Mind is separate from the body. Duality. The mind  continues after death. Human knowledge is built from “within”. Some ideas are inborn (i.e., innate).

· Aristotle: The mind and body are connected. The contents of the mind must be learned. We are all born with mind that is a blank slate.  

· René Descartes. The mind and body are separate. The mind is not subject to the laws of physical universe. 

· John Locke. The mind at birth is a blank slate. The mind acts only on what enters through the senses. 

· Francis Bacon. Founder of modern science. Science should be based on experience and experiments. 

Nature/Nurture

Nature: Certain aspects are innate; they are acquired through the principles of genetics. 
Nurture: Certain aspects must be acquired through experience and learning. 

· Socrates/Plato: Human knowledge is built from “within”. Some ideas are inborn (i.e., innate).

· Aristotle: The contents of the mind must be learned. We are all born with mind that is a blank slate (i.e., it is nurture that determines the contents of the mind).  

· John Locke. The mind at birth is a blank slate. The mind acts only on what enters through the senses. 

History

· Psych= study of mind and behavior (must infer mental process, behaviour= observable)
· Science= define, observe, quantify variables

· Psychoanalysis= study of what and why of consciousness/ perception

Schools of Psychology

Experimental psych:
· W. Wundt & E. Titchener. Introspection, Structuralism: Attempted to discover the basic structures of the mind/consciousness by it breaking down.
· S. Freud. Role of the unconscious in determining our behaviour. 

· W. James. Functionalism/Pragmatism: how mental/ behaviour function enables adaptation
Clinical: counselling, psychotherapy (Freud), WW1 -> PTSD

Applied Psych: apply experimental knowledge to industries

Cognitive: 

· William James hypothesized amd inferred mental process, analyse increased mental functions (conscious, memory, attention, decision making, lexical processing)

· 1) montitor behaviour 2) infer mental process

· Neuroscience psychological state <-> brain activity

Behavioural:
· J. Watson; B.F. Skinner: Tenets of behaviourism. Study only what is directly observable. Dismissed the study of the unconscious through introspection or psychoanalysis as unscientific, used motivation to explain actions (consequences reinforce behaviour), only nuture influences, deterministic = no room for free will (governed purely by past experiences)
Social: dynamics of socializing/ social influences, learning , attitudes (socio-bio/ evolutionary: social behavior based on evolutionary benefits) 

Wilson and Dawkins – selfish gene theory( want like genes to survive)

Psychoanalytical: S. Freud – unconscious repressed emotions or memory dictate personality (unconscious drives)

Phenomenological: humanistic theory-> uniquely human, emphasis on individual

(Psychiatry: MD, clinical: PHD, experimental: PHD + research, counselling: no creds)

Thinking Critically (Chapter 1)
Critical thinking

· Psychologists study human behavior and mental events- claims need to be supported by evidence
Epistemology: method of obtaining knowledge

Logic: Aristotle and Plato -all knowledge can be logically deduced
Science + Empiricism (experimental manipulation) Francis Bacon -all knowledge must come scientific experimentation
Scientific Method: manipulate variable -> isolate causal correlations

1) Observation of universe/ identify variables and question 

2) Theories – research + form opinion 

3) Hypothesis – assume wrong until proven right (null) 

4) Design study-control group vs. experimental group, define and measure variables

5) Analyze results- data (normal curve = mean= median *extreme values distort mean
Hindsight bias: The tendency to believe, after learning an outcome, that one would have foreseen it.  
Overconfidence: overestimate what we actually know.
False consensus effect: The overestimated belief that most people agree with our opinions/beliefs/likes.

Illusionary Correlation: A perceived nonexistent correlation. 
Ethics of Research

· Ethics of research: All studies carried out in Psychology must be approved by an Ethics board that assures:

· The participant/subject is informed about what they will be doing in the study. 
· The participant is protected from risk and harm. Any potentials risks must be explained. 
· Data collected are confidential and anonymous 

· The purpose of the research is explained to the subject.  

· Animals are at time used in psychological research
Scientific Process
· Operational definition: Some concepts in Psychology are rather vague. All sciences must provide a definition of the variables of interest. Also, how a variable will be measured must be stated. Allow for replication.
· Replication. proven to be valid -> other labs replicate this result. 

· Random sampling. Random assignment of individuals to one group or another reduces the likelihood of pre-existing differences in varying groups.  
· Correlational Study: change in independent variable = change in dependent variable, statistical measure of relationship, used for prediction (increase association, increase accuracy)

· Experimental Study: manipulate independent -> change in dependent, explained/ unexplained variance in results (total diff vs. individual diff), causality and logical positivism- assume wrong until proven right 

· Experimental designs:

· Case studies: study the exception and extrapolate, probs= generalization

· Group Study: sample random and representative from population (proof in replication -> controlled setting)

· Quasi: use surveys/ tests, assume diff caused by independent variable (age,sex,race)

· Control vs experimental groups: diff caused by independent variable, account for differences, diff conditions (placebo –double blind, researcher and participant not aware of placebo, used for drug testing)
Statistical measures

· Measures of central tendency: mean, median, mode.

· Measures of variance:  range, variance (Standard Deviation)

· Range=  max-min (in the example above 10-2; thus the range is 8).
· Standard Deviation (SD)= square root of variance

· In a normal curve, about 68% of scores occur within 1 SD, 95% within 2 SD and 99.8% within 3 SD of the mean. 

The Biology of Mind (Chapter 2)
· . F. Gall (1800s): Phrenology – reduced various behaviours to specific areas of the brain. Determine personality by examining the shape of the skull. No evidence shape responsible for areas but different regions of the brain do control different functions. 
Imaging
· CT scan: uses X-ray 

· MRI: magnetic resonance image, pic- no indication of activity, static high resolution image
· fMRI: functional MRI, pic changes in blood flow while brain engaged, expensive, fast
· PET: positron emission tomography, radioactive deoxyglucose injected -> image of brain activity, slow, expensive
· EEG: electrocenphalogram, electrodes on scalp, measure electrical activity, cheap, poor resolution, fastest
Divisions of The Nervous System

· Peripheral nervous system

· Somatic nervous system: Sensory neurons, Motor neurons

· Autonomic nervous system: Sympathetic, Parasympathetic 

Genetic vs Experience

· Plasticity: flexibility of behaviour, soft wiring, higher thought (experience and learning), slow

· Sensory and motor pathways are Hard-wired = rapid processing, inflexible
Neuronal Transmission

· S. Ramonycajal- believed in physical gaps

· C. Golgi- stained neurons, believed in continuous signal

· Optogenetic: use light to control cells from protein in algae, increased speed and precision

· Effect of drugs: block release, block storage, cause excessive release, stimulate/block receptors, attack enzymes that break down neurotransmitters, block reuptake

· Message travels from dendrite(cell body(axon(terminal ending.
Neurotransmitters

· Endorphins: inhibit pain-> increase mood, pleasure, natural pain killer/ opiates, drug= heroine, morphine

· Serotonin: role in sleep, control eating, mood, pain regulation, REM, drugs: inhibit-LSD, mescaline aka hallucinogens, stimulate: MDMA

· Dopamine: inhibitory, movement, attention, learning, blocked= tremors (Parkinson’s), stimulate = psychosis

· GABA: inhibitory, sleep, anti-anxiety, sedative

· Norepinephrine: alertness, mood, excitatory, adrenal gland, fight/flight, cocaine + amphetamines = stimulate, lithium= depress

· Acetylcholine: muscles, excitory, block receptors/ release = paralysis, stimulation= convulsions, depleated= Alzheimers

Brain Anatomy
· Neocortex: made up of sulcus (valley) + gyrus( hills), 6 layers , central white matter + surrounding grey matter, complex interconnections, Central fissures: separates frontal and parietal lobes, Lateral fissures: separates frontal and temporal lobes, increase behavioural complexity= increased grey matter, develop change with new memories or experience

· Right handed: left hemisphere dominates speech

· Left Handed: 50%- left, 40%- right, 10-25%- both

· Left hemisphere: logic, sequencing, parts, arithmetic, language

· Right hemisphere: emotions, sequence whole, face recognition, spatial construction, tonality, emotional expression, music

· Motor Cortex: sends motor output, initiates thoughts/ movements, (frontal, cerebellum) Motor neurons from cortex to the body cross from left to right in the brainstem
· Sensory Cortex: receives sensory input, somatosensory: skin, touch, sensation, heat, cold, pressure, pain, body position (parietal, temporal, occipital) Sensory neurons from the body also cross from left to right in the brainstem.
· Association Cortex: elaborate interneurons, complex behaviour, learning, memories

· Occipital: visual cortex, controls sight, reading

· Parietal: permanent memory, naming/ recognition – damaged= hem neglect

· Frontal: decision making, will, self-consciousness, social norms, feedback, insight, consciousness, logic, planning, reasoning, future prediction, bruca’s area: tone(left), speech(right)
· Temporal: hearing, speech perception, memory, sense of identity, facial recognition, gyrus of heschl: primary auditory cortex, Wernicke’s area: sensory receptor for speech emotion (right) and understanding (left)

· Corpus Collosum: bundle connecting R. and L. hemispheres, coordination of functions, white matter

· Cerebellum: controls posture, balance, coordination, fine motor control, soft wired, connected to brainstem via pons

· Brain Stem: controls survival functions (breathing, heartbeat, digestion, sleeping, waking, body temp, excretion), activates reticular formation= arousal, motor and sensory pathways (ear, eye, tongue, lips movement), hard wired

· Limbic System: circle/loop, maintenance + expression of emotions, feeding, fighting, fleeing, fornicating
· Hypothalamus: regulates temp, hunger, thirst, blood pressure + volume, urination, directs pituitary gland

· Pituitary Gland: master gland of endocrine system, hormonal communication, creates drive

· Thalamus: merge sensory information + filters relevance, integrate attention, consciousness

· Hippocampus: converts + stores long term memory

· Amygdala: motivation, controls aggression and fear

· Hindbrain: medulla, pons, cerebellum 

· Midbrain: brainstem

· Forebrain: diencephalon (thalamus, hypothalamus, hippocampus, ooccipital, temporal, parietal and frontal lobes, pituitary gland, cerebrum)
· Anterior cingulate cortex: inhibitor of inappropriate action including correction of error, deception, reward-based learning, detection of pain resulting in the switching of attention 
· Mirror neurons: frontal lobe neurons that fire when performing certain actions or when observing another doing so, may enable imitation and empathy. 

Orientation
· Medial- lateral (middle)

· Anterior- Posterior (front + back)

· Ventral- dorsal ( belly- back)

· Superior- Inferior (upper- lower)

· Horizontal: parallel to floor, can’t see superior- inferior

· Coronal- Vertical: ear to ear, can’t see anterior- posterior

· Sagittal: side, nose to back of head, can’t see lateral- medial

 Consciousness & the Two-Track Mind (Chapter 3)
· “Dual” processing: simultaneous (or parallel) processing of conscious and unconscious information. Most of our processing is done automatically (unconscious processing). 
Sleep

· Consciousness as a state, inhibits stimulus to cortex (thalamus)

· Natural Sleep:

-change in heart rate, breathing, electrical activity, unconscious

-biological drives to sleep -> necessary for survival

-rhythmic-> internal clock

· Arousal: 

-beta: alert, high frequency, 15+Hz

-alpha: relaxed, 8-12 Hz

-theta: light sleep/drowsy, 4-7Hz

-delta: deep sleep, 1-4 Hz

· Stages of Sleep 

-Awake: beta, conscious, 16 hrs

-N1: alpha, brief transition, loss muscle tone, hypnogogic

-N2: theta, spindles-> inhibit consciousness (spurts of frequency), K-complexes -> response to external stimuli (50% of the night)

-N3/N4: delta, low tone, very deep, slow wave sleep, biological need, night terrors and sleep walking

-REM: theta, electrical activity appears awake, deepest sleep, paralyzed (inhibit acting out dreams), dreaming, inhibit ANS, frontal lobe asleep (illogical), every 90 mins, store permanent memory, cortical arousal, rapid eye movement
· Early sleep-> mostly SWS (priority)

· Late sleep -> mostly REM (luxury)

Light-Dark Cycle

· Circadian Rhythm – every 24 hours, determined by sun (lightbulb), adults

· Ultradian Rhythm – within 24 hours, infants/children

· Suprachiasmatic nucleus: detects light/dark, unconscious process, superior to optic chasm (before thalamus), sends relay to pineal gland to release melatonin in absence of light -> feel sleeping, decrease motor activity, induce fatigue, decrease body temperature

-effect of constant light/dark, effect of severed chasm -> lose cue for time, sleep on 25 hr cycle

· Record sleep: Electroencephalogram (EEG), Electromyogram (EMG), Electrooculogram (EOG), respiration, heartbeat, body temp

· Onset: overt behavior, physiology (EEG, response to stimuli)
Sleep Deprivation
· Sleepy, irritable, loss of emotional control, loss of will, speech affected (frontal lobe)

· Immune system is active during NREM sleep; total sleep deprivation will eventually lead to illness (typically because of infection) 
· Results in earlier onset of the stage NREM when sleep is allowed and greater quantity of the stage

· REM sleep deprivation: effect on storage of memories and on learning, rebound is apparent
Purpose of NREM & REM sleep

· NREM:
-Restorative function; repair, regeneration of cells; activation of immune system to fight infectious disease and growth hormone released, clear waste, LH released (puberty)
-Learning Function: task storage, declarative memory, initial learning areas reactivated 
· REM: role in learning, storage of non-declarative memories (motor skills), form permanent memories, unconsciously apply to past experience, inversion of visual field, emotional memory, delete irrelevant memory (Crick and Mitchison), more prominent in infants (greater amount of learning)
Dreams

· Nightmares: strong emotional REM (despair, fear, sad), can’t control emotions due to lack of frontal lobe, purpose: reduce emotional trauma during day

· Freud: Release of repressed desires/drives from the unconscious). 

· The actual content of the dream (its “manifest” content) is symbolic of our true (but repressed) desires (the “latent” content).

· Hobson: Activation-synthesis theory-random action potentials, see random visual images from memory, wake up -> activate frontal lobe and try to make sense of nonsense

Onto/phylogenetic changes

· Development of REM in species

· REM decreases throughout the lifespan, less dangerous in womb

· Recapitulation theory – study development of species with one individual, patterns across all species

· Energy conservation: small animals, very active, high metabolism, lots of sleep

Disorders

· Insomnia: inability to fall asleep/ wake up, pills may worsen disorder

· Narcolepsy: inability to stay awake, paralysis or immediate REM/NREM, lack neurotransmitter orexin

· Sleep Apnea: stop breathing due to tongue- wake up multiple times- sleep deprived (use air pump)
Consciousness (Selective Attention)
· Attention: conscious of relevant input (due to brains limited capacity), extraction of features= unconscious, determine relevance based on psych/ bio background

-Active=psych (focus by choice -> selectivity), high cortical effort, frontal lobe, distraction and fatigue = low attention

-Passive= biological (forced), effortless

· Capacity Theory: cognitive processing= task, make demands on cortex = resource, increase complexity of task, increase demand on resource, limited resources (need CEO)

· Controlled Processing: uses resources, effort, resources can’t be split, serial processing= baton effect (finish 1->2)

· Automatic Processing: effortless, simultaneous/ parallel processing (with practice), may interfere with controlled 

-Multitasking: controlled tasks, deteriorates performance, divided attention switched quickly back and forth

-Dual Processing: controlled and automatic, possible if resources are available
· Top-down vs bottom-up processing

· Inattentional blindness: failing to perceive objects when attention is directed elsewhere
· Change blindness: Failing to notice changes in the environment
· Pop-outs (draws attention), Involves automatic processing

Hypnosis
· Hypnosis: one person (the hypnotist) suggests to another (the subject) that certain behaviours, perceptions, thoughts, memories will occur spontaneously.

· 25% of the population (rich fantasy and imagination->highly suggestible)
· Hypnosis as an anaesthetic: Pain can be reduced. General anaesthesia can be performed with deep hypnosis. 
· Memory: Age regression experiments: assist in the recall of long-forgotten memories, little evidence but might also inadvertently create new, false memories. 

· Dissociation:  hypnotic phenomena regulated by control processes outside (dissociated from) our normal awareness, Hilgard’s “hidden observer” –subjects views himself acting out as told
· Selective Attention: Subject selectively attends to one stimulus (the hypnotist) and ignores others. In hypnosis, the subject allows the hypnotist to act as their frontal lobe and thus controls their behaviour. 
· Social influence/role-playing: Subject merely plays a role. They allow the hypnotist to direct their behaviour. 
Psychoactive Drugs
· Alter perception, mood, develop tolerance with high use – high dose, high dependence (physical –pain, craving, psychological- pleasure, relief), range of addiction, don’t always need medical attention, soft drugs don’t always lead to hard drugs
· Drugs and crime: illegal = high usage, legal = gov focused on helping, decreased organized crime, decreased user rates, safer

· Health and drugs: hard to monitor, long and short- term consequences, mix usage, WHO classify drugs based on harm (determines criminal penalties), David Nutt- drug harm scale based on physical, social and dependence 

· Stimulants: excite neural functions (caffeine, nicotine, MDMA, cocaine, amphetamines) 
-Cocaine: rush-crash, increased focus, mental alertness, talkative, energetic, confident-> depression, anxiety, irritability, sleep issues, confusion, paranoia 

-MDMA: release serotonin, depletion= depression, dehydration, overheating, death -> damage mood, thinking and judgement
· Depressants: inhibit neural functions (alcohol, tranquilizers/ barbiturates, opiates)

· Hallucinogens: alter perception/ sensory images (weed, LSD, psilocin, mescaline)
-LSD: high potency, serotonin -> dreaming, varied psych experience, synaesthesia (see what you hear), vivid colours, change mood, small dose = large effect

· Many drugs are similar in their chemical structure to known neurotransmitters-> release/reuptake/block receptor site of neurotransmitters

-Opiates & endorphins

-Methamphetamines & dopamine

-Cocaine & (perhaps) NA, dopamine, serotonin

-LSD & serotonin
-MDMA & serotonin
Near-Death Experience

· Similar to hallucinogenic experiences: replay of old memories, out-of-body sensations.

· Visual experiences, often bright light
· Associated with oxygen deprivation and inhibition of neurons in visual cortex

Sensation & Perception (Chapter 6)
Sensation
· Features that are extracted (duration, intensity, location, modality: light, audition, touch), transform energy, objective= experience

· Sensory input-> transmission, highly specialized, converts energy

· Sensory coding: limited by all or none, Muller’s specificity- nerve fibers carry specific messages, frequency modulation

· Adaptation: not conscious of constant stimulus
· Bottom-up processing: Highly relevant features draws attention

· Top-down processing: memory, prior experience important to selective attention 

Thresholds

· Absolute threshold: Minimum energy required to detect stimulus 50% of the time

· Difference threshold: Minimum change (constant proportion) in a stimulus to be detected 50% of the time.

· Signal detection theory: the absolute and difference threshold can be influenced by the subject’s motivation and expectations-> Thresholds will vary (“catch” signal -> false alarm, no real stimulus) D= hits(yes-yes)/ false positive(yes-no)
Subliminal Sensation

· A stimulus is presented at apparently below absolute threshold level.

-stimuli that are presented rapidly can nevertheless influence our perceptions (priming)
Vision
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· Light energy – depends on visible wavelength (400-700nm), varying wavelength= diff colour
· Amount of energy: Physical unit is “intensity” of light. Psychological unit (how we perceive physical intensity) is “brightness”

· The Eye: 

· Cornea= protection, Lens= focus on objects/ adjust to distance, Iris/Pupil =constriction & dilation to let in light
· Retina= light sensitive cells, 3 layers (nerve, choroid, sclera), cones and rods, fovea, blind spot (created in the space where the optic nerve connects)

· Receptors (rods and cones)  ( Bipolar cells(Ganglion cell(Optic nerve

· Rods: peripheral, rods> cones, output small- many rods per bipolar cell, many stimulated at the same time= activation, spaced apart, see in dim light and motion in peripheral, not sensitive to colour
· Cones: center of retina, acute vision, red, green, blue (mix colour via varying intensity) sensitive to colour, 1 cone-1 bipolar cell (need high intensity of light to activate bipolar cell- need lots of light to see colour)
Colour vision

· Young-Helmholtz’s 3-colour, theory (3 cones: red, green, blue)

· Occurs at the level of the receptor (retina), depending on output- experience colour variation
· Hering’s 2-colour (also called “opponent process” colour) theory

· Occurs at a higher level (bipolar cells of retina, thalamus), red-green/ blue-yellow project to same bipolar cell, based on frequency of firing (high-red, low- green), explains colour blindness and after image (colour adaptation)
Visual Path to Cortex

· Optic chasm – cross over occurs (left field-right cortex, right field- left cortex)

· Info filtered by thalamus, stimulates visual cortex

· Feature detection: single neurons in primary visual cortex (highly specialized- horizontal and vertical lines of specific angle and length)

· 1) scene 2) retinal processing 3) feature detection 4) abstraction 5) recognition

Cortical blindness

· Cortical blindness & blind sight: If the visual cortex is severely damaged, the patient does not report seeing; the patient might not claim to be conscious of an object yet can distinguish certain features. 
Audition
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· Physical aspects of sound:

· The physical energy in sound is caused by vibration is air pressure. 

· Intensity (dB) perceived as loudness (log scale, pressure level)
· Frequency (Hz) perceived as pitch.
· Localization of sound- time difference between arrival of sound in ears, intensity difference between ears

· Hearing mechanism: Outer ear (pinnae= funnel) (auditory channel (amplify sound) (eardrum (layer of skin that vibrates with the frequency)(ossicles (hammer, anvil, stirrup- sound travels better in solid, rattles to amplify sound) (oval window of cochlea (fluid-filled= makes waves) (movement of basilar membrane in cochlea( pushing and pulling of hair cells (auditory nerve (age- decrease hair, decreased high frequency)

· Frequency theory: explains how we hear low frequencies, frequency codes action potentials, intensity coded by nerves stimulated
· Place theory: explains how we hear high frequencies, nerve stimulated codes frequency (depends on where), intensity coded by frequency of stimulation, requires specific movement
Hearing: Hearing Loss
· Conduction hearing loss: caused by damage to mechanical structures in the middle ear (eardrum, ossicles)-> Hearing aids (amplifiers for specific frequencies) used in its treatment.

· Sensorineural hearing loss: Damage to the cochlea (especially hair cells) or the auditory nerve -> Cochlear implants: send electrical signals directly into the auditory nerve
Touch

· We are able to detect 4 different types of touch: pressure, heat, cold and pain (but keep in mind that pain is common to all sensory modalities).
· Different receptors for each- specialized 
Taste

· A chemical sense, taste buds located mainly in the top and side of tongue, back and roof of the mouth. These “pores” catch food chemicals.

· Four tastes (and perhaps five): sweet, sour, salty and bitter. All other tastes are mixtures of these.

· Emotional reaction to food seems to be hard-wired.

· We can neither taste nor smell some basic nutrients (fat, protein, starch, vitamins).
· Sensory interaction: The different senses interact. This is best illustrated by the interaction of taste with olfaction (smell). 

Olfaction (Smell)
· A chemical sense, molecules that inhaled bind to receptor cells in the nose, recognize individual odors. Primary olfactory cortex is in the temporal lobe & amygdala (thus close to the hippocampal centre for memory).

Vestibular system/Balance (sense of gravity)

· The 3 fluid-filled, semicircular canals are located in the inner ear.

· They detect movement in 3 directions, forward-backward; lateral-medial (side-to-side); up-down

· Sensation caused by movement of fluid in the canals(pushing & pulling of hair cells
· They detect movement in 3 directions, forward-backward; lateral-medial; up-down

Pain

· Common to all sensory modality- intense stimuli (warning), triggers the nociceptors, subjective, highly psychological
· Phasic: myelinated, reflex, immediate Tonic: continuous, slow
· Modulation: dugs, inattention, placebo affects will power: top-down processing, will to ignore pain, learn previous experience (mind over matter)

· Gate-control theory: melzack + wall, bottom up processing, pain receptor and several sensory receptors stimulated -> attend to other sensation (pain process in inhibited) 
Perception

· Integrating sensory information (involves memory and attention), subjective

· Visual capture: vision dominates sense- captures attention (McGurk effect – lip reading changes perceived sound)

· Perceptual organization: Gestalt -perception of “whole” and not just the sum of the parts- group sensations into meaningful patterns:

· Proximity, similarity, continuity, connectedness & closure

· Figure- ground edge detection to separate figures 

Depth Perception
· Binocular cues: we require two eyes to see depth
· Retinal disparity: What ones eye sees is not exactly the same as the other= 3D
· Convergence: The eyes turn inward (converge) and the brain computes the angle of convergence.

· Monocular cues: interposition (near blocks far), relative size, texture gradient-relative clarity (near objects have more detail than far objects), relative height, relative motion, linear perspective (parallel lines converge at a distance), light and shadow
Motion Perception
· Sequential light stimulates one retinal cell after the other- movement

· Objects that shrink are moving away. Objects that enlarge are moving toward.

· Phi phenomenon: When two adjacent lights blink off and on, they appear to move. Movie theatre lights appear to move (image changes on retina)
Perceptual constancy and set
· Perceptual constancy: varying image-> perceived as unchanging
· Shape constancy; size constancy; 
· Lightness constancy: relative luminance, Light colours appear to be light in bright light and in dim light. Dark colours appear to be dark both in bright light and in dim light. This is because the light colours are lighter than the dark colours in both bright and dim light. 
· Perceptual set: What we perceive is influenced by previous assumptions, expectations and memories. 

Perceptual Adaptation & Learning
· Many aspects of perception are innate and genetically determined. (depth-> cliff)

· Restored vision: When adults who have been blind from birth regain sight, they are able to distinguish colour and foreground from background. They can distinguish individual features. But, they have a difficult time distinguishing “whole” objects.

· This is because of the failure to form new neural networks in the cortex that develop through experience and learning. 

· Critical period: Many aspects of perception have to be learned. If they are not learned before a certain critical period, they can never later be learned. 

· Perceptual adaptation: Many mammals (especially humans) can re-learn (or adapt) to large changes in stimulus input. Humans that wear goggles that invert their vision soon learn to adapt. 

Extrasensory Perception (ESP), Parapsychology
· More than 50% of adults believe in ESP. 

· There is however almost no evidence to support it. Results are not reproducible. 

· ESP is studied by parapsychologists.
· Telepathy: mind-to-mind communication

· Clairvoyance: perceiving remote, at a distance events
· Precognition: Perceiving future events

· Psychokinesis: the “mind” moving (or influencing) matter. 
Learning (Chapter 7)
· Habituation: decreased response to constant stimulus (formation of memory)
· Pavlov: mind is physical, modified salvitory reflex, learning takes times (repetition)

· Classical conditioning: an association is made between two previously unassociated stimuli (UCS & CS-> acquisition via UCS – UCR; CS-CR )
· Generalization: association of conditioned stimulus with similar stimuli (leads to conditioned response- phobias, fears)

· Respondent behaviour: actions that are automatic (reflexive) responses (UCR or CR) to a stimulus (such as salivating in response to meat powder and later in response to a tone).

· Extinction: dissociate stimulus and response

· Spontaneous recovery: random response to conditioned stimulus (relapse)
· Discrimination: the ability to discriminate between a CS and other stimuli that do not lead to an UCR. 

· Strength of UCS+CS association determined by:

· The frequency (number) of prior associations

· The predictability of the associations. We come to be able to predict the CS(UCS. Top-down cognitive relationship.

· Time between CS and UCS. Most rapid conditioning occurs when CS occurs shortly before UCS.

· Biological predisposition. example:
-Garcia and Koelling's questioned whether any neutral stimulus could act as a CS: 

-A rat is given a drug that will cause vomiting (UCS(UCR). Food or light or sound (CS) is paired with the drug.

-The animal will learn to avoid the food (CS), but not the light or sound.

-Food (a biological predisposition to vomiting) ( CR 

Operant Conditioning

· Thorndike’s Law of Effect: produce satisfying response-> repeat, learn cause and effect by rewarding

· Skinner: reinforcement= repeat behavior, consequences= stop behavior

· Skinner’s box- highly controlled environment = controlled behaviour (honing pigeons recognize locaton (WW1 missles), trained animals with food, dependant measure = rate of responding (baseline= behaviour without reward)

· Shaping: progressive behaviour towards correct response (reinforcement is contingent on the organism responding), positive and negative reinforcement -> increase rate (not punishment)

· Watson: Science of behavior (observable), measure stimulus, response, consequences of responding

· Operant conditioning: associations of stimulus <-> response <-> consequences
· Operant behaviour: Voluntary responding. Behaviour that operates on the environment; learning associations between its behavior and resulting events 
· Schedules of reinforcement

· Fixed, variable (high rate of responding)
· Ratio (based on # of response) , interval (based on time passing)
· Extinction vs Punishment

· Extinction: remove reinforce, time consuming, variable- increases difficulty
· Punishment: weaken/ eliminate response, , unpredictable consequences -> may avoid situations, may stop responding, correct behaviour not presented (not effective), only appropriate when safety at risk
-Positive punishment: administer an aversive stimulus (e.g., spanking)

-Negative punishment: Withdraw a desirable stimulus (If you don’t study, can’t go out; Drunk driving = Lose driver’s license)

· Avoidance: avoid adverse situations= neg reinforcement, difficult to extinguish behaviour

Latent Learning
· Can learn without reinforcement, only see results when knowledge needed

· Rats will explore a maze without any apparent reinforcement. When food is subsequently placed in the maze’s goal box, the rats immediately perform as well as rats that had previously been reinforced. Rats therefore appear to learn a type of “cognitive map” when they are freely allowed to explore a maze. 

Social modelling/imitation (observational learning)
· Learning through modelling and imitation of peers & media- Bandura’s studies (bobo doll)
· Mirror neurons: Neurons that fire when subject is performing an action or when observing the same action being performed 

· Mirror neurons also act to infer another’s mental states. This is called the “theory of mind”. It explains empathy. You may experience pain by seeing an animal in pain
Pro & Anti-social effects of social modelling

· Violence-viewing effect: More than 60% of TV programmes feature violence. Often the violence is not punished, the victim shows no pain and the violence is “justified”. The violence viewing effect may lead to imitation and desensitization. 

Intrinsic & Extrinsic Motivation

· Intrinsic – the desire to perform an activity for its own sake (internal reinforcement).

· Extrinsic – the desire to perform an activity to receive an external reinforcement or to avoid punishment.

· Giving a reward for an activity that is already enjoyed intrinsically can backfire

· University athletes enjoy participating in a sport less if they receive an athletic scholarship than if they do not. 

· However, extrinsic motivation can increase performance.
Memory (Chapter 8)
· Learning that persisted over time

· Info-> stored/ retrieved

· Spacing: better retain information when rehearsal is distributed over time

· Serial Positioning Effect: remember first and last words well-> primary and recent effect

· Mnemonic Devices: grouping aids memory (chunking)

Encoding
· Acquisition, automatic -> location, time, frequency

· Depth: visual< acoustic< semantic

· Sensory memory: 3-4s, limited – fades quickly, extraction of features-> very detailed (iconic/ echoic)

· Short-term/Working memory: 7 items +/- 2, depends on repetition-> requires effort, noticed + encoded

· Long- Term Memory: permanent, only what is very relevant, consolidation- transfer of memory into hippocampus

Storage

· Retention 

· Permanent change of brain on the synaptic level

· Long term potentiation: increased firing= better storage
· Explicit: declarative, conscious- hippocampus

· Implicit: motor, unconscious- cerebellum

· Anemia- loss of explicit memories

· Strong emotional ties= flashbulb memory: vivid, precise, concrete, long- lasting
Retrieval

· Recall: retrieve information from memory

· Recognition: identify items in memory

· Relearning, context, déjà vu

· Forgetting-> faded or poorly encoded memories

· Proactive and Retroactive Interference: create false memories in order to fill in the blanks (repressed)
Motivation & Work (Chapter 11) 
· Instinct theory:  A theory that maintains that much behaviour is genetically determined. It has a fixed pattern and is unlearned. It is the same behaviour in all members of the species

· Drive: an activated or aroused state that is triggered by a physiological need. Psychological-> pleasure from mesolimbic dopamine system, Social biological -> survival of genes 
· Drive reduction:  creates arousal that drives the organism to reduce the need.  

· Homeostasis: maintain internal balance based on a set point (hypothalamus)
· Incentives: positive or negative stimuli that lure or repel us. Much influenced by learning. 
Sexual Hormones
· Non-primates: estrogen= heat during ovulation (females), testosterone is constant (males)

· Primates: no hormonal indicator of ovulation-> have sex all the time (pleasure reinforces)
· Estrogen: Present in much greater quantity in females than males. In humans, at menopause, women have a much decreased sex drive

· Testosterone:  Present in much larger quantities in males than females. In humans, males that have been castrated have a decreased interest in sex. 

Sexual Response Cycle

· Excitement, plateau, orgasm, refractory periods. 

Adolescent sexuality

· Teen pregnancy might reflect:

· Lower use of contraceptives and higher rate of pregnancy in US compared to European teens.

· Ignorance (Lack of sex education)
· Ignorance about birth control

· Embarrassment about discussing contraception with the sex partner

· Guilt about sexual activity: 75% of American teen girls (12-17 year olds) regret sexual activity. This may reduce sexual planning for contraception. 

· Mass media modelling valuing promiscuity

· Frequency of sex decreases after early adulthood (men have sex into 70s, women into 50-60s)

· Women more sexually active later in life (social factors)

· Sexual orientation-> 1% lesbian, 3-5% gay (some influence from early childhood, mostly biological due to womb environment and exposure to certain antigens)

Maslow’s hierarchy of needs

1. Physiological needs (hunger, thirst, sleep) 
2. Safety needs
3. Belongingness and love needs, 

4. Self-esteem 

5.  Self-actualization 
· Only when a need is met at a lower level can one move to the next level. One cannot attain belongingness and love without satisfying the need for food. 

· Humans who are put on semi-starvation diets are haunted by food giving up social relationships and sex.

The Need to Belong (Socialization)

· Socializing increases the likelihood of survival

· Children raised in isolation become withdrawn, fearful, even speechless. 

· Adults feel depressed.

· People are often willing to remain in an abusive relationship because of the fear of being alone.

· Fear of being alone also leads to conformity to peer pressure

Hunger

· Need to seek calories, nutrients (sweet) and avoid toxins (sour)

· Conditioned to seek certain foods (taste= reinforce)

· Homeostatic balance of energy and obesity

· Peripheral signals: feel full physically and also from release of hormones, CCK= food intake, decreases hunger, PYY= decrease hunger, ghrelin= increase hunger

· Central signals: hypothalamus-> monitors blood glucose level

-lateral hypothalamus-> low set point= when glucose decreases-> releases orexin= hunger and alertness, stimulation = over eating, lesion= stop eating
-ventromedial-> high set point= when glucose increases-> decreases hunger, stimulation= starve, lesion= overeating

Eating disorders
· Anorexia: weight 15% below norm, 1% of women, 0.3% of men, teens- 30s, white, high socioeconomic status, obsessed with food, in denial, psychological (perfectionists, low self-esteem, appearance concerned)-> social norms and culture established by other women (in most studies)

· Obesity: x2 in teens, x4 in children, social attitudes = lazy/ self-indulgent, mocked, hiring bias, discrimination, depressed, anxious, low self-esteem, genetic (twins have same weight), same diet- varying outcomes, social perception-> must lose weight, increase in calorie intake, less exercise

· Bulimia: binge eating and elimination (vomiting, laxatives or over exercising), bio/genetic, linked with depression

Social-applied aspects of motivation
· In the workplace, an industrial-organizational (I/O) psychologist will use psychological principles to optimize output and human behaviour.

· Organizational psychology. A branch of I/O that examines organizational influences, supervision on worker satisfaction and output. 

· Personnel psychology. A branch of I/O that examines employee recruitment, selection, placement. 
· Human factors psychology. Examine how machines, environments and humans interact. A common problem with much of modern equipment and software is that it is not “user-friendly”. Human factors psychologists provide input into how complex systems can be made easier-to-use by humans.
· Flow. A completely focused state of consciousness with diminished awareness of self and time. This is because of optimal engagement in one’s skills or work.
Personnel Psychology

Selecting effective employees:

· Best predictors of success are general mental abilities, aptitude tests, past job performance

· Interviews are very poor predictors of eventual success. Why? (Check text). Structured interviews are much better than unstructured interviews

· Appraising performance: Several rating scales can be used (see text). 

· In many organizations, performance feedback comes from many sources, not just supervisors. 

· 360 degree feedback : you rate yourself, your supervisors, your colleagues and they will rate you. 

Motivating achievers

· Outstanding achievers are not more intelligent nor do they have more natural skills.

· They do have a great deal of discipline (i.e., work hard)

· They have what is called grit: exceptional motivation, high levels of self-discipline and focus daily goals. 

Leadership Style
· Task leadership: setting standard, organizing work and setting goals. Task leaders are good at keeping a group focused on its goal. They tend to have a directive, autocratic style.  

· Social leadership: mediates conflicts and builds a team approach. More democratic. Delegate authority.

· Effective leaders appear to use both styles of leadership.
Emotions (Chapter 12)
· Hard to define, measure, manipulate emotions-> subjective
· James- Lang Theory -> perception -> physiological change = emotion

· Experience drives emotion

· Diff EEG activity per emotion (subtle changes)

· Mimic emotion-> experience it (empathy due to mirror neurons)

· Cannon- Bard Theory  -> emotion and physiological change = simultaneously

· Schacter’s 2- factor -> interaction of cognition and emotion 1)physically aroused and cognitively labeled 2)conscious of emotion= amplified 

· Spillover effect: arousal from one event ->impacts response to another event (due to diff internal labelling)

· Arousal –ANS: emotions, SNS: increases arousal, PNS: decreases arousal/ moderates arousal = increased performance, Yerkes –Podson Law: easy requires more arousal than difficult task
· Expression: Valence (positive/ negative) + Arousal (strength)

- basic (fear, anger, joy, sorrow, disgust)- innate -> universal

-complex (guilt, shame, deception)- learned -> culture
-> experience emotions differently -> feedback from facial muscles (recognition of anger= survival, therefore best and fastest recognition)
· Physiological differences – diff emotions= diff brain regions (fear/ angry faces –amygdala)

-negative emotions -> right frontal lobe

-positive emotions -> left frontal lobe

· Anterior Cingulate Gyrus (ACC) -> inhibits inappropriate behavior (deception)

· Nucleus Accumbens: rich in dopamine receptors -> smiling + euphoria

· Voice and body convey emotions, introverts better at recognizing emotions

· Cultural- Similarities (recognize anger and fear in eyes), Differences (subtle emotions, learned, stress individuality = prolong display of self-emotions, stress community = prolonged display of sympathy, respect, shame)

· Facial Feedback: facial expression- amplify emotion

· Body feedback: body expression- amplify emotion

· Fear: adaptive (fleeing= survival), some innate (cliffs, spiders, snakes), some learned, genes can affect temperament (emotional reactivity)

· Amygdala- near hippocampus (anterior) memory -> emotion

-sensory modalities-> thalamus -> amygdala <- olfaction (smell) –mates and food
· Anger: catharsis (Freud): expression -> less emotional due to release, Schacter: expression -> increases emotional state due to arousal

· Happiness: sought- out (feel- good, do- good), adaptation- level: adapt to present level based on past (to increased emotion-> must exceed present state), relative deprivation: compared happiness relative to others

