Chapter 5: Sensation and Perception

· Light is brightness, colour
· Air vibrations as sounds
· Chemicals as odours or tastes

· Synesthesia: mixing of the senses; people experience sounds as colours, tastes as touch sensations with different shapes, etc
· Russian psychologist A.R. Luria (1968)
· Studied writer/musician: medium-pitch = brown strip with red edges, sweet sour taste
· STIMULUS must be translated by SENSORY RECEPTORS into NERVE IMPULSES (understood by nervous system)
· Then specialized neurons BREAK and ANALYZE features, made to REPRESENTATINO compare with STORED INFO
· Gives stimulus meaning if recognize
· Stimulus INSTANTLY organized/transformed, but:
· Sensation: stimulus-detection process by which our sense organs respond to and translate environmental stimuli into nerve impulses that are sent to the brain
· Perception: making “sense” of what our senses tell us – active process of organizing this stimulus input and giving it meaning
· Active/creative process, .: same input perceived differently at different times  CONTEXT

SENSORY PROCESSES
· Senses:
· Vision
· Audition (hearing)
· Touch
· pressure, pain, temperature
· Gestation (taste)
· Olfaction (smell)

· Balance, body position
· Brain monitors chemical composition of blood
· Immune system detects invaders, receives stimulation from brain
· Psychophysics: studies relations between physical characteristics of stimuli and sensory capabilities
· Absolute limits of sensitivity
· E.g. dimmest light we can see
· Differences between stimuli
· E.g. smallest difference in brightness we can detect

Stimulus Detection: The Absolute Threshold
· Absolute threshold: the lowest intensity at which a stimulus can be detected correctly 50% of the time
· .: lower threshold = MORE sensitive
· Vision: 	candle flame 50 km clear dark night
· Hearing: 	tick of watch in quiet 6 m away
· Taste: 	1 tsp sugar in 7.5 L water
· Small: 	one drop perfume into entire volume large apartment
· Touch:	wing of fly/bee falling on cheek from 1 cm away 

Signal Detection Theory
· People’s apparent sensitivity can fluctuate 
· FIXED absolute threshold incorrect, because no single point on intensity scale separates non-detection from detection
· Range of uncertainty, people have decision criterion – standard of how certain they must be before they say they detect
· Depends on fatigue, expectation, potential significance
· Rewards vs costs of correct vs incorrect response affects influence to become bolder or more conservative
· E.g. blip on radar in war, miss = disastrous; doctor conservative in surgery, false = disastrous
· .: perception partly decision
· Signal detection theory: about factors which influence sensory judgements
PRESENT		ABSENT
		“YES”	hit		false alarm
		“NO”	miss		correct rejection

Subliminal Stimuli
· Subliminal stimulus: so weak / brief that can’t be perceived consciously though perceived by senses  well below absolute threshold
· Can affect attitudes or behaviour?
· Consumer behaviour: 
· E.g. 1950s ,James Vicary: public relations – said “drink coke” “eat popcorn” during movie increased business, wrong haha
· persuasive stimuli above the absolute threshold are far more influential than subliminal attempts into subconscious because more like to “get the message”
· Attitudes
· Stronger effects
· E.g. subliminal aggressive words cast aggressive interpretations
· Subliminal stimuli can have subtle effects on attitudes, judgements, and behaviour

The Difference Threshold
· Difference threshold: defined as the smallest difference between 2 stimuli that people can perceive 50% of the time
· Aka “just noticeable difference” (jnd)
· Ernst Weber (1830s), German
· Weber’s law: the difference threshold, or jnd, is directly proportional to the magnitude of the stimulus with which the comparison is being made, and can be expressed as a Weber fraction
· Weight: 1/50 = wf
· Breaks down at extremes
· Audition (tonal pitch)		1/333
· Vision (brightness, white light)	1/60
· Kinesthesis (lifted weights)		1/50
· Pain (heat produced)		1/30
· Audition (loudness)			1/20
· Touch (pressure applied to skin)	1/7
· Smell (India rubber)		1/4
· Taste (salt concentration)		1/3

Sensory Adaptation
· Sensory systems are finely attuned to changes in stimulation
· Sensory neurons engineered to respond to a constant stimulus by decreasing activity
· diminishing sensitivity to unchanging stimulus is sensory adaptation
· adaptation / habituation
· tiny involuntary eye movements keep stationary objects from fading
· R. M. Pritchard (1961), fixed retinal pictures
· although sensory adaptation may reduce our overall sensitivity, it is adaptive, because it frees our senses from the constant and the mundane to pick up informative changes in the environment.  Such changes may turn out to be important to our well-being

THE SENSORY SYSTEMS
Vision
· Normal stimulus for vision = electromagnetic energy , or light waves (nanometres)
· Bees “see” UV light; rattlesnakes detect infrared energy
· Humans: 700 nm (red) to 400 nm (blue)
· ROY G BIV

The Human Eye
· Light waves enter cornea (transparent protective structure at front of eye)
· Behind cornea is pupil (adjustable opening that can dilate or constrict to control amount of light entering eye)
· Size controlled by muscles in coloured iris 
· Dark dilates, bright constricts
· Behind pupil is lens (elastic structure that beomes thinner to focus on distant objects and thicker to focus on nearby objects)
· Lens focuses image on light sensitive retina (multi-layered tissue at rear of fluid-filled eyeball)
· Myopia (nearsightedness) = good vision close, bad far
· Lens focuses in front retina
· Eye longer
· Hyperopia (farsightedness) = good far, bad close
· Lens not thick enough, focused behind retina
· Aging causes eye to short

Photoreceptors: The Rods and Cones
· Retina extends brain
· 120 millions RODS, 6 millions CONES in human eye
· Rods
· Best in dim light = NIGHT
· Black/white brightness receptors
· 500 times more sensitive to light than cones
· No colour
· E.g. owls only have rods
· Periphery of retina
· Cones
· Colour receptors
· Best in bright = DAY
· E.g. pigeon, chipmunk
· Decrease in concentration away from centre of retina
· Animals active both night and day have both
· Rods everywhere in humans but fovea (small area in centre of retina with only cones)
· Bipolar cells have synaptic connections with rods, cones
· Synapse with layer of 1 million ganglion cells
· Axons bundle making optic nerve
· .: 126 million rods/cones input  1 million lanes out of retina to higher brain
· Rods/cones form rear of eye, point away from light
· Connection to bipolar cells important
· Rods connected to same, .: combine/funnel individual electric messages
· Additive enables firing
· Cones in periphery also share bipolar, but in fovea densely packed cones have private line
· .: fine detail visual acuity
· Eagles, hawks = 2 foveas per eye
· Optic nerve exits through back of eye near fovea = blind spot
· Perceptual system fills in missing visual field

Visual Transduction: From Light to Nerve Impulses
· Transduction: process where characteristics of stimulus converted to nerve impulses
· Rods/cones translate light waves through photopigments (protein molecules)
· Absorption of light makes chemical reaction changes rate of neurotransmitter release (bigger change = bigger signal)
· If nerve responses are triggered at each of 3 levels (rod/cone, bipolar cell, ganglion cell), message instantaneously on way to visual relay station in thalamus, then visual cortex in brain

Brightness Vision and Dark Adaptation
· Rods have brighter sensitivity EXCEPT at red (relatively insensitive)
· Cones MOST sensitive to low illumination in greenish-yellow
· E.g. firetrucks
· E.g. airport landing = blue, because sensitive to rods; cones not there at night
· Dark adaptation = progressive improvement in brightness sensitivity that occurs over time under conditions of low illumination
· After light, photoreceptor depleted of pigments, .: adaptation = regenerate photopigment molecules, increasing sensitivity
· Cones recover faster than rods
· Red light only affects cones, .: rods ready to adapt
· after complete adaptation, rods detect light intensities only 1/10,000 as great as before 

Colour Vision
· 7.5 million hues variations humans can distinguish
· Triochromatic theory
· 1800, any colour made by blue, green, red (additive colour mixture)
· Young-Helmholtz trichromatic theory: there are three types of colour receptors in the retina
· All cones stimulated by wavelengths to varying degrees, but individual cones most sensitive to either blue, green, red
· Receptors sends based on extent of activation by light energy
· PROBLEMS:
· Red-green blindness can see yellow, which is made of red-green
· Afterimage – image in different colour after stimulus viewed steadily, then withdrawn
· Opponent-process theory: (Ewald Hering 1870) each of the three cones responds to two different wavelengths.
· Red OR green
· Blue OR yellow
· Black OR white
· E.g. afterimage, neural processes fatigue
· Dual processes in colour transduction
· Cones contain one of 3 protein photopigments (blue, red, green), respond to particular wavelength
· Opponent-process does not occur at cones.  Certain ganglions in retina, neurons in visual relay stations and visual cortex respond in opponent-process fashion by altering rate of firing
· E.g. red light makes ganglion cell fire, green light makes same cell fire less
· Blue light stimulates blue farther along, but yellow made of green and red cones input
· .: 
· Colour-deficient vision: 
· trichromats = normal
· red-green, blue-yellow, black-white all ok
· 7% male; 1% female deficient in r-g and/or  b-y
· Absence of hue-sensitive photopigment
· Dichromat or monochromat (only black-white)
· Most are dichromat and deficiency in red-green

Analysis and Reconstruction of Visual Scenes
· Combining messages received from photoreceptors into perception of visual scene

Feature detectors
·  from retina, optic nerve sends nerve impulses to visual relay station in thalamus (brain’s sensory switchboard)
· Then on to various areas in cortex, especially primary visual cortex in occipital lobe at rear of brian
· Point correspondence between retina and neuron groups in visual cortex
· Fovea has large area of visual cortex
· More than 1 cortical “map” – at least 10 (insurance?)
· Groups of neurons in primary visual cortex integrate sensory nerve impulses from specific regions in retina
· Feature detectors: fire selectively in response to stimuli that have specific characteristics
· E.g. cells respond strongly to balls, slits, edges in certain positions
· Colour, depth, movement
· Modules subdivide visual scene into components to process simultaneously
· Parallel processing

Visual association processes
· Info analyzed and recombined by primary visual cortex then goes to visual association cortex
· More complex features of visual scene combined, interpreted, from memories and knowledge
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Audition
· Stimuli for hearing are sound waves (mechanical energy form)
· Sound = pressure waves
· Frequency = number of sound waves / cycles per second (hertz, Hz)
· Higher frequency = higher pitch
· Humans = 20 – 20,000 Hz;	12,000 Hz old people
· Pianos: 27.5 – 4,186 Hz; 	opera soprano: 250 – 1,100 Hz
· Amplitude = vertical size of sound waves (amount of compression / expansion of molecules in conducting medium)
· Determinant of “loudness”
· Decibels (db) = log scale
· p. 175 = decibal scale; absolute threshold arbitrarily 0

Auditory transduction: From Pressure Waves to Nerve Impulses
· Transduction system of ear made of: tiny bones, membranes, and liquid-filled tubes designed to translate pressure waves into nerve impulses
· Sound waves  auditory canal  eardrum (movable membrane that vibrates in response to sound waves)
· Beyond ear drum is middle ear, with 3 tiniest bones
· Hammer (malleus), attached to eardrum
· Anvil (incus)
· Stirrup (stapes), attached to oval window (membrane boundary between middle and inner ear)
· Vibrations of bones amplify sound 30 times 
· Inner ear has cochlea (coiled, snail-shaped tube 3.5 cm in length, filled with fluid)
· Contains basilar membrane (sheet of tissue that runs its length)
· Resting here is organ of Corti (has thousands of tiny hair cells, the actual sound recptors).  Hair tips attached to another membrane that overhangs basilar membrane along entire length of cochlea
· Hair cells synapse with neurons of auditory nerve  sends impulses via auditory relay station in thalamus  to auditory cortex (on temporal lobe)
· Higher frequencies maximally stimulate membrane close to oval window
· p.176 = picture of ear and stuff
· hearing:
· sound waves strike ear drum
· Pressure created at oval window because of bones
· Pressure sets fluid inside cochlea into motion
· Fluid waves vibrate basilar membrane
· Hair cells bend
· Bending triggers release of neurotransmitter substance  hair cell / auditory nerve neuron synapse fires to brain
· Auditory cortex in temporal lobe detector neurons respond to specific auditory inputs

Coding of Pitch and Loudness
· High-amplitude (louder) sound waves cause hair to bend more, releasing more neurotransmitter, resulting in higher rate of firing
· Some receptor neurons have higher thresholds
· .: loudness is coded in terms of both rate of firing in the axons of the auditory nerve and in terms of which specific hair cells are sending messages
· Pitch = 2 processes: frequencies below 1,000 Hz (midpoint of piano), one higher
· Frequency theory: nerve impulses sent to brain match frequency of sound wave (e.g. 30 Hz = 30 nerve impulses per second)
· But neuron firing rates can only be so high, .: how to match frequencies over 1,000 Hz?
· True for low frequencies
· Georg von Bekesy (1957): place theory, specific point in cochlea where fluid wave peaks and most strongly bends the hair cells serves as a frequency coding cue
· Auditory cortex has tonal frequency “map” corresponding to areas of cochlea
· True for high frequencies
Sound Localization
· Nervous system uses info about time and intensity differences of sounds arriving in TWO ears to locate source of sounds in space
· Binaural ability to localize sounds is very sensitive
· 3 degree to right arrives at right ear 300 ms before left
· E.g. owl right ear slightly up; left ear slightly down  localizes sounds vertical and horizontal

Hearing Loss
· “blindness cuts people off from things; deafness cuts people off from people” –Helen Keller
· Canada, 3 million people (10% population), hearing loss
· North America, 23 millions
· 90% born of normal hearing
· Conduction deafness = caused by problems involving mechanical system that transmits sound waves to cochlea (e..g punctured eardrum or loss of tiny bone function in middle ear, hard to transmit vibrations)
· Can be corrected by hearing aid which amplifies sounds
· Nerve deafness caused by damaged receptors within inner ear or damage to auditory nerve itself
· Cannot be helped by hearing aid, but preventable
· Aging, disease, prolonged exposure to loud sounds causes (e.g. you can lose hair on particular points on basilar membrane)

Sensory Prosthetics: “Eyes” for the Blind, “Ears” for the Hearing Impaired
· Sonicguide, uses auditory localization = echo location
· Headset has transmitter that emits high frequency sound beyond human hearing
· Waves bounce back, translated into sounds for headphones
· Sound quality matches specific features
· E.g. pitch = distance
· Loudness = size
· Clarity = texture
· Location = binaural
· Stuart Aitken, T.G.R. Bower (1982) on babies
· Some babies learn quick, others not so much.  10 year olds learn quick

· Seeing Tongue
· Paul Bach-y-Rita, developed tactile tongue-based, electrical input sensor as a substitute for visual input
· Tongue = densely packed with receptors, allowing for high resolution data transmission
· Moist surface good electricity conductor .: low voltage stimulations
· 20/430 right now, eventually add camera, military and civilian potential
· Camera thing (Utah Intracortical Electrode Array)
· Visual cortex cells stimulated electrically, phosphenes (light flashes) experienced
· Since retina corresponds to cortex neurons, stimulation to neurons in cortex can form phosphene patterns resembling things
· Read text 2/3 rate
· Cochlear implant, gets useful sounds and converts to electrical impulses, bypassing disabled hair cells, stimulating auditory nerve directly
· For nerve deafness
· Hear sirens, speech  muffled, not normal hearing though

Taste and Smell: The Chemical Senses
· Gustation (taste), olfaction (smell) = chemical senses (stimulation is chemical molecules not energy)
· very intertwined  “common chemical sense”

Gustation: The Sense of Taste
· taste responds to four qualities: sweet, sour, salty, bitter
· mixes with smell, temperature, touch
· taste buds = chemical receptors concentrated along edges and back surface of tongue
· 9,000 in humans, each has several receptor cells arranged like orange segments
· Also on roof and back of mouth
· Hair-like structures project from top of cell through taste pore (opening to outside surface of tongue)
· Taste = food + saliva  solution  flows into pore  stimulates receptors  complex patters of neural activity produced by 4 types of taste receptors
· Taste differs nutrients and toxins
· Innate sense: nutrients sweet, toxins bitter  newborns

Olfaction: The Sense of Smell
· Can be very important  bloodhounds, poor eyes, 2 million times sharper smell
· Scent in footprint 4 days old
· Smell receptors
· Long cells
· Project through lining of upper part of nasal cavity into mucous membrane
· Humans = 40 million; dogs = 1 billion
· Discriminating between odours still in theory
· Receptors recognize diverse odours individually (as opposed to a mix like taste)
· No receptor structures like neurotransmitter binding sites on neurons
· .: thousands of potential odour molecules can lock into sites that are tailored to fit them
· Social and sexual behaviour animals regulated by olfaction (much more so than in humans)
· All have special receptors in nose  send impulses to separate olfactory area of brain  connects with social/reproductive behaviour brain structures 
· Pheromones (chemical signals found in natural body scents) affect human behaviour in subtle manner
· Menstrual synchrony – women live together / close friends = similar menstrual cycles
· Martha McClintock (1971): 135 univ women, 1 year roommates changed 8.5  4.9 days
· 51 women worked together.  Close friends 3.5 – 4.3; not = 8 to 9
· Philadelphia Monell Chemical Senses Center  10 women regular cycles, daubed under nose
· Prolonged and very intensive contact may not be conducive to it though  lesbians, Beduoin

The Skin and Body Senses
· Includes sense of touch, kinesthesis (muscle movement) and equilibrium; last two inform us of body’s position and movement

The Tactile Senses
· Sensitivity to extreme temperatures, pain helps avoid external danger, alerts us to disorders in body
· Source of pleasure  orgasm
· Babies:
· Lack of tactual contact with caretaking adult retards physical, social, emotional development
· Physically massaging newborn babies enhances their development
· Sensitive to 4: pressure (touch), pain, warmth, cold
· Conveyed by receptors in skin, internal organs
· Mixtures = all other skin sensations, e.g. itch
· Skin
· Multi-layered, elastic, covers 90 cm2, weighs 2.7 – 4.5 kg, largest organ in body
· Contains variety of receptor structures, but role is less clear
· Pattern of receptor activity?
· Primary receptors for pain and temperature are free nerve endings (nerve cells below skin surface like bare tree branches of tree in winter)
· Nerve fibres at base of hair follicles = touch, light pressure receptors
· Receptors send messages to point in somatosensory cortex corresponding to receptor’s area of body, .: brain locates sensations
· Cortical area devoted to each area of body related to sensitivity
· .: fingers, lips, tongue very represented, :. Extreme sensitivity to stimulation
· Phantom limbs – brain “locates” impossible sensations
· Irritation of nerves that used to originate in limb fools brain into interpreting resulting nerve impulses as real sensations
· Joek Katz and Ronald Melzack (1990) – 68 amputees, phantom limb extreme pain
· Use of prosthetic limbs aids in making pain disappear
The Body Senses
· Kinesthesis: provides us with feedback about muscles’ and joints’ position and movement .: we can coordinate body movements
· Receptors in muscles, tendons, joints
· Vestibular sense (sense of body orientation or equilibrium) cooperates with it
· Receptors located in the vestibular apparatus of inner ear
· One part of equilibrium system = 3 semicircular canals, contain receptors for head movement
· Different plane per canal: left/right, backward/forward, up/down
· Canals filled with fluid, lined with hairlike receptor cells 
· When head moves, fluid in canal shifts stimulating hairs, messaging brian
· Respond only to acceleration/deceleration  constant speed = resting state for hairs/fluid
· E.g. takeoff/landing airplane
· Base of canals = vestibular sacs, contain hairs respond to position of body, tell us tilted or upright, etc
· Second part of body-sense system
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Perception: The Creation of Experience
· Sensory systems = raw material, don’t select awareness or experience, just transmit through nervous system
· Diff people experience same sensory info differently because perception is active, creative process where sensory data organized and given meaning
· Bottom-up processing – system takes individual elements of stimulus, combines to unified perception
· Reading, how visual system operates
· Feature detectors analyze elements of every letter in every word, then grouped
· Top-down processing – sensory information interpreted in light of existing knowledge, concepts, ideas, expectations
· Interpreting words and sentences constructed by bottom-up
· Begins with whole, determines degree of fit with stimulus
· “higher-order knowledge”, word meaning, sentence construction
· .: same sentence diff meanings for diff people with diff experience
· Accounts for psychological influences on perception: roles played by our motives, expectations, previous experiences, cultural learning

Perception is Selective: The Role of Attention
· Attention:
· 1) focus on certain stimuli
· 2) filtering out other incoming information
· Shadowing
· Earphones, listen to 2 messages, one per earphone
· Asked to repeat (or “shadow”) one message word-for-word
· Most good, but can’t remember other one
· Cannot attend completely to more than one thing at a time
· Can shift back/forth quickly, general knowledge fills gaps

Environmental and Personal Factors in Attention
· Attention affected by personal factors and nature of stimulus
· Stimulus: intensity, novelty, movement, contrast, repetition
· Personal factors: internal (motives, interests) = filters, what we notice
· E.g. when hungry, pick-up food cues
· Attentive to threats  biological survival value
· Christine and Ranald Hansen (1988): slides of groups of 9. Half angry/happy, half 1 discrepant
· Angry face “jumps out” (higher threat value)
· .: attentional processes based innate biological factors and past experiences that make certain stimuli important/meaningful

Perceptions Have Organization and Structure
· We perceive world as composed of distinct objects, scenes involve separate objects
· Top-down process of perceptual organization is very automatic
· E.g. Dr. Richard

Gestalt Principles of Perceptual Organization
· Gestalt psychology – meaningful “wholes”
· Top-down processing, arguing wholes perceived more (and often different from) sum of their parts
· Figure-ground relations (foreground/background automatic placement 
· E.g. pictures: shape in center, colour/brightness cues for ground, we remember foreground
· E.g. music: melody (figure); chords/harmonies (ground)
· Usually can tell easily, sometimes hard
· Gestalt laws of perceptual organization  how separate stimuli perceived as parts of whole
· Similarity – when parts perceived as similar, perceived as belonging together (circles, triangles)
· Proximity – elements near, perceived as part of same configuration (3 lines vs 6 lines)
· Closure – people tend to close open edges of a figure or fill in gaps of incomplete figure (dotted circle)
· Continuity – people link elements together so they form continuous line or pattern that makes sense

Perception Involves Hypothesis Testing
· “recognizing stimulus” implies perceptual schema (mental representation or image) to compare with
· Schema contain features allowing us to classify and identify sensory input top-down
· E.g. name called, if appearance and voice match friend schema, friend called
· Perception is attempt to make sense of stimulus using “best” interpretation based on our experience/knowledge
· Best fit example, double upside down picture (Gustave Verbeek, early 1900s, New York Herald)
· Some instances, sensory information fits 2 diff internal representations (e.g. cube)

Perception is Influenced by Expectations: Perceptual Sets
· E.g. American crew USS Vincennes (July 3, 1988) shot down not Iranian F-14 but passenger 290 civilians
· Perceptual set: readiness to perceive stimuli in a particular way (believing is seeing)
· Influence social perceptions 
· (Harold Kelly, 1950) e.g. guest speaker “cold” vs “warm”, student response

Stimuli Are Recognizable under Changing Conditions: Perceptual Constancies
· Perceptual constancies allow us to recognize familiar stimuli under varying conditions (else rediscover same thing each time different conditions)
· e.g. door open close, recognize tune in different octave, recognize spice in different food
· vision
· shape constancy allows recognition things from different angles (e.g. theatre side-seat)
· brightness constancy allows relative brightness of objects to remain same under different conditions of illumination (e.g. full sunlight and shade)
· occurs because ratio of light intensity between object/surrounds = constant
· brightness of light doesn’t matter as long as same light intensity illuminates both object and its surroundings
· size constancy is the perception that size of objects remains almost same though images on retina change in size with variations in distance (airplane taking off, people on ground)
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Perception of Depth, Distance, and Movement
· E.g. baseball batters are damn good

Depth and Distance Perception
· Retina receives information in 2 dimensions (length, width); brain translates cues into 3D
· Monocular cues (one eye), binocular cues (need both eyes)

Monocular Depth Cues
· Light and shadow
· Linear perspective – perception that parallel lines converge or angle toward one another as they recede in distance
· E.g. railroad tracks 
· Interposition – objects closer to us may cut off part of view of distant objects (depth through grounds as well)
· Height in horizontal plane – farther in background, higher up plane
· Texture – appears finer as distance increases
· Clarity – near more clear than far
· Relative size – smaller one farther away
· Motion parallax – if we’re moving, things close move faster than things far
· E.g. School of Athens, Raphael Sanzio

Binocular Disparity
· Binocular disparity: each eye sees slightly different image
· Brain’s visual input analyzed by feature detectors for depth, some only respond to stimuli either in front of or behind point we’re fixed on
· Integration of depth-sensitive neurons = depth
· Convergence – made by feedback of muscles turning eyes inward to view near object

Perception of Movement
· E.g. moving pen vs moving head 
· Both cases pen moved across retina same way
· second case brain took input from kinaesthetic and vestibular systems .: concluded im moving not pen
· primary cue for perceiving motion is movement of stimulus across retina
· optimally, object move 1/5 diameter of cone to detect movement
· relative movement of object in front of fixed background also cue
· stroboscopic movement – light flashed in darkness, then few ms later flashed somewhere else
· e.g. Gestalt man Max Wertheimer (1912)
· 1920s 16 fps  24 fps

Illusions: False Perceptual Hypotheses
· Perceptual schemas, hypotheses, sets, constancies; illusions = incorrect perceptions about nature of stimulus
· Most visual illusions because of perceptual constancies that are supposed to help us
· E.g. size constancy is from our ability to use distance cues, but those fool us
· e.g. Ponzo illusion – bar farther away but same size .: bigger
· E.g. Ames room
· Disables monocular depth cues, size constancy breaks down, don’t know left farther than right, only judgement is size of retinal images
· Perceptual hypotheses strongly influenced by context in which stimulus occurs
· Monocular depth cues manipulated to produce impossible  e.g. devil’s tuning fork, forever staircase, impossible triangle
· Individual feature depths ok, together doesn’t match existing schemas

Psychological Applications: Stalking a Deadly Illusion
· Boeing 727, mid 1960s, crashes
· Pilots cannot detect upward sloping city after dark body water at night
· Conrad L. Kraft made simulator, detected problem
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Experience, Critical Periods, and Perceptual Development
· Bio and experience affect development of sensory and perceptual systems, i.e. genes program development, but also influenced by experience
· E.g. blind, later read Braille, area of somatosensory cortex for fingers increases
· E.g. visual cliff – glass covering, babies still won’t go based on innate depth perception and experience
· Limited environment – C.M. Turnbull and Ba Mbuti pygmies in rainforest central Africa; no distance perception because never in open space
· When light passes through lens of eye, image on retina reversed (right is left; up is down)
· George Stratton (1986) put on glasses to reverse it
· Nausea, eventually ok
· Reversing also ok
· Some people could ski

Cross-Cultural Research on Perception
· People all born with same perceptual abilities; after, culture determines perceptual learning experience
· More similarities than differences (shows perception can be influenced by experience)
· E.g. English: window, family inside; East Africans: basket/box balancing, family outside under tree
· E.g. English: shoot deer; East Africans: baby elephant
· Africans don’t’ have monocular cues that Westerners use, because we have constant exposure to 2D pictures that perceptual system makes 3D
· E.g. English: we live in boxes, susceptible to Muller-Lyer illusion; Africans live in rounds .: lines same size
· Perceptions in tastes, odours, textures culturally influenced as well
· E.g. taste/texture = nauseous for me, amazing for African

Critical Periods: The Role of Early Experience
· Critical periods during which certain experiences must occur if perceptual abilities and brain mechanisms to develop normally, exist
· If passes, it’s too late to undo deficiency
· E.g. Colin Blakemore, Grahame Cooper (1970 British) created round chambers where kitties only saw vertical or horizontal stripes on walls (5 hours, rest of time raised in dark); collar prevented them seeing own bodies
· Age 5, presented bars of light at different angles  vertical kittens had no firing responding to horizontal
· Muir and Mitchell (1975): kittens in vertical chamber showed same vertical response as regular kittens
· After 30 months of regular visual environment, no improvement
· Permanent alteration of feature detectors in cortex

Restored Sensory Capacity
· Cataracts cloud lenses e.g. Virgil  vision disoriented him
· Von Senden (1960, German) on people with cataracts removed as adults
· Figure-ground, scan objects visually, follow moving targets with eyes  .: innate
· They couldn’t visually identify objects (e.g. utensils) that were familiar through touch, nor distinguish geometric figures without counting corners / touch


Levels of Analysis for VISUAL PERCEPTION
Biological
· Evolutionary adaptations that have contributed to the visual receptor system
· Transduction of light waves into nerve impulses
· Feature-detector cells in brain that respond to specific stimulus characteristics
· Neural processes involved in bottom-up and top-down processing of stimulus input
· Perceptual schemas stored in the brain with which visual association areas compare stimulus input

Psychological
· Psychological characteristics that influence which stimuli are attended to and which are not
· Special sensitivity to stimuli that might be threatening or dangerous
· Bottom-up or top-down cognitive processes that confer meaning on visual stimuli
· Cognitive schemas and hypotheses used to sort and interpret visual stimuli
· Perceptual sets that prepare us to perceive in certain ways (e.g. an attacking enemy warplane)
· Gestalt principles of perceptual organization as cognitive top-down processes

Environmental
· Environmental stimulation needed during early critical period to allow visual perceptual apparatus to develop normally
· Physical characteristics of current environment that determine stimuli available to attend to
· Specific wavelength characteristics of the external visual stimulus impinging on receptors
· Physical environment that fosters certain perceptions (e.g., “carpentered” Western environment)
· Past learning experiences that allow us to recognize particular objects or events
· Cultural learning of the labels and meanings to be attached to particular visual stimuli
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Chapter 6: States of Consciousness (p. 206)
· (1943) Swiss chemist Albert Hofmann discovered LSD
· States of consciousness – pattern of subjective experience; a way of experiencing internal and external events
· Altered state of consciousness – variations from normal waking state
· Divisions of awareness  why you don’t fall off bed, while when you “zone out” during driving you don’t crash
· Some part of you is aware

The Puzzle of Consciousness
· Consciousness defined: our moment-to-moment awareness of ourselves and our environment
· Subjective and private.  Other people can’t directly know what your reality is, and you can’t experience theirs directly either
· Dynamic (ever-changing). We drift in and out of various states, but though stimuli change, consciousness is a continuously flowing “stream” of mental activity (not random perceptions/thoughts)
· Self-reflective and central to our sense of self.  Mind is aware of own consciousness.  .: we always know that is it >> us << that is conscious of whatever our awareness is focused on
· Intimately connected with the process of selective attention.  Focus conscious awareness on some stimuli; shaft others

Measuring States of Consciousness
· Self-report most common, people describe inner experiences
· Direct insight into subjective experiences (not verifiable though)
· Physiological measures – correspondence between bodily states and mental processes
· E.g. EEG recordings of brain activity show sleep stages
· Objective, cannot tell us person’s subjective experience
· Behavioural measures – performance on tasks (e.g. rouge test)
· Objective, must infer subjective

Levels of Consciousness: Psychodynamic and Cognitive Perspectives
· Freud: 3 levels of awareness
· Conscious mind has thoughts, perceptions, currently aware mental perceptions
· Preconscious = outside current awareness, but can be recalled under conditions (e.g. someone says old friend’s name, you think of them though hadn’t thought of them for years)
· Unconscious – cannot be brought into conscious awareness under ordinary conditions 
· e.g. unacceptable urges/desires stemming from instinctive sexual/aggressive drives, traumatic memories, threatening emotional conflict – kept out of conscious awareness because they cause anxiety, guilt, etc (negative emotions)
· behaviourist disagree, as do cognitive/psychodynamic psychologists; research supports nonconscious influence though (e.g. placebo, split-brain patients, subliminal perceptions, etc)

The Cognitive Unconscious
· cognitive psychologists reject unconscious mind driven by instinctive urges/conflicts; conscious/unconscious mental life = complementary forms of information processing (un supports)

Controlled vs automatic processing
· controlled (effortful processing) – voluntary use of attention and conscious effort
· e.g. learning driving, eating with utensils, typing  pay attention, practice makes automatic
· automatic processing – performed with little or no conscious effort
· i.e. routine tasks, familiar circumstances
· highly complex skills can be minimum conscious thought after practice
· automatic processing disadvantage: reduces chances of new ways to approach problems; effort although slower more flexible
· automatic processing advantage: too much self-focused thinking hurts performance  “choking” under pressure vs autopilot
· Yogi Berra “can’t think hit at same time”

Divided attention
· Divided attention (ability to perform more than one activity at same time) facilitated by automatic processing
· E.g. talk and walk, eat and TV
· If not, mental capacity overwhelmed as everything needs full attention
· More difficult when tasks require same mental resources (e.g. messages in 2 earphones, “shadowing”
· Negatives: people try doing too much e.g. collision rates 3x 4x with cell phone usage, slow reaction time

The Emotional Unconscious
· Some modern psychodynamic views use info-processing cognitive thoughts, but emotion and motivation influence behaviour unconsciously, we do/feel things can’t explain
· E.g. amnesia women, pinprick, withdraw hand even after
· E.g. good mood randomly?  Because influenced by events in environment unconsciously
· E.g. Chartrand and Bargh (1999,2000) subliminally show words, students with positive words were happiest, etc

The Modular Mind
· Freud and others: mind not single “entity”, but collection of separate interacting modules
· Networks in brain perform tasks related to sensation, perception, memory problem solving, emotion, motor behaviour, and so on.
· Independent processing, output from one can be input to another
· Subjective experience of consciousness = integrated activity of modules  e.g. choir, hear everything not individual voice
· .: many things affect modules .: affect consciousness state
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· Consciousness refers to our moment-to-moment awareness of ourselves and the environment.  It is subjective, dynamic, self-reflective, and central to our sense of identity.  Selective attention focuses conscious awareness on some stimuli to the exclusion of others.
· Scientists use self-report physiological, and behavioural measures to operationally define states of consciousness.
· Freud believed that the mind has conscious, preconscious, and unconscious levels.  He viewed the unconscious as a reservoir of unacceptable desires and repressed experiences.  Cognitive psychologists view the unconscious as an information-processing system.  
· Controlled processing typically is required for learning new tasks.  Automatic processing makes divided attention possible, enabling us to perform several tasks at once.  Research on subliminal perception and other topics suggests that emotional and motivational processes also can operate nonconsciously and influence behaviour.
· Many theorists propose that the mind consists of separate but interacting information processing modules.  Our subjective experience of “unitary” consciousness arises from the integrated output of these modules.
Circadian Rhythms: Our Daily Biological Clock
· Every 24 hours temperature, some hormones, bodily functions undergo a rhythmic change affecting mental alertness and readies our passage back and forth between states of wakefulness and sleep  daily cycle called circadian rhythm

Keeping Time: Brain and Environment
· CR regulated by superchiasmatic nuclei (SCN) in hypothalamus (ie = brain’s clock)
· Transplantable
· Genetically programmed cycle of activity/inactivity
· Linked to tiny pineal gland, which secretes melatonin (hormone that has relaxing effect on body)
· Active in day, reduce pineal gland secretion, raising body temp and alertness; vice versa
· Environment keeps SCN neurons on 24 hour schedule
· Eyes neural connections to SCN .: light of day increases SCN activity, resets clock
· Isolated SCNs drift into longer natural cycle (24.2 – 24.8 = free running circadian rhythm)
· Can extend even longer, going to bed later and later each day if isolated; forcing it = sleep problems
· E.f. 1989 New Mexico Follini

Early Birds and Night Owls
· Early birds peak earlier than night owls

Environmental Disruptions of Circadian Rhythms
· Gradual / sudden environmental changes can disrupt CR
· Seasonal affective disorder (SAD) = cyclic tendency to become psychologically depressed during certain months of the year
· Symptoms start fall/winter (shorter daylight), lift in spring
· Experts: because CR of SAD sufferers sensitive to light .: wake up still sleepy
· Jet lag – flying across several time zones in 1 day
· Causes insomnia, decreased alertness, poor performance
· Travelling west easier because lengthening travel day more compatible with natural free-running circadian cycle
· Body naturally adjust 1 hour/day
· Night shiftwork, problem
· Driving home morning resets clock
· Off-days fall back into day-night schedule to spend time with family, disrupting CR adjustments
· 12 am – 6 am  biological clocks promote sleepiness here


Psychological Applications: Combatting Winter Depression, Jet Lag, and Night Shiftwork Disruptions
· Controlling Exposure to Light
· Treating SAD
· Phototherapy – properly timed exposure to bright artificial light
· Can shift CR 2-3 hours per day
· Dawn simulation – light gradually increases
· .: sunlight not temp more affects SAD
· Reducing Jet Lag
· Flying east, fall behind .: light in morning; avoid light later
· Flying west, ahead of local time.: avoid light in morning; get light afternoon/evening
· Adjusting to Nightwork
· Maintain schedule on days off
· Bright lights in work
· Dark quiet room for sleep
· Melatonin Treatment: Uses and Cautions
· Can shift CR 30-60 min /day
· Not legal in Canada without prescription; US diet supplement
· Tablets way too high doses
· Regulating Activity Schedules
· Easier to extend working day than compress it
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· Circadian rhythms are 24-hour biological cycles that help regulate many bodily processes.  The suprachiasmatic nuclei (SCN) are the brain’s master circadian clock.  Environmental factors such as the day-night cycle, help to reset our daily clocks to a 24-hour schedule.
· Circadian rhythms influence whether we are a “morning person” or a “night person”
· Seasonal affective disorder (SAD), jet lag, and night shiftwork involve environmental disruptions of circadian rhythms.  Treatments for circadian disruptions include controlling exposure to light, oral melatonin, and regulating daily activity schedules.

Sleep and Dreaming
· CR does not regulate sleep directly, but decreases nighttime alertness to promote readiness for sleep

Stages of Sleep
· Every 90 minutes asleep, cycle through stages (brain and other physiological responses)
· EEG of brain activity shows pattern of beta waves when awake/alert, 15-30 cps, low amplitude
· Relaxed/drowsy – alpha waves 8 to 12 cps

Stage 1 through Stage 4
· Stage 1
· Brain-wave pattern irregular as sleep begins  theta waves (3.5 to 7.5 cps) increase
· Light sleep easily awakened from
· Few minutes or less
· Images, sudden body jerks
· Stage 2 
· Sleep spindles (1 to 2 second bursts of rapid brain-wave activity (12 to 15 cps)
· Muscles more relaxed, breathing/heartrate slower, harder to awaken
· Stage 3 
· Regular appearance of very slow (0.5 to 2 cps) and large delta waves 
· Stage 4 
· Delta waves dominate EEG pattern
· Slow wave sleep = stage 3 and 4
· Body relaxed, activity in various brain parts decreased, hard to awaken
· 20-30 min later, EEG goes to 3, .: 1-2-3-4-3-2 (total: 60-90 minutes)

REM Sleep
· (1953) Eugene Aserinsky and Nathaniel Leitman, University Chicago
· Every 30 seconds, rapid eye movements
· If awakened, almost always dreaming (even if say never have dreams)
· Physiological arousal may increase to daytime levels (heartrate quickens, breathing faster/irregular, brain wave active, erections/lubrication)
· Brain signals make difficult for voluntary muscle contractions .: arms, legs, torso relax
· Sleep paralysis / paradoxical sleep
· Mental activity in all sleep
· REM dreams: story-like, real
· Non-REM dreams: shorter, less story, fixed (tableau without plot)
· Sleep-thoughts (in non-REM sleep) because closer resemblance to daytime thinking, just simple and jumbled

Getting a Night’s Sleep: Brain and Environment
· No sleep centre in brain  stages controlled by different mechanisms
· Sleep not “turning off” wakefulness regulators, but “turning on” sleep regulators
· Base of forebrain (basal forebrain) in brain stem  important
· Diff brainstem area (where reticular formation passes through pons – REM sleep ON neurons that periodically activate other brain systems which control different aspects of REM (eye movements, muscular paralysis, genital arousal)
· Environment key
· Seasons: fall/winger 15-60 minutes longer sleep
· Shiftwork, jetlag, stress, noise hinders sleep quality (even “sleeping through noise” reduces time in good sleep)

How Much Do We Sleep?
· 4-5 REMs per night average
· Age changes:
· We sleep less – 19 to 30 = 8; elders 6 hours
· REM sleep decreases then stable
· Stage 3 and 4 time decrease
· Varies between individuals significantly e.g. young adults 2/3 = 6.5-8.5, 1% > 10, 1% < 5

Short- and Long-Sleepers
· Some people need more sleep; others need less
· E.g. famous people 3 to 5.5 hours per night, sometimes nap; e.g. 70 year old 1 hour night

From Genes to Lifestyles
· Genetics influence long versus short sleepers, more or less in REM, more or less short wave sleep
· Lifestyles: day vs night, pressure vs chill lives, noisy vs quiet sleeping environments
· Central and South America / Mediterranean = 1-2 hour naps reducing night sleep

Sleep Deprivation
· Half Americans work not sleep, millions disordered
· Short term total sleep deprivation (45 hours)
· Long-term total sleep deprivation (>45 hours)
· Partial deprivation (< 5 per night)
· Mood, mental tasks, physical tasks
· Average scores like bottom 9% of regulars
· All suffered significantly in order: mood, mental, physical (least)
· Think you are fine but critical thinking bad
· Randy Gardner (17 year old, 1964, San Diego) 11 days awake

Why Do We Sleep?
· Restoration model, sleep recharges run-down bodies (physical / mental fatigue recovery)
· Emotional, mental, physical best...LIFE (e.g. rats) needs sleep
· Sleep 10 minutes longer on days we exercise
· Adenosine 
· produced as cells consume fuel
· accumulates and influences brain systems that decrease alertness / promote sleep, signalling body slow down (too much fuel burned)
· caffeine similar structure blocks receptor sites
· evolutionary/circadian sleep models
· main purpose to increase species’ survival regarding environment
· e.g. humans alive at night = eaten; day is when hunt, food gathering, traveling .: sleep at night
· e.g. small prey hide sleep safe way .: sleep more
· e.g. big prey sleep exposed .: sleep less
· sleep conserves energy (10 to 25% slower metabolic rate while sleeping)
· REM-rebound effect – tendency to increase REP sleep after deprived of it
· REM vital for mental functioning, especially memory consolidation
· High levels of brain activity strengthen neural circuits in remembering important information learned that day
· Brain waking activity influences REM activity (e.g. reaction time activity = that brain activity in REM)
· E.g. After Christmas exams, more REM


Sleep Disorders
· ½ to 2/3 Americans say problems

Insomnia
· Insomnia refers to chronic difficulty in falling asleep, staying asleep, experiencing restful sleep
· Falling asleep problems common in youths; staying asleep common in adults
· Most common sleep disorder (10 to 40% population)
· Pseudoinsomniacs complain of insomnia but sleep fine; insomniacs also overestimate
· After fine night, some claim no sleep!
· Causes (bio, psychological, environmental)
· Genetically disposed, and medical conditions, mental disorders (anxiety/depression), drugs, worrying, stress, poor lifestyle habits, circadian disruptions (jet lag, night shiftwork) disrupt
· Non-drug treatments: 
· Stimulus control: (learning) condition body to associate stimuli in sleep environment (e.g. bed) with sleep
· E.g. when awake no bedroom, if no sleep in 10 minutes leave bedroom and come back

Improve Sleep
· Regular pattern (CR)
· Avoid sleeping in, regardless
· Avoid naps
· Don’t eat before sleep (or light, or L-tryptophan  serotonin)
· Avoid stimulants
· Avoid alcohol and sleeping pills (impairs REM)
· Be relaxed in bed
· Avoid exercise before bed
· Avoid non-sleeping stuff in bedroom
Narcolepsy
· Narcolepsy = extreme daytime sleepiness and sudden, uncontrollable sleep attacks, last 1 to 60 min
· Regardless of sleep previous night
· 1/1000 people
· Attacks = straight into REM stage
· Cataplexy: loss muscle tone triggered by strong emotions (laughter, excitement, etc)
· Abnormal version of REM normal muscle paralysis
· .: narcolepsy = disorder where REM fronts on awake time
· 75% narcs sleep driving, 12% nonnarcs 
· 1 twin narc, other 30% likely
· .: genetic and environmental (unknown)
· No cure, stimulant drugs reduce sleepiness and antidepressants (suppress REM) decrease cataplexy
· Daytime naps help, positives alertness last few hours though

REM-Sleep Behaviour Disorder
· REM-sleep behaviour disorder (RBD): normal loss of muscle tone in REM paralysis absent, .: act out dreams
· Kick, punch, jump, hurt themselves and half hurt partner
· Brain abnormalities prevent signals that normally inhibit movement during REM from being sent (hypothesis)

Sleep Apnea
· Sleep apnea = stop restart breathing repeatedly in sleep
· Stoppages 20-40 seconds, can be 1-2 minutes
· Severe: 400-500 times per night
· Caused by obstruction in upper airways (e.g. sagging tissue since muscles lose tone in sleep)
· Chest/abdomen move, but no air through lungs
· .: reflex and person gasps/startling snore, then awake for few seconds
· 1-5% world
· Surgery can remove obstruction, also treated by masks pumping air continuously
· Stresses heart, hypertension, daytime sleepiness, higher car accidents

Sleepwalking
· Stage 3 or 4 of slow-wave sleep
· Blank stares, unresponsive to others, vaguely conscious of environment (so can do things i.e. not hit furniture, washroom, eat)
· Return to bed, wake up not remembering
· 10-30% children do it once, less than 5% adults (if not as child, < 1% as adult)
· Caused by: genes, stress, alcohol, certain illnesses, meds
· Treatments: psychotherapy, hypnosis, drugs, wake up often, mostly just wait until outgrow it

Nightmares and Night Terrors
· Nightmares occur more often during REM and in hours closer to wakeup; physiological arousal same as with pleasant dreams
· Night terrors (aka sleep terrors) more intense – child sits up awake screaming, terrified, panic, thrash or flee like escaping
· Don’t remember next day
· If made fully conscious, images / sense of danger (choking, attacking etc)
· Most common during stages 3-4, high physiological arousal (double/triple heartrate) 
· 6% children; 1-2% adults; wait for kids to grow up

The Nature of Dreams
· Aboriginal Australians – dreams = “parallel” reality connecting to spiritual world and collective unconscious to ancestral past
· Creation, belief, oral passing to generation
· Other cultural identifies Senoi Malaysia = events in dreaming and waking life influence one another)

When Do We Dream?
· Mental activity throughout sleepcycle
· Hypnagogic state (transitional state from wake to through early stage 2 sleep) continues, mental activity more dreamlike
· 15-40% sleepers report dreamlike activity when awakened 6 minutes after falling asleep; 25% visual image 45 seconds later
· More dreaming when brain more active (ie during REM vs non-REM) – 80% vs 15-50% 
· Higher final hours sleep than earlier (circadian sleep-wake cycle prepares us to rise)

What Do We Dream About?
· 35 years of research, coding system by Calvin Hall, Robert Van de Castle  dreams familiar settings, involve people we know
· Flying dreams uncommon but bizarre so we remember
· 80% dreams negative, 50% aggressive, 33% misfortune
· Males 2/3 male; woman even
· 50% dream contain some content reflecting experiences of our most recent day

Why Do We Dream?
Freud’s psychoanalytic theory
· Wish fulfillment = gratification of our unconscious desires and needs
· E.g. sexual and aggressive urges too unacceptable to talk acknowledge/fulfill in real life
· Manifest content = “surface” story
· Latent content = disguised psychological meaning (e.g. train, sex)
· Dream work = process which dream’s latent content transformed to manifest content (e.g. symbols, characters combining features of real people)
· .: you’re satisfied secretly so you’re peaceful and not anxious
· Criticisms: subjective, no evidence

Activation-synthesis theory
· No purpose
· (1977) J. Allan Hobson, Robert McCarley: physiological theory
· During REM, brain stem bombards higher brain with random neural activity (activation), but doesn’t match sensory events (we’re asleep) and cerebral cortex continues job of interpretation  creates “best fit” dream (synthesis)
· Trying to make sense of random neural activity, and since memories/experiences influence stories, seems like meaning
· Critics: overestimates bizarreness, assumes REM unique activity causes, ignores non-REM dreams; still has support

Cognitive approaches
· Problem-solving dream models : dreams help us find creative solution to problems and conflicts because not restricted by reality
· Critics: having problem in dream / thinking about dream after wake up          does not equal solving problem IN dream
· Cognitive-process dream theories: process of how we dream, based o modula model of consciousness = dreaming/waking same mental systems
· .: why 3-4 year olds don’t dream in REM, 8-9 year olds do a little  dreaming requires imagery skills and other cognitive abilities that aren’t developed
· .: developing mental abilities with age develops dream abilities
· Rapid shifting of attention is a process common to dreaming and waking mental activity; dream/wake more similar than we thought

Toward integration
· Antrobus (1991) theory is mix: modules interact like awake.  Reticular formation stimulates during REM (motivational, cognitive, emotional, perceptual)
· Input from sensory IN inhibited; most motor module responses OUT also inhibited (besides respiration and eye movements)
· .: brain gives best fit for internally generated images
· Seymour Epstein (1999): also unconscious mind info processor integrating modules, but not wish fulfillment but emotional/motivational and cognitive
· Extensions of waking though

Daydreams and Waking Fantasies
· Fantasy-prone personality: people live in vivid, rich fantasy world they control (2-4% population)
· Mostly female
· ¾ of people orgasm by fantasy, all experience real in 5 senses
· Daydreams less vivid, emotional, weird but more imagery
· Personal concerns
· Similar to nighttime dreams .: nightdreams extension of waking thought
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· EEG measurements of brain activity indicate five main stages of sleep.  Stages 1 and 2 are lighter sleep, and stages 3 and 4 are deeper, slow-wave sleep.  High physiological arousal and periods of rapid eye movements characterize the fifth stage, REM sleep.  Several brain regions, including brain stem, regulate sleep.
· Amount we sleep nightly changes as we age.  Genetic, psychological, environmental factors affect our sleep patterns and sleep length.
· Sleep deprivation negatively affects mood, mental performance, and physical performance.   The restoration model proposes that we sleep to recover from accumulated mental and physical fatigue.  Evolutionarylcircadian models state that species evolved unique waking-sleeping cycles that maximized their changes of survival.
· Insomnia is the most common sleep disorder, but less common disorders such as narcolepsy, REM-sleep behaviour disorder, and sleep apnea can have extremely serious consequences.  Sleepwalking typically occurs during slow-wave sleep, whereas nightmares occur most often during REM sleep.  Night terrors create a near-panic state of arousal, typically occur in slow-wave sleep, and are most common among children
· Dreams occur throughout sleep but are most common during REM periods.  Unpleasant dreams are common, and there are gender differences in dream content.  Our cultural background, current concerns, recent events influence what we dream about.
· Freud proposed that dreams fulfill unconscious wishes that show up in disguised form within our dreams.  Activation-synthesis theory regards dreaming as the brain’s attempt to “fit” a story to random neural activity.  Cognitive-process theories emphasize that dreaming and waking thought are produced by the same mental systems.
· Daydreams and nocturnal dreams often share similar themes.  People with fantasy-prone personalities have especially vivid daydreams.

Drugs and Altered Consciousness
Drugs and the Brain
· Neuron has delicate chemical balance
· Capillaries = network of small blood vessels carrying blood to brain 
· have blood-brain barrier – special lining of tightly packed cells letting vital nutrients through so neurons can function
· screens out foreign, but some like some drugs pass
· inhibiting/facilitating synaptic transmission alter consciousness (psychoactive drugs)
· neurotransmitters synthesized inside presynaptic (sending) neuron, stored in vesicles
· then released into synapse
· then bind with and stimulate receptor sites in postsynaptic (receiving) neuron
· deactivated by enzymes or reuptake

How Drugs Facilitate Synaptic Transmission
· agonist = drug increasing activity neurotransmitter
· enhance production, storage, or release
· activate postsynaptic receptor (or make neurotransmitter more easily stimulate their receptors)
· prevent neurotransmitter from being deactivated
· e.g. opiates (morphine, codeine, oxycodone) = effective pain killers
· bind to and activate receptors normally receiving endorphins, neurotransmitter for pain relief
· e.g. amphetamines = amplifying actions of neurotransmitters dopamine, norepinephrine
· cause neurons to release dop / nore even if neurons not firing
· also block reuptake of these neurotransmitters, allowing stuff to remain in synapse and stimulate postsynaptic neuron

How Drugs Inhibit Synaptic Transmission
· inhibits neurotransmitter = antagonist
· reduce synthesis, storage, release of neurotransmitter
· block receptor site
· e.g. antipsychotics (1950s psychiatric revolution, used to treat schizophrenia, too much dopamine, devastating psychosis)
· bind to dopamine receptors, just prevent neurotransmitter dopamine from acting on postsynaptic neuron

Tolerance and Withdrawal
· tolerance: decrease responsivity to a drug over time
· because of body’s attempt to maintain homeostasis
· e.g. heartrate increases, brain produces compensatory responses (reactions opposite to drug effect, .: decrease rate)
· if stop drug, compensatory may continue and experience opposite reactions, .: withdrawal


Learning, Drug Tolerance, and Overdose
· Shep. Siegal, McMaster:  environmental stimuli associated with drug elicit compensatory responses through classical conditioning learning
· More use drug more physical setting elicits compensatory, increasing tolerance (e.g. addicts increase cravings in drug setting)
· Conditioned Drug Responses
· Take drug 				 body produces compensatory responses
· Repeatedly take drug in particular setting 	 compensatory response
· Setting alone (now produces) 		 conditioned compensatory response
· Take same dose in unfamiliar setting		 compensatory responses not at full strength, drug produces strong reaction 						.: overdose

Myths about Drug Addiction and Dependence
· Addiction, substance dependence – causes significant distress
· Physiological dependence – if tolerance or withdrawal
· Psychological dependence – strongly crave because of pleasurable effects

Myths
· 1) Tolerance leads to significant withdrawal
· Often, but not always e.g. marijuana, hallucinogens have mild
· 2) if drug doesn’t produce tolerance or withdrawal, can’t be dependent
· Neither needed for dependence
· 3) physiological dependence is major cause of drug addiction
· Contributes, but...
· Pleasurable effects more so than mild withdrawal (e.g. cocaine)
· People quit and use again (anymore)
· Dependence much more than chemical effects: genes, personality, religion, peers, culture

Depressants
· Depressants decrease nervous system activity (moderate = relaxed euphoria no more tension; too much = slow vitals until death)

Alcohol
· Most widely used recreational drug
· Tolerance develops gradually, can lead to physiological dependence  1/10 Canadians problems with drinking
· Increases activity of gamma-aminobutyric acid (GABA), main inhibitory neurotransmitter in brain .: dampens neural firing
· Decreases glutamate, excitatory neurotransmitter .: more depresses neural firing
· At first, depresses inhibitory controls in cerebral cortex, so feels euphoric; higher doses, everything disrupted  thinking, physical, fatigue, depression, decision making
· Blood-alcohol level (BAL) – measurement
· .03	1 hr to leave body		decreased alertness, impaired reaction time in some
· .05	2			decreased alertness, impaired judgement and reaction time, feeling of relaxation, 					release of inhibitions
· .10	4			severely impaired reaction time, motor function, and judgement; less caution
· .15	10			gross intoxication; impairments worsen
· .25	?			extreme sensory and motor impairment, staggering
· .30 	?			stuporous but conscious, cannot comprehend immediate environment
· .40	?			lethal in over 50 percent of cases
· Drunks alcohol myopia (shortsightedness) in thinking caused by inability to pay attention to as much information as sober
· Only concentrate on cues that stand out
· .: don’t think of long-term consequences without caution cues

Research Foundations – Drinking and Driving: Decision Making in Altered States
Background
· Most negative attitudes to drunk driving
· Tara MacDonald at Waterloo
· Without facilitating cues (to latch on to, focus on pros or cons can’t both), drunk feelings about driving should stay negative

Method / Results
· Lab Experiment; party/bar diary study
· drunks picked up cues to drink and drive under certain circumstances

· maybe (1) don’t know how drunk you are (2) drunks overestimate driving ability – drunken invincibility
· people thought MORE drunk than were; people thought drive poorer
· results didn’t work for placebo; strengthened hypothesis

Barbiturates and Tranquilizers
· barbiturates (“sleeping pills”) and tranquilizers (anti-anxiety, e.g. Valium) = sedatives, relaxants
· increase inhibitory GABA
· mild doses of barb good, but addictive
· after tolerance, addicts take 50 pills per day
· at high doses, initial excitation then slurred speech, coordination loss, depression, severe memory problem  (with alcohol) coma, death, unconsciousness
· must gradual withdrawal before loss of physiological dependence because sudden can kill you
· barbs and tranqs overused, 90 million prescriptions for tranqs per year
· Valium not harmless, tolerance and physiological dependence
· Don’t know dependent until try to stop and serious withdrawal e.g. anxiety, insomnia, seizures

Stimulants
· Stimulants increase neural firing and arouse nervous system (increase bp, respiration, heartrate, alertness)
· Boost mood, euphoria, irritability

Amphetamines
· Speed. uppers, bennies
· Prescribed to reduce appetite fatigue, decrease need to sleep, reduce depression
· Increase dopamine and norepinephrine activity
· Tolerance and cravings for boost
· Large quantities = surge of energy and rush of intense pleasure  awake for week, increase bp can lead to heart failure, hemorrhage (stroke), repeated high doses = brain damage
· Amphetamine psychosis  too much dopamine causes schizo like hallucinations and paranoid delusions
· After stop, “crash”; sleep for 1 to 2 days, wake up depressed, exhausted, irritable
· Because neuron’s norepinephrine and dopamine supplies depleted .: addicts have short life
· MDMA (3, 4-methylenedioxymethamphetamine) ecstasy = amphetamine derivative
· Acts on several neurotransmitters, but mostly releases serotonin and blocks reuptake
· 1914 by Merck, 1960s entered scene, once thought safe for enhancing awareness of emotions / sensations
· Acute, reversible cognitive deficits and longterm cognitive impairment, esp on language, sleep difficulties, less sexual pleasure
· Neurotoxic, acts as poison damages neurons; depleting brain of neurotransmitter serotonin = suicidal depression, sudden death

Cocaine
· Power from coca plant, western SA
· Inhaled/injected, excitation, sense of increased muscle and euphoria
· Increases norepinephrine and dopamine by blocking reuptake
· Once widely used as anaesthetic in eye nose throat surgery; novocaine still used in dentistry
· Large doses: fever, vomiting, convulsions, hallucinations, paranoid delusions; depressive crashes after highs
· Crack is smokable cocaine  faster, more intense, more dangerous: overdose = sudden death from cardiorespiratory arrest
· Tolerance develops but withdrawal is mild, potential for physiological dependence is low; but strong cravings


Opiates
· Drugs from opium (e.g. morphine, codeine, heroin) = opiates
· Pain relief, mood changes (include intense euphoria)
· Bind to and stimulate receptors for endorphin (pain relief) and increase dopamine activity (mood)
· Heroin rush is quick; at first chill and top of world; OD = death, high doses breathing rate lower and coma; terrible withdrawal

Hallucinogens
· Hallucinogens = powerful mind-altering drugs producing hallucinations;	10% NA
· Natural (e.g .mescaline from peyote cactus, psilocybin from mushrooms)
· Synthetic – LSD, phencyclidine (“Angel Dust”)
· Distort or intensify sensory, blur fantasy/reality
· See sounds, hear colours, violent outbursts, paranoia, panic, flashbacks
· Lysergic acid diethylamide (LSD) aka “acid”
· Tip of pin of pure = 8 to 16 hours trip
· Tolerance develops and decreases quick
· Little withdrawal, but can have dependence (5% A)
· Part of it similar to serotonin, decreases serotonin activity; during normal sleep, that allows REM-On neurons to intiate REM with high level of dreaming

Marijuana
· Marijuna most widely used illicit drug in Canada
· THC (tetrahydrocannabinol) binds to receptors on neurons – brain makes own THC cannabinoids
· Chronic use, THC increases GABA (chiller neural slower) and increases dopamine
· Myths
· Amotivational syndrome – apathetic to everything
· Is a gateway drug
· No significant dangers  more cancer causing substances than tobacco, high doses = negative mood, sensory distortions, panic, anxiety, reaction time, thinking, memory, learning
· Repeated = tolerance, mild withdrawal (e.g. restlessness) but chronic high doses who stop = nausea, vomiting, sleep disruptions, irritability
· 10% dependence

From Genes to Culture: Determinants of Drug Effects
· Biological level: 
· Genetic factors influence sensitivity and tolerance
· Can genetically breed to prefer alcohol to water
· Identical twins have higher alcoholism correlation than fraternal
· Particular gene more common among alcoholics and their children than sober and soberkids
· Offspring of alcs display faster hormonal and psychological reactions but drop off more quickly (.: drink more to maintain buzz)
· Environmental
· Physical and social setting
· Compensatory physiological responses connected with learned conditioning
· People sharing provide cues of response; bad environment = bad trip
· Culture
· Western: aggressiveness, sexual promiscuity associated with drunk
· Camba of Bolivia: remain cordial and non-aggressive drunks
· Tahitians in 1700s started off chill drunk then saw Euro violence and became violent
· Some cultures alcohol bad (American Navajo Indians); others wine and beer is central social
· Some cultures drugs bad, others religious or medicinal
· Psychological
· Beliefs and expectancies influence
· Behave drunk if think drunk
· Fellow drinkers happy, you happy
· Belief hallucinogens will contact spirits, shapes trips and emotions
· Personality
· Hard life, out of reality  bad reactions and addiction
· Chronic use  lack of direction in life

Depressants
· Alcohol
· Relaxation, lowered inhibition, depressed/impaired physical and psychological functioning
· OD: disorientation, unconsciousness, possible death at extreme doses
· Barbiturates / Tranquilizers
· Tension reduction, depressed reflexes and impaired motor functioning, induced sleep
· OD: shallow breathing, clammy skin, weak and rapid pulse, coma, possible death

Stimulants
· Amphetamines, Cocaine, Ecstacy
· Increased alertness, pulse, and blood pressure; elevated mood; suppressed appetite; sleeplessness
· OD: Agitation, hallucinations, paranoid delusions, convulsions, heart failure, possible death

Opiates
· Opium, Morphine, Heroin, Oxycodone
· Euphoria, pain relief, drowsiness, impaired motor and psychological functioning
· OD: shallow breathing, convulsions, coma, possible death

Hallucinogens
· LSD, Mescaline, Psilocybin
· Hallucinations and “visions,” distorted time perception, loss of reality contact, nausea, restlessness, risk of panic
· OD: psychotic reactions (delusions, paranoia), panic that may lead to behaviour causing injury

Marijuana
· Mild euphoria, relaxation, enhanced sensory experience, increased appetite, impaired memory and reaction time
· OD: Fatigue, anxiety, disorientation, sensory distortions, and possible psychotic reactions


Level of Analysis for DRUG-INDUCED STATES OF CONSCIOUSNESS
Biological
· Agonistic or antagonistic effects on neurotransmission
· Neural pathways and brain centres affected by drug action
· Compensatory responses and tolerance to drug intake
· Genetic factors that influence biological reactivity to specific drugs
Psychological
· Attitudes toward the drug and drug use
· Expectations concerning drug effects
· Individual’s level of personal adjustment, which can influence the likelihood of a negative response
Environmental
· Cultural norms and experiences that affect user expectations
· Physical setting and presence of conditioned compensatory stimuli
· Social context and behaviour of other drug users who are present
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· Drugs alter consciousness by modifying neurotransmitter activity.  Agonists increase such activity, whereas antagonists decrease it
· Tolerance develops when the body produces compensatory responses to counteract a drug’s effects.  When drug use is stopped, compensatory responses continue and produce withdrawal symptoms.  Substance dependence represents a maladaptive pattern of substance use that causes a person significant distress or substantially impairs that person’s life.  It can occur with or without physiological dependence.
· Depressants decrease neural activity.  The subjective “high” and liveliness associated with low alcohol doses occur because alcohol depresses the activity of inhibitory brain centres.  Drinking contributes to poor decision making.
· Stimulants increase arousal and boost mood by enhancing dopamine and norepinephrine activity.  Repeated use depletes these neurotransmitters and can cause a severe depressive “crash” after the drug wears off
· Opiates increase endorphin activity, producing pain relief and mood changes that may include euphoria.  Opiates are important in medicine but are highly addictive.
· Hallucinogens, such as LSD, powerfully distort sensory experience and can blur the line between reality and fantasy.  The effects of hallucinogens are always unpredictable.
· THC, the main active ingredient in marijuana, produces relaxation and a sense of well-being at low doses, but can cause anxiety and sensory distortion at higher doses.  Marijuana can impair thinking and reflexes, and its smoke contains carcinogens.
· A drug’s effect depends on its chemical actions, the physical and social setting, cultural norms, learning, and the user’s genetic predispositions, expectations, and personality

Hypnosis
· Animal magnetism, mesmerism = magnets to unblock invisible body fluid and cure physical and psychological afflictions
· James Brain  “nervous sleep” trance oblivious to surroundings

The Scientific Study of Hypnosis
· Hypnosis is state of heightened suggestibility in which some experience imagined test suggestions as if real
· Therapist use to treat mental disorders
· Hypnotic induction = process where one leads another into hypnosis
· Relax subject to increase concentration
· Not everyone susceptible; hypnotic susceptibility scales contain standard series of pass/fail suggestions
· 10% = 0, 10% = all, rest in between
· Stable --> 25 years later little change
· Enhanced by increasing expectation

Hypnotic Behaviours and Experiences
· Alterations in psychological and behaviour?

Involuntary Control and Behaving against One’s Will
· Hypnotized people subjectively experience actions to be involuntary (e.g. arm not actually heavy conscious putting down), but feels like are
· If involuntary, can make people harm selves?
· Acid example, but control group did same
· Hypnosis does not involve unique power to make people “against will”.  An authority in legitimate context can induce people to commit highly “out of character” and dangerous acts, hypnotized or not
· E.g. electric shocks to innocent man

Physiological Effects and Physical Feats
· Striking results
· E.g. leaf allergies
· Hypnotized, said regular leaf, 4/5 fine
· Said toxic leaf, 5/5 not fine
· BUT control: same results
· Hypnosis: nearsighted people can see, warts cured, stomach acidity increased
· BUT: controls can do same  placebo effects, beliefs, expectations produce real physiological effects


Pain Tolerance
· Scottish, James Esdaile (1800s): 300 surgeries using hypnosis
· Joseph Barber (1977) avg 11 min to produce analgesia (absence of pain) in 99/100 dental patients
· Experiences confirm hypnosis often increases pain tolerance, NOT due to placebo effect
· Chronic pain reduced for months or even years
· Non-hypnotic psychological techniques (mental imagery) can also reduce pain
· Modifies activity in brain areas involved in processing painful stimuli

Hypnosis and Memory
· Hypnotic amnesia = not remembering something during session
· Post-hypnotic amnesia = not remembering after session
· Reversal cue to help remember (“now remember”) ends amnesia once person hears it
· Bull?
· E.g.  math teacher, number 6
· 25% univs
·  does occur, but why?
· Voluntary attempts to avoid thinking about it
· Altered state of consciousness or weakening of normal memory systems


Research Frontiers – Does Forensic Hypnosis Improve Eyewitness Memory?
· Can it?  Law and cops try to use it
· E.g. California bus driver  describes white van, all but 1 license plate number
· Mixed findings
· Equal
· Hypnosis better, but not if memory techniques like imagery used in nonhypno
· Hypno worse cause remember wrong info
· Pseudomemories = false memories CREATED during hypnosis session by suggestions
· E.g. robbery test, hypnotized with high susceptibility forgot but truly believed they were right
· No consistency in forensic
· Sexual cases real memories or fake?
· Hypnosis banned in some courts


Theories of Hypnosis
· NOT sleep

Dissociation Theories: Hypnosis as Divided Consciousness
· Ken Bowers (Waterloo), Ernest Hilgard (Stanford): dissociation theories: hypnosis is altered state involving a division (“dissociation”) of consciousness
· Division of awareness where person experiences 2 streams of consciousness at same time cut off from each other
· 1 responds to hypnotist
· Other monitors behaviour and chills in background but knows what’s going on (hidden observer)
· Cold water example
· Hypno says no pain
· Nonhypno says pain
· “perhaps another part more aware than hypnotized part.  If so, that part reports pain” then pain
· Arm example  why behaviours seem automatic or involuntary
· “arm rises” 
· Subject raises arm, but hidden observer only knows this
· .: main stream blocked from this, perceives arm is raising by itself

Social Cognitive Theories: Roles and Expectations
· Spanos (Carleton): social cognitive theories propose that hypnotic experiences result from expectations of people who are motivated to take the role of being “hypnotized”
· People who want to act the part are ready to do so and think it’s involuntary
· E.g. Martin Orne (1959)
· Stiff hand, 55% after hearing and seeing did it.  Control none did it
· Is it fake?  No... role theorists: people immersed in role, see “real”.  See what you want to see, expect it, so seems real.  Genuinely perceives that it’s real because that’s expected and attention focused outwards.

p. 247
· Hypnosis involves an increased receptiveness to suggestion.  Hypnotic susceptibility scales measure people’s responsiveness to hypnosis.  
· Hypnotized people subjectively experience their actions to be involuntary, but hypnosis has no unique power to make people behave “against their will”.  In experiments, hypnotized and unhypnotized people are equally likely to show striking physiological reactions and perform “amazing” physical feats.  Hypnosis increases pain tolerance, but other psychological techniques also can reduce pain.
· Some people can be led to experience hypnotic and post-hypnotic amnesia.  The use of hypnosis to improve memory, as in cases of eyewitness testimony, is controversial.  Hypnosis does not consistently improve people’s ability to recall information, but it increases the danger that they will develop false memories about events in response to leading questions asked by the hypnotist or examiner.
· Dissociation theories view hypnosis as an altered state of divided consciousness.  Hilgard proposes that one stream of consciousness responds to the hypnotist’s suggestions, while another stream (the hidden observer) stays in the background and is fully aware of everything going on.  Social cognitive role theories state that hypnotic experiences occur because people have strong beliefs and expectations about hypnosis and are highly motivated to enter a hypnotized “role”.  People’s actions are sincere, but not the result of divided consciousness.

Some Final Thoughts
· Altered states not that diff from “normal” waking consciousness
· Dreaming shares much with waking thought
· We all have dissociated consciousness in divided attention
· Expectations powerfully affect waking perception, beliefs affect hypnotic and drug experiences
· DID – dissociative identity disorder (related to ability to alter own state)
· Social-cognitive theorists: immersed in role, sincerely perceive multiple identities
· Dissociation theorists: DID shows state of divided consciousness, develops as protective reaction to extreme childhood trauma (e.g. sexual abuse)









































Chapter 7: Learning and Adaptation: 
			The Role of Experience (p. 252)
· Much behaviour learned, beyond skills it affects our emotional reactions, perceptions, physiological responses
· Learning is process by which experience produces a relatively enduring change in an organism’s behaviour or capabilities
· Knowing how / learning              VS                doing / performance

Adapting to the Environment
· Learning is personal adaptation  to ever-changing circumstances of life, some affect survival some don’t

How Do We Learn?  The Search for Mechanism
· Behaviourism vs etiology
· Behaviourism (America)
· HOW learn, examine process by which experience influences behaviour
· Laws of learning, e.g. all organisms respond in predictable patterns of reward or punishment
· Organisms = tabula rasa (blank tablet), upon which learning inscribed
· Research in controlled laboratory
· Explain in direct observations not unobservable “mental state”
· Etiology (Europe)
· Functions of behaviour, adaptive significance: how does behaviour influence chances for survival and reproduction in natural habitat
· Fixed action pattern: an unlearned response automatically triggered by particular stimulus (e.g. herring gulls pecking red dot)
· Can be modified by experience  older gulls won’t peck unless red dot on adult gull (they recognize)
· “instinctive” behaviour actually learning
· What not how they learned = striking difference among species
· E.g. Stephen Emlen (1975) with indigo buntings, migrate to north star – prewired to navigate by fixed star, but learns which one (observation and experience)

Crossroads of Learning: Biology, Cognition, and Culture
· Environment shapes behaviour through personal adaptation and species adaptation
· Personal adaptation
· Through laws of learning from behaviourists, interactions with immediate and past environments
· E.g. driving on date: immediate (traffic, date’s smiles); experience: (driving social skills)
· Species adaptation, also environment
· Evolution’s environments shape biology
· Indirectly (ie learning not genetic) but natural selection for genes passed
· In response to environmental demands, over millions of years human brain evolved to perform psychological functions for adaptive value letting us learn  common to organisms because  all need to face similar adaptive challenges
· Which events are, or are not, important to its survival and well-being
· Which stimuli signal that an important event is about to occur
· Whether its responses will produce positive or negative consequences
· Every niche / evolutionary history restricts learning
· Cognitive perspective and cross-cultural psychology challenge that learning not mental process

Habituation
· Habituation = decrease in strength of response to a repeated stimulus
· Simplest form of learning, for many species (e.g. sea snail skin contracts, repeated touches won’t)
· Key adaptive function  if didn’t, overwhelmed and exhausted responding to every stimulus
· Different from sensory adaptation (refers to decreased response to continuous stimulus)
· Learning occurs in central nervous system (habituation) vs within sensory neurons
· Sensory information still available if relevant in habituation (e.g. wind)
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· Learning is a process by which experience produces a relatively enduring change in an organism’s behaviour or capabilities.  Learning is measured by changes in performance
· Learning involves adapting to the environment.  Historically, behaviourists focused on the processes by which organisms learn, and ethologists focused on the adaptive significance of learning.  Today these two perspectives have crossed paths, and more attention is paid also to how mental processes and cultural environments influence learning
· Habituation is a decrease in the strength of a response to a repeated stimulus.  It may be the simplest form of learning.
· Habituation allows organisms to attend to other stimuli that are more important.

Classical Conditioning: Associating One Stimulus with Another
· Classical conditioning: organism learns to associate 2 stimuli so that  stimulus produces response
· Basic form of learning: mammals, birds, reptiles, fish, sea snails
· Involves learning an association 

Pavlov’s Pioneering Research
· (1860s, Pavlov, theology, Russia): dogs naturally salivate to food, not to tones.  When tone presented just before food, salivate by tone.
· Classical  or Pavlovian conditioning.
· Paramount is underlying principle being demonstrated, not specific findings
· Basic learning process that performs key adaptive function; classical condition alerts organisms to stimuli that signal the impending arrival of an important event
· .: salivation conditioned, other bodily functions (ie liked to susceptibility to diseases) can too

Basic Principles
Acquisition
· Refers to period during which response is being learned
· Neutral stimulus = does not elicit / trigger response
· E.g. tone
· [natural] unconditioned stimulus (UCS)  = stimulus that innately elicits response
· [natural] unconditioned response (UCR) = reflexive, unlearned response to an innately important stimulus
· E.g. food, no learning, natural reflex to salivate
· Learning trial = once stimuli are paired
· E.g. Tone and food paired
· [learned] conditioned stimulus (CS) = stimulus that gains value through learning
· [learned] conditioned response (CR) = response elicited by stimulus whose importance depends on past learning
· E.g.  tone and salivation
· CS must be paired a lot with UCS to have strong CR
· CS develops faster when UCS is intense
· If aversive, one pairing (e.g. snake) one-trial (single-trial) learning
· Sequence and time interval of CS-UCS pairing affect conditioning
· Forward
· More quickly with forward short-delay pairing: CS (tone) appears first and is still present when UCS (food) appears\
· Forward trace pairing: tone would come on and off, afterwards food
· CS no more than 2 to 3 seconds before UCS
· Adaptive value because CS signals impending arrival of UCS
· Simultaneous pairing (same time UCS and UCS) less rapid conditioning
· Backward pairing (CS after UCS) = slowest learning or none

Extinction and Spontaneous Recovery
· Eliminate CR when done: if CS presented repeatedly without UCS, CR weakens and eventually disappears = extinction
· Each CS without UCS = extinction trial
· Key ingredient to extinction is not the mere passage of time, but repeated presentations of CS without UCS , though sometimes need repairing of CS and UCS (booster)
· if CR extinguished, not gone forever  spontaneous recovery = reappearance of previously extinguished CR after rest, without new learning trials
· weaker CR than originally, extinguishes faster without UCS
· why treatments take multiple sessions, eventually spontaneous recovery too weak to matter

Generalization and Discrimination
· respond to CS, and similar S (greater similarity = greater CR) .: stimulus generalization: stimuli similar to initial CS elicit CR
· adaptive functions
· e.g. rustling bush before predator, false alarms better safe than sorry
· discriminate (ie detect) differences between stimuli to prevent overgeneralization
· discrimination = CR (e.g. alarm reaction) occurs to one stimulus (sound) but not others


Higher-Order Conditioning
· higher-order conditioning: neutral stimulus becomes CS after being paired with established CS
· higher-order CS usually weaker CR and extinguishes more rapidly
· e.g. politicians


Applications of Classical Conditioning
Acquiring and Overcoming Fear
· challenge Freud’s psychoanalytic view of causes of anxiety disorders, but any explanation plausible after event
· John Watson and Rosalie Rayner (1920) on 11 month Albert
· White rat no fear, loud noises fear
· Rat-noise paired, rat, furry white, grey = cry
· Some fears conditioned
· Neutral stimuli paired with electric shock
· Behavioural treatments based on classical conditioning most effective psychotherapies for phobias  if learn phobia, can unlearn
· Exposure therapy – basic goal to expose phobic patient to feared stimulus (CS) without UCS, allowing extinction
· Mental imagery, real-life situations, or both can be used to present phobic stimulus
· Systematic desensitization – patient learns muscular relaxation, then gradually exposed to fear-provoking S
· Flooding – immediately exposes person to phobic stimulus

Conditioned Attraction and Aversion
· Classical conditioning for attraction (e.g. clothes and scent for sexual), neutral stimuli can become CS
· For decreased attraction, aversion therapy = attempts to condition an aversion (repulsion) to stimulus that riggers unwanted behaviour by pairing with noxious UCS
· E.g. pedophiles, child pics with electric shock; alcohol with nausea
· Mixed results, usually shorter changes that extinguish over time
· Conditioned attraction and aversion play role in attitudes  neutral stimuli acquire favourable or unfavourable meaning by pairing with other stimuli already eliciting positive or negative attitudes e.g. advertising
· Also create unfavourable attitudes towards CS (CS + negative UCS)
· Drugs, smoking, alcohol with negative words for 9ers  negative attitudes developed compared to control
· Watson: any emotions (fear or attraction) also conditioned to any stimulus 
· WRONG: constraints on learning.  easier to condition fear to some stimuli than others
· E.g. pair visual image and illness harder than taste and illness

Research Frontiers – Can Classical Conditioning Make Us Sick—and Healthy Again?
Improving Cancer Patients Well-Being
· Chemo and radiation therapy saves countless lives, but toxic effects induce nausea/vomiting after treatment sessions
· Leads to anticipatory nausea and vomiting (ANV): nauseous and vomit from minutes to hours BEFORE therapy
· Classic conditioned response – neutral S like needles or treatment room associated with sickness from treatment (UCS) and become CS that trigger NV (CR)
· ANV poorly responsive to antinausea drugs, but can unlearn it since it was learned

Training Immune System
· Robert Ader (1974) rat experiments with sweetened water (died even without drug)
· Immune system can be classically conditioned
· Decrease AND increase
· INCREASE E.g. Trier Univ Germany (Angelika Buske-Kirschbaum) sweet sherbet and epinephrine (adrenaline, then just sweet sherbet stronger immune response
· DECREASE e.g. 11 year old girl immune system attacking itself, cod liver oil with immune suppressant

Conditioned Allergic and Asthmatic Reactions
· Allergies when immune system overacts and release too many antibodies to combat allergens
· When neutral S paired with UCS allergens, becomes CS that triggers allergic CR
· Can be reversed with extinction, but most common treatment is avoidance
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· Classical conditioning involves pairing a neutral stimulus with an unconditioned stimulus (UCS) that elicits an unconditioned response (UCR).  Through repeated pairing, the neutral stimulus becomes a conditioned stimulus (CS) that evokes a conditioned response (CR) similar to original UCR.
· The acquisition phase involves pairing the CS with the UCS.  Extinction, the disappearance of the CR, occurs when the CS is presented repeatedly in the absence of the UCS.  Sometimes, spontaneous recovery occurs after a rest period and the CS temporarily will evoke a response even after the extinction takes place. 
· Stimulus generalization occurs when a CR is evoked by a stimulus similar to the original CS.  Discrimination occurs when a CR occurs to one stimulus but not the other.
· Once a stimulus (e.g., a tone) becomes a CS, it can now be used in place of the original UCS (food) to condition other neutral stimuli.  This is called higher-order conditioning.
· A wide range of bodily and psychological responses can be classically conditioned, including fears, sexual attraction, and positive and negative attitudes.  Techniques based on classical conditioning are highly successful in treating fears and phobias.
· Cancer patients may develop anticipatory nausea or vomiting (ANV) to stimuli that are paired with their chemotherapy.  ANV is a classically conditioned response.  Classical conditioning also can increase or decrease immune system responses.


Operant Conditioning: Learning Through Consequences
· Elicited responses (automatically triggered by some stimulus, classical) vs emitted (voluntary) responses (learned in a different way, operant)

Thorndike’s Law of Effect
· Edward Thorndike (American, 1898) – studies how animals solve problems: puzzle box = special cage opened from inside by pulling string or stepping on lever
· Cat got it randomly, performance SLOWLY improved
· .: not insight, but trial-and-error  gradually eliminated things that didn’t work, kept at things that did: instrumental learning because behaviour is instrumental in bringing about certain outcomes
· Law of effect: given situation, response followed by “satisfying” consequence will become more likely to occur; response followed by “less satisfying” less likely
· Foundation of behaviourism

Skinner’s Analysis of Operant Conditioning
· Harvard BF Skinner, behaviourism man, coined operant behaviour meaning organism operates on environment in some way; emits responses that produce certain consequences
· Operant conditioning (like instrumental learning) type of learning where behaviour influenced by consequence
· Behaviours resulting favourable consequences repeated; resulting unfavourable less repeated
· Operant conditioning is behaviour’s “natural selection”, but personal adaptation to environment
· Skinner box: lever above small cup, food pellet  rat first accidentally then repeats over time (cumulative recorder)
· Reinforcement consequence: response strengthened by outcome (reinforcer: consequence that strengthens behaviour e.g. food pellets) following it
· Once response established, reinforcers maintain 
· Punishment consequence: response weakened by outcomes (punisher: consequence that weakens behaviour)


ABCs of Operant Conditioning
· IF Antecendents (A) (stimuli present before behaviour occurs) 	present		e.g. IF I say “Sit”
· AND Behaviours (B) (organism emits)				is emitted	e.g. AND my dog sits
· THEN Consequences (C) (that follow behaviour) 			will occur		e.g. THEN she gets a tasty treat
· Relations between A-B and B-C are contingencies e.g. sitting contingent on “sit”; food contingent on sitting
· DIFFERENCES BETWEEN CLASSICAL AND OPERANT
· Classical: 
· organism learns association between two stimuli – CS and UCS (e.g. tone and food) -- that occurs before behaviour (e.g. salivation)
· focuses on elicited behaviours.  Conditioned response triggered involuntarily (like reflex) by stimulus that precedes it
· Operant:
· Organism learns an association between behaviour and consequence – behaviour changes because of events occurring after
· Focuses on emitted behaviours – in given situation, organism generates responses that are under its physical control
· Different processes, but learning situations can involve both.  One stimulus can have both functions, appearing to be processes through different neural pathways in the brain.

Antecedent Conditions: Identifying When to Respond
· Antecedent may be general situation or specific stimulus
· Discriminative stimulus: signal that particular response will now produce certain consequences (adding light to Skinner Box)
· Set occasion for operant responses

Consequences: Determining How to Respond
Positive Reinforcement 
· Positive reinforcement: a response is strengthened by the subsequent presentation of a stimulus
· Stimulus that follows and strengthens response is called a positive reinforce
· Reward just a good thing, may not reinforce behaviour .: not positive reinforce

Primary and secondary reinforcers
· Primary reinforcers are stimuli (e.g. food water) that organism finds naturally reinforcing because satisfy biological needs
· Through association with primary reinforcers, other stimuli become secondary (conditioned) reinforcers (e.g. money)
· Secondary show how behaviour depends on combination of classic and operant a lot of time
· E.g. dog training: listens, “good dog” with food
· ***P. 267 GOOD TABLE FOR BEHAVIOUR

Negative Reinforcement
· Negative reinforcement: response strengthened by subsequent removal or avoidance of stimulus 
· Stimulus remover or avoided is negative reinforcer
· PUNISHMENT = WEAKENS response; REINFORCEMENT = STRENGTHEN response

Operant Extinction
· Operant extinction = weakening and eventual disappearance of response because no longer reinforced
· Degree to which non-reinforced responses persist is called resistance to extinction (stop quickly = low resistance; keep occurring = high resistance)
· Strongly influenced by pattern of reinforcement previously that maintained behaviour
· Extinction good alternative to punishment for reducing undesirable behaviours

Positive Punishment
· Positive punishment (aversive punishment)  response is weakened by subsequent presentation of stimulus
· Rapid results, good when trying to stop (e.g. electrical shocks for misbehaving kids)
· Limitations: 
· suppresses behaviour, but organism still remembers how to make response
· suppression may not generalize to all situations (same with reinforced behaviours though) (e.g. not swearing only when parents around, etc)
· punishment arouses negative emotions (fear angle) can produce dislike and avoidance of person delivering
· positive punishment is aggressive and sends message that’s appropriate (e.g. child abuse)

Negative Punishment
· negative punishment: response is weakened by subsequent removal of stimulus (response cost)
· similar to “time out” (operant extinction) because both weaken behaviour by deprivation of desired
· but depriving of stimulus reinforcing behaviour and depriving of other desired stimulus (not causing behaviour) is different
· more advantageous
· temporary frustration better than strong fear of hatred
· punisher not modelling physical aggression .: less learning of that
· tells what NOT to do, so what TO do still needs to be reinforced
· punish BEHAVIOUR not CHILD


Immediate versus Delayed Consequences
· reinforcement/punishment occurs immediately after behaviour has stronger effect than delay
· timing less influence on humans than animals because we can imagine future consequences and balance with immediate ones
· delay of gratification: ability to forego an immediate but smaller reward for delayed but more satisfying outcome
· ability varies, develops in preschool
· less ability = more difficulty with stress; chronic drinking, smoking, criminal acts
· drugs; immediate > long term.  Tensions when nicotine drops, .: negative reinforcement (get rid of tension)

Shaping and Chaining: Taking One Step at a Time
· shaping : involves reinforcing successive approximations toward a final response (aka method of successive approximations)
· usual trial and error achieved behaviours, learning speeds up using shaping
· chaining: used to develop a sequence (chain) of responses by reinforcing each response with opportunity to perform the next 
· e.g.  bell > light > lever > food
· start with final response and work backwards towards first response

Generalization and Discrimination
· operant responses may generalize to similar antecedent situations (like classical)
· operant generalization : operant response occurs to a new antecedent stimulus or situation that is similar to original one (e.g. dog responds to other “sit” not just owner)
· operant discrimination: means that an operant response will occur to one antecedent stimulus but not to another.  (e.g. cookie jar only when parents not there)
· antecedent stimuli (e.g. parent presence/absence) = discriminative stimuli
· when influence behaviour, behaviour is under stimulus control (e.g. sight of police exerts stimulus control over driving)
· operant discrimination training : teach that making response (e.g. lever) when discriminative stimulus present (e.g. red light on) produces positive consequence (e.g. food)
· to test animals/babies, use different colours and if distinction then can differentiate

Schedules of Reinforcement
· schedules [patterns] of reinforcement have strong and predictable effects on learning, extinction, performance
· continuous reinforcement schedule, every response to a particular type is reinforced (e.g. every lever press = food)
· partial reinforcement schedule  (aka intermittent reinforcement) only some responses reinforced	
· ratio schedules = fixed percentage of responses reinforced
· e.g. 50%
· more responses, more reinforcement  pay for performance
· interval schedules = certain amount of time must elapse between reinforcements, regardless of how many correct responses might occur during interval
· e.g. once per minute, regardless of 10, 20, 60 times
· based on time
Fixed-Ratio Schedule
· fixed-ratio (FR) schedule: reinforcement after fixed number of responses (e.g. FR-3 means every third)
· FR produces high rates of response
· Increasing ratio over time = many responses with few reinforcements (e.g. pigeons FR-20,000, banned by unions so don’t work until exhaustion)
· Brief pauses after each reinforcement because next response (responses) never reinforced
Variable-Ratio Schedule
· Variable-ratio (VR) schedule: reinforcement given after variable number of correct responses, centered around average (e.g. VR-3 means on AVERAGE, every 3 responses = reinforcement)
· Produce high rate of responding, but since less predictable less pausing (ie next response MIGHT be reinforced)
· Highly resistant to extinction, because learns that long periods of no-payoff will eventually be followed by reinforcement .: physically taxing
·  gambling

Fixed-Interval Schedule
· Fixed-interval (FI) schedule : first correct response occurs after fixed time interval is reinforced
· Substantial pause after reinforcement
· University exams, studying

Variable-Interval Schedule
· Variable-interval (VI) schedule : reinforcement given for first response occurs after variable time interval.  Less predictable .: steadier response rate (e.g. pop quizzes)

Partial Reinforcement, Learning, and Extinction
· Reinforcement schedules significantly influence rate of learning and extinction 
· Continuous = more rapid learning but more rapid extinction (association between behaviour and consequences easier to perceive, but so is shift to no reinforcement)
· Partial reinforcement learned more slowly but more resistant to extinction (especially if behaviour reinforced by VARIABLE schedule)
· If random, harder to know it’s gone
· Best way to promote fast learning and high extinction resistance = continuous schedule reinforcement, then partial (variable) schedule that is gradually made more demanding
· Once partial schedule, variable produce STEADIER than fixed, ratio produce HIGHER rates than interval

Escape and Avoidance Conditioning
· Escape conditioning: learn response to terminate aversive stimulus
· Escape behaviours acquired and maintained through negative reinforcement (e.g. put on sweater negatively reinforced by no longer shiver)
· Avoidance conditioning: learns a response to avoid an aversive stimulus (e.g. learn to dress warm before going outside to avoid cold)
· E.g. shuttlebox for experiment (shock for escape, light then shock for avoidance)
· Once avoidance response learned, hard to extinguish
· Two-factor theory of avoidance learning: classical AND operant conditioning are involved in avoidance learning
· e.g. rat.   p. 275
· Classic
· warning light initially neutral stimulus paired with shock (UCS) 
· classic conditioning makes CS light eliciting fear
· then operant
· fleeing from light NEGATIVELY REINFORCED by termination of fear (strengthens response)
· if permanently turn off shock, avoidance response prevents extinction from taking place  won’t wait to see if shock exists or not
· exposure therapy for phobias effective because preventing avoidance response = exposure to CS without UCS
· biology, thinking patterns, ability to learn through observation also regulate our avoidance responses

Applications of Operant Conditioning
· Skinner (Walden Two – 1948, Beyond Freedom and Dignity – 1971)
· Eutopia, control behaviour through reinforcement and solve problems  big brother
· Haphazard use of reinforcement and overreliance on punishment created problems

Training Animals
· Animals learned to perform remarkable things (dolphins, sea otters, military, law, entertainment)
· Pigeons assist air-sea rescue
· Animals save human lives but save themselves too

Human Applications: Education, the Workplace, and Beyond
· Immediate performance feedback and self-paced learning (e.g. computer learn software)
· Computer-assisted instruction (CAI) found in business, industry, and military; present, quiz, feedback, if ready go on if not repeat
· Skinner’s work: performance not motivational, but environment not providing proper consequences to reinforce desired behaviour
· Incentive systems (stock options, bonuses) now common
· Token economies = desirable behaviours quickly reinforced with “tokens” (e.g. points, gold stars) later turned in for tangible rewards (e.g. prizes, rec time)  enhance academic/work performance
· Motivating employees, athletes; lots of training
· Skinner’s work  applied behaviour analysis (aka behaviour modification) = mix of behavioural and scientific to solve problems
· program	(based on positive reinforcement) designed and implemented to change behaviour, effectiveness measured objectively by gathering data before and after
· Ron Van Houten (Mount Saint Vincent Univ) – seatbelts, stop signs; academic, social skills, athletic, reduce unsportsmanlike, employee productivity, reduce injuries/accidents, enhancing interview skills, increase energy conservation
· Operant conditioning shows influence of environment

Psychological Applications – Using Operant Principles to Modify Your Behaviour
· Self-regulation – uses learning principles to change behaviour
· Step 1: specify problem
· Specifics, target behaviour (specific goal)
· Step 2: Collect Baseline Data
· Baseline (pre-intervention) data – how frequently target behaviour occurs
· Step 3: Identify Antecedents and Consequences
· Identify antecedent factors, consequence 
· Step 4: Develop a Plan to Modify the Antecedents and Consequences
· Now you can modify!
· Altering antecedents
· Modify environment so that different stimuli control behaviour
· Specific place where do nothing but study; if attention wanders, go somewhere else
· Altering Consequences
· Consequences determine whether behaviour repeated
· Self-administer positive reinforcement, then be specific, contract
· Use Reinforcers Effectively
· Immediately reinforce target behaviour, or use tokens
· Use Shaping
· Gradual change, reinforcement
· The way you arrange reinforcement contingencies is the most critical determinant of whether your goal will be achieved
· Step 5: Implement the Program and Keep Measuring Behaviour
· Setbacks not willpower problem, change program, keep contract, keep target
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· Thorndike’s law of effect states that responses followed by satisfying consequences will be strengthened, whereas those followed by unsatisfying consequences will be weakened.
· BF Skinner analyzed operant conditioning in terms of relations between antecedents, behaviours, and consequences.  Antecedents that signal the likely consequences of particular behaviours in a given situation are called discriminative stimuli.
· Operant behaviours are emitted (under voluntary control), whereas classically conditioned responses are elicited (reflexive).  Classically conditioned responses are influenced by what happens before the behaviour (i.e. by the CS-UCS pairing), whereas operant behaviours are influenced by consequences that occur after the behaviour
· Reinforcement occurs when a response is strengthened by an outcome (a reinforced) that follows it.  With positive reinforcement, a response is followed by the presentation of a positive stimulus, so the response becomes stronger.  With negative reinforcement, a responses is followed by the removal of an aversive stimulus, so again, the response becomes stronger.
· Operant extinction is the weakening and eventual disappearance of a response because it no longer is reinforced.
· Punishment occurs when a response is weakened by an outcome (a punisher) that follows it.  With positive punishment, a behaviour is followed by the presentation of an aversive stimulus, and the behaviour becomes weaker.  With negative punishment, a behaviour is followed by the removal of a positive stimulus, and the behaviour becomes weaker.
· Shaping, which uses the method of successive approximations, involves the reinforcement of behaviours that increasingly resemble the final desired behaviour.
· When behaviour changes in one situation due to reinforcement or punishment, and then this new response carries over to similar situations, this is called operant generalization.  In contrast, when an operant response is made to one discriminative stimulus but not to another, this is called operant discrimination.
· On a continuous reinforcement schedule every response is reinforced.  Partial reinforcement may occur on a ratio schedule, in which a certain percentage of responses are reinforced, or on an interval schedule, in which a certain amount of time must pass before a response gets reinforced.  In general, ratio schedules produce higher rates of performance than interval schedules.
· On fixed ratio and interval schedules, reinforcement always occurs after a fixed number of correct responses or a fixed time interval..  On variable schedules, the required number of responses or interval of time varies around some average.
· Learning occurs most rapidly under continuous reinforcement, but partial schedules produce behaviours that are more resistant to extinction.
· Escape and avoidance conditioning result from negative reinforcement.  According to two-factor theory, fear is created through classical conditioning.  This fear motivates escape and avoidance, which is then negatively reinforced by fear reduction.
· Animals are operantly trained to perform in entertainment industries and to assist disabled people, the police, and the military.  Human applications include teaching machines, computerized instruction, token economies, and applied behaviour analysis.

Biology and Learning
· Behaviour is influenced by an organism’s evolutionary history, limited by physical capabilities
· Preparedness : through evolution, animals prepared to easily learn behaviours related to their survival; contrary to natural tendencies learned slowly

Constraints on Classical Conditioning: Learned Taste Aversions
· Conditioned taste aversion: taste and smell of food now disgusts and repulses (CR); CS = taste; UCS = illness producing agent
· Garcia: CS-UCS time interval does NOT have to be very short for taste aversion, preparedness
· Rats: nauseous associated with taste/smell, shock with fan/light
· In nature, taste/smell associated with illness; sight/sound associated with danger
· Wildlife management, cancer candy 

Are We Biologically Prepared to Fear Certain Things?
· Human preparedness: phobias are snakes, spiders, angry faces, dangerous places; not man-made things that kill (cars, knives)
· Cognitive factors in human fear conditioning, easier to fear some than others

Constraints on Operant Conditioning: Animals That “Won’t Shape Up”
· Chicken baseball = fail
· Instinctive drift: conditioned response “drifts back” towards instinctive behaviour (.: risk if trying on dangerous animals)
· Biology counts: pigeons will peck for food, but not to prevent shock
Learning and the Brain
· Neuroscientists have found that certain brain regions (nucleus accumbens) and neurotransmitters (dopamine) play key role in ability experience rewards
· Pleasure when specific areas of hypothalamus electrically stimulated, rats will press lever for same thing
· No single brain part “controls” learning
· Cerebellum for acquiring classical conditioning movements (e.g. conditioned eyeblink movements)
· Amygdale for acquiring classically conditioned fears
· Learning environments and experience also affect biology
· Young animals exposed to enriched environment (toys, learning opportunities) develop heavier brains with more dendrites and synapses, greater concentrations of certain neurotransmitters
· Babies stimulated massaging develop more mature movement patterns, less stressed, perform better on cognitive tests
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· An animal’s evolutionary history prepares it to learn certain associations more easily than others.  This principle is called biological preparedness, and it illustrates that there are biological constraints on learning
· Humans show faster fear conditioning to CSs that have evolutionary significance, suggesting that we are biologically prepared to acquire specific kinds of phobias
· It is difficult to operantly condition animals to perform behaviours that are contrary to their evolved natural tendencies.  Such conditioned behaviour often are abandoned in favour of a more natural response, a concept called instinctive drift
· Various brain regions and chemicals regulate learning.  Environmental experiences affect brain development and functioning, which in turn influence our future ability to learn.

Cognition and Learning
· Early behaviourists: automatic formation of bonds
· Classical: CS elicts CR; tone  salivation
· Operant: discriminative stimulus leads to an emitted response; light  hungry rat press lever for food
· S-R (stimulus-response) psychology
· Behaviourists said no mental, just observational matters
· BUT. S-O-R or cognitive model of learning; O = organism,[‘s] mental representation of world

Insight and Cognitive Maps
· 1920s, Wolfgang Kohler: chimps learn by insight: sudden perception of useful relationship that helps solve problem
· Behaviourists:  insight just combo of reinforced and shaped responses (e.g. pigeon pushing platform then standing to peck food)
· Edward Tolman (Univ of California): spatial learning of rats.  First basic maze, then crazy maze, 36% chose one closest to goal
· Cognitive map: mental representation of layout.  .: learning doesn’t “stamp in” S-R connections but provides knowledge, based on knowledge O develops expectancy – cognitive representation of what leads to what

Cognition in Classical Conditioning
· Classical conditioning: reflexlike connection between CS and CR; Pavlov: neural bond between CS and UCS
· Expectancy model: most important factor in classical conditioning is NOT how often the CS and UCS are paired, but how well the CS predicts (ie signals) the appearance of UCS
· Robert Rescorla (1968, Yale): tone, shock      .: tone = CS;          tone, shock but also just shock .: tone =/= CS
· From cognitive viewpoint, some neutral stimuli do not consistently predict UCS, reducing chance of them becoming CS
· Highly adaptive
· Supported by forward, simultaneous, backward pairings (strongest, weaker, none learning)

Cognition in Operant Conditioning
Role of Awareness
· O develops awareness or expectancy of relations between responses and likely consequences
· E.g. rates acted as were aware of running through one path vs other would yield different results
· Those who understand consequence and are aware of why perform better
· Best predictor of behaviour is perceived contingency, not actual
· Mostly same, but sometimes people perceive contingencies that don’t exist (e.g. superstitions)
· E.g. punishment, suppresses one but perceive punishes another
Latent Learning
· Cognitive maps learned without reinforcement?
· Latent learning: learning that occurs but is not demonstrated until incentive to perform
· E.g. Tolman rats in complex maze.  Food, no food, no food then food.  NR-R made map and then displayed knowledge once food

Self-Evaluations as Reinforcers and Punishers
· Cognitive self-evaluations represent important internal reinforcers and punishers
· Standards develop:
· Socialization into society, other set standards with reinforcers and disapproving
· Once internalize their standards, develop self-evaluative standards, .: actions influenced by external AND internal consequences
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· Kohler’s early research on animal insight and Tolman’s pioneering research on cognitive maps indicated that cognitive factors play a role in learning.  Tolman emphasized that learning is based on knowledge and an expectation of “what leads to what”
· Cognitive interpretations of classical conditioning propose that what is learned is an expectancy that the CS will be followed by the UCS
· Cognitive theorists view operant conditioning as the development of an expectancy that certain behaviours will produce certain consequences under certain conditions.  Tolman’s research on latent learning indicates that “knowledge” and “performance” are conceptually distinct, and that learning can occur without reinforcement
· In humans, internal self-evaluations (e.g. pride and shame) can function as reinforcers and punishers

Observational Learning: When Others Pave the Way
· Observational learning: learning that occurs by observing behaviour of a model
· Academic models: peers, parents, teachers
· Motor skills: coaches, music teachers
· We know to spread PBJ instead of pile it in center
· Highly adaptive  learn what is important, which stimuli signal important will happen, which response likely to produce what consequence
· Adaptive fears (monkeys, of snakes), taste aversion (rats). Etc
· Modelling = learning by observation, saves trial and error time, influences who we are (personality, behaviour, social, attitudes, etc)
· PET scans show brain regions in planning more active when viewing model we plan to imitate

The Modelling Process
· (Ablerta UBC 1977) Albert Bandura: cognitive four basic steps: attention, retention, reproduction, motivation
· Pay attention to model’s behaviour
· Retain info in memory so can recall later
· Must be physically capable to reproduce behaviour
· Must be motivated to display behaviour
· Learning VS performance
· Learning is change in O behaviour or CAPABILITIES based on experience
· Performance based on consequences we expect
· E.g. Bobo clown: rewarded for beating, punished for beating, nothing.  First as we thought.  Later on, all could beat when reward.
· Media-violence
· Decreases concerns about suffering of victims
· Habituates us (reduces our sensitivity) to sight of violence
· Proves aggressive models that increase likelihood of aggression

Research Foundations – Lessons from Lassie: Can Watching TV Increase Helping Behaviour?
· Sprafkin: conflict of interest situation, kids, help the dogs
· Lassie helping dog
· Lassie
· Brady bunch
· In that order, helped more  pro-social TV DOES positive impact kids behaviour
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· Many behaviours are learned through mere observation.  The behaviour may not be displayed immediately, but instead may appear later when incentive conditions change.
· Emotional responses, aggression, and pro-social behaviours can be learned through observation









































Chapter 8: Memory (p.294)

· Memory refers to processes that allow us to record and later retrieve experiences and information.
MEMORY AS INFORMATION PROCESSING
· Herman Ebbinghaus (1885) and Sir Francis Galton (1883); rate which info forgotten, memories for personal events
· Encoding: refers to getting information into the system by translating it into a neural code that your brain processes
· E.g.  keystrokes translated into code for computer to understand and process
· Storage: involves retaining information over time (must be filed and saved)
· Retrieval: way to pull information out of storage when want to use it
· We routinely forget and distort information, may “remember” events that never occurred.  Memory is dynamic, complex

A Three-Component Model
· ***p. 295
Sensory input  
sensory registers  
encoding attention  
working (short-term) memory;  rehearsal 
 encoding  retrieval
long-term memory

Sensory Memory
· Sensory memory: holds incoming sensory information just long enough for it to be recognized.  
· Sensory registers: initial information processors
· Iconic store: visual sensory register
· Fraction of a second, George Sperling 1960  experiment, tone helped, but delay tone didn’t
· Auditory sensory register = echoic store, lasts longer than iconic memory (complete for 2 seconds, partial after)

Short-Term/Working Memory
· Short-term memory: holds information we are conscious of at any given time (selective attention enters it, most info fades)
· Aka working memory, constantly codes and “works on” info

Mental representations. 
· Once info leaves sensory memory, must be represented to be retained in short-term and later long-term memory
· Mental representations (memory codes) can be:
· Mental image (visual encoding)
· Sound code (phonological encoding)
· Meaning of stimulus (semantic encoding)
· Physical actions = code patterns of movement (motor encoding)
· Coding not always corresponding to form of original stimuli (e.g. reading is not visual of letters but semantic meaning)
· Harder to remember stuff sounding same, .: phonological codes important in short-term memory

Capacity and duration.
· Short-term can hold limited amount of info at a time, depending on stimulus 5-9 meaningful items in short-term at a time
· George Miler (1956): “the magical number 7, + / - 2”
· UNITS (ie making letters into words)
· Combining individual items to larger meaningful units = chunking
· Without rehearsal, shelf-life of memory is 20 seconds (ie why you forget person’s name)
· Simple repetition (saying phone number aloud or in head) = maintenance rehearsal
· Elaborative rehearsal = focusing on meaning of info or relating to another thing we know
· Both effective for active in short-term, elaborative better for long-term

Putting short-term memory “to work”.
· Items that remain on loading dock long enough get shelved to long term memory?
· 3-stage model focused on short-term being loading dock on route to long-term  WRONG
· Short-term is working memory (mental workspace) actively simultaneously processes different types of information and supports other cognitive functions (e.g. problem solving and planning) 
· .: more like librarian’s office – categorizing, cataloguing, cross-referencing new material
· 3 components (Alan Baddeley)
· 1) auditory working memory (“phonological loop”) where maintain info in, like repeating phone number mentally
· 2) visual-spatial working memory (“visuo-spatial sketchpad”) allows temp storage and manipulation of images and spatial info, (e.g. forming mental maps of route to destination)
· 3) central executive = control process directing action, decides how to allocate attention to mental imagery, auditory rehearsal, calls up info from long-term and integrates input
· Prefrontal cortex seat of “executive functions” heavily involved in directing processing of info in working memory

Long-Term Memory
· Long-term memory: vast library more durable memory
· Can last a lifetime, unlimited amount
· U-shaped pattern of recall = serial position effect: recall influenced by word’s position in series
· Primacy effect: reflecting superior recall of early words
· Quickly rehearse and transfer to long-term, but eventually short-term filled (why presented faster can’t remember anything because can’t remember early ones either)
· Recency effect: representing superior recall of most recent words
· Last words not bumped out, so we “read out” of short-term (why delay in test and rehearsing last = can’t remember last)

ENCODING: ENTERING INFORMATION
· Long-term memory must be organized if we want to retrieve it later, better encoding = better memory

Effortful and Automatic Processing
· Effortful processing : encoding initiated intentionally and requires conscious attention (rehearsing, making lists, class notes)
· Automatic processing: encoding that occurs without intention and requires minimal attention
· Event frequency, spatial location, sequence, timing ; READING, so hard to make it not automatic

Levels of Processing: When Deeper Is Better
· Encoding: structural (visual), phonological (phonemic) (auditory), semantic (meaning)
· Levels of processing (Fergus Craik and Robert Lockhart 1972: Univ Toronto) more deeply process information, better remembered
· Hard to measure “depth of processing”

Exposure and Rehearsal
· Lots of exposure =/= deep processing (e.g. draw a penny perfect)
· Rehearsal > exposure because thinking about it (though not all thinking equal, not all rehearsing equal)
· Maintenance rehearsal: simple repetition, great short-term, bad long-term
· Elaborative rehearsal: focus on meaning, elaborate on material (organizing, thinking about applications, relating to knowns)
· Way more effective long-term, deeper processing, even remembering examples from others

Organization and Imagery
· Imposing organization on set of stimuli is excellent way to enhance memory (enhances meaning and serves as cues to trigger)
Hierarchies and Chunking
· Hierarchies uses that memory enhanced by associations between concepts
· Doesn’t reduce words, but enhances understanding of how related.  Each cues for ones below, imagery supplementary code
· Chunking : combining individual items into larger units of meaning, widens info-processing bottleneck caused by limited capacity of short-term memory (e.g. remembering phone number as _ _ _ - _ _ _ - _ _ _ _ instead of 10 digits)
Mnemonic Devices
· Mnemonic device = any type of memory aid
· Hierarchies, chunking, acronyms (ROY G BIV), don’t aid memory unless familiar with raw material

Visual Imagery
· Allan Pavio (1969): long term memory: Verbal codes and nonverbal (visual usually) codes.  Dual coding theory, encoding information using both codes enhances memory (odds are at least 1 available later for recall)
· Hard with abstract, easier to encode them semantically
· Method of loci – placing things in places. 

How Prior Knowledge Shapes Encoding
· We form mental representation that captures the essential meaning or gist of events instead of every single detail

Schemas: Our Mental Organizers
· Schema (schemas or schemata plural): “mental framework” – organized pattern of thought about some aspect of world, such as a class of people, events, situations, or objects
· Formed through experience, strongly influence way we encode e.g. laundry paragraph
· How we perceive stimulus shapes the way we mentally represent it in memory .: schemas create perceptual set - readiness to perceive (organize and interpret) info certain way

Schemas and Expert Knowledge
· Acquiring expert knowledge : process of developing schemas – mental frameworks – that help encode info into meaningful patterns
· E.g. music notes make sense to musicians who can then play score “from memory”
· E.g. William Chase and Herbert Simon (1973) – chess example.  Master remembered more when meaningful positions because could apply well-developed schemas to recognize patterns and group pieces together

STORAGE: RETAINING INFORMATION
Memory as a Network
Associative Networks
· THEORY: Memory represented as associative network: massive network of associated ideas and concepts
· Each item represented by node somewhere
· Shorter lines = stronger associations
· Spreading activation when you think about concept
· Priming = activation of one concept by another
· Why hints / mnemonic devices help stimulate recall

Neural Networks
· THEORY: neural network: notes linked to one another but not physically and not individual units of info.  
· Each node info-processing unit
· In neural network, each concept represented by particular pattern or set of nodes that becomes activated simultaneously
· Across network, multitude of nodes distributed throughout brain firing in parallel at each instant and spreading activation to other nodes  leads to concepts and info retrieved
· Why aka parallel distributed processing models 

Types of Long-Term Memory

Declarative and Procedural Memory
· Declarative memory – factual knowledge
· Episodic memory – concerning personal experience (what where when how why in episodes of our lives)
· Semantic memory – general factual knowledge about world and language, including memory for words and concepts
· Declarative memory because to demonstrate we declare it
· Amnesia can harm both or just one
· Procedural memory – (non-declarative) reflected in skills and actions
· Skills (doing things) in particular situations e.g. typing, riding bike, instrument
· classically conditioned responses

Explicit and Implicit Memory
· explicit memory = conscious or intentional memory retrieval (consciously recognize/recall things)
· recognition needs us to decide if stimulus familiar (e.g. witness lineup)
· “target” stimuli provided
· Recall involves spontaneous memory retrieval 
· must retrieve target stimuli / info on own
· cued recall has hints to stimulate
· implicit memory = memory influences behaviour without conscious awareness
· driving, biking, etc
· priming tasks – e.g. word stems PRIMED in stored mental representations of words, info still in memory though can’t remember consciously
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RETRIEVAL: ACCESSING INFORMATION
· Not just store, need to retrieve memory
· Retrieval cue = any stimulus, whether internal or external, that stimulates the activation of information stores in long-term memory (e.g. priming)

Value of Multiple and Self-Generated Cues
· Timo Mantyla (1986) : Swedish word cues.
· Self-generated cues best, 3 better than 1
· Self involves deeper more elaborative rehearsal
· 3 involves more thinking than 1, if 1 fails another may activate 

The Value of Distinctiveness
· Distinctive stimuli (e.g. tomato in middle of bird list) better remember than non-distinctive ones (don’t blend in)  events too
· Make things distinctive if not to better remember

Flashbulb Memory: Fogging Up the Picture?
· Flashbulb memories: recollections that seem so vivid that we can picture like snapshot of moment in time
· Distinctive, positive/negative that evoke strong emotions
· Not necessarily accurate
· Stronger emotions = better recall, people confident though poor recall
· E.g. OJ, September 11th, Diana

Context, State, and Mood Effects Memory
· Encoding specificity principle: memory is enhanced when conditions present during retrieval match those that were present during encoding.  (random stimuli may have encoded and serve later as retrieval cues)

Context-Dependent Memory: Returning to the Scene
· Applying specificity to EXTERNAL cues: context-dependent memory: easier to remember something in same environment in which acquired (e.g. underwater/land)

State-Dependent Memory: Arousal, Drugs, and Mood
· State-dependent memory: ability to retrieve information is greater when our internal state at time of retrieval matches original state during learning
· Includes under influence of drugs
· Mood-dependent memories not reliable; mood-congruent recall: tend to recall info or events congruent to current mood (positive events when happy negative events when sad)

Psychological Applications – Improving Memory and Academic Learning
· Enhancement strategies
· External aids – lists, notes, calendars, same location putting things
· General memory strategies – organizing and rehearsing
· Formal mnemonic techniques – acronyms and other systems that take training
· Use elaborative rehearsal to process information deeply
· If memorizing, make sure you know what it means
· Link new information to examples and items already in memory
· Personally meaningful, memory “hook”  examples
· Organize information
· Hierarchies, outlines
· Overlearn the material
· Overlearning: rehearsal past initial learning
· Distributed learning over time
· Distributed practice reduces fatigue, anxiety
· Minimize interference
· Interference : when one piece of info encoded in memory impairs ability to remember another piece of info.  Distributed learning helps.
· Use imagery

FORGETTING

The Course of Forgetting
· Hermann Ebbinghaus (1885 – 1964) tested himself
· Nonsense syllables , relearning, savings percentage
· Forgetting rapidly at first, slows down after
· If meaningful more likely to retain


Why Do We Forget?
· Some last lifetime, so why?

Encoding Failure
· Never put on shelf: not from “forgetting” but failing to encode info into long-term memory, not processed deeply enough
· Can happen because attention turns to something else (e.g. sexual, violent tv shows = less ads remembered; preoccupied with thoughts)

Decay of Memory Trace
· Decay theory with time and disuse the physical memory trace in the nervous system fades away
· Initially faded because can’t identify what/where traces were, how decay measured; now neuron circuits
· Reminiscence: sometimes recall more during second testing – inconsistent with above

Interference, Retrieval Failure, and Tip-of-the-Tongue
· Interference theory: forget info because other items in long-term memory impair ability to retrieve it
· Proactive: occurs when material learned in past interferes with recall of newer material
· Retroactive: occurs opposite, new material interferes with recalling old material
· Happens most with similar information
· Caused by competing retrieval cues – “call up” wrong memory
· Retrieval failure also occur because too few cues or cues too weak
· Tip-of-the-tongue (TOT) : can’t recall but feel as if on verge of recalling
· Recalling similar or related or resembling
· Often, 50% success, otherwise recall similar info, sometimes illusionary / fake

Motivated Forgetting
· Repression and other motivational processes may protect us by blocking recall of anxiety-arousing memories (esp psychodynamic people believe this)
· Controversial


Amnesia
· Retrograde amnesia: memory loss for events prior to onset
· Anterograde amnesia: memory loss for events that occur after 
· Removal of hippocampus
· Korsakoff’s syndrome: result from chronic alcoholism and can cause severe retrograde amnesia too
· Alzheimer’s disease produces severe amnesia both
· Decline in operation of several neurotransmitter systems, especially acetylcholine
· Infantile amnesia (aka childhood amnesia) = inability to remember personal experiences from first few years of our lives
· Can’t consciously recall
· Can form reward memories and sensory
· Why?  
· Brain regions for encoding long-term still immature
· Do not encode early experiences deeply and fail to form rich retrieval cues
· Can’t organize, rehearse, talk about it

Forgetting to Do Things: Perspective Memory
· Retrospective memory = memory for past events
· Prospective memory = concerns remembering to perform activity in future
· Time-based or event-based
· Draws on cognitive abilities such as planning and allocating attention while performing other tasks
· Frontal lobes, direct executive processes, centrally involved
· No correlation between the two memories
· Memory when older  no concrete results.  Motivation to remember, standard routine...
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MEMORY AS A CONSTRUCTIVE PROCESS
· Retrieval not like video, memories are incomplete/sketchy, .: construct / reconstruct by piecing pieces together so make sense and seems real and accurate

Memory Distortion and Schemas
· Sir Frederick Bartlett (1922): read retell stories 
· Longer wait, more story changed to English culture schema
· People have generalized ideas (schemas) about how things happen and use them to organize and reconstruct memories; affect encoding and how we fill gaps
· Schemas improve memory by helping us organize as encode and retrieve, but cognitive price
· We can reshape and distort info so it fits with pre-existing assumptions
· When recalling scene, boundary extension  make scene wider angle, remembering scene more expansive

The Misinformation Effect and Eyewitness Testimony
· Misinformation effect: distortion of memory by misleading post-event information
· E.g. wrongful convictions  Father Bernard Pagano vs Ronald Clouser
· Gentleman like priest, cops said may be priest
· Subtle, by changing single word

Confusing the Source
· Source confusion: tendency to recall something or recognize as familiar, but forget from where
· Source amnesia or source misattribution
· Can occur by misleading statements

Research Frontiers – How Accurate Are Young Children’s Memories?
· Children’s Susceptibility to Suggestive Questioning
· Suggestive questioning / misinformation can influence child’s memory, younger more than older
· Accurate versus False Reports: Can We Tell Them Apart?
· No, they believe what they’re saying
· Children’s Memory for Traumatic Events
· No memory repression for genital operation
· Conclusions
· Rid of suggestive questioning

Other Factors in Eyewitness Testimony
· Men women equally inaccurate, men more sure
· Auditory cues worse than visual
· Alcohol worse than weed

The “Recovered Memory” Controversy: Repression or Reconstruction?
· Mental health professionals sued for brain-washing
· Repression implies special psychological mechanism that actively pushes traumatic memories into the unconscious mind (trouble backing up experimentally)
· Maybe memory loss because of ordinary (non-motivated) sources of forgetting, or intentional avoidance of thinking about it or reinterpreting trauma to make it less upsetting
· Accurate memories CAN return after decades of post-traumatic forgetting
· Memory loss after trauma usually far shorter (weeks, months, few years)
· Usually inability to forget, involving recurring nightmares/flashbacks
· False memories of personal events can be created by suggestive comments/questions
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The Biology of Memory
· Karl Lashley (1950), looked for engram (physical “memory trace” that presumably was stored somewhere in brain when memory formed)
· Lesion in animals, they didn’t forget.  If did with large, didn’t matter where .: no engram, memory everywhere
· Wilder Penfield (1963, Montreal) stimulated cerebral cortex, memories triggered
· But could be false
· RNA memory transfer – flatworms, rats, mice, goldfish; controversial

Where in the Brain Are Memories Formed?
· Human lesion studies: examine memory loss following naturally occurring damage (e.g. disease or accidents) to different parts of brain
· Non-human animal lesion experiments: researchers damage specific part of brain and observe how memory is affected
· Brain-imaging studies: examine healthy brain as participants perform various memory tasks
· Altogether = brain geography for memory

The Hippocampus and Cerebral Cortex
· Brenda Milner @ McGill - 
· Hippocampus and adjacent tissue help encode and retrieve long-term declarative memories 
· Damage = short-term memory forms, but can’t form new long-term
· .: encoding station, highly active in encoding and retrieval (but not where long-term permanently stored)
· Cerebral cortex processes information from sensory registers helps encoding  .: sensory experience (visual, auditory, etc parts of memory) processed in different regions of cortex, gradually bound together in hippocampus
· Hypothetical and gradual “binding” = memory consolidation
· Creation of codes allowing info to be transferred from short-term memory into long-term
· Consolidation might occur at synapse
· Cerebral cortex store semantic memories across wide-ranging sites, same with various components of episodic memory
· Retrieve unified because consolidate in hippo
· Frontal lobes (prefrontal esp) working memory
· Deep processing increased brain activation in specific regions of left prefrontal cortex and led to better recall

Thalamus and Amygdala
· Thalamus damage can produce amnesia...can improve but rare – usually permanent and retro and anterogrades
· ***p. 327; synapse shit
· Amygdala encodes emotionally arousing and disturbing aspects of events
· Damage eliminates memory advantage from arousing stimuli
· Impairs ability to form conditioned fear responses

Cerebellum
· Formation of procedural memories with other parts of brain


EXCEPTIONAL MEMORY
· Mnemonists have extraordinary memory
· Chunking, associations, hierarchical organization to rapidly transfer to long-term memory
· Keys to exceptional memory
· Prior knowledge and extensive practice
· Meaningful associations
· Efficient storage and retrieval structures
· Must be something else
· Savants: individuals with mental disabilities who display exceptional memory for particular tasks
A FINAL THOUGHT: THE “CURSE” OF EXCEPTIONAL MEMORY
· Benefits to forgetting: can’t think abstract because flooded with memories
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LEVEL OF ANALYSIS: FORGETTING
Biological
· Information (neural codes) not consolidated in hippocampus
· Inadequate brain chemical activity (e.g., protein kinase, acetylcholine)
· Evolutionary adaptiveness of forgetting
· Brain damage that produces amnesia
Psychological
· Failure to encode information (e.g. inadequate rehearsal)
· Weak retrieval cues and interference
· Mental schemas distort information
· Motivated forgetting of anxiety-arousing information
Environmental
· Stimulus overload
· Information lacks distinctiveness, meaning, or organization
· Mismatch between learning and recall environments
· Misinformation effects: post-event stimuli distort information
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Chapter 5: Sensation and Perception




