Psychology 1000 – Chapter 5 – Sensation and Perception
Synesthesia: rare condition in which people experience sounds as colours or tastes as touch sensations that have diff shapes (mixing of senses) 
· Maurer & Mondroch: suggest that we’re all born synesthetic since neural pathways in infants are fairly undifferentiated & lead to cross-modal perception
· fMRI show peeps w/ synesthesia w/ word/colour linkages, visual cortex has neural activity too when hearing certain words
· Origin Theories:
· Pruning of neural connections that occur in infancy has not occurred in peeps w/ synesthesia so that brain regions retain connections that are absent in most peeps
· Peeps w/ synesthesia, there’s deficit in neural inhibitory processes in brain that ordinarily keep input from 1 sensory modality from “overflowing” into other sensory are as & stimulating them 
Sensation to Perception: 
1) Stimulus is received by sensory receptors 
2) Receptors translate stimulus properties into nerve impulses (transduction)
3) Feature detectors analyze stimulus features
4) Stimulus features are reconstructed into neural representation
5) Neural representation is compared w/ previously stored info in brain
6) Matching process results in recognition & interpretation of stimuli
· Info comes in through our senses & brain interpret that info (LOOK w/ eyes, SEE w/ brain)
Binding problem: how do we bind all our perceptions into 1 complete whole while keeping its sensory elements separate (ex. smelling rose but fusing look, texture, & smell together but still fending stimuli all separately)
Transduction: when sensory receptors translate stimulus into language NS understands (nerve impulses)
Sensation: Stimulus-detection process by which our sense organs respond to & translate environmental stimuli into nerve impulses that are sent to the brain 
Perception: organizing & giving meaning to input (active process of organizing this stimulus input & giving it meaning)
Contribution of Context: Stimuli vary w/ environment (creating a different perception) 
· Naming colour of words (we automatically read the words) 
· Creates conflicting stimuli… perception has to consciously block it 
The Stroop Effect: 
1. State colours as fast as you can
2. Now state the colours as fast as you can (the words are coloured but the words name the colour)
3. Now state the colours (words do not reflect colour of word)
Psychophysics: studies relation b/w physical characteristics of stimuli & sensory capabilities 
-> Concerns: 
· Absolute limits of sensitivity (ex. softest sound that humans can detect)
· Differences b/w stimuli (ex. what’s smallest diff in brightness can we detect)  
Absolute Threshold: lowest intensity @ which a stimulus can be detected 50% of time
· Lower absolute threshold = Higher the sensitivity 
· When you can say “yes, I consciously saw that”
Decision criterion: standard of how certain they must be that a stimulus is present b4 they will say they detect it 
· Changes based on factors (ex. fatigue, expectation, potential significance of stimuli)
Signal detection theory: concerned w/ factors that influence sensory judgments 
· Show that perception, in part, is a decision
· Play low stimulus intensity & participants’/situations’ characteristics influence decision criterion
· More conservative peeps said “no” more, bolder said “yes” more even when it wasn’t there  
Difference Threshold: smallest difference b/w 2 stimuli that can be detected 50% of the time (JUST noticeable difference - jnd)
Weber’s Law: difference threshold (jnd) directly proportional to magnitude of stimulus for which comparison is being made 
· Weber fraction: proportion mentioned above
· Amount of increase needed to make a difference
· Ex. +1g for 20kg means nothing but +1g for 20g
· Breaks down @ extremely high & low intensities of stimulation
· Holds up well within most frequently encountered range 
· Smaller the fraction, greater the sensitivity to difference
Subliminal stimuli: stimulus that’s so weak or brief that, although it’s received by senses, it cannot be perceived consciously (Below absolute threshold)
· Can affect attitudes & behaviour w/o our knowing it to a very limited extent 
Subliminal messages: 
· Late 1950s: James Vicary (P.R. executive) arranged to have subliminal msgs flashed on theatre screen during movie (msgs were “Drink coca-cola”, “eat popcorn”)
· Results: Increased popcorn sales by 50% & soft-drink sales by 18%
· Public outraged, fear of brainwashing (National Association of Broadcasters outlawed subliminal msgs on American TV)
· Problem: Vicary’s results under controlled experimental conditions failed to be replicated
· Admitted later that his study was a hoax 
· But… it sparked large amounts of research in area
· Studies were finding that subliminal msgs didn’t really change consumer behaviour
· But research started to focus on more subtle processes, like our attitudes
· Can subliminal msgs impact our attitudes towards people or things?
Krosnick (1992): 
· Showed participants 9 slides showing pics of people 
· Half of participants received negative subliminal msgs just prior
· Half received positive subliminal messages just prior 
· Results: Participants expressed somewhat negative attitudes towards negatively “primed” individuals compared to their positive counterparts 
Subliminal msgs in Marketing: 
· Use sex and monies (changes consumer’s attitude toward the product)
More effective: what advertisers have discovered is that stimuli above absolute threshold are more powerful than subliminal messages
Sensory adaptation (habituation): diminishing sensitivity to unchanging stimulus 
· Sensory neurons engineered to respond to constant stimulus by decreasing their activity 
· Frees senses from constant & mundane stimuli to pick up informative changes in environment
Attention Test: count how many passes people in white did while people in black passed too
· You focused so hard that you didn’t even notice the moon-walking bear 
· Next task: even though we knew it would change somewhat, we only noticed a few out of 21 changes in the scene
Visual Attention: attentional capture
· Inattentional blindness: failure of unattended stimuli to register in consciousness 
· Sometimes termed change blindness
· Simons & Chabris (1999): 
· Subjects watched & attended to a video
· Over ½ failed to notice bizarre event
Experiment of Simons & Chabris: 
· Person hands him a form to sign and then he ducked down
· A new person comes up and deals with him 
· 75% didn’t notice the person change 
· Difference b/w 25% & 75% may be just chance (perhaps just happened to pay attention to person at desk) 
· Body language different, leaning @ counter, attention was @ Experimenter 
Role of Attention: Involves 2 processes of selection
1) Focusing on certain stimuli
2) Filtering out other incoming info 
Shadowing: technique to study attention in which participants wear earphones & listen to 2 msgs simultaneously
· Asked to repeat or “shadow” one of the messages which they can do usually successfully
· However, they generally have very difficult time remembering the other msg
· Shadowing experiments demonstrate that we can’t attend completely to > 1 thing @ a time 
· But can shift our attention rapidly back & forth b/w the msgs 
Environmental/Personal factors
· Attention strongly influenced by nature of stimulus & by personal factors
· Personal interests & motives will direct your attention
· Motives: if you’re hungry, you have an increased sensitivity to food-related cues
· Biological survival: If stimuli threatening, peeps will quickly focus their attention on that stimulus
· Hansen2: found that peeps respond more quickly to angry-looking faces in crowd compared to smiling faces 
Reaction to projectiles: Jeffrey Lin et al (2009)
· Sat participants in front of a video screen & tested their reaction times in response to images that sped from background
· Significantly faster reaction times for images that were coming towards their heads compared to images that would just miss their head 
Vision: perceive small part of electromagnetic (EM) spectrum (visible light 700nm to 400nm)
· Light waves measured in nanometers (billionths of meter)
Anatomy of Visual system: 
· Cornea: transparent protective structure @ front of eye through which light waves enter eye
· Pupil: adjustable opening that controls amount of light that enters eye by dilating/constricting
· Iris: colourful part (where muscles that control pupil are located)
· Lens: Elastic structure that becomes thinner to focus on distant objects & thicker to focus on nearby objects
· Retina: multi-layered tissue @ rear of fluid-filled eyeball that’s light sensitive & where lens project visual image
· Photoreceptors transduce light energy into electrical impulses 
Myopia: Nearsightedness (can see near things but not far)
· Eyeball is longer – back to front – so lens focuses light in front of retina
Hyperopia: Farsightedness (difficulty seeing close-up objects)
· Eyeball too short (lens focuses light behind retina) 
Light-sensitive receptor cells in retina:
· Cones: clour receptors that function best in bright illumination (colour & detail)
· Concentrated in centre of retina
· Fovea (in centre of retina) contains ONLY cones 
· Rods @ peripherals while cones decrease in conc. when moving away from Fovea 
· Rods: primarily black-&-white brightness receptors that function best in dim light
· 500 times more sensitive to light than cones (but no rise to colour sensations)
· Mostly in periphery of retina – though everywhere in retina except fovea 
· Send their msgs to brain via 2 additional layers of cells
Bipolar cells: synaptic connections w/ rods & cones
· Many rods connect to 1 cell (combine/funnel their individual electrical msgs to bipolar cells 
· Additive effect of many signals may be enough to fire it
· Cones: in periphery, act like rods (i.e. many cones to 1 bipolar cell) 
· @ fovea, each cone has own single bipolar cell 
Ganglion cells: cells whose axons are connected into bundle to form optic nerve 
· Bipolar cells synapse w/ this layer 
· Light-sensitive ends point away from direction of entering light & receive only fraction of light energy entering eye 
Visual acuity: ability to see fine detail (greatest when image projects directly onto fovea)
· Blindspot: no photoreceptors b/c where optic nerve is @ back of eye
Photopigments: protein molecules that translate rods/cones light waves into nerve impulses
· Absorbing light, producing chemical reaction that changes rate of NT release @ receptor’s synapse w/ bipolar cells 
· Greater change in NT release = stronger signal passed on to bipolar cells, then ganglion cells
· Visual transduction: action of photopigments
Brightness & Dark Adaptation:
· Have “dual visual system”: Some animals see in daylight, some in night
· Human visual system adapted for both high & low light conditions
· Dark adaption: progressive improvement in brightness sensitivity in low illumination 
· Photopigment molecules are regenerated in dark (depleted when eyes expose to high illumination)
· Rely on rods for vision in low light conditions (able to detect 1/10000 light intensities than before)  sensitive to red (cones most sensitive to green/yellow range of spectrum in low illumination)
· Rods & cones adapt differently 
· Cones: adapt after 10 minutes (sensitivity has reached its max)
· Rods: adapt after 30 minutes 
Colour vision: 
· Trichromatic theory: Young – Helmholtz 
· 3 types of colour receptors in retina
· Cones most sensitive to blue, green, red wavelengths
· Visual system combines activity from these cells
· Colours are perceived by additive mixture of impulses
· If all are equally activated – white colour is produced 
· Receptors will send msgs to brain, based on amount of light energy they got of each colour 
· BUT IT DOESN’T EXPLAIN SOME THINGS 
· Red-green colourblind individuals should not be able to perceive yellow (red + green = yellow) but they can 
· Afterimages: image in diff colour appears after colour stimulus has been viewed steadily & then withdrawn 
· Opponent – Process theory: Hering
· Each of 3 cone types respond to 2 diff wavelengths (opposite chemical reactions)
· Red OR green; Blue OR yellow; Black OR white 
· Explains afterimages: staring @ certain colour so long that neural processes fatigue
· Have “rebound” effect w/ receptors responding w/ its opponent opposite reaction
· Dual Process theory: combines trichromatic & opponent – process theories
· Cones contain 11 or 3 diff protein photopigments, most sensitive to red, green, or blue
· Opponent processes occur in ganglion cells, neurons in relay station & visual cortex by altering rate of firing
Colour Deficient Vision:
· Trichromats: normal colour vision (sensitive to all 3 systems)
· Dichromats: deficient in 1 system (red-green is most common)
· Monochromat: sensitive to black-white only 
Reconstructing Visual scenes: 
· Optic nerve sends impulses go from visual relay station in thalamus
· Input then sent mostly to primary visual cortex (occipital lobe)
· Fovea has large representation in visual cortex
· Groups of neurons within primary visual cortex are organized to receive & integrate sensory nerve impulses originating in specific regions of retina 
· Feature detectors: specialized neurons that break down & analyze specific features of stimuli
· Fire to specific characteristics of stimuli
· Respond maybe to bars, slits, edges, in certain orientations, colour, depth, movement 
· Parallel processing: processing lots @ same time to create 1 unified image
· Final stage in process of constructing visual rep: info analyzed & recombined by primary visual cortex is routed to other cortical regions (visual association cortex)
· Brain also responds selectively to complex stimuli that got special meaning through experience
Sound waves: form of mechanical energy that’s stimuli for our sense of hearing 
· 2 characteristics: frequency & amplitude 
· Frequency: # of sound waves/cycles per second that determines pitch (higher f = higher pitch)
· Amplitude: vertical size of sound waves (compression/stretch vertically of molecules in conducting medium)
· Determines loudness (larger amplitude = louder) 
· Decibels (db): measure of physical pressures that occur @ eardrum -> diff in amplitude
· Increase of 10 decibels = 10x loudness increase
Audition: stimulus for hearing = sound waves
Audition transduction system: made up of tiny bones, membranes, liquid-filled tubes designed to translate pressure waves into nerve impulses 
· Auditory canal  eardrum  middle ear  oval window  inner ear 
Anatomy of Hearing: 
· Outer ear: 
· Pinna
· Sound enters auditory canal causing tympanic membrane (eardrum) to vibrate
· Eardrum: moveable membrane that vibrates in response to sound waves 
· Middle ear: cavity housing 3 tiny bones (malleus, incus, stapes)
· Vibration cause 3 tiny bones to vibrate which amplify sound more than 30x
· Cause oval window (membrane formed boundary b/w middle & inner ear & which stirrup is attached to) to move in & out 
· Inner ear: 
· Cochlea: coiled, snail-shaped tube that’s filled w/ fluid & contains basilar membrane (sheet of tissue that runs its length & which moves as oval window moves)
· Organ of Corti: located on top of membrane & contains many tiny hair cells that’re actual sound receptors 
· Hair cells send impulses via auditory relay station in thalamus to auditory cortex (in temporal lobe) 
· Bending of hair cells trigger release NT substance into synaptic space b/w hair cells & neurons of auditory nerve 
· Louder = high-amplitude sound waves cause hair cells to bend more & release more NT 
· Only some will fire @ certain thresholds so loudness depends on rate of firing & which hair cells are sending msg
· Pitch: 
· Frequency theory: nerve impulses sent to brain match frequency of sound waves
· Problem rate of firing limits neurons so can’t produce individual impulses can’t produce high enough frequencies of firing to match sound wave frequencies about 1000 hz
· Place theory: specific point in cochlea where fluid wave peaks & most strongly bends hair cells serves as frequency coding cue (for higher frequencies)
Ben: blind guy who uses echolocation to determine where everything was (Flash sonar)
· Makes images in head by making clicking sound to bounce sound off of stuff to see its density 
Sound Localization: NS uses info concerning time/intensity differences of sounds arriving @ 2 ears to locate the source of sounds in space (ex. loudest & first arrived to closest ear to sound) 
· Timing of sounds: 
· Sounds arrive @ closest ear first & use difference in arrival time
· Intensity of sounds:
· Sound arriving @ closest ear will be more intense (use differences in intensities)
Conduction deafness: caused by problems involving mechanical system that transmits sound waves to cochlea 
Nerve deafness: caused by damaged receptors within inner ear or damage to auditory nerve  
Gustation (taste)/Olfaction (smell): chemical senses b/c their receptors are sensitive to chemical molecules rather than to some form of energy 
· Sense of taste only responds to 4 qualities: sweet, sour, salty, bitter
· Taste buds: chemical receptors concentrated along edges & back surface of tongue
· Umami: additional taste sensation that increases sensitivity of other taste qualities 
· Olfaction: long cells that’re receptors for smell that project through the lines of the upper part of the nasal cavity & into the mucous membrane
· Theory of how we discriminate b/w diff odours: olfactory receptors recognize diverse odours individually rather than by mixing the activity of smaller # of basic receptors 
· Olfactory bulb: forebrain structure immediately above nasal cavity where receptors fire send their input to 
Pheromones: chemical signals found in natural body scents, may affect human behaviour in subtle ways
Menstrual synchrony: tendency of women who live together or are close friends to become more similar in menstrual cycle (maybe due to pheromones)
Body senses: sense of touch, kinesthesis (muscle movement), & equilibrium 
· Inform us of body’s position & movement 
Tactile senses: humans feel 4 types – pressure (touch), pain, warmth, cold 
· Free nerve endings: simple nerve cells beneath skin’s surface that resemble the bare branches of tree (primary receptors for pain & temperature)
Phantom limb: amputees experience vivid sensations coming from missing limb 
· Irritation of nerves that used originate in limb fools brain into interpreting resulting nerve impulses as real sensations 
Pain: brain recordings reveal that cerebral processing of pain occurs faster than for other kinds of tactile stimuli
· Permitting more rapid response 
· Suffering: occurs when both painful sensations & negative emotional response are present
· Immune system: glial cells involved in creation & maintenance of pathological pain
· Glial cells release cytokines to promote inflammation from viral/bacterial stimulus
Gate Control theory: experience of pain results from opening & closing of gating mechanisms in NS 
· Events in spinal cord can open system of spinal cord “gates” & allow nerve impulses to travel toward brain
· Central control mechanisms: nerve impulses in fires descending from brain can also influence spinal gates 
· Allows thoughts, emotions, beliefs to influence experience of pain & helps to explain why pain is psychological phenomenon as well as physical one 
Endorphins: natural opiates that exert painkilling effects by inhibiting the release of NT involved in synaptic transmission of pain impulses from spinal cord to brain 
Kinesthesis: provides us w/ feedback about our muscles’ & joints’ positions & movements (helps w/ coordination of body movements)
Vestibular sense: sense of body orientation or equilibrium that coordinates w/ kinesthesis
· Vestibular apparatus of inner ear: where vestibular receptors are located 
· 2nd part of body-sense system
3 semicircular canals: part of eq. system that contains receptors for head movement (each canal lies on diff plane)
· Fluid in it flows & shifts onto hair cells to send msg to brain when brain moves
Vestibular sacs: @ base of semicircular canals; contains hair cells that respond to position of body & tell us whether we’re upright or tilted @ angle 
2 types of perception-creating processes:
· Bottom-up processing: system takes in individual elements of stimulus & then combines them into unified perception (ex. reading)
· Top-down processing: sensory info is interpreted in light of existing knowledge, concepts, ideas, expectations 
· Accounts for many of the psychological influences on perception (ex. motives, expectations, culture, experiences)
Gestalt Principles: perceptions have organization/structure that people group & interpret stimuli in accordance to
· Gestalt psychologists proposed principles of organization
· Figure-ground
· Tendency to organize stimuli into a central or foreground figure & background
· Central figure: usually in front of or on top of what we perceive to be background // tends to be more striking & more memorable than the background 
· Similarity: when parts of configuration are perceived as similar, group together 
· Proximity: elements that are near one another are likely to be perceived as part of same configuration
· Good continuation: link individual elements together so that they form continuous line or pattern that makes sense
· Closure: tendency to close open edges of figure or fill in incomplete figure so that identification of form is more 
Perceptual schema: mental rep/image that allows us to classify & identify sensory input in top-down fashion   recognition of stimulus by comparing to it 
· Gregory: each of our perceptions is essentially hypothesis about nature of object or more generally meaning of sensory info 
Perceptual set: readiness to perceive stimuli in particular way (believing is seeing) 
· Like being primed to expect something & therefore perceiving it
Study by Kelley: told participants to watch guest lecturer (primed them w/ “warm” vs. “cold” descriptor) 
· Whatever the participants were primed prior, they reported as such & interacted w/ him less
Perceptual constancies: things that allow us to recognize familiar stimuli under varying conditions 
· Shape constancy: allow us to recognize peeps & other objects from many diff angles
· Bright “ : relative brightness of objects remains same under diff conditions of illumination 
· Size “ : perception that size objects remains relatively constant even though images on retina change in size w/ variations in distance
Retina: receives info in only 2D (length & width)
· Brain: translates those info cues into 3D perceptions
Monocular depth cues: need only 1 eye
· Light & shadow, linear perspective (perception that parallel lines converge or angle toward each other as they recede into distance), interposition (objects closer to us may cut off part of our view of more distant objects), height in horizontal plane (ex. further = higher plane), texture (appears finer texture of objects as distance increases), clarity (up close = clearer), relative size (looks smaller = further away), motion parallax (closer objects moving in opposite direction) 
Binocular cues: need 2 eyes
· Binocular disparity: each eye sees slightly diff image so that brain’s visual input from 2 eyes is analyzed by feature detectors that are attuned to depth
· Convergence: produced by feedback from muscles that turn eyes inward to view near objects
Movement: 
· Cue that movement of stimulus across retina + object’s relative movement against structured background
· Stroboscopic movement: illusory movement produced when light’s briefly flashed in darkness, then few millisecond later, another light is flashed nearby (seems like light moved from 1st spot to next)
Illusion: compelling but incorrect perceptions (erroneous perceptual hypothesis about stimulus nature    
· Attributed to perceptual constancies that ordinarily help us to perceive more accurately
· Perceptual hypotheses strongly influence by context (surroundings)
· Ponzo illusion: lines longer than others based on exterior stimuli
· Ames: put 2 peeps in trapezoid room so it looks weird 
· Muller-Lyer illusion: 2 equal lines <-> vs. >-<
Cross-cultural research: shows which aspects of perception occur in all people, which only in certain cultures (visual, taste, odour, & texture)
· When viewing image, will see something differently based on cultural experiences & type of perceptions we’re used to experiencing
· Ex. tribal African peeps don’t use monocular cues unlike Westerners b/c no constant exposure to 2D pics that our perceptual system effortlessly turns into 3D pics 
Critical period: period during which certain kinds of experiences must occur if perceptual abilities & brain mechanisms that underlie them are to develop normally 
· Deprivation experience that’s used to determine CP:
· New born cat exposed to room of vertical stripes or horizontal stripes for 5 months, then later part of life in nice room
· Quickly adapts BUT seems “blind” to orientations that’s perpendicular to stripes in room from before 
· Had no cells that fired in response to horizontal/vertical stimuli, resulting in visual impairment
· All cells adapted to new environment of vertical only stripes, stead of degenerating
Blind from birth, then eyesight restored: eyes work but brain can’t make sense of everything (can immediately perceive figure-ground relations, scan objects visually, follow moving targets w/ eyes – innate)
· Couldn’t identify objects (only can b touch)  poor perceptual constancies even if can identify simple objects (Lee Hadwin pg 182)
Mcgerkie effect: mouth movements influence what we’re hearing 
Blindsight: Blind people can’t see, but they usually can guess movement of square in experiment
· Vision isn’t entirely seeing (more than simply being aware of what you’re physically seeing)
· There’s 2 separate pathways for eyes 
· More recent pathway: through thalamus to visual cortex that is when we consciously see
· Go to brain stem then to higher relay centres of the brain (more primitive pathway that’s used when you’re blind or new pathway is blocked)
· Only detects movement 
· Visual info must be processed/influence behaviour outside conscious awareness 
Visual Neglect: 
· Peggy suffered stroke mainly in parietal lobe 
· Parietal lobe creates 3D image & spatial look of world and memories 
· Not blind, but can’t see half of visual field 
· Draws daisy from memory & can only draw half (thought that she was drawing it all around but when it’s pointed out to her that it’s wrong, she’ll be able to see it)

Chapter 6 – psych 
Consciousness: Moment-to-moment awareness of ourselves & environment 
· Subjective, dynamic (ever-changing), self-reflective & central to our sense of self
Measuring State of consciousness: 
· Self-report: people describe their inner experiences (most direct insight into person’s subjective experiences, but not always verifiable)
· Physiological measures: establish correspondence b/w bodily states & mental processes (objective but what’re they experiencing subjectively?)  ex. Brain activity from EEG
· Behavioural measures: test performance on special tasks (ex. rouge test – red dot on nose, look into mirror, recognize self?)  objective but still must infer person’s state of mind
Psychodynamic perspective: mind has 3 levels of awareness  nonconscious processes affect behaviour
· Conscious mind: thoughts, perceptions & other mental events we’re currently aware of
· Preconscious: stuff out of current awareness but can be easily retrieved under certain conditions
· Unconscious: events cannot be brought into conscious awareness under ordinary circumstances (manifest consciousness through fears, dreams)  would arouse anxiety, guilt probs 
Cognitive: views conscious/unconscious as working together not as in constant conflict w/ each other 
· Unconscious acts as sophisticated support service, working in harmony w/ our conscious thoughts
· Controlled (effortful) processing: voluntary use of attention & conscious effort 
· Automatic processing: activities can be performed w/ little or no conscious effort
· More practice leads to increased performance & brain regions involved in conscious thought become less active (ex. learning to type), becoming automatic
· Divided attention: automatic processing does this (ability to perform > 1 activity  @ a time)
· More difficult when tasks require similar mental resources
· Can have srs –ve consequences in certain situations (ex. call/driving)
· Disadvantage: reduces chances of finding new ways to approach problems while controlled is more flexible/open to change
· Emotional & motivational processes operate unconsciously & influence behaviour 
· Bargh/Chartrand: we’re unconsciously influenced by events in environment, impacting mood 
Adrian Owen: found that using PET/fMRI scans, can see brain activity similar to conscious person when vegetative state person underwent certain tasks (ex. show familiar faces to them)
Visual agnosia: inability to visually recognize objects (can see, but not w/ brain)
· D.F. had that & propagnosia after exposed to CO; can only identify w/ touch, not sight
D.F.: primary visual cortex undamaged; nonconscious visual pathway used to guide movement was intact
· Part of pathway that provided visual info for conscious recognition of faces/objects was damaged 
Modular mind: mind is collection of largely separate but interacting info-processing modules that perform tasks related to sensation, perception, memory etc… 
· Modules process info in parallel but sometimes cross-talk 
Global workspace: represents consciousness as unified activity of multiple modules in diff areas of brain (conscious perception/thought is particular subset of many brain modules & connecting circuits act @ same time that’s joined in unified activity & strong enough to be conscious (only aware of whole)
Circadian rhythm: daily biological cycles in which every 24 hrs, bodily functions (ex. body temp, hormonal secretions) undergo rhythmic change that affects our mental alertness & readies our passage back & forth b/w states of wakefulness & sleep 
· Regulated by “suprachiasmatic nuclei” (SCN), located in HT & is brain’s clock 
· Have genetically programmed cycle of activity & inactivity 
· Linked to tiny pineal gland which secretes melatonin (hormone that has relaxing effect on body)
· Daytime: SCN activity high, inhibiting pineal gland secretion, so higher temp & alertness
· Nighttime: opposite effect 
· Environmental factors: light entering eyes (which have neural connections to SCN) increase SCN activity
Free-running circadian rhythm: most drift into longer “natural” cycles of about 24.2-24.8hrs 
· Naturally occurring cycle  those in isolation studies end up following it 
· Blind peeps insensitive to light can’t follow 24hr b/c everything is in free-running so ugh
Early Bird vs. Night owl:
· Morning peeps go to bed earlier & wake up earlier but alertness peak earlier in day meaning they do better in early classes than night owls (earlier circadian rhythm) 
· Night owls perform better in later afternoon or early evening classes
· Warmer annual climate regions exhibit greater morning peeps than colder places 
Seasonal affective disorder: cyclic tendency to become psychologically depressed during certain month of year 
· Fall/winder (b/c shorter periods of daylight & then lift in spring) 
· Circadian rhythm of SAD sufferers may be particularly sensitive to light so the seasons mess w/ their circadian clocks 
Jet lag: sudden circadian disruption caused by flying across several time zones in 1 day 
· Body naturally adjusts about 1hr or less per day to time zone changes 
· Peeps typically adjust faster flying west b/c lengthening day is more compatible w/ natural free-running circadian cycle 
Nightshift work: sucks & eventually, fatigue, stress & likelihood of accident increases 
· On-the-job sleepiness is worst midnight to 6am b/c sleepiness from biological clocks & fatigue from poor daytime sleeping 
· Rotating shift work: forward rotating work schedule takes advantage of extending working day than compressing 
EEG recordings: beta waves – show up when awake, alert (esp. @ high frequency of 15-30 cycles/s)
· Alpha waves- when relaxed, drowsy, sleepy (8-12 cycles/s)
Stages of sleep: 
· Stage 1: light sleep from which can be easily awakened from & may experience body jerks/images
· Brain wave is more irregular, slower theta waves increase
· Stage 2: sleep deepens – muscles more relaxed – harder to awaken – breathing/heart rate slows 
· Sleep spindles form (periodic 1- to 2-second bursts of rapid brain-wave activity)
· Stage 3: sleep deepens, delta waves form (very slow & large)
· Stage 4: Delta waves dominate EEG pattern
· Stage 3/4: slow wave sleep (body relaxed, activity in various parts of brain decreased; hard to awaken)
· REM: rapid eye movement
· High arousal (heart rate, breathing, brain wave activity) – kind of like you’re awake 
· REM sleep paralysis (difficult for voluntary muscles to contract)
· Frequent dreaming (when woken @ this time, dreamer could almost always report it)
· Full cycle: 1-2-3-4-3-2-REM
· Non-REM dream: sleep thoughts b/c closer resemblance to daytime thinking than to REM dreams 
· Fixed, unmoving like tableau & mental activity is simple & jumbled 
Amount of sleep needed: changes occur as we age (we need less)
· REM sleep decreases dramatically during infancy & early childhood, but remains relatively stable thereafter 
· Time spent in stages 3 & 4 declines 
Sleep deprivation: “avg” sleep-deprived person functioned only as well as someone in bottom 9% of non-deprived participants 
· Mood buffered most, cognitive, finally physical performance
· Students who’re sleep deprived perform worse but thought they performed better 
Restoration model: sleep recharges rundown bodies & allow recovery from physical & mental fatigue 
Evolutionary/circadian sleep models: emphasizes that sleep’s main purpose is to increase species’ chances of survival in relation to its environmental demands 
· Circadian sleep-wake pattern was adapted to food requirements, methods of defense from attack, predator or prey?
· Sleep for conserving energy 
REM-rebound effect: tendency to increase amount of REM sleep after being deprived of it 
· REM is vital for mental functioning, esp for processes related to learning & memory consolidation 
· May be high level of brain activity in REM helps strengthen neural circuits involved in remembering important info from preceding day 
Sleep Disorders: 
· Insomnia: chronic difficulty in falling asleep, staying asleep, or experiencing restful sleep 
· Most common sleep disorder (affects 10-40% of pop)
· Has biological, psychological, & environmental causes 
· Pseudoinsomniacs: claim they have insomnia but don’t actually but they feel shit
· Treatment: stimulus control (conditions body to associate stimuli in sleep environment w/ sleep rather than w/ waking activities & sleeplessness)
· Narcolepsy: Extreme daytime sleepiness & sudden uncontrollable sleep attacks
· last from less for a minute to an hour
· May also experience Cataplexy (sudden loss of muscle tone triggered by laughter, excitement, & other strong emotions)  like paralysis during REM sleep 
· Cause: some sort of genetic predisposition combined w/ unknown environmental factors
· Treatment: stimulant drugs reduce daytime sleepiness, antidepressant drugs decrease attacks of cataplexy 
· Sleepwalking: typically occurs during stage 3/4 period & unresponsive but vaguely conscious of environment
· About 10-30% of children sleepwalk but only 5% of adults
· Cause: inherited, daytime stress, alcohol & certain illnesses & medications can affect it 
· REM-sleep behaviour disorder: loss of muscle tone that causes normal REM sleep paralysis is absent
· RBD sleepers will mimic actions during sleep that reflect what they dreamed 
· Often injure themselves while sleeping & sometimes injure their sleeping partners as well 
· Unknown causes, no treatment – just tie them down 
· Nightmare: frightening dreams during REM sleep (everyone pretty much experiences one of these at some point)
· Physiological arousal during nightmares are same levels as experienced during pleasant dreams 
· Night terror: more intense than nightmares that occur during stage ¾ sleep
· Sleeper sits up & starts screaming (terrified & near panic) but doesn’t remember it ever
· 6% of children but only 1-2% adults 
· Greatly elevated physiological arousal  heart rate may double/triple 
Hypnagogic state: transitional state from wakefulness through early stage 2 sleep 
When we dream: Not just in REM sleep, but majority of dreaming does take place during REM sleep
· Final hours of sleep contains more dreaming compared to beginning of sleep
· When brain is most active (REM & final hrs of sleep) 
Dream about? Generally quite “ordinary” w/ familiar settings & often involve peeps we know 
· Large proportion contain negative emotions and/or contained aggressive acts
· Experiences & current concerns can shape dream content 
· ½ dreams contain same content reflecting experiences of our most recent day 
· Women dream men & female equally but men have 2/3 males 
· Self-reports doe, like do we even trust?
Why dream?
· Freud Analytic Theory: wish fulfillment (gratification of our unconscious desires & needs)
· Manifest content: “surface” story that dreamers report
· Latent content: surface story disguised psychological meaning 
· Dream analysis is subjective doe 
· Activation-synthesis Theory: during REM sleep, brain stem bombards higher brain centres w/ random brain centres w/ random neural activity that doesn’t match our external sensory events, but our cerebral cortex continues its job of interpretation, thereby creating a dream that provides “best fit” to the particular pattern of activation that exists @ any particular moment  
· Explains bizarre dreams since brain trying to make sense of random neural activity & memory/experiences would also influence it 
· Dreaming doesn’t serve function, by-product of REM neural activity (physiological basis)
· Cognitive Approach: problem solving dream models (dreams can help us find creative solutions to our problems & conflicts b/c they’re not constrained by reality) 
· Bizarreness of dreams overestimated & ignore fact that dreaming happens in non-REM sleep too
· Cognitive-process dream theories: focus on process of how we dream 
· Dreaming & waking mental activity is similar (ex. rapid shifting of attention)
Lucid Dreaming: when you dream and can do stuff on your own
Psychoactive Drugs: drugs that influence subjective experience & behaviour by acting on NS
· Tolerance: decreasing responsitivity to drug (intensity of effects produced by same dosage level decreases over time) so must take more next time for same original intensity 
· Compensatory Responses: Physiological reactions opposite to drug effect (body adjusting to drug)
· Withdrawal: occurrence of compensatory responses after discontinued drug use 
· Influence activity of NT
· Agonist: activates or increases activity of NT by…
· Enhancing production, storage, or release of NT 
· Activate post-synaptic receptor (making easier for NT to stimulate their receptors)
· Prevent NT from being deactivated
· Antagonist: inhibits or decreases activity of NT by…
· Reduce synthesis, storage, or release of NT
· Bind to postsynaptic receptor binding site, preventing NT from binding 
Tolerance & Environment: 
· Classical conditioning: physical setting triggers progressively stronger compensatory responses, increasing user’s tolerance  environmental stimuli triggers compensatory responses, which is gross w/o drug masking the effects 
· In unfamiliar environment, conditioned compensatory responses are weaker, drug has stronger physiological net effect than usual (could overdose in that setting even if it’s usual dose)
Substance dependence (drug addiction): maladaptive pattern of substance use that causes person significant distress or substantially impairs that person’s life 
· Physiological dependence: if drug tolerance or withdrawal symptoms develop
· Psychological dependence: describe situations in which people strongly crave drug b/c of its pleasurable effects, even though they’re not physiologically dependent
· Still has physical basis b/c rooted in patterns of brain activity 
Misconceptions: drug tolerance always leads to significant withdrawal (not always)
· Physiological dependence is major cause of drug addiction (nah)
Depressants: decrease NS activity 
· Small doses: reduce tension, anxiety, produce relaxation
· High doses: slow down vital life processes to the point of death
· Ex. Alcohol, barbiturates (sleeping pills), tranquilizers (anti-anxiety drug) 
· B&T: widely over-used, powerful tolerance & physiological dependence can occur 
Alcohol: widely used recreational depressant drug that increases GABA activity (main inhibitory NT in brain), decreasing brain activity – also decrease glutamate – excitatory NT
· Tolerance to alcohol develops gradually but powerfully leads to physiological dependence & dangerous withdrawal syndrome 
· Alcohol myopia: “shortsightedness” in thinking caused by inability to pay attention to as much info as sober peeps  cognitive capacity reduced  start to concentrate only on those aspects of situation that stand out (cues) at immediate attention 
Alcohol Withdrawal
· Mild – Hangover (Headache, nausea, vomiting, tremors)
· Full blown withdrawal: 
· Phase 1: (begins 5-6 hrs after cessation of drinking) severe tremors, agitation, headache, nausea, vomiting, abdominal cramps, profuse sweating, hallucinations
· Phase 2: (begins 24-48 hrs after cessation of drinking) Convulsions
· Phase 3: (begins 2-3 days after…) Delirium tremens (DT)
· Hallucinations, delusions, agitation, confusion, hyperthermia (lethal maybe)
· Chronic consumption: 
· Brain damage
· Korsakoff’s syndrome: severe memory loss, dementia, sensory/motor dysfunction
· Causes scarring of liver
· Erodes muscles of hear  heart attack
· Higher risk of many cancers
Stimulants: Increase blood pressure, respiration, heart rate, alertness
· Improve mood, produce euphoria, maybe concentration/attention
Amphetamines: usually ingested, injected drugs that increases dopamine & norepinephrine activity 
· Increase blood pressure & can lead to heart failure & cerebral hemorrhage, stroke & eventually brain damage
· Heavy use  “Amphetamine psychosis” (Schizophrenia-like hallucinations/paranoid delusions occur from brain dopamine activity being artificially increased beyond normal levels from amphetamine use )
· Withdrawal symptoms: Sleep for 1-2 days, wake up depressed, exhausted, irritable
· Ecstasy (MDMA): derivative of amphetamine that used to be thought as safe drug but is actually neurotoxin (acts on dopamine & releasing serotonin & preventing reuptake)
· Used to enhance awareness of emotions & sensations
· Adverse effects: Kills/damages neurons that produce serotonin, cognitive impairment, depression, suicide, sudden death, sleep disturbances, sexual dysfunction
· Crystal meth: type of amphetamine that’s easy to make & has long-lasting effects 
· Causes irritability, insomnia, loss of REM sleep, hyperactivity, confusion, hallucinations, anxiety, paranoia, aggression 
Cocaine: powder derived from coca plant (used as anesthetic) eaten, smoked, snorted, injected
· Produces excitation, sense of increased muscular strength & euphoria 
· Blocks reuptake of norepinephrine & dopamine, increasing activity 
· Effects: Well-being, self-confidence, alertness, energy, strength, socially outgoing, fidgety, talkativeness
· Large doses: fever, vomiting, convulsions, hallucinations, paranoid delusions, depressive crash after cocaine high 
· Free-base form (Crack) smoked/injected
· Faster, more intense & more dangerous effects 
· Tolerance develops, withdrawal symptoms mild, potential for physiological dependence low 
Opiates: drugs derived from opium (product of opium poppy)  Ex.Morphine, codeine, heroin, oxycodone
· Major effects: Pain relief, mood changes (intense euphoria) 
· MoA: bind to & stimulate receptors normally activated by endorphins (pain relief) & increase dopamine activity (euphoria) 
· Oxycodone (Ocycontin/Percocet):
· Powerful painkillers that have intense mood-altering effects 
· Increases dopamine activity 
Hallucinogens: powerful mind-altering drugs that produce hallucinations 
· Natural – Mescaline, psilocybin; Synthetic – LSD, phencyclidine
· Usually distort or intensify sensory experience & can blur boundaries b/w reality & fantasy (unpredictable mental effects) 
· LSD: tolerance develops rapidly but decreases quickly, could decrease serotonin activity; powerful hallucinogen 
Marijuana: from hemp plant (Cannabis Sativa) – Most widely used illicit drug in Canada but hard to classify
· Approx: 1/3 of all Canadians have used MJ @ least once
· THC: major active ingredient & it binds to receptors on neurons throughout brain
· Brain produces own THC-like substances (cannabinoids)
· Chronic would increase GABA activity while also increasing dopamine activity 
· Misconceptions: 
· Leads to amotivational syndrome (unmotivated & apathetic towards everything)
· Gateway drug: causes people to use more dangerous drugs
· Has no significant dangers: Cancer-causing substances & impairs memory/learning
· Tolerance is produced (w/drawal: mild symptoms, restlessness // very chronic w/drawal: nausea, sleep disruptions, irritability)
Animal magnetism/mesmerism: Mesmer claimed that illness caused by blockages of invisible bodily fluid that obeys laws of magnetism 
Hypnosis: procedure in which “one person (subject) is guided by another (hypnotist) to respond to suggestions for changes in subjective experience, alterations in perception, sensation, emotion, thought of behaviour 
· Hypnotic induction: process that creates context for hypnosis (goal is to relax subject & increase his or her concentration – similar methods to meditation)
· Hypnotic susceptibility scale: contain standard scenes of pass/fail suggestions that are read to subject after hypnotic induction (about 10% are completely non-responsive, while most in-b/w)
· Hypnosis is just entering a trance-like state, allows them to be more open to suggestion 
· Hypnotized people choose what to feel, they choose to feel more (frontal lobe is active) & they actively participate in hypnosis (can’t force them to do anything)
· Orne & Evans: tested subjects who were asked to pretend to be hypnotized & to put hand in “acid” & throw @ someone & they did it, just like hypnotized peeps
· What usually does critical analysis in brain doesn’t work when hypnotized (when you make mistake, you don’t correct it, not because you don’t realize mistake, but rather you just don’t care)
· You can self-hypnotize: can undergo surgery w/o anesthetics (lots of placebo)
· Increase pain tolerance by modifying activity in brain areas that process painful stimuli but non-hypnotic techniques (visual imagery, cognitive distractions) can do that too
· Analgesia: absence of pain 
· Hypnotic amnesia: subjects don’t remember anything during session (vs. post hypnotic amnesia which happens after the session) 
· Maybe voluntary attempt to avoid thinking about certain info
· Altered state of consciousness that weakens normal memory system 
· Memory is less accurate under hypnosis (more recall errors) 
· Pseudomemories: false memories created during hypnosis by statements or leading suggestions made by examiner 
Meditation: wide range of diff practices that self-regulate attention, mind, & in some cases physiological responses 
· Mindfulness: technique that allows thoughts, feelings, sensations, & other mental events to come & go w/o effort or deliberate consideration
· Concentrative: focus on single sensory or mental event 
· Similarity b/w approaches: deliberate manipulation of attention
· Result of meditation: deep sense of calm, slowing of mind’s internal dialogue, heightened perception, absorption in moment, merging of conscious awareness w/ object of meditation
· Brain activity @ frontal cortex areas, cingulate cortex, parietal cortex 
· Differences in areas related to autonomic/physiological processes (ex. midbrain areas)
· Cingulate cortex: related to attentional focus
· Frontal cortex: emotions (esp. feelings of peace & love) & attention
Theories of Hypnosis:
· Dissociation Theory: hypnosis is an altered state involving a division (dissociation) of consciousness
· Hypnosis creates division of consciousness in which person simultaneously experiences 2 streams of consciousness that are cut off from each other
· Stream 1: responds to hypnotist’s suggestions
· Stream 2 (hidden observer): part of consciousness that monitors behaviour (remains in background but aware of everything that goes on)
· Explains why behaviours while hypnotized seem involuntary
· Social cognitive theory: hypnotic experiences result from expectations of people who are motivated to take on role of being “hypnotized” 
· Most people believe that hypnosis involves trancelike appearance, responsiveness to suggestion, & loss of self-consciousness 
· Develop perceptual set b/c they expect to be in trance, lose self-consciousness & responsiveness to suggestion
· Could account for those 15% who can’t be hypnotized, they just don’t BELIEEEEEEVE
· Classroom demonstration: uni students told that hypnotized people usually experience spontaneous stiffening of muscles in dominant hand (which isn’t actually try) but after hypnotized, 55% of them exhibited stiffening of hand w/o suggestion from their hypnotist but other controlled hypnotized peeps didn’t feel it
Brain activity: slightly altered when hypnotized: 
· Kossyln: PET scan peeps who could remove colour from something they see & compared when they did that regularly or when they were hypnotized 
· Same results except more activity in left hemisphere when hypnotized 
Dissociative identity disorder: state in which peeps become deeply enmeshed in role & sincerely come to perceive themselves as having multiple identities (social conscious) 
· State of divided consciousness that usually develops as protective reaction to extreme childhood trauma (dissociate) 



Chapter 7 – Psych 
Learning: process by which experience produces relatively enduring change in an organism’s behaviour or capabilities 
· Capabilities important b/c scientists measure learning by actual changes in performance
· Personal adaptation to ever-changing circumstances of our lives
Habituation: decrease in strength of response to repeated stimulus (simplest form of learning)
· Lets organisms conserve energy & focus on other more important stimuli
· Contrast w/ sensory adaption: you can habituate stimulus but sensory info still available if relevant
Sensitization: increase in strength of response to repeated stimulus 
· Ex. getting shocked consecutively 
· Purpose: to increase responses to potential dangerous stimulus 
Classical Conditioning: Learn to associate 2 stimuli such that 1 stimulus comes to produce response
· 1 stimulus elicits a response that was originally elicited only by the other stimulus 
· Learning an association that originally was produced only by other stimulus 
· Adaptive function: CC alerts organisms to stimuli that signal impending arrival of important event
· Acquisition: period during which response is being learned 
· Unconditioned stimulus (UCS): stimulus that elicits reflexive or innate, unconditioned response (UCR) w/o prior learning
· Unconditioned response (UCR): reflexive or innate response elicited by UCS w/o prior learning
· Conditioned stimulus (CS): Stimulus that through association w/ UCS comes to elicit conditioned response similar to original UCR (used to be neutral stimulus that didn’t elicit desired response) 
· Conditioned response (CR): response elicited by conditioned stimulus
· Note: UCR & CR are same, but what elicits them is different 
· Learning trial: when you pair CS w/ UCS to get UCR 
· Eventually, CS will elicit UCR w/o UCS 
· Greater intensity of UCS = less learning trials 
· Sequence & time interval of CS-UCS pairing impacts learning too 
Common Conditioning procedures: 
· Forward Short-delayed conditioning: (fastest learning) 
· CS appears first, still present when UCS present
· Forward Trace conditioning: 
· Gap in time separates end of CS & start of UCS
· Learning occurs fast if delay 2/3 sec or less 
· Simultaneous conditioning: less rapid conditioning
· CS & UCS presented at same time 
· Backward pairing: CS presented after UCS (slowest/none at all learning) 
Factors influencing classical conditioning:
· # of pairings for conditioned & unconditioned stimulus
· Intensity of unconditioned stimulus
· How reliably the conditioned stimulus predicts the unconditioned stimulus
· Timing (temporal relationship b/w the conditioned stimulus & the unconditioned stimulus)
Extinction: process in which classical conditioning can be reversed by presenting CS repeatedly in absence of UCS 
· Extinction trial: each presentation of CS w/o UCS
· Spontaneous recovery: reappearance of previously extinguished CR after rest period & w/o new learning trials 
· Usually weaker & extinguishes more rapidly in absence of UCS doe 
Stimulus generalization: stimuli similar to initial CS elicit CR 
· Adaptive advantage: predator doesn’t always make exact same stimulus so generalizing is good 
· Discrimination: to distinguish irrelevant stimuli from those that may signal danger or else will over-exhaust self 
· Demonstrated when CR occurs to 1 stimulus but not to others
· Can be taught by doing more CC & narrowing it down 
Higher order conditioning: neutral stimulus becomes CS after being paired w/ already established CS 
· Chain of events which has 2 CS stimuli
· Expands influence of classical conditioning on behaviour 
· First… Black square = no salivation
· Black square + bell = salivation (HO conditioning)
· Then… Black square = salivation
Phobia: behaviourists say - __ became fear-triggering CS b/c pairing w/ aversive UCS & stimulus generalizing
· Key assumption: if phobias are learned, they can be unlearned 
· Flooding: massive, immediate exposure to their fear 
· Idea: if they can reach their peak, then the lesser amounts of exposure should be easy 
· Exposure therapy: extinction of CR through exposure to CS w/o presence of UCS
· Systematic desensitization: muscular relaxation paired w/ gradual exposure to fear-inducing stimulus 
Aversion therapy: attempts to condition an aversion or repulsion to a stimulus that triggers unwanted behaviour by pairing it w/ noxious UCS
· Ex. giving alcoholic patients a drug that induces vomiting any time alcohol is consumed
· Shown mixed results that are often extinguished over time 
-> Not every emotional reaction can be CC’d to any stimulus  fear, attraction, aversion is easy; can affect physical health 
Virtual reality exposure therapy: client wears VR display helmet & body position sensors & connected to computer that generates virtual environment 
· Just as effective as standard exposure therapy  good for things that’s hard to do in real life, for peeps too afraid to do in vivo therapy b/c real thing too scary 
Operant conditioning: learning in which behaviour is influenced by its consequences
· Responses that produce favourable consequences tend to be repeated, whereas responses that produce unfavourable consequences become less likely to occur 
· Thorndike’s law of effect: placed hungry cat in box & put food outside box (instrumental learning)
· Cat accidentally steps on button which opens box’s door so it can get food
· The next time, cat would just hit it immediately (learning but not “insight”, rather through trial-&-error)
· Law of effect: response followed by “satisfying” outcome will become more likely to occur
· B.F. Skinner: free will doesn’t exist; we just respond to environment 
· Changing probability that behaviour occurs
· Learning new behaviour
· ABC
· Antecedent: stimuli present b4 behaviour occurs
· Behaviour: thing that organism emits
· Consequences: thing that follows behaviour
· Contingencies: relations b/w A & B, B & C
· Reinforcement: used to increase likelihood (strengthen) that behaviour occurs again
· Reinforcer: outcome (stimulus or event) that increases frequency of response 
· Positive: deliver something good
· Negative: remove something aversive 
· Punishment: used to decrease the likelihood (weaken) that behaviour occurs again
· Punisher: consequence that weakens behaviour 
· Positive: deliver something aversive (least effective)
· Produces rapid results (since necessity to stop particularly dangerous behaviour)
· Limitations: suppress behaviour but doesn’t cause organism to forget how to make response or provide diff more appropriate response
· Suppression may not generalize to other situations
· Arouses –ve emotions which can produce dislike & avoidance of person delivering punishment
· Can send msg to recipient that such aggression is appropriate & effective 
· Negative: remove something positive 
· Operational extinction vs. NP: OE- stimulus or event that’s reinforcing behaviour is removed
· NP: involves removal of other desirable stimuli
Pros of negative punishment over PP: 
· May arouse temp. frustration or anger, but less likely to create strong fear or even hatred of punishing agent 
· Physical aggression isn’t being modeled, so less opportunity for learning of aggression through imitation 
· Teaches recipient what not to do but doesn’t guarantee desirable behaviour to appear in its place 
Operant conditioning techniques: 
· Shaping: mold particular behaviour by reinforcing responses that get closer to it (little by little)
· Speeds up process of trial/error learning 
· Chaining: teaching someone to do a series of difficult tasks by reinforcing each response w/ opportunity to perform next response (usually must work backwards to learn)
· Ex. Bell is rung, which turns on light, which lever can be pressed & food will come
Skinner: w/ right degree of social engineering, we can breed better people (applications to education)
· Used pigeons as experimentee to show that positive consequences will reinforce that pigeons can do just about anything
· At first, pigeons do random crap but when they do the desired action, they’ll get good reward & eventually they’ll learn 
Reinforcers: (punishment too)
· Primary: fulfill basic physical needs so value is not learned (ex. food) b/c satisfy biological needs
· Secondary: gains value b/c it has been paired w/ other reinforcers 
· Illustrates how behaviour often depends on combination of classical & operant conditioning
· Value is learned (ex. monies)
CC vs OC: both can be caused by 1 stimulus
· CC: organism learns association b/w 2 stimuli (CS & UCS) that occurs b4 behaviour
· OC: organism learns association b/w behaviour & its consequences (behaviour changes b/c events that occur after it)
· CC: focuses on eliciting behaviours, conditioned response is triggered involuntarily, almost like reflect by stimulus that precedes it
· OC: focuses on emitted behaviours, organism generates responses that are under its physical control 
Operant generalization: operant response occurs to new antecedent stimulus or situation that’s similar to original one 
Operant discrimination: operant response will occur to discriminative stimuli but not to another
· Discriminative stimulus: signal that particular response will now produce certain consequences 
· Stimuli control: behaviour that’s reinforced when discriminative stimuli influence behaviour
· Discrimination training: procedure in which we teach organism that’s making response when discriminative discriminative stimulus is present produces positive consequence
Operant extinction: weakening & eventual disappearance of response b/c it’s no longer reinforced 
· Resistance to extinction: degree to which non-reinforced responses persist 
· Strongly influenced by pattern of reinforcement that has previously maintained behaviour 
· Good alternative to punishment as method for reducing undesirable behaviours 
Schedules of Reinforcement: reinforcement patterns that comes in diff patterns & frequencies & have strong & predictable effects on learning extinction & performance 
· Continuous reinforcement: every response of particular type is reinforced
· Produces rapid learning, but also quickly extinguishes 
· Fixed-Ratio (FR): reinforcement is given after fixed # of responses (high rates of responding)
· FR-5 schedule: reinforcement after the 5th response
· Organism often pauses briefly after each reinforcement (perhaps b/c next responses is never reinforced)
· Ex. piece-work
· Make 100 widgets, earn $1
· Officer gains promotion after catching specific # of criminals 
· Variable-Ratio (VR): reinforcement is given after variable # of correct responses 
· VR-5 schedule: reinforcement after the 2nd, 5th, & 8th responses (avg 5)
· Produces high rate of responding but since reinforcement is less predictable, less pausing after reinforcement b/c next time might be reinforced 
· Ex. Slot machines 
· Skinner believed was best b/c produces behaviour that’s learned more slowly but more resistant to extinction 
· Fixed-Interval (FI): 1st correct response that occurs after fixed time interval is reinforced 
· FI-5 schedule: reinforcement after 1st response that occurs after 5s has gone by 
· After each reinforcement, there’s substantial pause in doing action, followed by increased responding as time interval passes & next reinforcement nears 
· Ex. studying (test = reinforce, tests = scheduled 1 month apart)
· Variable-Interval (VI): reinforcement given for 1st response that occurs after variable time interval 
· VI-5 min schedule: reinforcement is given after 3 min, 10 min, 2 min (avg of 5 min)
· Steady response rate since availability of reinforcement is less predictable than FI schedule
· Ex. Checking email, pop quiz (most people check email variably throughout day)
Delay of gratification: ability 2 forego immediate smaller reward for delayed, but more satisfying outcome 
· Capacity typically develops in preschool (immediate consequences after behaviour has stronger effect than delayed doe)
· Low DoG: poor adjustment, more difficulty coping w/ stress/frustration, role in chronic drinking etc
Escape conditioning: organisms learn response to terminate aversive stimulus (negative reinforcement)
Avoidance conditioning: organism learns response to completely avoid aversive stimulus 
· Once avoidance response is learned, often hard to extinguish 
· 2-factor theory: classical & operant conditioning involved in avoidance learning
· CC: neutral stimulus becomes CS that elicits fear
· OCC: flees from CS to terminate fear (-ve reinforcement)  strengthens/maintains avoidance response 
· When fear stimulus thing is gone, they don’t know b/c they already ran away 
· Problem: what about phobic avoidance to some stimuli more easily than to others? 
Amygdala: involved in learning about environmental cues that predict dangerous or aversive events (associated w/ fear conditioning) 
Frontal cortex: decrease in activity for PTSD peeps & higher right amygdala activation  loss of cortical control over amygdala 
Skinner: developed computer-assisted instruction for teaching to increase efficiency (immediate performance feedback & self-paced learning)
Token economies: desirable behaviours are quickly reinforced w/ tokens that’re later turned in for other reinforcers (used to enhance academic/work performance) 
Applied behaviour analysis (behaviour modification): combines behavioural approach w/ scientific method to solve individual & societal problems 
· What skinner’s work gave rise to 
Evolutionary history: influences behaviour 
· Preparedness: through evolution, animals biologically “pre-wired” to easily learn behaviours related to their survival as species  behaviours contrary to organism’s natural tendencies are learned slowly; if at all
Conditioned taste aversion: taste & smell of food now disgusts/repulses person b/c paired food (CS) w/ toxin or some illness-producing agent (UCS) produces CR (repulsion)
Garcia: animals learn taste aversions even though exposure to taste was up to several hrs away – day-before they became ill 
· Biological preparedness influences learned aversions
· Experiment: exposed rats to X rays (to vomit), sweet-tasting water, bright light, buzzer 
· Was only conditioned to avoid water b/c rats biologically primed to form taste-illness associations – in nature can identify poisonous food through taste/smell
· Avoided buzzer & light when shocked when drinking  fear provoking situations
Ohman: various CSs were paired w/ electric shock & then participants’ physiological responses were measured when CS was presented alone
· People shocked w/ snake/spider/angry face pics acquired conditioned fear responses 
· People shocked w/ flowers, houses, happy face pics had much weaker fear conditioning 
· Peeps rarely develop phobia to cars, cigarettes, guns
· Maybe we’re prepared cognitively to acquire certain fears, not biologically
· People always say how scary snakes are as kid
Constraints on OC: once particular stimulus came to represent food, animals began to act as if it were food 
Instinctive drift: conditioned response “drifts back” toward instinctive behaviour
Heuristics: general strategies (rules of thumb) that can be applied to various problems 
· No guarantee of correct solution
· Quicker, more efficient than algorithms
· Specific heuristics can be developed for any problem
Availability Heuristic: ability to make judgments based on information available 
· Ex. more words in dictionary starting w/ R or w/ r as 3rd letter?
Schwarz et al (1991): 2 groups of participants
· 1st group: think of 6 examples of assertive behaviour
· 2nd group: think of 12 examples of assertive behaviour
· Was then asked to rate their individual assertiveness
· The 1st group thought they were more assertive b/c the 2nd group struggled so hard to think of 12 so they must not be as assertive since it was sooo hard to think of stuff while 1st group is like yea 6 is easy, I’m so assertive
Gambler’s Fallacy: belief that after a run of 1 certain type of outcome, change is “due” to occur
· Good portion of Vegas was built on this phenomenon 
Representative Heuristic: The more representative example of what could occur is associated with what will occur the greatest probability
· Ex. you stay 2 or 3 nights @ Marriot Hotel, you conclude that all hotel rooms have Bibles in them
· Engineer friend is good with math
Framing Effect
· Risk-seeing: quite willing to gamble
· Usually occurs in a losing frame
· Risk –aversive: unwilling to gamble
· Usually occurs in a gaining frame
Thaler Study
· Won $30 – do you want to flip a coin to win/lose $9
· Most people say yes
· Can have $30 – do you want to flip a coin for $21 or $39
· Fewer people say no
Gambler’s Fallacy: belief that after a run of one certain type of outcome, a change is “due” to occur
· Vegas was built on this phenomenon
· Chaining
SOR/cognitive model of learning: stimulus (S)  organism’s mental rep of world (O)  response (R)
Kohler & mental ability of apes: not just chimps doe, pigeons too
· Chimp arrives @ sudden insight to use small stick to retrieve longer stick to retrieve banana outside of cage (often spent time staring @ bananas & available tools as if contemplating problem)
· Insight occurred spontaneously & was all or nothing
· Insight (sudden perception of useful relationship that helps to solve problem)
· Put chimp into room w/ bananas & boxes dangling from ceiling 
· Chimp learns to stack boxes to reach banana
· Put chimp in room w/ small tube w/ peanut @ bottom
· Chimp spends 10 minutes trying to get it & failing
· Suddenly, chimp recognizes that it can use water to fill it up & then the peanut will float up & get it 
· Behaviourists: insight is just combo of previously reinforced & shaped responses 
Chimp vs. child: 
· Opaque box w/ series of steps that must be done in order to get the treat (demonstrator shows them w/ additional unneeded steps)
· Chimps and children learn to do it 
· Transparent box that’s same as box only this time you can see that tapping isn’t doing anything 
· Chimps cut to the chase and just do the necessary movements
· Child still taps (are we dumber?)
Types of Insight Problems: should become easier as you do more
· Verbal: words 
· Applied learning: The cannibal & missionary boat game (no eureka moment)
Tolman: cognitive map (mental rep of maze layout)  rats had that developed to navigate through mazes
· Learning provides knowledge, organism uses knowledge to develop expectancy (cognitive rep of what leads to what)
Expectancy model: most important factor in CC is not how often CS & UCS are paired, but how well CS predicts appearance of UCS
· Explains why we don’t become conditioned to all neutral stimuli that’re just present b4 UCS appears (highly adaptive)
· Forward, simultaneous, backward pairing supports this model too 
Awareness/expectancy of relations b/w their responses & probably consequences  OC 
· Best predictor of behaviour is perceived contingency, not actual one (ex. superstitious behaviour)
Animal cognition: wide range of species capable of discriminating diff # of items presented simultaneously or keeping track of # of items presented sequentially
· Animals make predictable errors when comparing 2 #s
· Larger difference b/w 2 groups of items, easier comparison
· Accuracy decreases as # of items increase, even when difference b/w the 2 stay same 
Latent learning: learning that occurs but isn’t demonstrated until there’s incentive to perform
· Tolman: rats in group 1 found food each time they reached goal box
· Rats in group 2 had no food @ end of maze for first 10 days 
· Day 11 & then on, group 2 performed just as well as group 1 @ day 11
Cognitive self-evaluation: important internal reinforce/punisher that conditions us to do stuff
· Socialization helps internalize various standards & eventually develop own standards
Observational learning: learning that occurs by observing behaviour of a model
· Teachers, parents, peers help us learn by modeling academic skills 
· Ex. learn to write, drive a car
· Modelling: human capacity to learn by observation (saves us time/effort by not doing it ourselves)
1) Attention
2) Retention
3) Reproduction
4) Motivation (reason to do behaviour)
Bobo doll experiment: Bandura
· Kids watched an adult beat up a bobo doll & get rewarded, reprimanded, nothing
· Kids who watched it will imitate adult & beat them up 
· Kids who watched adult just play nicely w/ bobo doll will just chill
· Kids were most violent when observing adult w/ same sex 
· Hurt more if saw reward or nothing, not very much if reprimand
· When reprimand children were offered candy for beating up, they did it effortlessly (meaning they learned)
Social cognitive theory: emphasizes that peeps learn by observing behaviour of models & acquiring belief that they can produce behaviours to influence events in their lives 
· Key motivational factor of OL: self-efficacy (peep’s belief that they have capability to perform behaviours that will produce desired outcome)
Bandura: Bandura showed kids videos of adults beating someone up or dressed as a cat & beating someone up
· No matter what, kids imitated
· Looking @ aggression = WILL BE AGGRESSIVE 
TV & Pro-social learning: 
· Lassie study: showed kids 1 of these 3 show episodes:  
· Lassie was very helpful 
· Showed clip where Lassie was just being a dog (neutral)
· Showed Brady Bunch 
· Afterwards, told children to play game & the more points they get during game, the better the prize they got HOWEVER, if they hear a puppy bark from afar, you can press HELP button so that someone will save dog BUT you risk getting less points 
· During 120-second barking period: 
· Helping group:  77% helped
· Neutral: 43% helped
· Brady Bunch: 31%

Psych – Chapter 8 
Memory: process that allows us to record and later retrieve experiences and info
· Computers gave rise to the metaphorical comparison that the mind is a processing system that encodes, stores, and retrieves information
H.M.: most of hippocampus & surrounding brain tissue surgically removed to prevent epileptic seizures 
· Can’t recall new memories/ can remember most pre-surgery moments 
· Can learn & remember how 2 perform new tasks but doesn’t remember learning
Information Processing
· Encoding: getting info into system by translating it into neural code that brain can process (Transduction)
· Storage: retaining info over time
· Once information is in the system it must be filed away and saved for future access
· Retrieval: process which info can be pulled out of storage when we want 2 use it
Failure in any point of the 3 steps results in memory failure
Kim Peek’s Memory – Semantic Long term memory was swag
· Peak has photographic memory
· Encoding information was extremely quick
· Storage also accompanies the encoding
· Ability to retrieve almost all of what he’s read
· Autistic – lack of social abilities
Unconscious Transference example: 
· Dr. Thompson (psychologist who studied human memory) was accused of sexual assault & brought in for questioning
· Matched perfectly the victim’s description of perpetrator 
· Alibi: doing live TV interview on how to better remember faces
· Victim had watched the interview just prior to incident 
· Tragic incident caused a shift in memory where she believed that Thompson who she saw on TV was the perpetrator
3-Component model: 
· Sensory memory: holds info coming through senses for period of about a fraction of a second to several seconds (just long enough for it to be recognized) 
· Subsystems: sensory registers (diff subsystems that compose sensory memory that’re initial info processors)
· Visual sensory register: iconic store 
· Auditory sensory register: echoic store 
· Short-term/Working memory: holds info we are conscious of at any given time 
· Working: consciously processes, codes, & “works on” info we are focusing on (recalling, coordinates mental processes) 
· In order to transfer info from sensory to short-term, must be represented in code
· Memory codes: mental representations of info 
· Long-term memory: where things are stored until you try to retrieve it
Partial report: sperling asked participants to remember 3 rows of letters as 1 row bundled together, allowing peeps to remember better, then when asked to report most 
· Icon (memory trace): purely visual rep of stimulus array 
· Must remain after visual stimulus is removed (available for scanning, thus any line in matrix can be accurately recalled
Memory codes: not always clear match b/w type of info & encoding (ex. you read words but could either create mental image of words in memory or silently reading thereby using phonological encoding)
· Mental image: visual encoding
· Coding by sound: phonological encoding
· Focus on the meaning: semantic encoding
· Physical actions: motor encoding 
Steven Whiltshire: living camera
· Took 1 glance @ Rome from above for 45 minutes, he spends 3 days to redraw the entire thing 
· Was autistic, doesn’t communicate very well 
· Visual memory tres swag
Short term memory: Second stage of memory, holds about 7 items for less than 30s w/ rehearsal
· Miller (1956): memory studies found that capacity for short term memory is between 5-9 items
· Rehearsal: purposely repeating info to maintain it in short-term memory or to transfer it to long-term memory (Short term memory requires some amount of rehearsal)
· Maintenance rehearsal: simple repetition of info 
· Elaborative rehearsal: focus on meaning of info or relating it to other things that we already know 
· More effective overall than maintenance rehearsal for transferring info into long-term memory 
· Chunking: combining individual items into larger units of meaning (greatly aids recall) 
STM components: episodic buffer (provides temp storage space where info from LTM & phonological loop & visuospatial subsystems can be integrated, manipulated & made available for conscious awareness)
· Auditory WM (phonological loop) 
· Visual-spatial WM (mental maps & visuospatial sketching)
· Central executive: directs action (decides how much attention to allocate to mental imagery & auditory rehearsal, calls up info from LTM & integrates input (pre-frontal cortex helps lots)
Long-term memory: vast library of durable stored memories
· Barring brain damage, we remain capable of forming new long-term memories until we die
· Storage capacity of long-term memory is essentially unlimited
Serial position effect: U-shaped pattern that shows recalling’s influenced by word’s position in item series 
· Primary effect: reflects superior recall of early words (rehearsing it quickly transfers it to LTM)
· Recency effect: represents superior recall of most recent words (they still linger in short term memory)
Effortful processing: encoding that’s initiated intentionally & requires conscious attention (ex. rehearsing, making lists, take notes)
Automatic processing: encoding that occurs w/o intention & requires minimal attention
· Info about frequency, spatial location, sequence & timing of events 
Levels of processing: more deeply we process info, the better it will be remembered 
· Elaborative rehearsal involves deeper processing than maintenance rehearsal, so more effective in transferring to LTM
· Shallow exposure to stimuli doesn’t guarantee Long-term rentention 
· LOWEST: structural encoding: looking @ how something looks
· Phonological encoding: sounding things out & judging based that
· HIGHEST: Semantic encoding: must pay attention to context 
Subtypes of LTM
· Declarative Memory: facts, info, & personal life events that can be brought to mind verbally or in form of images 
· Episodic memory: contains memory of personal experiences (when, where & what happened in episodes of our lives)
· Semantic memory: memory of gen knowledge; made up of facts/gen info (ex. capital of Canada, 3x7 =?)
· Procedural Memory: Motor & cognitive skills, habits, & simple classically conditioned responses (ex. eating w/ fork, driving car, riding bicycle)
Superior autobiographical memory: list a date, and they can remember everything that they’ve done (automatic almost) – swag episodic memory
· Sort of scrolls through all the “April 21sts” they’ve ever seen & chooses the right year
· No mental disorders as those who have substantial declarative memory 
J.C.: Waiter who can take 20 orders & remember them all perfectly
· Organizes orders into 4 categories (Entrees, temps, side dish, dressing) 
· Used diff systems to encode the orders in each category 
Hierarchy: organizing material in it enhanced memory by association b/w concepts 
· Also visual organization, imagery can be used as supplemental mental code 
Mneumonic Device: any type of memory aid or strategy that helps in your ability to remember info 
· Doesn’t reduce amount of raw info to be encoded, rather reorganize info into more meaningful units & provide extra cues to help info retrieval from LTM
· Ex. Chunking, method of loci, acronyms, acrostics
· Andi: swaggy memorizer but apparently just normal guy w/ good stuff (uses method of loci)
Method of Loci: memory improvement technique to help visualize items
· Imagine physical environment w/ sequence of distinct landmarks (ex. rooms in your house)
· To remember list of items, you then take a “stroll” through that familiar environment & link item w/ location in your environment
Dual Coding Theory: Pavio proposes that info is stored in LTM in 2 forms (verbal & nonverbal)
· Using both codes enhances memory b/c the odds improve that at least 1 of codes will be available to support recall
· Abstract concepts easier to encode semantically than visually
Deese Roediger McDermott Effect: when you include words in your memory list b/c it’s similar and you’re just as confident about it as others
-> LTM doesn’t have things word 4 word, rather has mental rep that captures general theme of that event
Schemas: mental framework that organizes our thoughts & knowledge about some aspect of the world
· Pattern that connects characteristics associated w/ particular concept or idea
· From experience, can influence way we encode material in memory)
· Create perceptual set (readiness to perceive) to organize & interpret info in certain way 
· Expert knowledge: in subject can be viewed as process of developing shcema that helps encode info into meaningful patterns
Chase & Simon on Encoding & Expertise
· Tested memory of chess players (novice, intermediate, expert) by stopping games at midpoint and said okay remember this for 5 seconds
· N:4, I:8, E:16
· Tested same thing only instead of stopping midgame, just placed them randomly 
· All got either 2-3 pieces (all got worse & all became same) 
· Reason for difference: in midgame, they can piece everything together b/c it gives pieces meaning for them (so chunking is better) 
· Ability to see relationships instead of rather better memorizing 
Label: assists us in remembering images long term (Carmichael, Hogan, Walters)
· Presented participants w/ images then asked them later to reproduce them
· They presented participants w/ et of images (images were labeled w/ 1 of 2 different set of words
· Participants were later asked to recreate the images for each label, they drew it differently from before and drew it slightly differently from original to look more like label 
· Label significantly altered what participants reproduced later on 
Associative network: massive network of associated ideas & concepts (how memory is maybe presented)
· Node: how each concept or unit of info is represented
· Items within same category generally have strongest associations & clustered closer together 
· Priming: activation of 1 concept by another (ex. fire engine  red  truck)
· Perhaps why hints/mnemonic devices help to stimulate our recall 
Neural network: parallel distributed processing model (more popular rep of memory) 
· Each concept represented by particular pattern or set of nodes that becomes activated simultaneously
· Multitude of nodes distributed throughout brain fire in parallel @ each instant & spread their activation to other nodes, concepts & info are retrieved & thoughts arise 
Explicit memory: conscious/intentional memory retrieval (consciously recognize/recall something)
· Recognition: we must decide whether stimulus is familiar (target stimuli are provided for you)
· Recall: spontaneous memory retrieval (must retrieve target stimuli/info on own)
· Cued recall: hints are given to stimulate memory
Implicit memory: memory influences our behaviour w/o conscious awareness (walking – performing any well-learned skill)
· Priming tasks: when you implant something in someone’s memory (info still in memory) & you don’t realize that you’re actually recalling it, rather than coming up w/ it
Retrieval cue: any stimulus (whether internal or external) that stimulates activation of info stored in LTM 
· Ex. priming, key words
Mantyla: found that having multiple, self-generated retrieval cues was most effective approach to maximize recall 
· Encoding: generating own associations involves deeper, more elaborative rehearsal than does being presented w/ associations from someone else 
· Retrieval: self-generated associations become cues that have personal meaning
· Multiple cues: if 1 fails, another may activate memory
-> Distinctive stimuli are better remembered than non-distinctive ones
· Can better remember non-distinctive stimuli by associating it w/ other info that’s personally meaningful to you
Flashbulb memories: recollections that seem so vivid, so clear, that we can picture them as if they were snapshot of a moment in time 
· Most likely to occur for distinctive, +ve, or – ve events that evoke strong emotional reactions
· Easily recalled, so confident in recalling accuracy 
· Studies show that overall, confidence & accuracy aren’t poorly related
Encoding Specificity Principle: context, state, mood 
· Memory enhanced when conditions present during retrieval match those present during encoding 
· Stimuli associated w/ event may be encoded as part of memory & later serve as retrieval cues 
Context-dependent memory: easier to remember something in same environment where encoded
· Memorize on land, recall in water; memorize under water, recall on land, water/water, land/land
· Found that same context was better 
· Hupbuch: when learning occurs in same environment as prior learning, context reactivates earlier memory & new info modifies & updates memory
· Diff environment, info becomes new episodic memory instead of modifying existing one
State-dependent memory: ability to retrieve info is greater if internal state @ time of retrieval matches our original state during learning
· Drugs produce physiological effects that directly impair memory but state-dependent memory too
Mood-congruent recall: tend to recall info or events congruent w/ current mood (NOPE IT’S NOT TRUE) 
· More likely to recall bad things when in bad mood, & good things when in good mood
Memory enhancement: external aids & general memory strats are most strongly recommended
· External aids (notes, placing things @ same place)
· General memory strats (organizing & rehearsing info)
· Formal mnemonic techniques 
For studying: elaborative rehearsal w/ emphasis on understanding what it means
· Link new info to items already in memory (make new info personally meaningful) 
· Organize info into hierarchical structure (more retrieval cues)
· Overlearning: continued rehearsal past point of initial learning
· Distribute learning over time (reduces fatigue & anxiety)
· Minimize interference (when 1 piece of info encoded in memory impairs our ability to remember some other piece of info) – hard to avoid when studying for multiple courses doe
· Imagery: mneumonic technique
Why we forget: 
· Encoding failure: didn’t actually encode into LTM (maybe was distracted or not important enough to encode 
· Decay theory: time & disuse causes physical memory trace in NS to fade away
· Not very good b/c scientists couldn’t identify what physical memory traces were
· Reminiscence (when you recall more material during 2nd testing than 1st) which sometimes happens & decay theory no explain that
· Interference theory: other items in LTM impair our ability to retrieve memories so we “forget”
· Major cause of forgetting
· Proactive interference: material learned in past interferes w/ recall of newer material 
· Retroactive interference: newly acquired info interferes w/ ability to recall past learned info
· More similar 2 sets of info, more likely interference will occur
· Caused by competition among retrieval cues 
· “Tip-of-the-tongue” phenomenon: can’t recall fact but feel that we’re on verge of recalling 
· may be retrieval failure, may be encoding failure
· Repression: motivational processes that protect us by blocking recall of anxiety-arousing memories
· Hard to tell experimentally if repression cause of normal info-processing failure or motivated forgetting 
Retrograde amnesia: memory loss for events that occur prior to onset of amnesia 
· Can’t imagine new experience
Anterograde amnesia: memory loss for events that occur after initial onset of amnesia 
· Korsakoff’s syndrome; can cause it which comes from chronic alcoholism
Dementia: impaired memory & other cognitive deficits that accompany brain degeneration & interfere w/ normal functioning
Alzheimer’s disease (AD): progressive brain disorder that’s most common cause of dementia for seniors over 65
· Patients have abnormal amount of plaque (clumps of protein frags that build up on outside of neurons)/tangles (fibres that get twisted & wound together within neuron) in brain
Infantile (childhood) amnesia: memory loss for early experiences (born to age 3)
· Cause hypothesis 1: brain regions that encode long-term episodic memories are still immature in 1st years after birth
· CH2: we don’t encode our earliest experiences deeply & fail to form rich retrieval cues for them
· CH3: don’t have personal frame of reference around which to organize rich memories (lack clear self concept)
Retrospective memory: memory for past events
Prospective memory: remembering to perform activity in future (often event-based or time-based task)
· Frontal lobes centrally involved b/c draws on planning & allocating attention while performing other tasks
· Good retrospective memory  ability of prospective memory
· Older adults generally display poorer prospective memory (esp. time-based) but out of lab, they can remember to take pills (maybe context gives task importance so they remember)
Memory construction: when remembering, must piece things together to create complete memory 
· Tendency to recall world through slightly rosy glasses (help us feel good about self)
Memory distortion: well recall something w/ our schema basis (longer you wait, the more influence schema had on changing memory)
Misinformation effect: distortion of memory by misleading post-event info (Loftus & Palmer)
· Source confusion (source monitoring error): tendency to recall something or recognize it as familiar but to forget where we encounter it (cause of misinfo effect)
· Young children typically more susceptible to misleading suggestions than older children
· Children’s memory of traumatic events are pretty accurate, just lacks deets
· Experiment: You witness an accident & they ask “how fast were cars going when they ____ into each other?” (Smashed, collided, bumped, hit, contacted) 
· Smashed was fastest (65.3km/h) while contacted was slowest (50km/hr) 
· Wording influenced testimony of eye witnesses 
Thompson: girl gets raped and she points finger to innocent man
· She ended up choosing someone who looked like actual perpetrator
· She was given 5 people pictures and she did POE to determine it was wrong guy 
Lashley: tried to find engram (physical “memory trace” that presumably was stored somewhere in brain when memory was formed)
· Not found so memory must be stored throughout brain
Sensory memory: visual, auditory * other sensory systems to detect stimulus info, transform it to neural codes & send to brain
Working memory: frontal lobe (esp. pre) play key role 
· Generally more active during tasks that take place w/ greater demand on working memory
· Cerebral cortex sensory areas process info from sensory
LTM: hippocampus & its adjacent tissue help to encode & retrieve long-term declarative memory 
· Not where it’s permanently stored doe (just converts short term memories to LTM)
· Declarative memory:
· Thalamus important too for encoding & retrieving
· [bookmark: _GoBack]Amygdala important for forming LTM for events that stir our emotions 
· Damages here eliminate much of this memory advantage from arousing stimuli
· Procedural memory: cerebellum (to CC & skills)
Synaptic change & memory: series of biochemical events that occur b/w & within various neurons 
· STM: brief period after, chemical reactions shut off
· LTM: various neurons became densely packed w/ NT release/receptor points
· Greater ease of synaptic transmission for basis of memory consolidation
Memory consolidation: hypothetical/gradual binding process in which diverse components of experience are processed & stored in diff regions & bound together @ hippocampus for retrieval 
· Semantics & declarative
Long-term potentiation (LTP): enduring increase in synaptic strength after stimulating specific neural pathways rapidly
· How it works: some postsynaptic neurons alter structure to become more responsive to glutamate
Schacter: if participants correctly identified shape, primary visual cortex had activity, faulty id didn’t
· Increased in anterior cingulate activity = more retrieval errors for emotional items 
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