BRAIN STATES AND CONCIOUSNESS

Defining consciousness:
 What is the place of consciousness in psychology’s history?
· At the beginning psych = “description and explanation of states of consciousness”
· Shifted to observable behaviour, became “science of behaviour” by 1960s
· After 60s, shifted back to mental concepts – cognition
· Most psychs now define consciousness as “our awareness of ourselves and our enviro”
· Awareness allows us to assemble info from many sources, form perceptions
Biology of consciousness:
 What is the “dual processing” being revealed by today’s cognitive neuroscience?
· “the mind is what the brain does”
· we have 2 brains essentially
· when we see a hummingbird we’re aware of the result of our cognitive processing (“it’s a hummingbird!”) but unaware of subprocessing of bird’s colour, shape, movement, depth
· perception, memory, thinking, language – operate on conscious and unconscious levels that interpret info at the same time= dual processing
· brain is ahead of the mind, thinks faster etc
· so we function on autopilot a lot of the time

Selective attention:
 How does selective attention direct our perceptions?
· Unconscious parallel processing = faster than sequential conscious processing – both are essential though
· Parallel processing (PP) = take care of routine business, sequential processing (SP) = new, unfamiliar problems
· Selective attention allows brain to focus on one small aspect of all the info we take in all the time
· You consciously interpret very little sensory info but unconsciously use all of it
· “cocktail party effect”
· can only listen to one person talk at a time
· if someone says your name you automatically listen to them no matter who you were listening to before
· we can’t really multitask like we think we can – ex: texting and driving, can’t focus on both
· inattentional blindness:
· shown a video of guys playing basketball, asked to press key whenever a guy in black shot the ball
· viewers didn’t even notice a woman with an umbrella walking across the screen
· experiment shows we only focus on one thing at a time
· change blindness:
· experiment where after brief visual interruption, bottle had disappeared/ railing rose/ clothing colour changed
· Change deafness:
· Didn’t notice that phone interviewer changed half way through when they were focused on repeating a list of words

SLEEP AND DREAMS
Biological rhythms and sleep
What is sleep?
· Brain activity still going on – you move around bed but don’t fall off, wake up when you hear a baby cry or someone say your name etc
· Periodic, natural loss of consciousness – not the same as being knocked out or coma 

Circadian rhythm:
 how do our biological rhythms influence our daily functioning?
· 24 hour biological clock
· AM body temp rises, peaks during day, dips in early afternoon (when people take a siesta), begins to drop in PM
· Depends on age – 20s = night owls, older people = early birds
· Women = morning oriented when they have kids and towards menopause
· Best thinking and memory at peak circadian rhythm 

Sleep stages:
 What is the biological rhythm of our sleeping and dreaming stages?
· Every 90 mins we cycle through 4 sleep stages
· NREM-1, NREM-2, NREM-3, NREM-2, REM, repeat
· About an hour after you first fall asleep, ascend through initial sleep dive (back to lighter sleep)
· Throughout night, NREM-3 grows shorter and REM + NREM-2 grow longer
· NREM-1
· Lightest sleep
· Very easily woken up
· Sometimes hypnic jerks
· Lasts around 10 mins
· Fleeting images
· NREM-2
· Beginning of proper sleep
· Sleep spindles 
· Burst of fast waves lasting less than a sec
· K-complexes
· Single long delta wave that lasts for just a sec
· Half your sleep is NREM-2
· Harder to be woken up
· NREM-3
· Deepest sleep, slow wave sleep
· When sleepwalking and night terrors occur
· Hard to be awoken
· 20% of time spent in deep sleep, lasts up to an hour
· REM:
· Lasts about 10 mins
· Brain waves = rapid, saw toothed
· HR rises, breathing = rapid, irregular, every 30 sec eyes dart around 
· Dream sleep/ paradoxical sleep
· Brain’s motor cortex is active but its signals are blocked by brainstem
· Muscles stay relaxed= essentially paralyzed
· If this mobility persists after exiting REM sleep = sleep paralysis
· Very hard to be woken up
· 20-25% of average nights sleep = REM, approx. 100 min

Influences on sleeping patterns:
 How do biology and environment interact in our sleep patterns?
· Not everyone needs 8h 
· Newborns sleep 2/3 day, adults sleep no more than 1/3
· Genetically influenced
· Bright morning light tweaks circadian clock – activates light-sensitive retinal proteins which trigger signals to brain’s suprachiasmic nucleus (SCN)
· Pair of cell clusters in hypothalamus that controls circadian rhythm
· In response to light, SCN causes pineal gland to adjust melatonin production
· Artificial light delays sleep 

Why do we sleep:
 What are sleep’s functions?
· Sleep protects
· Our ancestors were in danger if out past dark, that’s why we sleep when its dark
· Helps us recuperate
· Restore immune sys, restore muscles, repair brain tissue
· Helps us restore and rebuild our fading memories of the day
· Consolidates our memories, reactivates recent experience and moves into long term storage
· Study better at night
· Feeds creative thinking
· Dreams
· Boost in brain activity when well rested
· Supports growth
· Pituitary gland releases growth hormone
· Probably why growing children need more sleep than adults
· Faster rxn times, more energy, greater endurance, 
· Best exercise time is late afternoon/ early evening when body’s cooling is most efficient

Sleep deprivation and sleep disorders:
 How does loss of sleep affect us and what are the major sleep disorders?
· Brain keeps track of sleep debt 2 weeks
· Most of us sleep 9 hours a night if no alarm, awake refreshed and energized
· Can cause weight gain -- Those who sleep less are fatter on average
· Inc ghrelin and dec leptin
· Dec metabolism
· Inc cortisol
· Weaker immune system
· Trouble concentrating
· MAJOR DISORDERS:
· Insomnia
· Narcolepsy
· Sleep apnea
· Night terrors

Dreams

What we dream:
 What do we dream?
· REM dreams are vivid, emotional, often bizarre 
· Most are bad dreams
· Dreams storyline incorporates traces of previous days
· Trauma
· Musicians reported dreams with music more than non-musicians
· Blind people dream of nonvisual senses

Why we dream:
 What functions have theorists proposed for dreams?
· To satisfy our own wishes
· Freud believed even though most dreams lack sexual content, most dreams trace back to erotic desire (gun = dick)
· Manifest content: remembered storyline of a dream
· Latent content: underlying meaning of a dream
· To file away memories
· Link between REM and memory formation
· Develop and preserve neural pathways
· Physiological function
· To make sense of neural static
· “activation- synthesis theory”
· To reflect cognitive development
· Brain maturation
· Prior to age 9, dreams seem more like slide show, less like active story
· Simulate reality


DRUGS AND CONSCIOUSNESS

Tolerance and Addiction:
 What are substance use disorders and what roles do tolerance, withdrawal, and addiction play in these disorders?
· Drug use is a disorder if you experience:
· Diminished control
· Diminished social functioning
· Hazardous use
· Tolerance and/or withdrawal
· We build tolerance
· This is why users need more and more to reach same high
· Brain chemistry adapts to offset drug’s effects
· Addiction – person craves drug and its effects despite consequences
· Withdrawal – shaking, sweating, etc

Types of psychoactive drugs

Depressants:
 What are depressants and what are their effects?
· Calm neural activity, slow body functions
· Ex: alcohol, barbiturates, opiates
· Alcohol
· Low doses of booze = calmed, relaxed
· Higher doses = slurred speech, slow rxn, skilled performance deteriorates, poor judgement, memory disruption (blackouts)
· Reduced self-awareness and self-control
· Brain shrinking, liver damage, lung damage, kidney damage
· Barbiturates
· Tranquilizers
· Depress nervous sys
· Rx at low doses for anxiety and as sleep aid
· Can impair memory and judgement
· Combined with alcohol = total depressive effect, can be lethal
· Opiates
· Eg heroin
· Pupils constrict, breathing slows, lethargy sets in = blissful pleasure replaces pain and anxiety
· Extremely uncomfortable withdrawal, easy to build tolerance

Stimulants: 
 What are stimulants and what are their effects?
· Excited neural activity, speeds up body functions
· Pupils dilate, breathing rate inc., blood sugar rises = drop in appetite
· Eg: caffeine, nicotine, amphetamines (coke, meth, ecstacy)
· Feel alert, lose weight, boost mood
· Nicotine:
· Each cig = 12 mins of ur life
· Smokers life expectancy = 10 years shorter
· Withdrawal symptoms
· Insomnia
· Anxiety
· Craving
· Irritability
· Distractibility
· Develop tolerance
· Under stress many ex-smokers crave a dart
· Cocaine:
· Fast track =>euphoria to crash
· Depletes brains supply of dopamine, serotonin, NE
· Triggers aggression, heightens rxns
· Meth:
· Triggers release of dopamine, mimics appearance
· 8h of high to low crash
· MDMA/E:
· Stimulant, mild hallucinogen
· Triggers dopamine release but major effect is releasing stored serotonin

Hallucinogens:
What are hallucinogens and what are their effects?
· Distort perception, evoke sensory images in absence of stimuli/input
· LSD, MDMA, synthetics
· Shrooms
· Hallucinations:
· 1st:Shapes like cobwebs, spirals, lattice
· 2nd: Become meaningful imagas
· Peak : out of body
· LSD:
· Uninterrupted stream of fantastic pictures, extraordinary shapes with intense kaleidoscopic play of colours
· User’s mood influences experience – can be fun or can cause distress
· Weed:
· THC
· Mild hallucinogen, amplifies colours, smells, tastes, etc
· Relaxes, disinhibits, etc similar to alcohol
· Body eliminates much slower than alcohol, takes about a week
· This is why users can get high with LESS because the body stil has it as opposed to typically they need more
· Disrupts memory formation
· despite dif effects, all have negative aftereffects – depression, crash, memory problems, etc 

Influences on drug use:
 Why do some people become regular users or consciousness-altering drugs?
· Biological influences:
· Genetics
· Psychological and social-cultural influences:
· Feeling stressed, depressed etc
· Young people are at greater risk
· By college, if you don’t smoke you most likely never will
· Lower rates among religious people
· Usage depends on enviro
· Dif areas of world have dif usage rates
· Teens drink socially
· Peer influence, not wanting to seem uncool





















PARALLEL PROCESSING

[parallel processing]
processing of many aspects of a problem simultaneously; brain’s natural mode of info processing for many functions, including vision

[gestalt]
an organized whole; gestalt psychologists emphasize our tendency to integrate pieces of info into a meaningful whole

How does the brain use parallel processing to construct visual perceptions?
· To analyze visual scene, divide into subdimensions:
· Motion
· Form
· Depth
· Colour
· Works on all subdimensions simultaneously
· To recognize face:
· Brain integrates info (projected by retinas) to visual cortex areas
· Compares to stored info
· Enables recognition
· Debate about whether info is stored in a single cell vs a network of cells
· Some cells – grandmother cells – respond to 1-2 faces in 100
· Facial recognition req 30% of cortex (10x amount req for hearing)
· Damage to visual cortex (stroke or surgery) = “blindsight”
· Shown sticks, PT report seeing nothing
· Asked if sticks were vertical or horizontal, visual intuition gives correct response
· “two tract mind”
· scene retinal processing (rods, bipolar cells, ganglion cells) feature detection (edges, lines angles) parallel processing (colour, movement, form, depth) recognition 


PERCEPTUAL ORGANIZATION
How did the Gestalt psychologists understand perceptual organization? 
· Gestalt = whole
· When given cluster of sensations we organize into one whole
· Ex: Necker cube
· 8 blue circles each w 3 white lines
· forms cube when looked at together
· cube sometimes reverses direction
· our brain does more than register info about the world – we construct perceptions

How do figure-ground and grouping principles contribute to our perceptions?
· Form perception:
· Figure-ground
· To recognize faces in an instant we:
· Separate faces from their backgrounds
· Distinguish objects (figure) from surroundings (ground)
· [image: ]Grouping -- figure distinguished from ground, now organize figure into meaningful form
· Proximity:
· Group nearby figures together 
· We see 3 groups of 2, not just 6 lines

· [image: ]Continuity: 
· smooth, continuous patterns rather than discontinuous ones
· [image: ]Could be semicircles on either side of a line but we see curving, continuous line
· Closure:
· Fill in gaps to see complete, whole object

· Depth perception:
How do we use binocular and monocular cues to perceive the world in three dimensions? 
· 2D images falling on retinas = 3D perceptions
· depth perception lets us estimate distance of object from us
· visual cliff experiment – mothers coaxed babies to crawl over glass ledge, babies wouldn’t do it indicating they could perceive depth
· binocular cues:
· eyes are 2.5 in apart, they receive slightly different images
· brain compares the images to judge how close an object is
· the greater the retinal disparity (difference between the two images) the closer the object is
· 3D movies do this – left camera and right camera are slightly apart, glasses allow viewer to see l cam with l eye and r cam with r eye
· monocular cues: 
· how do we judge if a person is 10 or 100m away? Retinal disparity isn’t much help for this
· relative height 
· we perceive objects higher in our field of vision as farther away
· relative motion
· as we move objects that are stable might seem to move
· on bus if you fixate on a house, surroundings of house seem to move with you, objects in front of house move backwards
· relative size
· we perceive object that casts smaller retinal image as farther away
· linear perspective
· parallel lines appear to meet in distance
· the sharper the angle of convergence, the greater the perceived distance
· interposition
· when object partially blocks our view of another, we perceive it as closer
· light and shadow
· shading produces sense of depth consistent with assumption that light comes from above


How do we perceive motion?
· Brain computes motion with assumption that shrinking objects = retreating, enlarging objects = approaching
· When large and small objects move at same speed, we perceive larger object as slower
· Trains move slower than cars, jumbo jet lands slower than small plane
[stroboscopic movement]
perceptual phenomenon in which an appearance of motion (or lack of motion) occurs when the stimulus is not viewed continuously but in distinct separate stages ( ex: stop-motion animation); brain fills in gaps and perceives motion

[phi phenomenon]
an illusion of movement created when two or more adjacent lights blink on and off in quick succession (ex: moving arrow as traffic sign, not actually moving)

 How do perceptual constancies help us construct meaningful perceptions?
· Perceptual constancy:
· [image: ]Colour constancy:	
· Experience of colour depends on context
· Ex: looking at tomato throughout day through paper tube vs looking at tomato in salad bowl 
· Brain computes light reflected off an object relative to objects surrounding it



· Brightness constancy:
· We perceive an object as having constant brightness even when its illumination varies
· We perceive objects in their environment, not in isolation
· Ex: black paper reflects 10% of light, white paper reflects 90%
· Black paper viewed in outside might reflect 10x the light the white paper does indoors, but it does not appear white
· Shape constancy:
· Objects shape seems to change based on our viewing angle
· [image: ]door casts increasingly trapezoidal image on our retinas as it opens
· we still perceive it as rectangular



· Size constancy:
· We perceive objects as having constant size even when our distance from them changes
· We assume a car is large enough to fit people even when it’s so far that it looks miniature
· This assumption = connection between perceived distance and perceived size
· Perceiving objects distance gives us clues to its size
· Knowing objects size gives us clues to its distance
· Why do we see moon as larger when close to horizon vs high in sky?
· Monocular clues = horizon moon must be farther away, therefore larger
· If you remove the distance clue by looking through paper tube, moon shrinks

PERCEPTUAL INTERPRETATION
· Nature vs nurture – how much of perception is innate vs learned? 
 What does research on restored vision, sensory restriction, and perceptual adaptation revel about the effects of experience on perception?
· Restored vision and sensory restriction
· If someone born blind had their vision restored as an adult, what can they perceive from visual information?
· Figure from ground and colours – these must be innate
· Often couldn’t visually recognize objects that were familiar by touch
· Retinas still relay info to cortex, but cortex cannot interpret properly
· Critical period for cortical connection development – children with cataracts removed may learn to see properly, while adults who have had them their whole lives will not
· Perceptual adaptation:
· New glasses, for a few days things seem off, might feel dizzy but eventually adjust
· Glasses with dramatic change – 40 degrees to left – can we still adapt?
· Study with chicks showed they can’t, they continue to peck where food seems to be
· Within minutes humans adapt, after removing glasses need a few minutes to readapt again


RETRIEVAL PRACTICE

1. How does the brain use parallel processing to construct visual perceptions?
a. Process info in subdimentions – motion, shape, colour, depth
b. Combine all the pieces into one whole
2. How did Gestalt psychologists understand perceptual organization?
a. Brain computes pieces separately then combines to make one meaningful whole
3. How do figure-ground and grouping principles contribute to our perceptions?
a. We distinguish figure from its surroundings to interpret it, eg: someones face from a crowd
b. Grouping principles – proximity, continuity, closure – we perceive images a certain way eg: 6 lines = 3 groups of 2 etc 
c. We organize stimuli with grouping principles
4. How do we use binocular and monocular cues to perceive the world in 3D?
a. Depth perception – we see objects in 3D, judge distance
b. Retinal disparity, depends on both eyes, allows us to judge distance based on dif between images from L and R retinas
c. Relative size, relative motion, relative height, interposition, linear perspective, light/shadow – allows us to judge distance with only one eye
5. How do we perceive motion?
a. As objects move, we perceive shrinking = retreating, enlarging = approaching
b. When small and large objects move at same speed, larger objects appear to move slower 
c. Quick succession of images on retina can give perception of motion – phi phenom.
6. How do perceptual constancies help us construct meaningful perceptions?
a. In changing contexts, we see colour, size, shape, brightness in relation to objects surroundings
7. What does research say about restored vision, sensory restriction, and perceptual adaption reveal about the effects of experience on perception?
a. Some is innate – colour and figure-ground
b. People blind from birth wo regained sight as adults couldn’t make out shape, etc vs children were able to develop more understanding/perception
c. Indicates critical period of development
d. Perceptual adaptation – eventually adapt to new way of seeing (distortion lenses)



NONVISUAL SENSES

HEARING
· Sensitive hearing – can hear quiet sounds, eg childs whimper
· Very fast perception, visual cues take longer to integrate
· Attuned to variations eg able to recognize friend’s voice on the phone
 What are the characteristics of air pressure waves that we hear as sound?
· Sound waves:
· Amplitude of sound waves determines loudness 
· Frequency –length – determines pitch 
· Short wavelength = high frequency, high-pitched sounds
· Long wavelength = low frequency, low-pitched sounds
· Great amplitude = loud sounds
· Small amplitude = soft sounds
· Sounds measured in decibels
· Conversation = 60db, whisper= 20db
· Conversation = 10 000 x louder than whisper
 How does the ear transform sound energy into neural messages?
· Hearing:
· Sound waves enter outer ear
· Outer ear channels waves through auditory canal to eardrum 
· Eardrum vibrates
· In middle ear, piston (hammer, anvil, stirrup) picks up vibrations 
· transmits to cochlea in inner ear
· The incoming vibrations = oval membrane (cochlea membrane) vibrates, jostles fluid in the tube
· This motion = ripples in basilar membrane, bends hair cells lining its surface
· Hair cell movement triggers impulses in adj nerve cells 
· Axons of those nerves converge = auditory nerve
· Auditory nerve sends neural messages via thalamus to auditory cortex in temporal lobe
· We hear!
· Hearing loss:
· Sensorineural hearing loss
· Most common kind of hearing loss
· “nerve deafness”
· caused by damage to hair cells or their associated nerves
· cochlear implant can help “translate” sounds into electrical signals that convey info to brain
· conduction hearing loss
· less common
· caused by damage to mechanical system that conducts sound waves to cochlea
· prolonged exposure to db over 85 = hearing loss
 
 How do we detect loudness, discriminate pitch, and locate sounds?
· Detecting loudness:
· Brain interprets loudness based on # of hair cells activated
· NOT based on how hard the hair cells vibrate
· HOH people often still hear loud sounds the same as hearing people – difference is perception of soft sounds
· This is why HOH people like sound compressed – soft sounds are amplified and loud sounds stay the same
· Discriminating pitch:
· Helmholtz’s Place Theory –
· We hear dif pitches because dif sound waves trigger activity at dif places along cochlea’s basilar membrane
· Brain determines sound by recognizing what part of membrane is generating neural signal
· Békésy’s research :
· Cochlea vibrates like shaken sheet
· high freq = large vibrations near beginning of membrane
· low freq = vibrated more of the membrane
· Problem: it explains high pitch but not low pitch
· Frequency Theory – 
· “temporal theory”
· brain reads pitch by monitoring freq of neural impulses travelling up auditory nerve
· whole basilar membrane shakes with incoming soundwave 
· if wave has freq 100 wave/second, impulse = 100/sec
· Problem: invd neuron cant fire more than  1000/ sec, so what about stimuli above 1000 waves/ sec?
· Volley principle: neural cells alternate firing
· Place theory best explains how we sense high pitches
· Frequency theory best explains how we sense low pitches
· Combo of both seems to explain mid-range pitches
· Locating sounds:
· Stereophonic hearing – “3D” – from ears on either side
· Car honk on right side is louder in right ear and heard sooner, quieter in L and less fast

OTHER SENSES
· Brain gives hearing and seeing priority in cortical tissue
· Touch: 
 How do we sense touch?
· Skin sensitive to warmth, cold, pressure, pain
· Touch critical to development
· Cognition has influence – straight man’s response to leg caress when he thinks it’s from a woman vs a man, etc
· Pain:
 What biological, psychological, and social-cultural influences affect our experiences of pain? How do placeboes, distraction, and hypnosis help control pain?

· Pain = critical, tells us when something is wrong, helps prevent further injury, etc – alarm bell
· Chronic pain conditions = alarm bell that won’t shut off
· Biological influences:
· No one type of stimulus that triggers pain (as light triggers vision)
· Gate-control theory:
· Spinal cord contains sm nerve fibers that conduct most pain signals + lrg that conduct most other sensory signals
· Spinal cord (theoretically) contains neurological “gate”
· Tissue injury signals sm fibers to activate, open gate = feel pain
· Lrg fiber activity closes gate, stops pain
· Theoretically could treat chronic pain through gate stim.
· BUT pain isn’t merely tissue to spinal nerve communication – bell to pull alarm
· Brain can create pain – phantom limb, tinnitus
· Brain can sense without functioning senses
· Psychological influences:
· Influenced by the attention we focus on it – athletes focused on winning might keep playing without realizing they are injured
· We edit pain memories
· Recall pain after surgery as shorter than it was
· Recall instead the peak of pain and the pain at the end
· Extended with milder pain at the end is remembered as less painful than shorter slightly more intense pain even though net pain was greater
· Social-cultural influences:
· Perceive more pain when others seem to be experiencing pain
· Empathy for other’s pain
· Cultural expectations
· Controlling pain:
· Both physical and psychological problem
· Drugs, acupuncture, massage, electrical stimulation, surgeries
· When distracted and soothed by release of endorphins, experience of pain diminishes
· Placebos: 
· Dampens CNS attention and responses to painful experiences
· When you think youre getting a painkiller but receive placebo, you still feel effects – brain releases natural painkillers
· Distraction:
· Pleasant images as distraction can draw attention away from pain
· Hypnosis
· Suggestion of not feeling pain actually lessens pain
· Taste:
· Served a purpose for ancestors, told them about the food
· Sweet – energy source
· Salty – sodium essential to physiological processes
· Sour – potentially toxic acid
· Bitter – potential poisons
· Umami – proteins to grow and repair tissue
· Chemical sense
· Taste buds contain pores to catch food chemicals
· Each pore = 50 -100 taste receptor cells with antenna-like hairs that sense food molecules
· Taste buds reproduces every 2 ish weeks, burning tongue isn’t a big deal
· As you age, number of taste buds and sensitivity decreases
· Expectations influence taste
· When told sausage roll was vegetarian, people said it tasted worse than the meat one even though both were the exact same
· When told wine costs 90$ vs 10$ we perceive it as tasting better
· Smell:
· Olfactory receptor cells at top of nasal cavity respond to smells
· Instantly alert brain through axon fibers – bypass the thalamus (sensory control center)
· 350 ish receptors for scents – lock and key
· women and young adults have best sense of smell
· smokers and people with alzheimers, parkinsons, or alcohol use disorder have weaker senses of smell
· we can’t describe scents accurately like we can describe sights or sounds
· we associate smells with experiences, pleasant or unpleasant

Body position and movement:
 How do we sense our body’s position and movement?
· Sensors in joints, tendons, muscles enable kinesthesia – sense of position and movement of your body parts
· Vestibular sense monitors head’s position and movement – uses inner ear for help
· Semicircular canals (shaped like pretzel)
· Vestibular sacs (connect canals to cochlea) – contain fluid that moves when head moves
· Sends info to cerebellum

Sensory interaction:
 How does sensory interaction influence our perceptions and what is embodied cognition?
· Our senses eavesdrop on each other, brain blends all their input to make complete picture
· Smell of water, sight of beach, feeling of sand etc
· Sensory interaction
· Smell and taste work together – without smell, a bite of apple is the same as raw potato
· Vision and hearing work together 
· McGurk effect: when looking at a person mouthing GA, hearing BA, we hear sound that combines both: DA
· Social situation also impacts – after being excluded, room literally feels colder
· [bookmark: _GoBack]This is example of embodied cognition: influence of bodily sensation, gestures, and other states on cognitive preferences and judgements




LEARNING

How do we learn:
 What is learning and what are some basic forms of learning?
· Process of acquiring new and relatively enduring info and behaviours
· Allows us to adapt to our enviro
· We learn by association:
· Our minds connect events that occur in sequence
· Ex: you see and smell freshly baked bread, eat some, find it satisfying. Next time you see and smell fresh bread you will expect that eating it will be satisfying again
· Red pen vs black pen when correcting essays – find more errors and give harsher grades
· Behaviours become habit after approx. 66 days
· Conditioning = learning, but also cognitive learning = acquiring mental info that guides our behavious – ex observational learning

Classical conditioning:
 What was behaviourism’s view of learning?
· Discard idea of inner thoughts etc
· Basic process that is the same for slugs and dogs and humans
· Conditioning is learning

Pavlov’s experiments:
 Who was Pavlov, and what are the basic components of classical conditioning?
· Pavlov 
· Russian doctor
· Dog experiment, sounded a tone to associate sound with food and dog salivated even when there wasn’t food
· Unconditioned response: response that happens without conditioning, ex: salivation when you know you’ll be eating via sight or smell
· Unconditioned stimulus: naturally and automatically triggers an UR
· Conditioned response: salivation in response to tone
· Conditioned stimulus: tone

Acquisition:
 In classical conditioning, what are processes of acquisition, extinction, spontaneous recovery, generalization, and discrimination?
· Acquisition: initial learning
· Present US 0.5 seconds after presenting NS (neutral stimulus – presents no response pre-conditioning)
· Higher-order conditioning: procedure in which the CS in one conditioning experience is paired with a new NS, creating a second (weaker) CS, ex: animal that learns tone predicts food might then learn that a light predicts the tone and begins responding to the light alone
· Extinction and spontaneous recovery:
· What if CS occurs repeatedly without US? (tone without food)
· Would dog still salivate?
· Dogs salivated less and less – extinction
· But when Pavlov sounded tone with hours between, dog salivated normally again – spontaneous recovery of CR after a pause
· Generalization:
· dog conditioned to sound of one tone also responded somewhat to new and different tone
· can be adaptive
· ex: toddlers taught to fear moving cars also become afraid of moving trucks and trains
· Discrimination:
· Dogs learned to respond to sound of particular tone and NOT to other tones – ability to distinguish between CS and other irrelevant stimuli 

Pavlov’s legacy:
 Why does Pavlov’s work remain so important?
· CC = basic form of learning
· His ideas were incomplete (we now have better biopsychosocial understanding) but his ideas are still basis upon which we base most of our findings
· Many other responses to many other stimuli can be CC’d
· Showed us how a process such as learning can be studied objectively

Applications of classical conditioning:
 What have been some applications of CC to human health and wellbeing? How did Watson apply Pavlov’s principles to learned fears?
· Former drug users often feel craving when in the drug-using context – if they always smoked in their friend Steve’s basement on the couch, being back there brings back craving for drug because situations are linked
· CC works on immune system – when particular taste accompanies a drug that influences hormone response, taste alone can elicit an immune response
· Basis for Watson’s idea that emotions and behaviours, though bio influenced, are mainly conditioned responses
· Little Albert feared loud noises but not rats
· When paired, Albert began to be afraid of rats
· Within 5 days fear was generalized to rabbits, dogs, sealskin coat but not toys

Operant conditioning:
 What is operant conditioning?
· CC forms connection between stimuli (CS and the US it signals) and respondent behaviour – actions that are automatic responses to a stimulus
· OC type of learning in which behaviour is strengthened if followed by reinforcer and diminished if followed by a punisher

Skinner’s experiments:
 Who was Skinner and how is operant behaviour reinforced and shaped?
· Skinner
· Became modern Behaviourisms most influential and controversial figure
· Skinner box
· Shaping behaviour
· First watch how rat naturally behaves so you can build on existing behaviours
· Then successive approximations: give rat food as it goes towards bar, then once its regularly going towards it only give food when it gets closer, then eventually only give food when it touches the bar
· Rewards behaviour closer to desired behaviour and ignores all other actions


Types of reinforcers:
 How do positive and negative reinforcements differ and what are the basic types of reinforcers?
· Types:
· Positive reinforcement:
· Add desirable stimulus
· Eg: pet a dog that comes when you call it, pay a person who paints your house
· Negative reinforcement:
· Add undesirable stimulus
· NOT THE SAME AS PUNISHMENT
· Eg:take painkiller to end pain, fasten seatbelt to stop beeping sound
· Sometimes the two work together
· Student gets a bad grade so they study way harder and get a better grade – neg = anxiety and stress, pos = better grade
· Primary and conditioned reinforcers:
· Primary = unlearned
· Eating food when hungry, having a headache go away
· Innately satisfying
· Conditioned = learned
· If rat in Skinner’s box learns that a light reliably signals food delivery, rat will work to turn on the light
· Grades, money, pleasant tone of voice, affection
· Immediate and delayed reinforcers:
· Before preforming the “wanted” behaviour, rat will likely preform a lot of “unwanted” behaviour – sniffing, scratching, etc
· If rewarded right after one of these behaviours, rat will likely repeat it
· If you wait more than 30 sec to give food after rat has pressed bar, rat wont learn to press bar for food
· Humans respond to delayed reinforcement – paycheck at the end of the week, good grade at end of semester
· Even kids have this 
· 4 y o prefer larger candy tmr to smaller one right now
· small but immediate consequences eg watching tv instead of studying are more attractive than bigger but delayed consequences


Reinforcement schedules:
 How do different reinforcement schedules affect behaviour?
· Continuous reinforcement schedule – reinforcing every time it occurs
· Partial reinforcement schedule – only reinforce part of the time, takes longer for acquisition but results in much greater resistance to extinction
· Four types
· Fixed-ratio: reinforce after a set number of responses
· Eg coffee shop gives free drink after 10 coffees
· Variable-ratio: reinforce after a seemingly unpredictable number of responses
· Slot machine
· The more times you try the more reinforcement there is which is confusing
· Fixed-interval: reinforce the first response after a set time period
· Animals will respond more freq as the time draws nearer
· People check mail more often when a package is supposed to arrive soon
· Variable-interval: reinforce first response after varying time
· when waiting for someone to text you and they finally do after checking your phone over and over
· response rates are higher when reinforcement is on ratio schedule – number of responses – rather than interval – time 
· response is more consistent when variable rather than fixed 

Punishment:
 How does punishment differ from negative reinforcement and how does punishment affect behaviour?
· Reinforcement increases a behaviour, punishment decreases it
· Positive punishment: administer something that’s undesired
· Eg spray with water, give traffic ticket for speeding
· Negative punishment: take away/ end something that is desired
· Eg take away a teens driving privileges or phone, revoke library card for not paying fines
· How does punishment relate to parenting:
· Punished behaviour is suppressed, not forgotten
· Spanking child who swears will stop them from swearing for a while, not forever – parents think they stopped the behaviour so they will keep using spanking as punishment
· Punishment teaches discrimination among situations
· Child learned you can’t swear at home or around mom, but can swear at school or at home when no one else is there
· Punishment can teach fear
· Child might associate fear with not just the behaviour (swearing) but also with the parent who punished them or where it occurred eg school
· Physical punishment may inc aggression by modeling aggression as a way to cope with problems
· Spanked children are more likely to be aggressive
· Many abusive parents were abused themselves
· Some speculate that maybe child had issues to begin with – chicken and egg
· Positive is better – you clean your room right now or no dinner vs youre welcome to join us for dinner after you’ve cleaned your room

Skinner’s legacy:
 Why did his ideas provoke controversy, and how might his operant conditioning principles be applied at school, sports, at work, and at home?
· insisted that external influences, not inner thoughts and beliefs, dictate behaviour
· critics said he dehumanized people – assuming no free will etc
· at school:
· students must be told immediately what was right or wrong, then the next step
· eg: adaptive quizzing like MAP
· in sport:
· reinforcing small successes then gradually inc challenge
· at work:
· reward specific, achievable behaviours not vague “merit”
· at home:
· don’t reinforce bad behaviour – say “go to bed” then cave in to whining
· notice child doing right and affirm them for it, when child misbehaves don’t yell just explain why it was wrong and give them time-out
· operant conditioning in our own lives:
· state realistic goals in measurable terms
· decide how, when, and where you will work toward the goal
· monitor how often you engage in your desired behaviour
· reinforce desired behaviour
· reduce rewards gradually as behaviour becomes habitual

Contracting CC and OC:
 How does operant conditioning differ from classical conditioning?
	
	Classical conditioning
	Operant conditioning

	Basic idea
	Associates events
	Associates behaviour and resulting events

	Response
	Involuntary, automatic
	Voluntary, operates on enviro

	Acquisition
	Associating events; NS paired with US becomes CS
	Associating response with a consequence (reinforce/punish)

	extinction
	CR decreases when CS is repeatedly presented alone
	Response decreases when reinforcement stops

	Spontaneous recovery
	Reappearance, after a rest period, of an extinguished CR
	Reappearance, after a rest period, of an extinguished response

	Generalization
	Tendency to respond to stimuli similar to the CS
	Response to similar stimuli is also reinforced

	discrimination
	Learned ability to distinguish between CS and other stimuli that don’t signal a US
	Learns that certain responses, but not others, will be reinforced




Biological constraints on conditioning:
 How do biological constraints affect classical and operant conditioning?
· Pavlov and Watson believed all animals, pigeon or person, learn same way – experimenting on pigeons should yield same result in humans
· Limits on CC:
· Conditioning is limited by biology
· Conditioned for things that can help survival, not just random acts
· Rats and radiation
· For conditioning to occur, CS doesn’t need to be immediately followed by US
· Developed CR to taste but not sights or sounds, so not any stim can be a CS
· Humans are same: if you get food poisoning from beef you might dev an aversion to beef but not to the place you were when you ate it
· Conditioning is faster and stronger when CS is ecologically relevant
Before conditioning: Drug (US)  nausea(UR)
Conditioning: waiting room (CS) + drug (US)  nausea (UR)
After: waiting room (CS)  nausea (CR)
· Limits on OC:
· Food is strong enforcer – biologically linked
· We more easily are conditioned for natural behaviours – eating, flapping wings, etc

Cognitions influence on conditioning:
 How do cognitive processed affect classical and operant conditioning?
· Cognitive processes and CC
· Animals learn predictability, expectancy
· Association influences attitude:
· When children saw characters while eating ice cream vs other characters while eating Brussel sprouts, they like the ice cream associated characters better
· Cognitive processes and OC:
· Rats in mazes with no rewards seem to develop cognitive map of maze so they can figure their way out
· Excessive rewards destroy intrinsic motivation
· Rewarding someone for something they already like to do backfires
· Increases extrinsic motivation – doing things for external rewards attached to it

Learning by observation:
 How does observational learning differ from associative learning? How may observational learning be enabled by mirror neurons?
· Child who sees sister burn her finger on the stove learns not to touch it without having to try it herself
· Modelling = how we learn our native language
· Bobo experiment:
· Child colouring as an adult beats up bobo doll
· Child taken to other room, told they cant use the toys there so they are frustrated
· Brought to third room with other toys, including bobo doll
· They beat up the bobo doll and say same things adults said
· Mirror neurons (frontal lobe)
· Fire when you perform an act or when you watch someone else do it

Prosocial effects:
 What is the impact of prosocial modelling and of antisocial modelling?
· Prosocial models – positive, helpful
· Trainees at a job learn skills faster when they got to observe someone else doing them well
· Antisocial effects 
· Lessons we learn as children aren’t easily replaced as adults
· Abused children are often aggressive or abusive themselves
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