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Chapter 6 Part 2: Sensation and Perception

Bottom-Up vs. Top-Down Processing
· Bottom-Up Processing
· Analysis that begins with the sensory receptors and works up to the brain’s integration of sensory information
· Stimulus energy detection, transduction, transmission
· Feature detection, holistic organization, interpretation
· Top-Down Processing
· Information processing guided by higher-level mental processes that draw on our experience and expectations to influence perception
· Ex. Reading
· Perceptual Set
· A mental predisposition to perceive one thing and not another
· A state of expectation based on past experience
· Perceptual sets depend on concepts (schemas) formed through experience
· Thus, sometimes you can see/hear what you’re looking for
· Or might see/hear what you’re fearing could happen
· Or might taste what you’re expecting to taste
· Context Effects
· Immediate context can also affect perception, top-down
· Effect of Emotion
· What is the meaning of the following words?
· First, expose some people to happy music, others to sad music:
· Mourning/morning
· Die/dye
· Pain/pane
· Motivational States
· If you’re hungry, bad food will taste better than if you weren’t
· If you were tired, short distances will seem longer than if you had lots of energy

Perceptual Constancy
· Perceptual Constancy
· Perceiving objects as unchanging, even as retinal image or illumination changes
· Shape, size, brightness, colour
· Shape Constancy
· Perceive the shape of familiar objects as unchanging, even though the image on the retina changes
· Size Constancy
· Two objects of the same size that differ in terms of how far away they are will cast images of different sizes of the retina
· However, we don’t perceive the objects that cast a smaller retinal image as actually smaller
· Experience allows our brains to make assumptions
· Objects of the same kind (ex. cars, people) are roughly the same size
· Thus, if we assume that two objects are roughly similar in size, then the one that takes up the least amount of retinal space will be perceived as farther away, rather than smaller
· Thus, depth perception cues play a role in size constancy
· Illusions of Size Constancy: Ames Room
· Room Shape
· Peep-hole eliminates binocular depth cues
· Linear cues altered
· Experience with rooms (Top-down)
· Size distortion
· Since room seems cubed, two corners seem about the same distance
· Two people, same distance, but one takes up more space on retina
· Thus, must be bigger 
· Illusion overrides size constancy assumption
· Colour Constancy
· Perceiving familiar objects as having consistent colour, even if changing illumination alters the wavelengths reflected by the objects
· Different sources of light emit different relative amounts of different visible light wavelengths
· Ex. incandescent vs. fluorescent light bulbs
· Ex. The sun at noon vs. the sun at dusk
· Thus, the proportions of the different visible wavelengths that hit your retina—determining the colour you see—also depend on the light source
· Your brain takes into account the light being reflected by all the objects in the scene
· Failure of colour constancy: The Dress
· Blue/Black or White/Gold
· Depends on what your brain assumes about the illumination
· Brightness Constancy
· The total amount of light reflected influences brightness perception
· Ex. White paper reflects a greater proportion of the light that hits it compared to black paper
· Black paper in sunlight reflects more light than white paper indoors
· But the paper still appears black
· Brightness of something depends on relative luminance
· The amount of light something reflects relative surrounding objects
· Colour/Brightness Constancy
· Amount of light reflected influences brightness perception
· But dull blue does not become bright blue in sunlight
· Relative luminance
· Everything is brighter

Hearing (Audition)
· Stimulus Input
· Sound waves
· Alternating series of compressed and expanded (rarified) air
· Sound Wave
· Sound can be represented as a two dimensional wave
· Number of wavelengths per second is the frequency (Hertz)
· The longer the wavelength, the shorter the frequency
· Frequency determines the pitch
· Amplitude of wave determines the loudness
· Measured in decibels
· Loudness: Decibels
· Sound loudness is measured in decibels
· A measure of the amount of pressure that the waves exert
· Decibels are a logarithmic scale that allows you to describe the magnitude of different sounds relative to a reference magnitude
· Reference magnitude for sound is the absolute threshold for sound
· The smallest magnitude of sound that can be detected 50% of the time
· Every 10 decibels correspond to a 10-fold increase in sound intensity
· Relative to a threshold stimulus

The Ear
· Transduces the sound wave energy into electrical energy
· Outer ear
· Auditory Canal
· Eardrum
· Middle Ear – 3 bones
· Hammer
· Anvil
· Stirrup
· Cochlea 
· Oval window
· Basilar membrane
· Hair cells (receptor cells)
· Cilia
· 16,000 receptors
· The more hair cells that are stimulated, the louder the sound
· Hearing Loss
· 2 general kinds:
· Conduction hearing loss
· Damage to either the eardrum or bones of the middle ear 
· Infection, trauma
· Sensorineural hearing loss
· Damage to the hair cells
· Or the auditory nerve
· Prolonged exposure to loud noises, age, infection
· Cochlear Implant
· A device for converting sound waves into electrical signals and stimulating the auditory nerve through electrodes threaded into the cochlea
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Perception of Pitch
· Place Theory
· Best explains how we sense high pitches (depending on what area of the cochlea membrane is stimulated)
· Frequency Theory
· Best explains how we sense low pitches (depending on the frequency of neural impulses (the same as the frequency of the sound wave)). 
· Limitation
· Can hear 20Hz to 20,000Hz
· But neurons fire at 1000Hz maximum
· Middle frequencies still not represented
· Volley Principle
· Frequencies of adjacent hair cells added together
· While some neurons shoot, others reload

Sound Localization
· Left-Right localization
· Different arrival times of stimulus at different ears
· Also a difference in the magnitude of the sound wave at different ears
· Sound magnitude weakens as it travels
· Head dampens the sound
· Sound shadow
· What about front, back, above, and below localization?

Body Position and Movement
· 2 systems:
· Kinesthesia
· The sensation and perception of the position and movement of individual body parts
· Sensors in your joints, tendons, and muscles
· Vestibular Sense
· The sense of head (body) position and movement
· Maintenance of balance
· Semicircular canals and vestibular sacs
· Filled with fluid that moves when head is accelerating/decelerating in the vertical or horizontal plane, or rotating, or tilted
· Stimulates hair-like receptors

Taste
· Chemical sense
· Bumps all over your tongue
· Papillae
· About 200 taste buds inside each papilla
· Each taste bud consists of:
· A) A pore that captures food molecules 
· B) 50 to 100 receptor cells that have little hairs that detect food molecules
· Basic Taste Sensations:
· Sweet
· Sour
· Bitter
· Salty
· Research confirmed receptors for these 4, and another taste sensation
· Umami
· Savory, meaty taste
· Ex. Monosodium glutamate (MSG), beef broth
· Things that contain amino acids
· Ex. Meats, cheese, soy sauce, grains, beans
· Each taste sensation is related to a survival function

Smell/Olfaction
· Like taste, smell is a chemical sense
· Sensory receptors detect airborne molecules emitted from a stimulus
· 20 million receptor cells at the top of each nasal cavity
· Each with many hair-like cilia
· Bathed in mucous
· Embedded on the surface of the cilia are 350 different receptor proteins that recognize particular odour molecules
· Combine to account for the many different scents we can detect
· Olfaction is the only sense that bypasses the thalamus
· It is the most primitive sense
· Animals use smell to track prey, avoid predators, navigate, mark territory, identify family, detect potential mating partners
· Intimately connected with the limbic system
· Thus, ability to evoke emotions and memory
· Critical function of smell is to sample food before we ingest it 
· Ex. Disgust, happiness
· Smells can trigger old memories, typically with an emotional content

Flavour
· Flavour is a combination of taste, smell, and texture
· Taste and smell meet up in the frontal lobe
· Temperature, spiciness, coolness, dryness
· Hunger, thirst, vision, audition
· Smell plays a large role in flavour
· Food has little taste with your nose plugged
· Both have direct connections with the amygdala

Sensory Interaction
· Sensory Thresholds and Reaction Times
· An accompanying sound can lower the absolute threshold for vision
· Reaction times are faster to combinations of sights and sounds
· Closed captioning
· Visual information clarifies auditory information
· McGurk Effect
· Brain’s tendency to perceive sound that is consistent with mouth movement
· Auditory-Ba and Visual-Fa
· Hear Fa
· Vision dominates
· Auditory-Ba and Visual-Ga
· Hear Da?
· Rubber Hand Illusion

Sense of Touch: Pressure
· 4 General Sensations
· Pressure, heat, cold, and pain
· All send signals to the sensory cortex
· Sense pressure with mechanoreceptors
· Tickle
· Stroking adjacent pressure spots

Sense of Touch: Pain
· Pain is information
· Cells are dying
· Thus, change your behaviour
· Sense pain with nocicereptors
· Several varieties, sensitive to different types of damage 
· Thermal, mechanical, or chemical
· Degree of pain is related to the number of receptors
· Endorphin release diminishes pain
· Massage, acupuncture, electrical stimulation diminish pain
· Psychological Influences
· Thought distraction
· Hypnosis
· Relaxation training
· Placebo medication and acupuncture (endorphin release)

Gate-Control Theory of Pain
· Explains the ability to diminish pain with physical or psychological stimulation
· Neural mechanisms is the spinal cord function as a gate
· Meeting between nerves from the skin (touch and pain), neurons that go to the brain, and neurons from the brain
· Stimulation from nocicereceptors opens the gate
· Stimulation from other receptors closes the gate
· Massage, acupuncture, electrical stimulation
· Messages from the brain also close the gate
· Attentional distraction
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Consciousness
· “Our awareness of ourselves and our environment”
· …and the awareness that we are aware
· The ability to experience or feel
· The state that involves experiential properties, often referred to as “qualia”
· A state with a particular subjective character
· If you are in a conscious state, then there is a “what it is like” to be in that state
· So, an organism is conscious if there is something that it’s like to be that organism
· That is, there is some subjective, first-person way that the world seems or appears
· What it’s like to be drunk? Meditating? Hypnotized? Asleep? Dreaming? A bat?

Consciousness vs. Mind
· “The mind is what the brain does.”
· I.e. The totality of conscious and unconscious mental processes
· Ex. Sensation, perception, memory, emotion, reasoning, decision making
· The “processes” themselves are coordinated patterns of neural activity
· Consciousness is the subjective experience of this activity

Hard vs. Easy Problems of Consciousness
· Contents of Consciousness
· Anything that we are aware of at any given moment
· Perceptions (visual, auditory, etc.)
· Cognitive activities (ex. decision making, problem solving, reading)
· Inner monologue and memories
· What is the relationship between physical energies (ex. electromagnetic radiation, sound waves) and conscious experiences?
· Psychophysics (Ch6)
· What is the relationship between brain activity and cognitive activity?
· Cognitive neuroscience
· These are the “easy problems” of consciousness
· But, how do the contents of consciousness come to be?
· How do private, subjective experiences come to be?
· How does consciousness emerge from the brain?
· The “hard problem” of consciousness

The Two Track Mind: Two Processing Systems
· System 1: The Intuitive System
· The “low road”
· A) Automatic and unintentional
· B) Fast and effortless
· C) The process is not consciously accessible; only the result of the process enters your conscious awareness
· System 2: The Reasoning System
· The “high road”
· A) Controllable and intentional
· B) Slow and effortful
· C) The process is consciously accessible, both the result and the process enter your conscious awareness
· Ex.  Decision making, navigating (walking, driving)
· Dual Processing
· The principle that information is often simultaneously processed on separate conscious and unconscious tracks
· Modern cognitive neuroscience indicates that the vast majority of our processing occurs unconsciously
· We are aware of (conscious of) the results of cognitive processes
· Ex. Thoughts or attitudes, perceptions, emotions, bodily movements
· We are unaware of (unconscious of) the cognitive processes themselves
· New tasks typically involve conscious processing
· But become automatic following practice
· Ex. reading, driving

Blindsight
· A condition in which a person can respond to a visual stimulus without consciously experiencing it
· A) Knowing the direction of moving targets
· B) Slipping post cards into mail slots
· C) Appropriately grasp a block
· D) Accurately navigate a cluttered hallway
· E) Detect emotions in faces
· Can replicate this in those with intact brains with magnetic stimulation
· A) Guess the colour and orientation of an object
· B) Detect emotions
· Ex. Hollow face illusion
· Two systems for visual processing
· One system controls conscious visual perception
· Allows us to recognize and plan
· The other controls visually guided actions
· Knows location, orientation, movement

Selective Attention
· Conscious awareness involves attention
· Selective Attention
· The focusing on conscious awareness on a particular stimulus
· Determines the contents of consciousness
· Spotlight analogy
· You attend to some information, but ignore the rest
· 0.00036%
· But processing of the rest of the information is happening at a shallow level
· Ex. the cocktail party effect
· Multitasking
· Dividing attention between 2 tasks
· Switching of the attentional spotlight
· There is a cost
· Ex. distracted driving

Selective Inattention
· Attention to one thing means inattention to other things
· Inattentional blindness
· Failure to see visible objects when our attention is directed elsewhere
· Inattentional deafness
· Change blindness
· Failure to notice changes in the environment
· Change deafness
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Sleep: The Circadian Rhythm
· Sleep
· Periodic, natural loss of consciousness – as distinct from unconsciousness
· Circadian Rhythm
· Regular body rhythms that occur on a 24-hour cycle
· Ex. Hormone production (ex. melatonin), body temperature

Setting and Resetting the Circadian Rhythm
· Light
· Photoreceptors in the retina
· Suprachiasmatic nucleus of the hypothalamus
· Pineal gland
· Melatonin
· Melatonin makes you sleepy
· More light means less melatonin

Brainwaves
· Electroencephalogram (EEG)
· Measurement of brain waves
· Alpha waves
· The relatively slow brain waves of a relaxed, awake state
· Lower arousal
· Lower frequency than when awake
· Delta waves
· The larger, slow brain waves associated with deep sleep

Stages of Sleep
· Four stages
· 3 non-REM stages and 1REM stage
· REM = rapid eye movement
· Stage 1 (NREM-1)
· Slower brain waves
· Hypnagogic sensations
· Hallucinations
· Ex. Sounds and images
· Ex. Feel like you’re falling, floating, being weighed down
· Brief (5-10 mins)
· Stage 2 (NREM-2)
· Brain waves become more irregular
· Ex. Sleep spindles
· Deeper than stage 1
· About 20 minutes
· Stage 3 (NREM-3)
· Stage 3 is the deepest sleep
· Indicated by low frequency delta waves
· Young children spend more time in this stage
· About 30 minutes
· Rapid Eye Movement (REM)
· Often termed paradoxical sleep
· Brain waves speed up
· Heart rate and breathing speed up
· Every 30 seconds, eyes dart around
· Indicates dreaming
· Sleep paralysis
· Genital arousal
· 10 minutes
· Cycles take about 90 minutes
· First cycle
· 1, 2, 3, 2, REM
· Then repeat, skipping stage 1
· Stage 3 becomes progressively more brief
· REM and stage 2 become progressively longer
· Total about 20-25% (100 minutes) in REM sleep

Major Sleep Disorders
· Insomnia
· Recurring difficulty falling or staying asleep
· Negative health impact of inadequate sleep
· Remedies
· Manage your stress about sleep loss
· Exercise regularly
· Relax before bedtime
· Hide the clock face
· Sleep on a regular schedule
· Avoid caffeine after early afternoon
· Narcolepsy
· A sleep disorder characterized by periodic, overwhelming sleep attacks
· Typically last less than 5 minutes
· Mild version
· Intense sleepiness
· Severe version
· Collapse into brief period of REM sleep
· Genetic cause
· Lack of hypothalamic cells that produce the neurotransmitter orexin (hypocretin)
· Stimulates wakefulness
· Sleep Apnea
· Periods during sleep when breathing stops
· Blocked airway
· Blood oxygen decreases
· Person awakens briefly to breathe
· Loud snoring, snorts, gasps, choking noises
· Hundreds of times per night 
· No memory
· Leads to:
· Excessive daytime sleepiness
· Irritability
· Linked with depression
· Sometimes high blood pressure
· Treated with a pressurized air mask
· CPAP (Continuous Positive Airway Pressure)
· Night Terrors
· Mostly children
· Screams of terror
· Increased heart rate, breathing rate
· Sit up, walk around, talk
· Not remembered well
· NREM-3
· Sleep Walking
· Also mostly children and NREM-3
· Eyes open with blank stare
· More like a shuffle than a walk (poor coordination)
· Walk around or stand still
· Might eat, get dressed, use bathroom
· Some talk, but unintelligible
· Not remembered
· Sleep Talking
· Mostly children
· Any sleep stage
· Usually unintelligible mumbling

Sleep Theories: Protective Function
· Protection from:
· 1) Injury
· 2) Predators
· Relationship between ability to hide and amount of sleep
· The better able you are the protect yourself, the more you can sleep

Sleep Theories: Biological Recuperation
· A) Neural Recuperation
· Neurons repaired while you sleep	
· Damaged by free radicals, which are cleaned up during sleep
· Pruning away unused connections
· B) Growth
· Growth hormone
· Released from the pituitary
· Growth
· Muscle repair

Sleep Theories: Memory Consolidation
· Consolidation
· Strengthening of neural memory trace
· Integration with other memories
· Better recall of recently learned material after sleep
· Information is transferred from the hippocampus to the cortex
· Better performance on procedural tasks after sleep

Sleep Theories: Creative Thinking
· Creativity
· The ability to recognize novel solutions and connections
· People are more likely to have creative insight into a better way to perform a task after they have slept
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Dreams
· A sequence of images, emotions, and thoughts passing through a sleeping person’s mind
· Vivid
· Narrative (story)
· Often bizarre, but accepted
· Not remembered well

Dreams: Content
· Relation between waking and dreaming attributes
· Dreams often contain parts of the day’s events
· Ex. People, places, objects, personal anxieties, work/school
· More negative than positive content
· 80% of dreams have at least one negative event or emotion
· Repeatedly falling in an attempt to do something; being attacked, pursued or rejected; experiencing misfortune
· Little sexual content
· Real stimuli can be incorporated
· Sounds, scents, physical stimuli
· Thus, brain is still analyzing incoming sensory information

Why We Dream: Wish Fulfillment
· Dreams = the unsuppressed drives of the id
· Act as an outlet for psychic energy
· Latent vs. manifest content
· Not scientific

Why We Dream: Memory Consolidation
· Consolidation
· Strengthening of neural memory trace for daily experiences 
· Integration with other memories
· Research into interruption of REM sleep suggests a role in memory
· Memory for unusual phrases or hidden shapes in pictures worse when interrupt REM sleep
· However, can’t account for dreams about the past, or people/places we’ve never seen

Why We Dream: Develop and Preserve Neural Pathways
· Neural Pathway (network)
· System of neurons that performs a function
· Cognitive or motor
· These pathways are strengthened by stimulation
· Can occur while awake 
· And while asleep
· Pruning
· Explains why children spend more time in REM sleep 
· Neural networks are forming at a rapid pace

Why We Dream: To Make Sense of Neural Static
· Activation-Synthesis Theory
· Neural static
· Brainstem still active
· Amygdala still active
· Neither stimulated form external stimuli, thus, haphazard or chaotic
· Cortex tries to synthesize the random information into a meaningful narrative
· Frontal regions involved in logical thinking, organization of events in time and inhibition are inactive
· Thus, bizarre, illogical, emotion-laden, uninhabited dreams

We We Dream: Reflection of Cognitive Development
· They don’t serve a purpose, per se
· Rather, they reflect the more sophisticated cognitive development of adults
· Stimulation of our cognitive reality
· Evidence in dream content of young vs. old
· Children’s dreams are more simplistic
· Less narrative
· Represent the development of imagination
· Similar brain regions to daydreaming
· Both are considered driven by top-down processes

Psychoactive Drugs
· Chemicals that change perceptions and moods
· Through their action at the synapse
· Substances with similar chemical structure to neurotransmitters

Tolerance
· The diminishing effect of a drug after repeated use
· Require larger doses to obtain the same effect
· Tolerance is the results of neuroadaptation
· Attempt to maintain homeostasis by counteracting the effect of the drug
· Ex. Heroin mimicking endorphins
· Reduce the production or release endorphins
· Reduce endorphin receptors

Withdrawal and Addiction
· The same homeostatic mechanism causes withdrawal
· The discomfort and distress that follows discontinuing use of an addictive drug or behaviour
· Opposite effects of the drug
· Ex. heroin
· Euphoria – dysphoria
· Relaxation – agitation
· Constipation – cramping
· Will become worse with repeated use
· Addiction
· Compulsive drug craving and use, despite adverse consequences

Substance Use Disorder
· Continued substance craving and use despite significant life disruption and/or physical risk
· Debate regarding what constitutes an addiction or substance use disorder
· The addiction-as-disease-needing-treatment idea has been offered as a defining factor

Drug Effects: Depressants
· Drugs or chemicals that depress/calm neural activity and slow bodily functions
· Ex. alcohol, opiates, barbiturates
· Alcohol
· Slows activity in the frontal lobes
· Disinhibition
· Depression of brain activity related to judgements and behavioural inhibition
· Ex. Dancing, attire, expressing opinions, aggression, affection, sex, tipping
· Judgements
· Drinking and driving, safe sex, money, dangerous activities

Alcohol
· Slow neural processing
· Low doses
· Anxiolytic effect
· Inhibits anxiety (SNS), thus, elevates mood, mild euphoria
· Large doses
· Physical impairment
· Cognitive impairment
· Memory Disruption
· REM disturbances
· Hippocampus depression
· Long term damage
· Cognitive and memory impairment
· Reduced self-awareness
· Ex. Failures or shortcomings
· Expectancy Effects
· Aggression, increased friendliness, self-disclosure, sexual arousal

Barbiturates and Opiates
· Barbiturates
· Tranquilizers
· Similar effects to alcohol
· Prescribed for anxiety disorders, insomnia
· Dangerous combination with alcohol
· Opiates
· Similar CNS depressive effects
· Intense euphoria
· More addictive

Stimulants
· Drugs that excite neural activity and speed up bodily functions
· Ex. Caffeine, nicotine, amphetamines, methamphetamine, cocaine, ecstasy
· Cocaine
· HR, BP, BR increase
· Euphoria
· At larger doses anxiety, delusions of persecution
· Quick transition from euphoria to crash

Hallucinogens
· Psychedelic drugs that distort perceptions and evoke sensory images in the absence of sensory input
· Ex. LSD, marijuana
· LSD
· Lysergic acid diethylamide
· Variable emotional experiences
· Strong visual and auditory hallucinations
· Marijuana
· A mild hallucinogen
· Amplifies sensory sensitivity
· Colours, sounds, tastes, smells
· Can also cause euphoria, relaxation, disinhibition
· Can intensify depression or anxiety
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Learning
· Learning
· The process of acquiring through experience new information behaviours
· Associative Learning
· Learning that certain events occur together
· I.e. Learning to predict
· Brain naturally connects events that occur in sequence
· Adaptive
· Cognitive Learning
· The acquisition of mental information, whether by observing events, watching others, or through language

Behaviourism and Associative Learning
· Behaviourism
· The view that psychology should be an objective science that studies behaviour without reference to mental processes
· Should study how organisms respond to stimuli in the environment
· Stimulus
· Any event or situation that evokes a response
· Goals:
· 1) Prediction
· 2) Control
· Types of Associative Learning
· A) Classical Conditioning
· Learning that one stimulus predicts another stimulus
· B) Operant Conditioning
· Learning that behaviours have consequences

Ivan Pavlov
· Russian Physiologist
· Digestion	
· Secretion of digestive juices
· Ex. Salivation (secretion of saliva)
· A biological response to the stimulus of food
· Noticed salivation before the food arrived
· Recognized associative learning
· Dogs learned to predict the food was coming
· Classical Conditioning
· A type of learning in which one learns to link two or more stimuli and anticipate events

Pavlov’s Experiments
· Classically conditioning dogs to salivate to a tone
· Creating an association between:
· 1) A stimulus that naturally elicits a response
· 2) A stimulus that doesn’t naturally elicit a response
· Presents food (stimulus) alone
· Salivation (response)
· Unlearned response
· Unconditioned Response (UR)
· An unlearned, naturally occurring response to an unconditioned stimulus
· Unconditioned Stimulus (US)
· A stimulus that unconditionally – naturally or automatically – triggers and unconditioned response
· Present a tone (stimulus) alone
· No salivation (no response)
· Neutral stimulus (NS)
· A stimulus that elicits no response before conditioning
· Pair the tone with food (pair 2 stimuli) for several repetitions
· Salivation (response)
· Learned response
· Conditioned response (CR)
· A learned response to a previous neutral (but now conditioned) stimulus
· Conditioned Stimulus (CS)
· An originally irrelevant stimulus that, after association with an unconditioned stimulus, comes to trigger a conditioned response

Creating a Conditioned Response
· Classical conditioning relies on respondent behaviour
· Behaviour that occurs as an automatic response to some stimulus
· Responses that promote survival and reproduction
· Food – salivation
· Onion – tears
· Heat – sweating
· These are unlearned responses
· Unconditioned responses
· Classical conditioning creates learned responses
· Conditioned responses

Classical Conditioning
· Before Conditioning (Before Learning)
· Food (in mouth) = Unconditioned Stimulus (US)
· Unlearned stimulus
· Salivation = Unconditioned Response (UR)
· Unlearned response
· Tone = Neutral Stimulus (NS)
· No response (no salivation)
· During Conditioning (Acquisition)
· Pairing of tone (Neutral Stimulus) and Food (Unconditioned Stimulus)
· Neutral stimulus must come first
· Salivation (Unconditioned Response)
· After Conditioning (after several pairings of tone + food)
· Present just the tone
· Salivation
· Tone = Conditioned Stimulus (CS)
· Salivation = Conditioned Response (CR)
· An anticipatory response

Biological Advantages of Classical Conditioning
· Classical conditioning allows organisms to predict biologically significant events
· Elicit anticipatory responses
· Preparation for digestion
· Preparation for mating
· Japanese quails
· Avoid predators
· Find food
· Natural biological associations more easily conditioned
· Ex. Nausea inducing radiation or drugs
· Ex. Stuffed quail head vs. red light

Examples of Classical Conditioning
· Onion breath elicits arousal
· Can opener + cat
· Food = Unconditioned Stimulus (US)
· Food acquisition behaviour = the Unconditioned Response (UR)
· Can opener = Neutral Stimulus (NS) at first, then the Conditioned Stimulus (CS)
· Food acquisition behaviour in response to sound of can opener = Conditioned Response (CR)
· Taste aversions
· Poison = US
· Nausea (+ Vomiting) = UR
· Food = NS at first, then the CS after pairing with poison
· Nausea = CR

Higher Order Conditioning
· First Order Conditioning
· Neutral Stimulus (NS) paired with Unconditioned Stimulus (US)
· Neutral Stimulus (NS) becomes Conditioned Stimulus (CS)
· NS (tone) + US (food) elicits UR (salivation)
· Tone elicits salivation
· NS (tone) becomes CS (tone)
· [bookmark: _GoBack]Second Order Conditioning
· Second Neutral Stimulus (NS2) paired with Conditioned Stimulus (CS)
· Second Neutral Stimulus then elicits the same conditioned response (CR)
· Second Neutral Stimulus becomes a second order Conditioned Stimulus (CS2)
· NS2 (light) + CS (tone) 
· Light elicits salivation
· NS2 (light) becomes CS2 (light)
· Ex. McDonald’s 
· Ex. Drug use

Extinction
· The process of reversing the classical conditioning
· Changed Conditioned Stimulus back to Neutral Stimulus
· Present the Conditioned Stimulus without presenting the Unconditioned Stimulus
· Example
· Present the tone (CS), but without the food (US)
· Salivation (CR) to the tone will stop

Spontaneous Recovery
· The recovery of a Conditioned Response
· Extinguish salivation (CR)
· Wait a few hours
· Present tone again
· Some recovery of the salivation (CR)
· The learning hasn't been erased
· Suppressed

Generalization and Discrimination
· Generalization
· Stimuli similar to Conditioned Stimulus also elicit Conditioned Response
· Ex. Different touch locations, tones, or different pitch
· Ex. Phobias/fears (John Watson’s research with “Little Albert”), PTSD, lactation
· Discrimination
· Ability to learn to distinguish or differentiate a Conditioned Stimulus from similar but Neutral Stimuli
· Ex. Ripe vs. unripe fruit
· Ex. Friendly vs. unfriendly professors

Practical Applications
· Advertising
· Advertising your product with something happy so that the product will get associated with happiness, hence making the customer want to buy it
· Phobia Therapy
· Someone afraid of dogs because they were bitten by one in childhood, put them in a room with a really friendly dog to make them face their fear
· Easiest psychological therapy (show them that what they think is going to happen isn’t going to happen)
· Farm Animals
· Coyotes that eat your farm animals, instead of killing them (and upsetting the natural ecosystem), poison the sheep meat so that the coyotes will associate sheep with vomiting and poison and hence won’t want to eat your farm animals
· Drug programs

Operant Conditioning
· A type of learning in which behaviour is strengthened if followed by a reinforce or diminished if followed by a punisher
· A form of associative learning
· An association between behaviour (response) and its consequences
· Reinforcers (rewards) and punishers
· Operant conditioning relies on operant behaviour
· Behaviour that operates on the environment to produce some consequence
· Voluntarily chosen behaviour

B.F. Skinner’s Experiments
· Built on Edward Thorndike’s Law of Effect
· The principle that behaviours followed by favourable consequences become more likely, and the behaviours followed by unfavourable consequences become less likely
· Designed an operant chamber
· A chamber containing a bar or key that an animal can manipulate to obtain a food or water reinforce
· Attached devices record the animal’s rate of bar pressing or key pecking
· Investigated different kinds of reinforcement
· Positive vs. Negative
· Delayed vs. Immediate
· Primary vs. Conditioned
· Schedules of reinforcement

Reinforcements
· Any event that strengthens the behaviour it follows
· Tangible
· Activity
· Attention
· Relative Reinforcers
· Personal preferences
· Something reinforcing to one person may not be so to another
· Situation
· Can of coke or $100 bill for person who does best on midterm (chooses $100), vs. can of coke or $100 bill for the stranded survivalist who first builds a fire (chooses can of coke)
· Discriminative Stimulus
· Stimulus that signals that a response will be rewarded (ex. sit)

Positive and Negative Reinforcement
· Positive Reinforcement
· Increasing behaviours by presenting positive reinforcers
· Ex. Presenting something pleasurable
· Negative Reinforcement
· Increasing behaviours by stopping or reducing negative stimuli
· Ex. Taking away something pleasurable
· NOT punishment
· Both
· Ex. Studying, drug use

Primary and Conditioned Reinforcers
· Primary Reinforcer
· An innately reinforcing stimulus such as one that satisfies a biological need
· Unlearned (unconditioned)
· Ex. food/water, relief from pain/discomfort, physical pleasure
· Conditioned Reinforcer
· A stimulus that gains its reinforcing power through its association with a primary reinforcer
· Secondary Reinforcers
· Learned associations with primary (unconditioned) reinforcers
· Ex. Money, grades, praise
· Most reinforcers are secondary

Reinforcement Schedules
· Continuous versus partial (intermittent) reinforcement
· Continuous reinforcement
· Present a reward every time after a target response
· Faster learning
· Faster extinction
· Partial (intermittent) reinforcement
· Present a reward after several responses or after a particular amount of time
· Slower learning
· Slower extinction
· Examples
· Fishing
· Slot machines
· Child tantrum
· 1) Fixed Ratio
· Provide a reward after a particular number of responses
· 1 food reward for every 10 pecks (1:10)
· This results in a high rate of responding 
· As the number of responses increases, so does the reward
· 2) Variable Ratio
· Provide a reward after a variable number of responses
· Sometimes after 10 responses, sometimes after 30 (1:10, 1:30)
· Unpredictable
· Again, get a high rate of responding
· Again, as the number of responses increases, so does the reward
· 3) Fixed Interval
· Reinforce the first response after a fixed time period
· Get high responding when the time period approaches, but little or no responding right after a reward
· 4) Variable Interval
· Reinforce the first response after varying time intervals
· Sometimes right away, sometimes after 20 seconds, etc.
· Produces slow, steady responding

Shaping
· An operant conditioning procedure in which reinforcers guide behaviour toward closer and closer approximations of the desired behaviour
· Ex. rats pressing a lever
· Ex. monkey waterskiing
· Ex. rats sniffing out land mines

Punishment
· Punishment
· An event that tends to decrease the behaviour that it follows
· Ex. spanking, a scolding, bad grade, being laughed at, being fired, speeding ticket
· Ex. taking away a toy, a timeout, being grounded, losing your license
· Positive or Negative
· Positive: Administer something aversive
· Negative: Take away something desirable

Drawbacks of Physical Punishment
· 1) Teaches discrimination among situations
· They learn when the behaviour won’t be punished
· Teaches them how to avoid punishment
· 2) Teaches fear
· Could result in chronic anxiety around the punisher
· Could result in avoidance of the punisher
· 3) Increases aggressiveness
· Models aggression as a means for dealing with disputes
· Keep in mind that this is a correlation, thus, might not be causal
· 4) Suppression of punished behaviour negatively reinforces physical punishment
· Can lead to a cycle of physical punishment

Operant Conditioning and Motivation
· We can be motivated by internal forces or external forces
· Intrinsic vs. extrinsic motivation
· Intrinsic Motivation
· The desire to perform an act because it is satisfying or pleasurable in and of itself
· Ex. Go to class because it’s interesting
· Ex. Go to your job for a sense of achievement
· Ex. Exercise or play sports because it’s invigorating/healthy
· Extrinsic Motivation
· The desire to perform an act in order to gain a reward or to avoid an undesirable consequence
· Ex. Go to class to obtain the credit
· Ex. Go to your job for a paycheck
· Ex. Exercise to avoid coronary artery disease
· Reinforcement can reduce intrinsic motivation

Observational Learning
· Bobo doll experiments
· Young child works on a drawing
· An adult in the same room is working with some Tinkertoys, but then gets frustrated
· Gets up, starts pounding, kicking, and throwing a Bobo doll
· “Knock him down”, “kick him”
· Child then taken to another room and given some appealing toys to play with
· After playing with them briefly, the experimenter interrupts the child playing and tells the child that he is saving these good toys for some other children
· Frustrate the child
· Take the child to another room with a Bobo doll and leaves them alone
· Another group followed the same procedure, except the model played with the Tinkertoys only, and ignored the Bobo doll
· Those children who had witnessed the aggressive behaviour towards the Bobo doll
· Mimicked the specific behaviour sand utterances
· Observational Learning
· Learning by observing others
· Modeling
· The process of observing and imitating a specific behaviour
· Some neonates will imitate tongue sticking out
· By 8-16 months infants will imitate novel hand and finger gestures
· By 12 months they will look where an adult is looking
· By 14 months they will imitate acts modeled on TV
· Culture
· Vicarious learning
· Vicarious reinforcement and punishment
· Brain reward system becomes active
· Ex. Olympics

Mirror Neurons
· Frontal lobe neurons that some scientists believe fire when performing certain actions or when observing another doing so
· Frontal lobe involved with planning movement
· First discovered in monkeys	
· fMRI research with humans
· Some believe that these neurons provide the neural basis for imitation
· May be the basis for empathy

Chapter 8 Part 1

Memory
· The persistence of learning over time through the encoding, storage, and retrieval of information
· Cognitive psychology
· Create information-processing models
· Stages of Memory
· Sensory Memory
· Short-term memory
· Working memory
· Long-term memory
· Processes of memory
· Encoding
· Storage
· Retrieval

Effortful vs. Automatic Processing
· Automatic Processing
· Unconscious encoding of incidental information
· Space
· Time
· Frequency
· Classically conditioned associations
· Effortful Processing
· Encoding that requires attention and conscious effort
· Ex. Rehearsal
· Ex. Factual information, people’s names, directions, phone numbers

Sensory Memory
· First stage of memory
· Relatively exact representation of a sensory experience
· All sensory information
· Stored very briefly
· Required attention or lost
· 40/11,000,000
· Duration
· Depends on the sensory system
· Ex. Vision
· Sperling study
· Sperling Study
· Recall about half when trying to recall whole array of letters
· Recall almost perfect when trying to recall only one row
· Visual Sensory Memory
· Iconic memory
· About half a second
· Auditory Sensory Memory
· Echoic memory
· About 3-4 seconds
· Incoming information briefly scanned for relevant/important information
· Ex. Cocktail party effect

Working Memory/Short Term Memory
· Short-term memory
· Activated memory that holds a few items briefly before the information is stored or forgotten
· Contains attended information from sensory memory
· Working/short term memory capacity
· A) Duration
· How long will previously attended information remain once attention has been moved elsewhere
· Peterson & Peterson Study
· B) Number of units
· About 7 digits
· About 6 letters
· About 5 words
· Working Memory
· A newer understanding of short term memory that focuses on conscious, active processing of incoming auditory and visual-spatial information, and of information retrieved from long-term memory
· Memory + simple questions
· Memory strategies
· Working memory capacity
· The efficiency of mental task performance

Effortful Processing Strategies
· Chunking
· Organizing information into familiar, manageable units
· Ex. Reading, passcodes
· Ex. Phone numbers, SIN number
· Ex. Chess, basketball, football
· Hierarchies
· Organization of concepts
· Creating categories
· Cat, chair, rain, bed, bird, snow, mouse, sunny, table
· Furniture, weather, animals
· Mnemonics
· Memory aids, especially those techniques that use vivid imagery and organizational devices
· Often use visual imagery
· Creating mental pictures
· Easier with concrete words
· Bicycle, cigarette, fire
· Void, inherent, process
· Ex. The peg-word system
· One is a bun, two is a shoe, three is a tree, four is a door, five is a hive, six is sticks, seven is heaven, eight is a gate, nine is swine, ten is a hen
· Ex. The method of loci
· Acronyms
· Chunking mnemonic
· ROY G BIV, HOMES

Levels of Processing
· Refers to the degree of processing of meaning
· Craik & Tulving Study
· 1) Physical structure (visual encoding)
· 2) Phonemic analysis (acoustic encoding)
· 3) Semantic analysis (semantic encoding)
· Shallow Processing
· Encoding on a basic level based on the structure or appearance of words
· Deep Processing
· Encoding semantically, based on the meaning of the words
· The self-reference effect
· Gives something personal meaning

Long-Term Memory
· The relatively permanent and limitless storehouse of the memory system
· Minutes to years
· Explicit Memory
· Memory of facts and experiences that one can consciously know and declare
· Declarative memory
· Implicit Memory
· Retention of learned skills or classically conditioned association independent of conscious recollection
· Non-declarative memory
· Memory of how to do things
· Procedural memories
· Ex. ride a bike, type
· Distributed neural networks
· Memories stored across large networks

Memory Storage
· Explicit Memory System
· Explicit memories are processed and stored by the frontal lobes and hippocampus
· Frontal lobes
· Working memory processing
· Hippocampus
· Saving and retrieving the processed information
· Damage disrupts memory consolidation and retrieval
· Memories not stored in hippocampus
· Registers and holds information to be remembered
· But passes it on to the cortex
· Implicit Memory System
· Implicit memories are processed and stored by the cerebellum and basal ganglia
· Classically conditioned memories
· Ex. hand prick
· Disrupted with cerebellum damage
· Procedural memory
· Involves the basal ganglia
· Motor control

Measures of Retrieval
· Recall
· A measure of memory in which the person must retrieve information learned earlier
· Ex. Facts or definitions
· What is the name of the second stage of memory?
· Ex. Fill in the blank
· The _______ is responsible for storing explicit memories
· Ex. Peterson & Peterson study
· Remember 3 consonants while counting down by 3s
· Recognition
· A measure of memory in which the person need only identify items previously learned
· Ex. Multiple choice
· Ex. Craik and Tulving
· Questions that elicited different degrees of semantic processing
· Relearning
· A measure of memory that assesses the amount of time saved when learning material again
· Ex. The final exam
· Ex. Ebbinghaus 
· Nonsense syllables
· BAZ, FUB, YOX, SUJ, VUM, PID, KEL
