Chapter 5 Learning
What is Learning?
· Lasting change as a result of practice, study, or experience
· Anytime you want to change something or someone else, you want learning to happen
Types of Learning
· Non-associative learning
· When intensity of a response increases or decreases in frequency due to repeated exposure to a single stimulus
· Ex. Moving into a new apartment and finding it hard to sleep because of new noises, but after time passes you get used to the noise
· Associative learning
· Any change that happens as a result of experiences, leading us to link two or more stimuli (things) together
· Ex. Flinching at the whine of a dental drill because you associate the sound with pain the drill has caused you in the past
Non-Associative Learning
· Habituation
· Decrement in response after repeated stimulus presentation
· A stimulus is presented to you over and over and you get used to it
· Ex. If someone tapped you on the shoulder for an hour
· Noticing someone holding your hand
· Feeling your back against the chair
· Listening to the hum in a room
· Getting used to a particular smell in the environment
· 1 hour into getting a tattoo
· Sensitization
· The opposite of habituation – you encounter a stimulus so much you have an increase in your response
· Ex. Watching a scary movie and then hearing creeks/cracks in your house scares you because you’re sensitized 
· When your neighbour has a party and it starts to REALLY bother you
· 4 hours into getting a tattoo
Why does it happen?
· Habituation
· Neurotransmitters in the synapses get depleted, so the neurons cease fire because they are always firing
· Sensitization
· Interneurons come online, and release excitatory neurochemicals
· These neurochemicals are like fuel -> they increase the power of the neurotransmitters in the synapse, so they start to get neurons firing again
Classical Conditioning
· Unconditioned stimulus – a stimulus that on its own elicits a response
· Pavlov - meat
· Unconditioned response – a response is elicited by an unconditioned stimulus “naturally”. It doesn’t need to be learned
· Pavlov - salivate
· Neutral stimulus – stimulus that does not elicit unconditioned response becomes conditioned stimulus
· Pavlov - bell
· Conditioned stimulus – a neutral stimulus that eventually elicits
· Pavlov - bell
· Conditioned response – a response elicited by a conditioned stimulus, the same response as the unconditioned response 
· Pavlov – salivate 
· Case study
· US – breakup
· UR – cry
· NS – beatles song
· CS – beatles song
· CR – cry
Acquisition
· Learning of the stimulus response relationship
· Number of pairings 
· More robust when the number of CS-US pairings is high
· The more that they are paired, the more likely the association will be learned
· However, if the US is aversive (terrifying) enough, very few pairings required (maybe just one) because it is so scary
· Timing
· Most robust if there is a very little delay in between US and CS
· Half a minute appears to be the strongest
· Ex. Imagine if you took out your dog’s leash put it on the table and then took him for a walk 5 hours later
· Stimulus discrimination
· Organism learns to discriminate between similar conditioned stimuli
· Ex. A dog can learn to salivate at the sound of one bell and cower at the sound of another (different sounded bell)
· Ex. Specific phobias in response to specific stimuli like a specific kind of spider

Higher Order Conditioning
· What is previously a conditioned stimulus functions as if it was an unconditioned stimulus in subsequent conditioning
· Pavlov pairs bell with meat and dogs salivate, later rings bell and tone together and dogs salivate. Later Pavlov can just play the tone and the dog will still salivate 
Stimulus Generalization
· Similar stimuli elicit the same response as the conditioned stimulus after classical conditioned
· Ex. Little Albert
· Over time Albert was afraid of white fluffy stuff or anything that reminds him of a mouse because it generalizes to a mouse 
Classical Conditioning and Specific Emotions
· Humans learn associations with fear very easily
· If a tone is played to rodents followed by a shock, they will freeze after hearing a tone almost immediately
· Emotion seems to add fuel to the learning process
· Amygdala seems to moderate these, such that we cannot learn these associations if the amygdala is damaged
Phobias
· Exaggerated fears of stimuli, may of which have little or no inherent danger
· Seems to involve abnormal activity in the amygdala
· Especially rapid amygdala activation when expose to the feared stimulus
· The prefrontal cortex inhibits emotional responses
· As people with phobias undergo psychotherapy and their phobias become reduced, this region becomes more active
Classical Conditioning in Drug Users
· Tolerance
· Is when individuals require larger doses of a drug to obtain the same intensity of effect that they used to get
· Our nervous system is invested in maintaining homeostasis, and counteracting the effect of a drug
· Compensatory responses: lowering body temperature to anticipate a rise temperature from heroin, increasing respiration to anticipate a decrease in respiration
· Body learns association between environments that drugs are used in, and drug use
· Over time, when the body enters the environment that drugs are used in, it begins compensatory responses before the drug is even used
· This means that when drugs are used in a new environment, the body doesn’t know to do this
· Thus, the same dosage of the drug in a new environment floods the system, and leads to overdose
· Significant proportion of deaths/overdoses happen this way

Classical Conditioning and Taste Aversions
· Conditioned Taste Aversion – a form of classical conditioning whereby a previously neutral stimulus elicits an aversive reaction after its paired with illness
· Ex. Alcohol poisoning
· Pregnant women and people undergoing chemotherapy are particularly vulnerable to conditioned taste aversion
· Interestingly, only one pairing is required AND after long periods of time
· Why?
· Biological readiness to learn this kind of association may have evolutionary significance
· Likely helped our ancestors survive
After Acquisition – Extinction
· So… how do you break an acquired pairing?
· Extinction – reduction of a conditioned response after repeated presentations of the conditioned stimulus without the unconditioned stimulus
· Doesn’t erase the relationship, merely weakens it
· We learn new conditioned responses instead
Systemic Desensitization
· A process used to condition extinction of phobias through gradual exposure to the feared object or situation
· Flooding people with their feared stimulus is typically not helpful
· So we construct hierarchies for exposure
· When treating people with phobias, they know what they are most scared of which is the top of the hierarchy. That is why you start off with something small like a picture then, go up the hierarchy
· Ex. Spider phobia
· Look at pictures of spiders on internet
· Then look at bigger spiders on internet
· Be in same room as a spider at opposite ends
· Move towards spider (while in cage)
· Stand in front of cage, maybe touch the glass
· Touch spider
· Then look at a huge ass spider 
Spontaneous Recovery
· Re-emergence of a conditioned response some time after extinction (because we never really forgot it)
· Typically re-emerges up to half the intensity of its original conditioned level
· Ex. Ron is doing fine, then one day sees a spider and feels anxious again
The Big Question
· Even if people experience a pairing between a US and a CS, surely in their lifetime they will subsequently see a CS without a US
· So why do these problems persist if left untreated?
· Because many problems start through classical conditioning, but they’re maintained by operant conditioning
Operant Conditioning
· Classical conditioning can be passive
· It does not involve active participation from the learner
· A form of learning that is active – a learner’s behaviour is modified depending on the consequences
· When we do something, one of three things happens afterwards: nothing, a good thing, or a bad thing
· Depending on what happens changes whether or not we will do that again
· Founded by Edward Thorndike because of his puzzle box
· Law of effect – behaviours leading to rewards are more likely to occur again, while behaviours producing unpleasantness are less likely to occur again
· Human beings want to avoid pain, and increase pleasure
· Behaviours are thus selected by their consequences
Operant Conditioning and Behaviourism
· The systematic study and manipulation of observable behaviour
· Founded by B.F. Skinner
· Expanded on Thorndike’s Law of Effect
· Organisms don’t simply respond to the environment, but rather they exert influence (or operate) on it
· Behaviours that are followed by favourable consequences will likely be repeated
Operant Conditioning and Contingencies
· Reinforcer – anything that increases a behaviour
· Praising people for putting up their hand
· Good dog
· Thank you
· Punisher – anything that decreases a behaviour	
· Criticism
· Bad grades
· Spanking
· Electric shocks
· Negative – take something away
· Removal of a toy
· Giving cold shoulder
· Getting rid of pain
· Taking away headaches
· Positive – add something
· Praise
· Marks
· Spanking
· Criticism 
· Psychological problems often start with classical conditioning but they’re maintained through operant conditioning
Operant Conditioning and Specific Phobias
· Often in anxiety disorders, escape behaviour is maintained through operant conditioning
· Running away from spiders takes anxiety away
· Negative reinforcement is the big player in anxiety disorders
Why do these disorders persist?
· The escape behaviours become negatively reinforced, and prevent people from staying in the situation long enough to extinguish their association
Types of Reinforcers
· Primary reinforcers – a stimulus that has survival value and is intrinsically reinforcing
· Satisfies biological needs
· Food, water
· Secondary reinforcers – reinforcers that have become associated with primary reinforcers
· More culture dependent
· Money
· Grades
· Praise
· Toys
Types of Punishers
· Primary punishers – a stimulus that is naturally aversive to the organism
· Abuse/physical punishment
· Uncomfortable sounds
· Removing food
· Secondary Punishers – neural stimuli that take on punishing qualities due to their association with a primary punisher. More culture-dependent
· Criticism 
· Demerit points
A Word on Punishment
· Try not to do it, not that effective
· Encourages suppression of a behaviour but doesn’t teach an alternative one
· Tend to increase avoidance/sneaky behaviour more so than actually shaping a behaviour out of a person/anima
· And children who receive punishment (ex. Physical punishment) show more aggression and tend to become more abusive parents
If You Must Use Punishment
· Try to avoid it
· Has to happen right after behaviour
· Negative punishment works better than positive
· Punishment must be consistent, if don’t, occasionally it will not be as effective
· Punishment needs to be of that specific behaviour
· When children get spanked it is because they did something bad but must happen right after
· Combine with explanation and give a suggestion for alterative behaviour
Schedules of Reinforcement
· You can reinforce at different times and in different ways to increase the frequency of behaviour
· Continuous reinforcement is when you reinforce every time a behaviour is emitted
· Results in rapid learning
· But relationship is easily extinguished 
· Ex. Every time a kid gets good grades, you give them candy, but when you stop it wont take long until they figure out they don’t need good grades anymore
· Intermittent reinforcement – only reinforce behaviour sometimes
· Ex. Slot machines
· Behaviour is slower to learn, but it is very difficult to extinguish… it actually becomes addictive
· Ever been hung up on a flakey guy or girl who responds to your texts randomly
· Tip: reinforce continuously first, then switch to intermittent
· Two concepts
· Ratio vs Interval
· Fixed vs Variable
· Combine to yield for schedules
· Fixed ratio
· Fixed interval
· Variable ratio
· Variable interval
· Ratio schedules reinforcement based on number of behavioural responses
· Ex. Every time child uses toilet properly, they get a candy
· Every time you get a good grade, you buy yourself a gift
· Interval schedules reinforced based on elapsed time
· Ex. Pay check comes every two weeks
· The longer you’re part of a club, the more incentives you get
· The longer you work, the longer breaks you get
· Fixed – the reinforcement comes after the same number of responses or time
· Variable – the reinforcement comes randomly after different amounts of responses or time
Intermittent Reinforcement
· Interval schedule
· Fixed interval schedule
· Reinforcement occurs after a fixed time has elapsed
· Behaviours increase around the time of reinforcement so people can predict when they’ll get reinforced
· Ex. Working more around pay day, and after pay day not working so much
· Variable interval schedule
· Reinforcement occurs after varying lengths of time
· Lower rates of response than variable ratio
· Ratio schedule
· Fixed ratio schedule
· Reinforcement occurs after a fixed number of responses
· High rate of responding but with pauses
· Variable ratio schedule
· Reinforcement occurs after an unpredictable, average number of responses
· High, steady rate of responding
Teaching New Behaviours
· Shaping/behaviour modification – introducing new behaviours by reinforcing close approximations of the behaviour
· Reinforce someone when they are getting closer to the behaviour you are desiring to teach (such as hot and cold)
Learned Helpfulness
· Prior to experiences with inescapable punishment condition animals to accept punishing consequences in later situations when they could avoid them
· Happens when organisms are exposed over and over again to conditions they cannot control
· No association between behaviour and outcomes
· Considered to be an animal model of depression
· Perhaps unrelated earlier experiences have taught humans who are depressed that they cannot make the changes they desire
· May also be a model for domestic abuse
· No behaviour can predict whether abuse occurs or not
· Nothing helps the situation
· People learn to accept their position instead of acting in their best interests
Observational Learning
· Learning from behaviour of others
· The learner comes to model behaviours that they see
· Humans and animals particularly prone to observational learning with fear and disgust
· Ex. Watching someone eat bad food
· Ex. Getting scared when you see a scared face
Observational Learning vs Imitation
· [bookmark: _GoBack]Imitation – engaging in the same behaviour that was witnessed
· Ex. Mimicking, copying
· Observational learning – does not require engaging in the behaviour
· Watching someone gets punished means you learn not to do the behaviour
· Ex. Watching someone get humiliated for asking a question
Observational Learning and Violence
· Discovered by Albert Bandura
· Bobo doll experiment – children watched a film showing a woman beating an inflatable bobo doll
· Those who watched the woman being rewarded were more likely to beat up the doll than those who saw the man being punished
Other Forms of Learning
· Implicit Learning – acquiring information without awareness
· Spatial Navigation Learning – learning that involves forming associations among stimuli relevant to navigating in space
· Ex. Learning how to get to class
· Ex. Rats learning how to navigate a maze
· Insight Learning – a sudden realization of a solution to a problem or leap in understanding new concepts 
· Brain Blast
Factors that Facilitate Learning
· Awareness and attention
· Awareness and attention enhance most types of learning
· Multi-tasking reduces overall performance
· Sleep
· Sleep deprivation impairs our ability to pay attention and learn
· Prevents learned information form moving into long term memory
· While sleeping, brain “replays” and consolidates information that its learned
