6. Learning and Conditioning

Goals:
· Learning
· Pavlov and Behaviourism
· Review of Classical Conditioning
· Acquisition, Extinction, and Spontaneous Recovery
· Cognitive Elements of Classical Conditioning
· Biological Predispositions
· Applications of Classical Conditioning

Learning:
· 3 types
· Classical
· Operant
· Observational/Modelling
· We typically think of observational learning, such as observing slides
· These 3 usually operate together

[bookmark: _GoBack]BioPsycoSocial Approach:
· Every culture has a different way of learning things
























a) Classical Conditioning


Classical Conditioning:
· You see a stimulus, then you hear something (like lightening and thunder), and you associate the two together.
· This helps you prepare for good or bad
· This learning is: after repetition, it associates a stimulus with a response
· Works on already established behaviour patterns
· All Physiological responses

Operant Conditioning: 
· Associated a behaviour or a behaviour pattern with a response
· Shaping a response based on its consequences in 2 ways
· Repeat behaviours
· Avoid behaviours
· How you shape new behaviours

Observational/Modelling:
· Allows us to learn new behaviours based on observing them.

Behaviourist Psychology (you don’t need to memorize the names or year)
· What makes these 3 people unique is that they are the founders of experimental psychology (1st to apply scientific principal to behaviour)
· “internal processes that we do have to do with our behaviour”

Pavlov:
· As he did experiments on dogs, he tried to figure out what goes on in the digestive system to make us salivate. He thought we did in the presence of food (when our tongues touch food) and he called this the Salivation Reflex, BUT he discovered that sometimes, we salivate when there isn’t any food around and called this the Condition Reflex 
· He said that there was a neutral stimulus that the dog, in its natural environment, couldn’t associate that with food (or the unconditioned stimulus). If you started to pair the 2 stimuli, the dog would then start to salivate though it wasn’t smelling or seeing or tasting the food. The dog would salivate as if the food was present.
· At the time, it was taught that behaviour was not learned ot taught in this way, but he discovered that you could teach a dog to respond to a neutral stimulus as if the unconditional stimulus was there.

Classical Conditioning Example:
· If the aroma of brewing coffee makes your heart race, what is the US? The CS? The CR?
· The smell is now giving you the response that was only a part of the caffeine itself! US is Coffee, CS is aroma, and CR is the aroma to the racing heart.  
· If the sight of a Starbucks down the block makes your heart race, what is the US, the CS, and the CR?
· If the thought of a Starbucks makes your heart race, what is the US, the CS, and the CR?

Classical Conditioning Run-Through:
· Acquisition:
· Every time you smell coffee, you then taste coffee or make a cup of it and drink it, and that increases your heart rate. The more you relate them together, the faster your response gets!
· Extinction:
· Go from 7 cups a day down to none. You wake up and smell coffee and you’ll have a NEED for it, but you don’t make any. If you constantly smell it and don’t make it or drink it, the strength of the CR goes down. The aroma of coffee then becomes a neutral response again.
· Spontaneous Recovery
· This extinction curve will go by  and extinction occurs. After some time, you then start to smell coffee and then the xtrength of CR goes back up! SO Extinction SUPPRESSES but doesn’t EXTINGUISH the CR

Higher Order Conditioning:
· A conditioned stimulus is paired with a neutral stimulus and a second CS is created.
· These are all physiological functions
· EG. Money...

Generalization:
· Useful and positive attribute for survival: Think of a deer in the woods! It’s important for a deer to know that a cracking branch is possibly a predator. The deer is then modelling its parent, and when there is a predator and it cracks a branch, and a predator will appear. Suddenly the deer will learn that the crack means that something bad will happen, and this happens quite quickly.
· Think of someone who is afraid of snakes. If they see a twig on the road that kind of looks like a snake or a toy snake per say, will cause you to have the same reactions to something. 
· Where phobias come from – and overstimulation of one thing to another!
· A dog that is conditioned to salivate at the sound of a dinner bell may also salivate at the sound of the dinner bell

Discrimination:
· The learned ability to distinguish between a CS and other similar stimuli that do not signal a US

Little Albert Experiments:
· Pavlov 
· Researchers brought little albert into a room where there was a rat. A rat was a neutral stimulus for this little boy. Then what the researchers did was that they stood behind him and as he was with the rat, they took a bar and hit it with a hammer and then the natural reflex was for him to cry. The rat (NS) was paired with the bar (US) and he learned to be conditioned that when he saw a white rat, he would cry (Natural Reflex)!
· Little Albert then associated any cute white furry animal with the little white rat! He responded (fear - CR) with any little furry object

Pavlov’s Legacy: 
· Classical conditioning is one way all species learn to adapt to their environment
· Leaning can be studied objectively
· Provides scientific model for psychological science

Application of Classical Conditioning:
· Eg. A former drug user
· They can be conditioned to their dealer, the site where they got or took the drugs, and such OTHER than seeing the drug.
· Their excitatory response was the same as if the drug was there, though all they would see would be the same kinds of people or their dealer or a familiar site where the drug  purchase or use was involved

Immune System Responds to Classical Conditioning:
· The experiment: a young boy has Lupus and the treatment at the time was certain steroids (have nasty side effects as well). They wanted to classically condition this young boy. 
· They gave him flavoured water with his drugs, and over time, they started replacing the drugs with a placebo! He associated the flavoured water with the drug form the beginning, and over time of drinking the water when he “had to take his drugs,” they minimized the actual drug until there was no drug, but his immune system response was classically conditioned.

Application of Classical Conditioning:
· Extinction processes can help change unwanted responses to stimulus
· Exposure therapy or systematic desensitization therapy combat psychological disorders using classical conditioning principals
· Common Phobias can be extinguish shed by pairing the CS (the phobia, e.g. a snake) with a incompatible response (deep breathing, meditation) through a series of stages.

Note: Let’s say you had a fear of snakes and you were brought into a therapeutic condition, and the prof (your therapist) showed you a tiny photo of a snake that looked like it was a few hundred miles away, and then he got you to do breathing exercises and stuff. Then, a closer photo would be shown, and if the fear would arise, you do the same exercises. This process would repeat up until you would, over a few weeks, extinct the phobia. You’d extinguish the response so much that the phobia would disappear. This is a VERY EFFECTIVE THERAPY

Pavlov’s contribution and limits of classical conditioning: 
· He couldn’t explain how all this stuff worked, which brings us into operant conditioning



































b) Operant Conditioning


Operant conditioning and Classical Conditioning:
· Both forms of Associative Learning
· Kind of parallel

Operant:
· If you learn associations between behaviour and resulting events due to it

Classical:
· Learning associations between events that it does not control (salivating, etc)

Thorndike and the Law of Effect:
· He worked with cats
· He built a puzzle box and put cats in it and timed how long it would take for the cats to escape
· If they escaped, he rewarded them.
· Law of effect: rewarded behaviour is likely to recur
· Thorndike used graphs to measure the degree of learning of the cat
· “If an action brings a reward, then that action becomes stamped into the mind.” He used this with food and having the cat get our of the puzzle box and reward the cat with food. This is the fundamentals of Operant Conditioning. 
· He liked to imply this behaviour to us humans as well

Skinner:
· Took this a step further
· Americal psychologist
· View of the world: Thorndike was right but he wasn’t extreme enough
· He wanted to use operant conditioning to understand every form of human behaviour.
· Taught pigeons how to read
· Skinner Box (Operant Chamber):
· Basic Apparatus
· Rat or pigeon is placed in the box, that has a light, a bar (animal presses or pecks, depending on the animal), a food dispenser, water, a speaker, and a dispenser/lever for the reward.
· Pigeon: learned that pecking the bright light would result in a reward (food). 
 We associate this behaviour with GAMBLING: the act of dropping coins in a machine to get a reward or a larger reward. 
 Skinner said that we have no “free-will.” He actually raised his daughter in a large skinner box. He said that everything about us as humans is conditioned, though this is not the case. It is against our concept of free with and not a good descriptor of how our behaviour is shaped; however, Skinner taught us quite a bit on Reinforcement!

Reinforcer:
· Event that increases the likelihood of behaviour being repeated
· Positive reinforcements:
· Reward after response
· Screaming leads to ice cream for kids. 
· Negative Reinforcements: 
· Unpleasant stimulus after response
· Primary reinforcers 
· They are naturally reinforcing, like taking medication to stop pain or eating food when you’re hungry. 
· Secondary reinforcers 
· They are effective through learned association with primary reinforcers, such as teaching a rat to pull a bar when the light turns on, in order to have food drop in the dispenser!
· Continuous reinforcement
· the desired response is reinforced everytime it occurs
· Not ideal… Response occurs even though there is no active reward, like a pigeon who can peck and get good everytime (Skinner video)
· Partial (intermittent) reinforcement
· Responses are sometimes reinforced and sometimes not reinforced. It’s on different “schedules”
· Get’s the response to occur

Schedule of Reinforcement
· Fixed-Ratio Schedules
· After a number of responses (a fixed number, e.g. 10), a reward is given.
· Takes about 10 minutes to learn.
· Variable-Ratio Schedules
· After a random number of responses (2 one time, 5 another time, 15 another time, 7 another time, etc), some kind of a reward is given.
· VERY effective!! Real world example is GAMBLING! This makes it addictive.
· Takes about 10-20 minutes to learn.
· Fixed-Interval Schedules
· Reinforce first response after a fixed time period (every so often)
· Think of when you complete a midterm, you relax, and then the next midterm comes up and you starl “pecking” or cramming!
· Produces a choppy stop-start pattern in terms of responding
· Variable-Interval Schedule:
· Reinforce the first response after varying time intervals (unpredictably often)
· Produces slow, steady responding
Which schedule works best?
· Fast acquisition: ratio schedules
· Loss behaviour: variable
· Resistance to extinction: variable

Punishment VS Reinforcers:
· Punishment DECREASES the frequency of behaviour. 
· Reinforcers INCREASE the frequency of a behaviour
· Both can be positive or negative. They can both have negative and positive aspects.

Punishment:
· Decreases frequency of behaviour.
· Positive: Administering an aversive stimulus. Not always physical. Spanking, getting parking tickets, verbally “abusing” a child
· Negative: withdrawing something desirable, such as taking away a cellphone from a child or giving them a time-out.

Punishment, crime, and parenting:
· Punishment works best when it is immediate. If you want to reduce the probability of a certain behaviour occurring, the punishment/consequence must be swift and immediate.
· Problem with punishment is that it is not always effective (whether positive of negative).
· After being punished for certain behaviour, the behaviour usually gets supressed and does not get extinguished, like to not behave a certain way in a certain area. 
 Think of “I should not play with fire… when my parents are not around.”
· Punishment teaches fear of the punisher: 
 a dog that snarls if you try to bend down and feed them with food in your hand. They do this because they were abused some time before, such as being hit or beat.
· Punishment increases aggression. 
 We are modelling aggressive behaviours.

Note: Rule of thumb for modifying operant behaviour: reward people for doing something right, and ignore the rest. “Punishment only mostly teaches us how to avoid punishment, and that’s it…” – Skinner

Shaping Behaviour:
· Known as successive approximations, like teaching your spouse to not throw laundry on the floor by “rewarding for something good/desirable behaviour and ignoring the rest.”
· Animal trainers can get animals to perform complex behaviours 
· ALL done through approximations. It is done through rewarding the successive approximations.

How to do operant conditioning:
1) Measure goals
2) Monitor behaviour
3) Reinforce desired behaviour (bad behaviour is ignored)
4) Gradually start to reduce the rewards (variable ratio reinforcement – Don’t always reward the behaviour)

Note:
1. Not all learning is just conditioning. There are additional ways to learn about the world, or at least “simpler” animals find/do so.  Conditioning cannot alone explain many ways in which we learn and adapt without rewards.
2. Cognitive processes are things like mental maps and learning by observation.

Mental Map:
· Video Example: Rat wonders through the maze and finds the food through trial and error. HOWEVER, the rat during the exploration phase, it gets a mental map of the area. So when the maze is altered or a route is blocked, the rat uses its mental map to get to the food in another way instead of starting all he way back form the beginning
· Latent learning is learning that becomes apparent only when there is an incentive to demonstrate it
· Cognitive map is a mental representation of the physical features in the environment

Biological Contains
· Predispose organisms to learn associations that are naturally adaptive
· There are biological restrains on what you can be taught to do and the constraints on a particular animal

Note: LEARN SLIDE 53. CLASSICAL vs. OPERANT CONDITIONING.













c) Observational Learning


What it is:
· Learning without direct experience
· Learning by imitating models
· Learning by observing others
· Modelling: observing and imitating specific behaviours.

Mirror Neurons:
· Sets of neurons that allow us to imitate and sympathise
· Neurons in frontal lobe fires when performing certain actions… BUT they also fire when observing others perform such actions, such as experiencing pain (sympathy).

Hitting Bobo (Video):
- Much human and non-human behaviour is modelled, not just reinforced.

Application of Observational Learning:
· Models all around affect us both positively and negatively
· Prosocial Influence:
· Organizations use behaviour modelling to teach skills.
· Positive behaviours and messages can be modelled to children
· Antisocial Influence:
· Modelling can be antisocial
· Abusive parents model aggression to their children and perpetrate a cycle of violence 
· Media can model violence as acceptable rather than harmful

Modelling Violence:
· Violence has no consequences in current media
· Attractive perpetrators commit violence
· Violence is unpunished and the victim’s pain is not portrayed in media violence
· Children, even very young ones, imitate what they simply see, especially on TV… and if violence is on TV and a child is exposed to it (media violence), then well… You can assume that the child will imitate the violence.
· You don’t see many consequences with this behaviour, just “justified” reasons for violence
· Children become desensitized to violence
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