Chapter 6: Learning
· Learning: any relatively durable change in behaviour or knowledge that is due to experience 
· Shapes personal habits, personality traits, personal preferences, emotional responses 
· The principles that explain learned responses in animals explain much of the human learning too 
· Operant conditioning: ex. Athletes believe if they repeat a certain behavior (ex. Wearing a black turtle neck) they will have good luck 
· Phobias: irrational fears of specific objects or situations 
· Often result of classical conditioning 
· Sometimes need to be treated, other times they come to an end on their own 
· Conditioning: involves learning connections between events that occur in an organism’s environment 

CLASSICAL/RESPONDENT/PAVLOVIAN CONDITIONING
· Stimulus acquires the capacity to evoke a response that was originally evoked by another stimulus 
· Best explains reflexive responding that is largely controlled by stimuli that precede the response 

Ivan Pavlov  
· Responsible for turning psychology from research focusing on subjective amounts of experience, introspection, to more objective, rigorous scientific approach 
· Showed how stimuli in the external world controlled actions and behaviour 
· He de-emphasized the mind, and showed how learning was under the influence of experience and that “associations could be built up in consciousness”
· Studied salvitory response in dogs 
· It’s a natural response, no learning is required 
· Notes that dog salivated at sounds 
· Dogs that were trained to get food with a sound salivated before they were presented with the food 
· If they are taught with a tone, then the tone started off as a neutral stimulus (didn’t originally produce any response of salvation) and when its paired with a stimulus (meat powder) to trigger response
· His study called “psychic reflex” came to be called the conditioned reflex
· Classical conditioning responses are elicited because there involuntary 
· Trial: consists of any presentation of a stimulus or pair of stimuli 
· Psychologists interested in how many trials are required to establish conditioned bond 

Terminology and Procedures
· Unconditioned stimulus (USC)
· Stimulus that evokes an unconditioned response without previous conditioning
· Unlearned reaction to an unconditioned stimulus that occurs without previous conditioning 
· Ex. The bond Pavlov noted between meat powder and salivation was a natural, unlearned association 
· Conditioned stimulus (CS)
· Previously neutral stimulus that has, through conditioning, acquired the capacity to evoke a conditioned response
· Learned reaction to a conditioned stimulus that occurs because of previous conditioning 
· Ex. The link between the tone and salivation  
· [image: http://www3.niu.edu/acad/psych/Millis/History/2003/Classical_Conditioning.jpg]Process of classical conditioning  
· Before conditioning 
· The UCS elicits the UCR but the neutral stimulus (NS) doesn’t
· During conditioning 
· The NS is paired with the CS
· After conditioning 
· The NS alone elicits the response; the NS is now a CS and the response to it is a CR  
 
Classical conditioning in everyday life 
· Conditioned fear and anxiety 
· Many irrational fears (phobias) can be traced back to experience that involve classical conditioning 
· Ex. As a young girl her dad would always stop on a rickety old bridge and say how dangerous it is, and now the girl is terrified of all bridges 
· Everyday fears can be products of classical conditioning 
· If you cringe to the sound of the dentist’s drill then pain has been paired with the sound of the drill which because a CS
· Attitude
· Evaluative conditioning: refers to changes in the liking of a stimulus that result from pairing tat stimuli with other positive or negative stimuli 
· Ex. Pairing pleasant music with root beer made the person like root beer and paring attractive people with clothes makes you like that brand 
· Conditioning and physiological response 
· Functioning of immune system can be influenced by psychological factors (conditioning)
· Immunosuppression: a decrease in the production of antibodies 
· Can elicit allergic reactions, grow tolerance to drugs, and experience withdrawal symptoms when drug use stopped 
· Continued use of drugs leads to drug intolerance so you have to increase dosage 
· Can influence sexual arousal 
· Ex. For quail red light paired with opportunity to copulate
· Conditioned stimuli can even elicit increased sperm release in male quail  
· Classical conditioning may also underlie the development of fetishes for inanimate objects	
· Conditioning and drug effects 
· Stimuli that are paired with administration of drugs can acquire the capacity to elicit conditioned responses 
· Conditioned responses are physiological reactions that are the opposite of the normal effects of the drug 
· These opponent responses are called compensatory CRs because they partially compensate for some drug effects 
· Help maintain homeostasis because they counterbalance some of potentially dangerous effects of various drugs 
· CRs begin to cancel out some of the anticipated effects
· As compensatory CRs strengthens, it neutralizes more and more of the drugs pleasure 
· When drug users go into diff environment the usual compensatory CRs may not occur and so the drug has a much stronger impact than usual, increasing risk of overdose 

Basic Processes in Classical Conditioning 
· Most conditioned responses are reflexive and difficult to control 
· Ex. Hard for Pavlov’s dogs to not salivate, or us to get over our fears  
· Acquisition: Forming new responses
· Acquisition: initial stage of learning something 
· Pavlov: it depends on stimulus contiguity (stimuli contiguous is occur together in time and space)
· Contiguity important but theorists now know it alone doesn’t produce conditioning 
· People are bombarded with everyday pairings, but not all produce classical conditioning 
· What determines the occurrence of CC?
· Stimuli that are unusual, novel or especially intense have potential to become CS
· Extinction: Weakening conditioned responses 
· Newly formed stimulus-response bond doesn’t always exist indefinitely, if they did organisms would have trouble adapting to new environment 
· Extinction: the gradual weakening and disappearance of a conditioned response tendency 
· Consistent presentation of the conditioned stimulus alone without the unconditioned stimulus causes extinction 
· Ex. If Pavlov only showed the tone to the conditioned dog, eventually it’ll stop working and dog wont salivate 
· Spontaneous recovery: Resurrecting responses
· Some conditioned responses come back out of no where 
· Spontaneous recovery: reappearance of an extinguished response after a period of non-exposure to the conditioned stimulus 
· When the response comes back it is weaker and gets re-extinguished quickly, then spontaneous recovery happens again and response is even weaker
· Renewal effect: is a response is extinguished in a different environment then what it was acquired, the extinguished response will reappear is the animal is returned to the original environment where acquisition took place 
· Extinction suppressed a conditioned response, it doesn’t erase it
· Extinction does not appear to lead to unlearning 

Stimulus Generalization and the Mysterious Case of Little Albert 
· Stimulus generalization: occurs when an organism that has learned a response to a specific stimulus responds in the same way to new stimulus that are similar to the original stimulus 
· Ex. If you cringe to the sound of a dentist’s drill then you must also cringe to the sound of a jeweller’s drill, so your fear is generalized to all drills 
· The more similar new stimuli are to the original CS, the greater the generalization 
· Contributes to panic disorder 
· John B. Watson 
· Founder of behaviourism 
· Conducted study on generalization 
· 11 month old boy ‘Little Albert’ wasn’t afraid of white rats but when paired with a loud noise, after a few times he showed a CS feared response 
· Soon realised the fear was generalised to a white rabbit, Santa clause, white hair 
· Stimulus discrimination 
· Occurs when an organism that has learned a response to a specific stimulus does not respond in the same way to new stimuli that are similar to the original stimulus 
· Organisms can learn to discriminate between original CS and similar stimuli if they have adequate experience with both 
· Ex. If your dog stars wagging his tail when he hears you pull up into the driveway he might start wagging his tail when he hears any car pull up into the driveway and eventually he’ll learn what is specific about your car and will only get excited when your car pulls into the driveway 
· The less similar new stimuli are to the original CS, the greater the likelihood (and ease) of discrimination
· Higher-order conditioning 
· A conditioned stimulus functions as if it were an unconditioned stimuli 
· Ex. The tone paired with the meat caused salvation; eventually just the tone itself also caused salvation. If the tone is then paired with a red light then eventually the dog will start salivating to the red light even though the meat was not paired with the red light 
· Showed classical conditioning doesn’t depend on the presence of a natural UCS, an already established CS

OPERANT CONDITONING
· It’s a form of learning in which responses come to be controlled by their consequences 
· Ex. Studying is not a reflex and the stimuli (exams and tests) do not proceed it instead your studying is mainly influenced by stimulus events that follow the response 
· Organism ‘operates’ on environment instead of reacting to it  
· B.F Skinner made this term 
· Thorndike’s Law of Effect 
· Another name for operant conditioning is instrumental learning 
· Thorndike wanted to emphasize that this kind of response is instrumental in obtaining some kind of desired outcome
· Ex. Cat placed in cage with food placed outside and the cat has to do a specific response like pulling a wire to get the food, over time it took them less and less time to do this which showed they were learning 
· This type of learning doesn’t depend on thinking and understanding but instead on the law of effect 
· Law of effect: if a response in the presence of a stimulus leads to satisfying effects, the association between the stimulus and the response is strengthened 

Skinner’s Demonstration: It’s all a matter of consequences 
· Skinner demonstrated that organisms tend to repeat those responses that are followed by favorable consequences 
· Reinforcement: occurs when an event following a response increases an organism’s tendency to make that response  
· Terminology and procedures 
· Rat/pigeon placed in operant chamber/Skinner box (small enclosure in which an animal can make a specific response that is recorded while the consequences of the response are systematically controlled)
· The rats have to press a lever and the pigeons peck on it 
· Because operant conditions are voluntary, they are emitted (to send forth) rather than elicited 
· The experimenter can control the reinforcement contingencies (the circumstances or rules that determine whether responses lead to the presentation of reinforcers)
· Since the rats are hungry they give them food as reinforcers 
· The rate at which they respond is recorded by a cumulative recorder (creates graph) 

Basic processed in operant conditioning 
· Acquisition and shaping 
· Refers to initial stage of learning  
· Operant responses usually established through shaping 
· Shaping: consists of the reinforcement of closer and closer approximations of a desired response 
· Necessary when organism doesn’t emit desired response on own 
· Ex. In order to train puppy to tell owner when they need to go outside they were given a reward when they reached close to the bell, then reinforced when rang the bell, eventually dog started ringing bell when he needed to go outside and was rewarded with good boy and pat on back 
· Skinner: used this to get rat to press lever by putting a trail of treats leading to lever 
· Extinction 
· Gradual weakening and disappearance of a response tendency because response no longer followed by a reinforcers 
· Brief surge occurs followed by gradual decline in response rate until it approaches 0 
· Resistance to extinction: occurs when an organism continues to make a response after delivery of the reinforce has been terminated 
· Greater the resistance to extinction the longer the responding will continue 
· People want to strengthen a response in a way it will be relatively resistance to extinction 
· Ex. Parents want their kids to keep studying even if they don’t get reinforce (good grades), casino wants people to come even if they always loose 
· Renewal effect also affects this 
· Stimulus control: generalization and discrimination 
· Operant conditioning controlled by consequences
· Reinforce that precede a response can be influential over behaviour because eventually they figure out that the response is going to be followed by a reinforce 
· Discriminative stimuli: cues that influence operant behaviour by indicating the probable consequences (reinforcement or non-reinforcement) of a response 
· Ex. If a light is lit and a pigeon pecks at the disk it is rewarded, if he pecks at it and the light isn’t lit then he doesn’t get rewarded, therefore light that signals availability of reinforcement is a discriminative stimulus 
· Plays key role in regulation of operant behaviour 
· Ex. Birds learn that hunting for worms is reinforced after rain 
	Process and definition 
	Description in classical conditioning 
	Description in operant conditioning 

	Acquisition: the initial stage of learning 
	CS and UCS are paired, gradually resulting in CR
	Responding gradually increases because of reinforcement, possibly through shaping 

	Extinction: the gradual weakening and disappearance of a conditioned response tendency 
	CS is presented alone until it no longer elicits a CR
	Responding gradually slows and stops after reinforcement is terminated

	Stimulus generalization: an organism’s responding to stimuli other than the original stimulus used in conditioning 
	CR is elicited by new stimulus that resembles original CS
	Responding increases in the presence of new stimulus that resembles discriminative stimulus 

	Stimulus discrimination: an organism’s response to stimuli that are similar to the original stimulus used in conditioning 
	CR is not elicited by new stimulus that resembles originals CS
	Responding does not increase in the lack of presence of new stimulus that resembles the original stimulus 



Reinforcement: Consequences that strengthen responses
· Some people against reinforcement because the experience can’t be observed and behaviourists only like things they can see  
· Primary reinforcers: events that are inherently reinforcing because they satisfy biological needs
· Everyone has limited amount of primary reinforcers ex. Food, water, warmth, sex
· Secondary/conditioned reinforcers: events that acquire reinforcing qualities by being associated with primary reinforcers
· Money, good grades, attention, flattery, praise, applause 
· People learn to find stylish clothes, jewelry, cars reinforcing 
· Reinforcement and superstitious behaviour 
· For athletes they have a lucky object because they believe every time they have it or do that ritual they will win 
· Superstitions may actually influence people’s outcomes  

Schedule of reinforcement 
· In the real world, most responses are reinforced only some of the time
· It determines which occurrences of a specific response result in the presentation of a reinforcer 
· The simplest pattern is continuous reinforcement
· Occurs when every instance of a designated response is reinforced 
· In lab, they use this to shape and establish a new response because moving on to realistic involving intermittent reinforcement 
· Intermittent/partial reinforcement: occurs when a designated response is reinforced only some of the time 
· Makes a response more resistant to extinction then continuous reinforcement 
Types of intermittent schedules 
· Ratio schedules: require organism to make the designated response a certain number of times to gain each reinforcer
· Interval schedules: require a time period to pass between the presentation of reinforcers 
	Type
	Description
	Example 

	Fixed-ratio (FR) schedule 
	The reinforcer is given after a fixed number of non-reinforced responses
	· A rat is reinforced for every 10th lever pressed 
· A salesperson receives a bonus for every fourth set of items sold 

	Variable-ratio (VR) schedule
	the reinforcer is given after a variable number of non-reinforced responses
	· A rat is reinforced for every tenth lever pressed on the average. The exact number of responses required for reinforcement varies each time 
· A slot machine in casino pays off once every 6 tries on the average 

	Fixed-interval (FI) schedule 
	Reinforcer is given for the first response that occurs after a fixed time interval has elapsed 
	· A rat is reinforced for the first lever pressed after a 2 minute interval has passed 
· Man washing his clothes checks frequently to see if his clothes are done but the reward (clean clothes) are only available after a fixed time 

	Variable-interval (VI) schedule
	The reinforcer is given for the first response after a variable time interval has elapsed 
	· A rat is reinforced for the first lever pressed after a 1 minute interval, but the following are 3 min, 2 min, 4 min and so on with an average of a 2 minute interval 
· A person repeatedly dials a busy phone number (getting though is the reinforcer) 


· Ratio schedules tend to produce more rapid responding then interval 
· Rapid responding leads to reinforcement soon
· Variable schedules generate steadier response rates and greater resistance to extinction  

Positive Reinforcement vs. Negative reinforcement 
· Positive reinforcement: occurs when a response is strengthened because it is followed by the presentation of a rewarding stimulus
· Ex. Good grades, tasty meals, paychecks, scholarship, attention etc. 
· Negative reinforcement: occurs when a response is strengthened because it is followed by the removal of an aversive stimulus
· It’s a reinforcement that strengthens a response tendency, it just removes the aversive stimulus rather than the arrival of a pleasant one
· Ex. If a rat was in a Skinner’s box and it kept getting shocked but by pressing the lever the shock (aversive behaviour) would stop for a period of time, the rat would repeatedly press the lever 
· Ex. You rush home to get out of the cold, you clean the house to get rid of a mess

Negative reinforcement and avoidance behaviour 
· Escape learning
· Organism acquires a response that decreases or ends some aversive stimulation
· Ex. The shuttle box gives electric shock to rat when he is in one of the compartments and so it needs to go into the other compartment in order to stop the aversive pain
· Ex. Turning on the air conditioning when it’s too hot
· Avoidance learning
· Escape learning often leads to avoidance learning
· An organism acquires a response that prevents some aversive stimulation from occurring 
· Ex.  Before shocking a rat a light blinks, at first the rat only ran when shocked (escape) but eventually it started running when it saw the light 
· Classical conditioning + operant conditioning (figure 6.16 pg 274)
· Avoidance learning is why phobias are so resistant to extinction
· Ex. If you are afraid of elevators, chances are you will always take the stairs (avoidance) 
· It’s hard to get rid of phobia because:
· Responses that allow you to avoid a phobic stimulus earn negative reinforcement each time there made, so avoidance behaviour strengthens and continues 
· Avoiding it prevents any opportunity to extinguish the phobic condition because your never exposed to it 

Punishment: Consequences that weaken responses 
· Punishment: occurs when an event following a response weakens the tendency to make that response
· Can involve the presentation of an averse stimulus or the removal of a rewarding stimulus 
· Negative reinforcement: involves the removal of an aversive stimulus, strengthening the response 
· Punishment: presentation of an aversive stimulus thereby weakening a response 
· Side effects of physical punishment 

CHANGING DIRECTIONS IN THE STUDY OF CONDITIONING
Recognising biological constraints on conditioning  
· Instinctive drift: the case of the miserly raccoons 
· Instinctive drift: occurs when an animal’s innate response tendencies interfere with conditioning processes  
· Trying to teach racoons how to put coins in box by rewarding them with food, but eventually the racoons wouldn’t let go of the coins they liked to rub them together 
· Conditioned taste aversion: the “sauce béarnaise syndrome”
· Martin Seligman went to a restaurant ate sauce béarnaise and got the stomach flu 
· Didn’t make sense because if there is a delay between the CS (sauce) and UCS (flu) of more than 30 seconds, it’s hard to establish a conditioned response yet he got a conditioned response after 6 hours
· Concluded: taste cues followed by nausea  cause conditioned taste aversion, and taste cues followed by other noxious stimuli (like shock) didn’t cause it 
· Preparedness and phobias 
· Martin Seligman: evolution made organisms have certain fears more readily than others because of phenomenon called preparedness
· Preparedness: involves a species specific predisposition to be conditioned in certain was and not others
· Common phobias: snakes, spiders, heights, hammers, hot stoves etc. 
· This is common because ancestors were threatened by these 
· Evolved module for fear learning 
· Preferentially activated by stimuli related to survival threats in evolutionary history
· Automatically activated by these stimuli 
· Relatively resistant to conscious efforts to suppress the resulting fears 
· Dependent on neural circuitry running though the amygdale 
· Latent learning
· Trials done on rats: group A given reward after each time the completed maze, group B had no rewards and group C got rewards on their 11th trial 
· Once group c was given the reward they showed better performance then group a because they had been learning about the maze the whole time, they just had no motivation to do it 
· Latent learning: learning that is not apparent from behaviour when it first occurs 

OBSERVATIONAL LEARNING
· Occurs when an organism’s responding is influenced by the observation of others, who are called models 
· Conditioned indirectly by observing another’s conditioning  

Basic Processes 
· Albert Bandura
· Said both classical and operant conditioning can take place through observational learning  
· 4 key processes that are crucial in observational learning:
· Attention: to learn through observation, you must pay attention to another person’s behaviour and its consequences 
· Retention: you may not have occasion to use an observed response for weeks, months, or even years. Hence, you must store in your memory a mental representation of what you have witnessed
· Reproduction: depends on ability to reproduce response by converting your stored mental images into overt behaviour
· Motivation: unlikely to reproduce an observed response unless you are motivated to do so; do it if you think the response will most likely pay you off 

Acquisition vs. Performance 
· Bandura says reinforcement affects which  responses are actually performed more than which responses are acquired 
· People emit those responses they think will be reinforced 
· Bandura: reinforcement important but reinforcement influences performance rather than learning 

Observational learning and the media violence controversy 
· Thought that kids were violent because they watch too much TV and they learn everything from it 
· Bandura tested aggression by using “Bobo dolls”
· Children would imitate aggressive behaviour directed towards the doll by adult 
· All children were aggressive if they were told they were given a reward after
· People who are aggressive/violent because of what they learnt from TV/videogames react less to when they see violence in real life
· Violence desensitizes (show muted reactions) individuals to acts of aggression   

Observational learning and the brain: mirror neurons 
· Neurons that are activated by performing an action or by seeing another monkey or person perform the same action  
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