9

[image: image1.png]BEFORE CONDITIONING

US (food
in mouth)

——

UR
(salivation)

—d

Neutral stimulus
(tone)

'™
No
salivation

An unconditioned stimulus (US) produces an unconditioned response (UR).

DURING CONDITIONING

Aneutral stimulus produces no salivation response.

AFTER CONDITIONING

\ Neutral
\l ¢ US (food
\ stimulus 4+

(tone) in mouth)

UR
(salivation)

(3
(tone)

(sallvanun)

‘The unconditioned stimulus is repeatedly presented just after the neutral stimulus.
The unconditioned stimulus continues to produce an unconditioned response.

‘The neutral stimulus alone now produces a conditioned response.
(CR), thereby becoming a conditioned stimulus (CS).
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Introduction to Experimental Psychology
Learning
 
Association
 
•         All learning involves the formation of association between two formerly unrelated events.

· In this section of the course, we shall study two major types of learning, classical conditioning and operant conditioning. 

•         In classical conditioning, the association between two stimuli is learned.
•         In operant conditioning, the association between a response to a stimulus and a subsequent consequence is learned 
 
Habituation
 
•         Upon repetition of the stimulus, the response to the stimulus becomes smaller and gradually decreases altogether. This process is called habituation.
•         It is possible that the initial presentation of a stimulus was consciously detected. The observer became “aware” of the stimulus.  With repetition of the stimulus, suddenly the observer is no longer conscious of it. 
•         Why was the observer aware of the stimulus initially but no longer is? The nervous system thus shows flexibility of responding. 
•         A memory for the stimulus has formed! With repetition of stimulus input, a memory for its features is formed. Psychologists call this memory a sensory “representation”.
•         The incoming sensory stimulus is compared to the model of that stimulus that exists in memory (the representation).
•         If the sensory stimulus matches the memory, processing in the nervous system ceases. There is no need for the subject to continue to respond. The nervous system is specialized to detect change.
•         This is perhaps the simplest form of learning. A change has occurred in the nervous system! It can occur in very simple invertebrates having fewer than 100 neurons (example: slugs, snails) 
•         Contrast this with sensory adaptation.
 
Classical Conditioning
 
•         Principles first discovered by I. Pavlov in Leningrad in the USSR (now St. Petersburg, in Russia)  in the early 1920s (note the historical and political implications!). You should be familiar with the following concepts:
•         Unconditioned, Conditioned Stimulus (UCS, CS)
•         Unconditioned, Conditioned Responses (UCR, CR)
•         Acquisition
•         Stimulus generalization; Stimulus discrimination 
•         Extinction; Spontaneous recovery 
•         Higher order conditioning 
 
Learning & Classical Conditioning
 
•         Unconditioned stimulus (UCS) triggers the unconditioned reflex (UCR). An electric shock (UCS) will cause a startle reflex (UCR) in humans.
•         If a formerly neutral stimulus (one that did not previously trigger the UCR) is repeatedly paired with the UCS, the UCR is still triggered.
•         Soon, the neutral stimulus alone will produce the response. In short, the neutral stimulus which never previously elicited the UCR now does so. 
•         Because the neutral stimulus has become associated with UCS, it is called the conditioned stimulus (CS). The CS produces the same, identical response as the UCS. However, because this response has been elicited following  conditioning, it is called the conditioned response (CR). 
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Implications
 
•         The conditioned response is the critical path to higher learning.
•         A response to a stimulus that did not occur in the nervous system (the CR) now occurs. Why? 
•         Because of conditioning, new memories are formed. This series of steps is called learning. 
•         Somehow, the nervous system has been altered. Something in the nervous system has changed. Our responses to the external world are no longer genetically determined. We show flexibility of behaviour!
•         This is the route to higher learning. Almost all neuroscientists agree that the way learning takes place in simple creatures is probably identical to the way that very complex creatures (such as humans) learn complex behaviours. 
•    
Acquisition (Learning Curve)
 
•         Any learning takes time.
•         The CR only occurs after a number of repetitions of the UCS-CS pairing.
•         The acquisition of learning can be traced as a learning curve. 
 
Extinction
 
•         Remove UCS. Results: CR will gradually diminish. This process is called extinction.
•         Over time, the CR will gradually fade away.
 
Spontaneous recovery
 
•         After extinction and after some delay, CS (in absence of UCS) will elicit CR for a brief period of time.  This CR rapidly extinguishes.
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Generalization
 
•         Following conditioning, other stimuli similar to the CS will also elicit the CR. The closer the new stimulus resembles the original CS, the greater the CR.
•         Generalization can explain many human fears and phobia.
•         In humans, because of generalization, to remove an inappropriate response, a complete “life style” may need to be changed.  
· In the example on the right, an animal salivates (the UCR) when presented with food (the UCS). Now the animal is shocked (or perhaps touched) on the thigh. This does not elicit the UCR, salivation. After the food and the shock have been paired for a number of trials, soon the shock (now the CS) elicits the CS, salivation. However, shocking other parts of the body will also elicit the CR. This is called generalization. The CR has generalized to the stimulation of any body part. The strength of this CR will however  not be as strong as the shock to the original body part, the thigh. The CR will be weakest the farther the body part is from the thigh.

 
Operant conditioning 
· Initial studies of how learning was acquired were carried out by an American psychologist, E. Thorndike. He examined behaviours in a caged cat. The cat had to learn to pull on a string thus opening the gate to the cage. His dependent measure was the time the cat took to pull on the string. This delay was very long on the very first trial. On subsequent trials, the delay became shorter and shorter. After many trials, the cat was pulling on the string within seconds of being placed in the cage. This is thus a form of cause-and-effect learning. The cat had thus learned the effect of pulling on the string, escape. Rewarded behavior (pulling on a string ( escape) is likely to be repeated. This is thus called the “law of effect”.
 
•         The school of psychology known as operant conditioning (later to become behaviourism) was founded by J. Watson. Over a period of almost 50 years, B.F. Skinner carried out extensive experimentation on the principles of operant conditioning. 
•         Strict operational definitions and observation of …
•         Stimulus (S), Response (R) and the Consequences of Responding. In short, because psychology is a science, it should (like other sciences) studies only what can be observed. A stimulus, a subsequent response and the consequences of responding can all be observed. What is observed is behavior. Thus, Skinner (and many, many others) soon came to call psychology, the science of the study of behavior. In others words, psychologists should study why we act (or why we “behave”) the way we do. But, this does not mean we should be speculating about hidden inner motives (as psychoanalysis had done).

•         If an organism continues to respond to a stimulus, there is a reason -- it is because it has been reinforced. Note again, there is no need to speculate about hidden, repressed motives. 
•         The association between the response and the subsequent consequence has been conditioned. 
•         Again, if the organism responds, there is a reason. The organism has previously learned that if it responds, there will be a consequence of responding. 
•         Skinner Box. A highly controlled environment in which all aspects of behaviour are controlled. 
•         The dependent measure in any operant conditioning study is the rate of responding.
•         Prior to conditioning what is the “baseline” rate of responding? Does rate of responding increase following learning? If the rate of responding does increase, the behaviourist can say why.
•         What is the rate of responding before learning (i.e., when the stimulus is initially presented, how often does a response occur)?
•         Shaping. The organism will normally not respond appropriately on the very first trial. The appropriate behavior (the response) has to be “shaped”. Thus, successive approximations of the appropriate response are provided. Let us assume a behaviourist wants to have a rat push on a lever when a light is flashed. In the end, it will be reinforced (delivery of food) only when it pushes on the lever. However, initially, if the rat turns and looks at the light, a reinforcer will be delivered. Subsequently, it will not be enough to simply look at the light. Now the rat must approach the lever. If it does, it will be reinforced. Then, when it raises its paw, it will be reinforced, but only if the rat is in front of the lever. Finally, the rat will be reinforced only when it pushes on the lever and only when  it pushes on the lever after the light is flashed.    
•         Stimulus(S)-Response(R)-Reinforcement (Contingent reinforcer…Cr).

In the example above, a seal is being conditioned to balance a ball on its nose. Seals do not do this behavior naturally. The animal’s behavior needs to be shaped (more about this later) and when it does balance the ball, a reinforcer (food in this case) is delivered. The animal repeats behavior that is reinforced. 

•         Organism learns the association between S and R and that if it responds, it will be reinforced.
•         Following learning, the rate of responding increases dramatically. 
· Note that in classical condition the association that is formed is between two stimuli (the UCS and the CS). In operant conditioning, the association is quite different; it is between a response and the subsequent consequences of responding (whether the organism is reinforced or not). 
 
Implications
 
•         No need for speculating about inner mental events or “motives” that might have caused the organism to respond. 
•         Psychology as a strict science! Psychologists should only describe that which they can observe.
•         We can only observe overt behaviour. This branch of psychology is therefore called behaviourism. 
 
THE Principle of Operant Conditioning

•         Reinforcement is contingent on the organism’s  responding correctly. If the organism does not, it does not get reinforced! 
 
Types of reinforcers
 
•         Anything that increases the rate of responding is called a reinforcer. Note the somewhat circular logic. How does one know if something will act as a reinforcer? If the rate of responding increases.
•         Two types of reinforcers: positive and negative. All reinforcers result in behaviour being repeated. 
•         Positive reinforcement. Positive reinforcers are delivered following an appropriate response (example, food, water, sex, a salary, a pat on the back). Note that if the organism does not respond appropriately, no reinforce is delivered. 
•         Negative reinforcement. Negative reinforcers remove the organism from an aversive situation. A rat is continually shocked. It soon learns to push on a bar to turn off the shock. The removal of the shock following the appropriate response acts as a reinforcer. Note: a negative reinforcer is not the same thing as punishment. Punishment (in theory) should remove a behaviour. A negative reinforcer should cause the behaviour to be maintained. The purpose of punishment is to remove an inaapropriate response. A negative reinforce will cause the response to be repeated. 
•         Primary and secondary reinforcers. Primary reinforcers satisfy basic needs (food, water, sex). Secondary reinforcers allow us to obtain the primary reinforcer. Money acts as a powerful secondary reinforcer in humans. Advertisement on television tries to convince you that their product will lead you to the primary reinforcer. Advertisement leads us to believe that men who drive fast cars and drink lots of beer will meet more women. Women who are unhealthily underweight and wear the latest fashion products will meet more men. In both cases, the secondary reinforcer leads to the primary reinforcer (sex).
Schedules of Reinforcement
 
•         Normally, a reinforcer is not delivered on every trial. Schedules of reinforcement tell us when a reinforcer is delivered.
•         These are either fixed (occur at predictable times) or variable (occur at unpredictable, random times). 
•         The reinforcer can be on a ratio schedule (it occurs after a certain number of appropriate responses) or on an interval schedule (occurs after a certain amount of time has passed). 
•         Thus, there might be a fixed ratio, fixed interval, variable ratio or variable interval schedule of reinforcement.
•         The variable ratio and variable interval schedules are particularly powerful. They result in a very high rate of responding because the organism never knows when the reinforcer will actually be delivered. But, the organism does know that the reinforcer will only be delivered if it responds. Thus, it responds very frequently, but is reinforced very infrequently and unpredictably.
 
Extinction
 
•         Responses (whether appropriate or inappropriate) occur because of the consequences of prior responding. The response has been reinforced.
•         To remove a response, identify what is acting as a reinforce and then, remove the reinforcer.
•         Over time, this will result in extinction of the response. The response should no longer occur. 
•         However, extinction can take a very long period of time. (Which reinforcement schedule would be most difficult to extinguish?)
•         A father takes his child to the grocery store. The child wants him to buy a candy. The father always says “No”. Each time, the child whines and finally starts screaming and yelling. The father then gives in to calm the child and ease his own embarrassment (what sort of parent would allow his child to scream, yell, cry, kick in a public place?).  What has the father just done? Why will the behaviour now be so difficult to extinguish?  
•         Why are drug addictions difficult to extinguish? Why is it so difficult to “give up” (extinguish) smoking?    
 
Removal of inappropriate responses
 
•         Not all responses are appropriate. Example: children acting up in class.
o       Problem: Why are the children acting up? 
o       Answer: Something must be maintaining the response. All responses are maintained by reinforcers. 
•         Solution:  According to behaviourists… to remove an inappropriate response, identify the reinforcer and then eliminate it. Do not reinforce.
•         The inappropriate response should then gradually extinguish.
•         Of course, if it is rarely reinforced (i.e., if a variable schedule of reinforcement is employed), the response will be extremely difficult to remove. 
•         This is why schedules of reinforcement must be very consistent. Giving in to the whining child on only extremely rare occasions is counterproductive. It will result in a massive increase in the inappropriate response because a variable schedule of positive reinforcement is now being employed.
 
Punishment
 
•         An alternative to extinction is punishment
•         Definition: An inappropriate response is followed by punishment.
•         The general, popular view of punishment is that it should weaken or eliminate R. It should result in extinction! In reality, this is not the case. 
•         Skinnerian (operant) theory: To remove the R, remove the reinforcer. This should then result in extinction of the R. 
•         Alternatively reinforce appropriate behaviour.
 
Disadvantages of Punishment
 
•         Effects are not predictable. Alternative Rs are not provided. Appropriate R is not provided.
•         What may be learned is how to avoid the punishment. 
•         Because effects are not predictable, secondary effects of punishment may appear: fear, dislike. Individual may stop responding altogether. Or individual may continue to have the identical response but outside of the punishing situation. The inappropriate response may occur elsewhere.
· The individual may learn that punishment is acceptable and thus learn  that what is appropriate is to act aggressively toward those who are less powerful.

•         Is punishment ever appropriate?  Rarely. It can be used to remove a very undesirable and behaviour that threatens the safety of an individual. Although alternative behaviours are not provided, at least the very bad behaviour will stop.  Mary does not look both ways before crossing a street. 
 
Avoidance
 
•         Animal learns to avoid an aversive situation.
•         Example: A child goes to the dentist. The child experiences pain. 
•         The avoidance of the aversive situation is reinforcing. 
•         As soon as the child leaves (“escapes”), the dentist’s office, the pain ceases. The child soon learns to avoid the pain.
•         It is extremely difficult to extinguish avoidance learning.
•         Not going to the dentist strengthens (“reinforces”) the “no pain” association. Not going to the dentists acts as a negative reinforcer. Avoidance is repeated.
 
Observational Learning
 
•         Some learning appears to take place by observation and imitation, in the absence of apparent reinforcement. 
•         Such observational learning is called modelling.
•         Bandura’s experiments in the 1960s demonstrated that children will imitate the behaviour of adults. In one experiment (Bobo doll), children would imitate the aggressive behaviour displayed by adults. Aggression is thus not only an inherited behaviour. 
•         Modern media (especially) television overly exposes aggression and violence, especially in children’s programmes. Children imitate their television heros.
•         The more television children watch, the more aggressive the tend to be. 
•         Incidence of violence has increased sharply with the introduction of violence in television.
•         But recall that correlation is not causation! 
 Learning
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