Learning Unit

NOTES

The weaverbird is a curious creature that ties a special grass knot to hold its nest together.  How does it learn to make the knot?  It doesn’t!  Weaverbirds raised in total isolation for several generations still tie the knot the first time they build a nest.  

Knot tying in the weaverbird is a fixed action pattern (FAP) or an instinctual chain of movements found in almost all members of a species.  It is an example of an innate (inborn) behavior – a behavior that is genetically programmed.  Innate behaviors help animals meet major needs in their lives ( ex. - the cat’s face-washing routine)  

Do humans have instincts?


Humans do not have instincts as most psychologists define them.  There have been a few proponents of the idea including Carl Jung who believed that humans had a collective unconscious but most disagree.  To qualify as instinctual, a behavior must be both complex and “species specific”  that is it must occur in almost all members of the species.  Other than reflexes, humans do not seem to have behaviors that qualify.

WHAT IS LEARNING?

Learning is a relatively permanent change in behavior or knowledge that occurs as a result of experience.  Repeating a response will not necessarily produce learning – unless some form of reinforcement is present.  

Reinforcement is any event that increases the chances that a response will occur again.  

Ex.  giving dog food each time it sits up and shakes hands

Antecedents and Consequences


Understanding learning begins with noting what happens just before and just after a response.  Events that occur before a response are called antecedents.  Those that follow a response are consequences.  

In classical conditioning, all the “action” occurs before a response.  The stimulus already triggers a response.  For example, if a puff of air is aimed at your eye you will blink.  This happens automatically, you do not have to voluntarily close your eye.  

In classical conditioning, antecedent events become associated with one another.  A stimulus that does not produce a response is linked to one that does.  Learning is evident when the new stimulus causes or elicits the same responses. 

Operant conditioning involves learning that is affected by consequences.  Each time a response is made, it may be followed by:

a. reinforcement 

1. positive – a positive reinforcement is applied

2. negative- an unpleasant event is terminated resulting in a positive situation

b. punishment – something unpleasant is applied

c. nothing – always is an option, but can be considered to be punishment in some instances.

These determine whether a response will be repeated or not. 

CLASSICAL CONDITIONING


In the beginning of the 20th century, in the lab of the Russian physiologist Ivan Pavlov(1849-1936), who was studying digestion in dogs, the first experiments in what became known as classical conditioning took place.  He won a Nobel Prize in 1904 for this work.  

Classical conditioning is basically the process of learning an association between two stimuli.  If the two stimuli are repeatedly paired, eventually the neutral stimuli will elicit the same response as the original stimuli.  

The Experiment:


Pavlov was studying digestion in dogs.  To observe salivation, he placed meat powder or some tidbit on a dog’s tongue.  After doing this many times, Pavlov noticed that his dogs were salivating BEFORE the food reached their mouths.  Later the dogs even salivated when Pavlov entered the room.  Because salivation is an involuntary reflex, some form of learning had to be taking place.  He then tried introducing a stimulus that caused no reaction in the dogs at all – a bell.  

The bell initially is a neutral stimulus, that is it causes no response prior to conditioning.  After Pavlov rang the bell he placed the meat powder on the dog’s tongue. Each time Pavlov rang the bell he followed it with meat powder.  The sequence was repeated many times.  Eventually as conditioning took place, the bell alone began to cause salivation.  By association, the bell alone began to cause salivation (the same response that food did.)

Before conditioning:

                             UCS    ((      UCR

                   Meat powder            salivation

  
NS    +         UCS   ((   UCR

            Bell       meat powder          salivation

After conditioning:


CS       ((       CR

            Bell                 salivation

John Watson and Baby Albert


           UCS       ((      UCR

                       Noise                     fear

             
NS   +    UCS     ((    UCR

           Rat           noise                fear

                            CS        ((    CR

                            Rat                   fear

                            GS       ((     CR

      White furry things                  fear

During acquisition, or training, a conditioned response must be reinforced, or strengthened.  

In classical conditioning reinforcement occurs when the CS is followed by or paired with an UCS.  

Once a response is learned, it can bring about higher order conditioning.  Higher order conditioning occurs when a well learned CS is used to reinforce further learning.  For instance, you could condition the dog to salivate to the bell and a snap of the fingers by pairing the two together with the meat powder.  Through higher order conditioning, learning can be extended one or more steps beyond the original conditioned stimulus.  Many advertisers use this effect to pair images that create good feelings with the products they wish to sell.  They hope you will learn by association, to feel good when you see their products.  

Extinction and Spontaneous Recovery

If the UCS never again follows the CS the conditioning will extinguish.  The tendency to respond will be inhibited or suppressed.  Several extinction sessions may be necessary to completely reverse conditioning.  Mary Cover Jones an associate of John Watson developed a means of extinguishing the fear created by his “Baby Albert” experiments.

If the subject ceases to respond after the removal of the UCS after several attempts, temporary extinction may have occurred.  If the subject responds the next day to the same CS then spontaneous recovery may have taken place.  Continual presentation of the CS without the UCS will eventually extinguish the CR

Generalization – once the person or animal has learned to respond to a conditioned stimulus other stimuli similar to the CS may also trigger the same response.  Baby Albert generalized his fear to include all white furry things.  

Discrimination – If Baby Albert learns to distinguish between white furry things and rats specifically, he will have learned to discriminate.  

Watson’s influence extended to another field – advertising.  


Shortly after the Little Albert experiment, Watson’s wife discovered that he was having an affair with a graduate student (Rosalie Rayner) who also worked with him in the Little Albert experiment.  Following a highly publicized and scandalous divorce, Watson was fired from his academic position.  Banned from academia as a result of the scandal, Watson married the graduate student and joined an advertising agency. (J.Walter Thompson Agency)  He then became a pioneer in the application of classical conditioning principles to advertising.  

“To make your consumer react, tell him something that will tie up with fear, something that will stir up a mild rage, that will call out an affectionate or love response, or strike a deep psychological  habit or need.”  Watson applied this technique to ad campaigns he worked on in the 1920’s for Johnson and Johnson Baby Powder and Pebeco toothpaste.  For the baby powder ad, Watson intentionally tried to stimulate the anxiety response in young mothers by creating doubts about their ability to care for their infants.  He implied in the ad that mothers did not know what was making a baby cry and that a Baby Health Survey recommended the powder to keep babies dry.  The Pebeco ad campaign pioneered the use of “sex appeal” to sell products.  The toothpaste was billed as a teeth whitener that would allow women to smoke and still have attractive white teeth.  

Classical Conditioning In Humans

There are many instances of classical conditioning occurring in humans.  Many autonomic nervous system responses (fight or flight responses) are linked with new stimuli and situations by classical conditioning.  For example, if you associate pain with the dentist, because of a painful past visit, will you not experience a pounding heart and sweaty palms on your next visit?

Phobias are a common example of classical conditioning that becomes a problem for some.  Phobias are fears that persist even when no realistic danger exists.  Persons with fear of animals, water, heights, thunder, fire, bugs, or whatever, can often trace their fear to a time when they were frightened, injured, upset, or in pain while exposed to the feared object or stimulus.  These experiences are often broadened into phobias by stimulus generalization.  The therapy of choice for this disorder is called desensitization.  It is widely used to extinguish phobias.  With desensitization, the subject is exposed to that he fears in small doses until the fear is extinguished.  

Conditioned Physiological Responses

Classical conditioning can also influence physiological responses that we’re not even aware of.  If you’re caffeine dependent perhaps you’ve noticed that after a few sips in the morning you feel more alert.  In reality it takes 30 to 45 minutes for that caffeine to reach significant enough levels in your bloodstream to make any significant difference.  Your sense of increased alertness is a  classically conditioned response to the sight, taste, and smell of your morning cup of coffee.  This potential for physiological responses to become classically conditioned is finding new applications in medicine.  For example, patients who were taking medication to treat high blood pressure were switched , without their knowledge to a placebo.  These patients then maintained their blood pressures longer than other patients who were taken off their medication but not given placebos.  The patients decrease in blood pressure had apparently become a classically conditioned response to the cues associated with taking their medicine.  

Researchers have been able to classically condition a drop in immune response in rats and mice.  Human subjects can also display classically conditioned decreases in immune response.  For example, one study involved a group of cancer patients who had undergone a series of chemotherapy treatements.  Each chemotherapy treatment temporarily lowered the patient’s immune response.  After a few sessions of chemo, the researchers found that the patients immune response was reduced due to cues in the hospital environment that had been associated with the therapy.  The patients immune response actually dropped before receiving the treatment.

OPERANT CONDITIONING

Operant conditioning concerns how we learn to associate responses(behaviors)  with their consequences.  The basic principle is simple: acts followed by reinforcement tend to be repeated.  

Classical conditioning plays a role in a wide range of emotional and physiological responses but it cannot account for all learned behaviors, especially those that are nonreflexive or voluntary.  

It is these types of behaviors that are studied with operant conditioning.

Pioneer learning theorist Edward Thorndike (1874-1949) was the first psychologist to systematically investigate how voluntary behaviors are influenced by their concequences.  Thorndike was interested in how animals and humans reasoning to solve problems.  Thorndike put hungry cats in specially constructed cages that he called puzzle boxes.  A cat could only excape the cage by performing some simple act, such as pulling a loop or pressing a lever that would unlatch the cage door.  A plate of food was placed just outside the cage for motivation.  The cat could see it and smell it.  Thorndike found that when the cat was first placed in the puzzle box, it would engage in many different seemingly random behaviors.  Ex. scratching at the cage door, trying to squeeze through the bars, and complaining at the top of its lungs.  Eventually the cat would accidentally pull on the loop or press the lever opening the door latch escaping the box.  After several trials in the same box, the cat gradually took less and less time to get the cage door open.  Thorndike concluded that the cats did not display humanlike insight or reasoning but instead were using trial and error to learn.  The cat gradually learned to associate certain responses with successfully escaping the box and gaining the food reward.  

On the basis of his observations, Thorndike formulated the his theory called the Law of Effect.  According to Thorndike, learning is strengthened each time a response is followed by a satisfying state of affairs.  Conversely, responses followed by unpleasant or annoying states of affairs are weakened and less likely to occur again.  

The Law of Effect was the first step in the development of a model to describe how active voluntary behaviors are influenced by their consequences.  

B.F. Skinner – From the time he was a graduate student in psychology until his death, BF Skinner searched for the processes that would explain the order in behavior.  Skinner was a staunch behaviorist, like Watson and believed that psychology should restrict itself to studying only those areas that could be measured or quantified.  (outwardly observable behavior)  

According to Skinner, classical conditioning could explained the learned association of stimuli in certain reflexive responses, but not in voluntary ones.  

While classical conditioning is passive that is the subject is acted upon, operant conditioning is active, that is the subject operates on his or her environment. A voluntary act is exhibited and based upon the reaction (reinforcement) to the act, it may be repeated or not.

Skinner coined the term operant to describe active behaviors that operate on the environment to generate consequences.  Skinner himself would have avoided the term voluntary, because he believed that the term voluntary implied that the behavior was due to a conscious choice or intention.  There is no free will or choice according to the behaviorists.  Only learned behaviors that have be rewarded in the past and are then repeated.  

Most laboratory studies of operant learning take place in some form of conditioning chamber, usually a Skinner box , which is named for BF Skinner who invented it to study operant conditioning.  

How the box works….


A hungry rat is placed in a small cagelike chamber.  The walls are bare except for a metal lever and a tray in which food pellets can be dispensed.  

Frankly there’s not much to do in a Skinner box.  This increases the chance that our subject will make the desired response we want to reinforce which is pressing the lever.  Because the subject is hungry it will be motivated to seek food and to actively respond.  

Rats will typically walk around, groom themselves, sniff at the corners and generally explore their surroundings.  The first press of the lever is generally an accident, he is generally seeking to explore further up the wall of the chamber.  As the lever depresses he receives reinforcement in the form of food.  The rat typically then walks away, grooms himself or exhibits some other rat behavior, then while continuing to explore depresses the lever again, by accident.  This occurs over several times and before you know it the rat has achieved a pattern of bar pressing.  

The rat did not acquire a new skill, he already had the responses necessary to depress the bar.  Reward only alters how frequently he presses the bar.  In operant conditioning, reinforcement is used to alter the frequency of responses or to mold them into new patterns.  

To be truly effective, operant reinforcement must be given only after desired responses.  Even in a Skinner box it might be a long time before the rat accidentally pressed the bar and ate a food pellet.  The answer to encouraging the desired behavior is shaping which is the gradual molding of responses to a final desired pattern.  The reward responses that come closer and closer to the final desired response until it occurs.  The principle of shaping then is that successive approximations (ever closer matches) to the desired response are reinforced.  

BF Skinner once taught two pigeons to play ping pong in this manner.

The Principle of Extinction operates here as well.  If the learned response is not reinforced, it will disappear over time.  

OPERANT REINFORCERS

Primary reinforcers are natural or unlearned.  The apply universally to a particular species.  They are usually of a biological nature and produce comfort, end discomfort, or fill an immediate need.  Food water and sex are obvious primary reinforcers.  Less obvious includes intra-cranial stimulation which involves direct stimulation of the “pleasure centers of the brain

The use of brain stimulation for reward requires the permanent implantation of tiny electrodes in specific areas of the brain.  A rat “wired for pleasure”  can be trained to press the bar in a Skinner box to deliver electrical stimulation to its own brain.  Some rats will press the bar thousands of times per hour to obtain brain stimulation.  After 15 or 20 hours of constant pressing, animals sometimes collapse from exhaustion.  When they revive, they begin pressing again.  If the reward circuit is not turned off, an animal will ignore food, water, and sex in favor of bar pressing.

Secondary reinforcement – or conditioned reinforcer is one that has acquired reinforcing value by being associated with a primary reinforcer.  money, praise, attention, approval, success, affection, grades, and similar rewards, all serve as learned or secondary reinforcers.      Printed money has no value of its own.  Its value lies in the possibility of exchanging it for food, water, lodging, and other necessities.  

One problem with primary reinforcers is that people and animals receiving them may quickly satiate or be fully satisfied or to have reduced desire.  

The use of tokens in some circumstances has allieviated this problem somewhat.  Gold stars for good behavior etc. do not lose their reinforcing value as quickly as, for example cookies.  They provide immediate reward as an incentive for learning, and may be exchanged for food, desired goods, special privileges, or trips to movies, etc.  

Money and tokens may sometimes be held and not exchanged because just the ownership of them provides status, prestige, etc. that are reinforcers themselves – generalized reinforcer.  This is a disadvantage of using these as reinforcers.  

Discovering what will serve as a reinforcer can sometimes be tricky.  Praise, candy, or a pat on the back may be reinforcing for one person but not for another.  

The Premack principle is one way to solve this dilemma.  The idea advanced by David Premack, is that any frequent response (prepotent response) can be used to reinforce an infrequent response.  Let’s say that you love music but hate to take out the garbage.  If you require yourself to take out the trash before turning on the music, you would increase the  low-frequency response.  

Positive reinforcement involves following an operant behavior with the addition of a reinforcing stimulus.  The reinforcing stimulus does not have to positive or desirable.  Ex. most teachers would not consider scolding to be a reinforcing stimulus to a child but adult attention can be a powerful reinforcing stimulus.  If a child receives attention from a teacher only when he misbehaves, then the teacher may unwittingly be reinforcing the misbehavior.  The child may even increase his disruptive behavior in order to get the sought after attention.  To reduce the disruptive behavior, the teacher would do better by reinforcing or paying attention to the good behaviors exhibited by the student and commenting on those.  

Negative reinforcement involves the removal of an unpleasant or aversive stimulus from a situation.  Negative reinforcement increases the likelihood that something will reoccur.  Ex. taking ibuprophen to relieve the pain of a headache.  

Aversive stimuli typically involve physical or psychological discomfort that the organism seeks to avoid or escape.  Consequently these behaviors are said to be negatively reinforced when they let you either:

1. escape aversive stimuli that are already present 

2. avoid aversive stimuli before they occur 

In either case we are more likely to repeat the escape or avoidance behavior in the future.  

Negative reinforcement can be used to increase socially desirable behaviors.  Ex.  one dentist used negative reinforcement to get young dental patients to quit crying a squirming.  When the child cooperated, the dentist would praise them and reward them with a “rest break”.  If the child was disruptive, the rest break would not occur until they had quieted.  

The result was that the children became much more cooperative.  

Punishment – decreases the occurrence of a behavior.  It refers to the presentation or addition of an event or stimulus following a behavior that is unpleasant or painful either physically or psychologically.  

It is different from negative reinforcement in it decreases the occurrence of a behavior and negative reinforcement increases the occurrence.  

Skinner identified two types of punishement:

1. punishment by application – presentation of a punishing stimulus following a response

ex. being reprimanded for tardiness, or being burned for touching a hot pan

2. punishment by removal – involves the loss or withdrawl of a reinforcing stimulus following a response.  Loss of privileges, possessions, or some other desirable outcome is punishment.  Ex. loss of dessert, driver’s license suspension for reckless driving etc.

The Problems with Punishment:  

1. suppresses the behavior temporarily

2. must be consistently applied after a response

3. doesn’t teach or promote a more appropriate response

4. may produce undesirable results:  aggressiveness, fear, hostility and in its most severe form complete passivity or passiveness.  

Alternative strategies to Punishment

1. Stop reinforcing the Problem Behavior – this involves the extinction of the problem behavior.

a. observe carefully and objectively to identify what reinforcer is maintaining the behavior.  For this to work, the response to the behavior has to be consistent and occur each time the behavior is observed.

b. Remove the opportunity to obtain positive reinforcement – time out from positive reinforcement removes the child from the reinforcing situation.  Send the child to the time out area which should be free of all distractions.  1 min per age of child the rule

c. Reinforce the nonoccurrence of the problem behavior – reward after a specific time period when the undesirable behavior has not occurred.  Start out with a short time and increase time.

d. Reinforce an alternative behavior – works best when used consistently

e. Enhancing the effectiveness of the positive reinforcement – combine the above strategies and make sure to positively reinforce the behaviors that you want to increase.  

1. make sure the reinforcer is strongly reinforcing the individual

2. deliver immediately after the desired behavior occurs

3. when desired behavior is established, gradually reduce the frequency of the reinforcement

4. use a variety of reinforcers – tangible items, praise, special privileges, recognition

DELAY OF REINFORCEMENT

 Reinforcement has its greatest effect on operant learning when the time lapse between a response and its consequences is short.  This effect is greatest in animals.  Humans can anticipate future rewards.  Some reinforcers can maintain a long chain of responses before reward is offered.  This is called response chaining.  Preparing a meal, for example requires a long series of events but the reward is the eating at the conclusion of the preparations.  

Other examples:  violin maker toils for months  (3) to make one instrument but is rewarded with the first note played on the new instrument, tying a shoe is also another short but familiar response chain.  

Superstitious behavior – reinforcement affects not only the last response that precedes it, but also other responses occurring shortly before.  For example the golfer who taps her club on the ground three times before hitting an unusually fine shot will believe that the tapping is a part of the success of the shot, even though it is not.  During operant conditioning animals often develop similar unnecessary responses.  If a rat scratches its ear just before its first bar press, it may continue to scratch its ear before each ensuing bar press.  The animal superstitiously scratches its 

Ear before each bar press as if it were necessary.

