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Ch. 3

Conditioning and Extinction

Respondent Behavior

BEHAVIOR FALLS INTO TWO CLASSES:  that which is learned or conditioned and that which is unlearned or unconditioned.  In humans the amount of unlearned behavior is very limited, being confined to a group of responses, largely physiological in nature, called reflexes.  These re​flexes are naturally elicited if certain appropriate agents called stimuli are presented.  In their original state, the reflexes are said to have survival value; we cough to dislodge mucus so that breathing is easier, sneeze when an irritant gets into our nos​trils, or wink when some foreign matter blows into our eyes.  Glandular activity is also included among these reflex functions.  Salivation aids digestion, and we perspire in warm weather to reduce body temperature to its proper level.  The infant auto​matically eliminates when his bladder becomes full and sucks to receive nourishment.  Although im​portant, these unlearned reflexes constitute a limited portion of our behavioral repertoires.  Some reflexes present at birth, such as gasping or suck​ing, gradually disappear during maturation and are replaced by learned responses.  

In lower forms the repertoire of unlearned be​havior may constitute a larger portion of the or​ganism's behavior.  Instincts, for example, con​stitute a pattern of reflexes highly stereotyped in nature, demonstrated to be universal in the species.  They are set off by a specific set of stimuli in the environment.  Among these we may include migration and nest building as well as certain forms of maternal and copulatory behavior.  

CONDITIONING OF RESPONDENT BEHAVIOR

A simple reflex may be elicited by the presentation of a stimulus, called unconditioned (US), which means that it has the properties of calling out a response without prior learning.  Through the process of stimulus substitution, other stimuli may also serve to elicit this reflexive behavior.  These neutral stimuli, which acquire the properties of drawing out a response, become conditioned stimuli.  The Russian physio​logist Ivan P. Pavlov was the first to demonstrate this phenomenon experimentally.  By pairing a neutral stimulus with one that naturally caused the response, an unconditioned reflex (UR) became a conditioned reflex (CR).  This change occurred when the conditional stimulus (CS) was followed by the unconditioned one (US).

Through repeated pairings of these two stimuli the substitute stimulus was able to elicit the response independently.  Pavlov first studied this process while working with the digestion.  He found he was able to condition the salivary reflex which he called the psychic secretion.  In a typical experimental procedure which involved no small degree of careful control, a normal dog was placed in a harness in the experimental chamber where all external conditions were properly con​trolled.  A small opening, called a fistula, was made in the dog's cheek.  When the fistula was healed, a glass tube was placed in the opening which could draw off the saliva when it was secreted.  Thus the amount of secretion could be carefully measured.  The dog was then exposed to the pair of stimuli, the food as an unconditioned stimulus, and a tone as the conditioned stimulus.  After several pairings of these stimuli, in which the tone immediately preceded the food, the tone was tested alone.  If the dog salivated, the reflex was said to be conditioned.  The stimulus response relationship can be represented by the following paradigm:
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Figure 3-1. The apparatus used for conditioning sheep

at the Cornell University Behavior Farm Laboratory.

In this instance the CS is the ticking of the metronome
(left) and the US is an electric shock applied to the hind
foot. The response to be conditioned is the foot withdrawal
to the ticking of the metronome. (From H. 5. Liddell,
Conditioning and emotions, Scientific American, 190,

no. 1 [1954], 4857, p. 49. Copyright © 1954 by Scientific
American, Inc. All rights reserved.)
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	[image: image2.jpg]Figure 3-2. Thorndike’s puzzle box. When the cat pushed
the appropriate pedal, the door opened so he could escape
and receive food. (From E. L. Thorndike, Animal
Intelligence, New York: Macmillan Inc., 1911, Fig. 1, p. 30.
Reproduced by permission.)
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By this procedure the tone acquired the property of eliciting a secre​tion.  Pavlov also studied the effect of the time interval between the two stimuli.  He established a delayed conditioned reflex, whereby the CS (tone) was presented for a period of time prior to the US (food).  This was more difficult to develop.  When it occurred, the organism did not respond immediately when the CS was presented but waited until the approximate time interval had passed.  One can see here that the animal was able to "tell time" with considerable accuracy. 

A variation of the delayed CR technique was the "trace" CR.  Instead of having the tone sustained continuously during the period of delay, the tone was presented only at the beginning of the interval, then followed merely by the passage of time until the unconditioned stimulus was presented.1
The study of conditioned responses of this sort is not limited to dogs.  Experimental literature demonstrates that conditioning has been established in a variety of species, including worms, cockroaches, sheep (figure 3-1), and man.  Hardly a species has been studied in which some conditioned response was not established.  In humans many re​flexes– including eye-wink, knee jerk, pupillary reflex, and hand flexion (withdrawal to a painful stimulus)– have been conditioned.  Frequently the process of conditioning involves groups of responses which are under the control of a single stimulus.  An example is the smooth muscle and glandular responses which are functions of the autonomic nervous system.  These responses can include changes in heart rate, blood pres​sure, adrenal secretion, perspiration, salivation, and stomach and bowel activities. 

Many of these changes are involved in what we commonly refer to as "emotional responses."  The emotion, of course, is not limited to these reflexive changes alone, but the process of conditioning may be inti​mately involved.  We are all aware of losing our appetites when bad news comes to us, or of wanting to vomit when some repulsive individual enters our environment.  Our angers and fears involve reactions of this sort.  They have been acquired through the conditioning of these reflexive behaviors.  When we say that a person “makes our blood boil,” what we really mean is that some physiological changes have taken place which include elevation of heart rate and blood pressure, increased muscular tension, and adrenal secretion.  These changes result from the presenta​tion of that person as a stimulus.  Possibly the individual, originally a neutral stimulus, has become associated with certain painful stimuli at an earlier time.  Now that individual's mere presence automatically puts us into the "emergency state."  The process is involved in the child's fear of the doctor or dentist.  The man in the white coat (CS) drills his teeth or sticks him with a needle, both painful stimuli.  Later, the sight of the doctor or the sound of the drill puts him into a state of terror.

A classical experiment on the conditioning of emotional responses in a child, reported in 1920 by Watson and Raynor,2 illustrates more pre​cisely how the process works.  Their subject was an 11-month-old infant named Albert.  Prior to the experiment it had been determined that he had never seen any animals.  When tested, Albert showed only approach reactions to rabbits, cats, dogs, and white rats.  Watson's procedure was to present a tame white rat to Albert and immediately strike an iron bar with a hammer, causing a loud noise to occur.  Just as Albert's hand touched the rat, the iron bar was struck behind his head.  Albert jumped and fell forward, burrowing his face in a mattress.  On the second trial, Albert jumped violently, fell forward, and began to whimper.  After several combined stimulations of this sort, the rat was presented alone, and the infant began to cry, turned sharply to the left, and fell over.  In seven pairings of the two stimuli, a strong conditioned response had been set up.

Another interesting observation in the experiment is that the fear generalized (see Chapter 5) to other furry animals.  Later tests indicated that Albert showed fear reactions to a rabbit, a dog, a fur coat, and even a Santa Claus mask.  In adults, similar fears at the sight of dogs, rats, strangers, or of the dark may have been learned in precisely this manner.  What the original unconditioned stimulus was is not always known; it might have been a screaming mother, an attack by an animal, or some other sudden and intense stimulus.  One thing is certain, the response was learned sometime in the past, perhaps in infancy or childhood, and not inherited, as some may think.  

According to Watson and Raynor:

Unfortunately, Albert was taken from the hospital. . . .  Hence, the opportunity of building up an experimental technique by means of which we could remove the conditioned emotional response was denied us.  Our own view, expressed above . . .  is that these responses in the home environment are likely to persist indefinitely, unless an accidental method for removing them is hit upon.3
An accidental kind of respondent conditioning probably accounts for a peculiar form of sexual behavior we call a fetish.  In this unusual condition, a person develops a sexual excitement when certain inanimate objects are presented to him such as a shoe, boot, article of clothing, or lock of hair.  (Read Alexander Pope's famous poem, The Rape of the Lock, and see if you do not think he is describing a fetish.)
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Figure 3-3. Record of the time it takes a cat to escape
from the puzzle box shown in Figure 3-2. The time is
plotted on the vertical axis and number of trials on the
horizontal axis. Notice the irregularity in time to escape
from trial to trial along with the eventual reduction when
the cat had solved the problem. (From E. L. Thorndike,
Animal Intelligence, New York: Macmillan Inc., 1911,
Fig. 6, p. 45. Reproduced by permission.)





Rachman4 has demonstrated experimentally how such sexual fetishes can be developed.  In the experiment the unconditioned stimuli (US) consisted of photographic slides of attractive naked girls.  The con​ditioning stimulus (CS) was a slide of a pair of black knee-length boots.  The CS was presented for 15 seconds followed by one of the six slides of nude women.  The response to be conditioned was sexual arousal as manifested by an increase in volume of the penis.  The volume change was measured by an instrument called a phallo-plethysmograph.  The instrument consisted of an extensible rubber tube containing mercury.  As the length of the tube increased, the length of the mercury thread was extended giving the measure of the change in penis size.  Such a sexual arousal response is clearly of the respondent (reflexive) variety.  In all three subjects the response was conditioned between 30 and 65 trials.  Generalization took place in that the response was also elicited to both high- and low-heeled boots.  It would seem unfair (and perhaps unethical) to leave the men in such a condition and therefore the re​sponse was extinguished (see next section) during which the boots were presented in the absence of the nude pictures.  The experiment gives clear evidence that such fetishes are conditioned.  In all probability most fetishes are developed in this way, except under more casual and acci​dental contingencies of stimulus pairing. 

A variety of more favorable responses can be conditioned as well.  The functions of symbols and insignia to inspire patriotism, and music and art to set the occasion for worship are likewise learned.  A salesman buys his customer a lunch before presenting his sales pitch, or the lover sends his sweetheart candy and flowers to dispose her emotions toward him.
Counterconditioning is sometimes applied to get rid of certain un​desirable responses, previously acquired.  The procedure involves the conditioning of incompatible reactions so that one set of responses is replaced by another.  A child who fears the doctor or dentist is given a lollipop before the "shot," or comic books to read in the dentist's office.

One of the "cures" for drinking involves this process.  A person has previously acquired the drinking habit.  He is then presented with his beloved beverage (CS) along with some substance called an emetic (US) which has the properties of causing nausea.  The vomiting response (UR) is unlearned and is naturally called out by the noxious substance.  Through pairing of the nauseating substance with the liquor, eventually the liquor takes on the function of eliciting nausea (CR).  Here an avoidance response can be acquired in place of the approach response of drinking the alcoholic beverages.

A great deal of research has been done using this method in the treatment of alcoholism as well as a number of other behavior disorders.  It is another form of behavior therapy (see Chapter 18).  It is frequently necessary for the individual to undergo many treatment sessions of this sort.  Furthermore, "follow-up" treatments are often necessary, for example, six months later.  The method is not always successful, as the rates of relapse vary.  

Quarti and Renaud5 report a technique for treating constipation by respondent conditioning.  The apparatus they used generates a mild electric current that is reported as "almost pleasurable."  The subject is stimulated by two electrodes applied to each side of the lumbar spine and secured to the abdomen by a strap.  This constitutes the CS.  The subject is instructed to take his usual laxative so as to produce one bowel movement a day.  Prior to the time of elimination the subject puts on the apparatus and begins the stimulation.  He stops the stimulation as soon as evacuation is complete.  Gradually the subject can reduce the quantity of laxative.  Once conditioning has occurred (usually after 20 to 30 trials) the electrical stimulus alone can produce defecation.  The second step involves what is called higher order conditioning.  In this situation another stimulus is presented as the CS, in which the subject goes to the toilet at the same time each day, preferably after breakfast in order to benefit from the morning gastrocolic response.  The chosen hour now becomes the CS so that eventually the person can abandon the apparatus (electrical stimulation) entirely.  

The responses, both unconditioned and conditioned, which we have discussed so far fall into a class of behavior called respondent.  They differ both in their nature and acquisition from a larger class of be​havior, called operant, which we shall study in the next section.  At this point all that one needs to remember is that the unlearned as well as the conditioned responses (acquired through the process similar to that experimentally demonstrated by Pavlov) constitute a distinct class of responses.  These are represented by the term respondent.  
EXTINCTION OF RESPONDENT BEHAVIOR

Pavlov also demonstrated a process opposite to that of conditioning, called extinction.  Once a conditioned respondent has been formed, it is possible to eliminate the response by presenting the conditioned stimulus without the reinforcing unconditioned stimulus.  In this way the response becomes weakened and eventually dies out.  It should be realized, how​ever, that the conditioned or learned response is the one that becomes extinguished and not the unconditioned one.  How soon the extinction will occur depends generally on the degree of the previous conditioning.  A response conditioned by many pairings of the two stimuli will take many more responses to extinguish than one developed only through a few successive trials.  After the response appears to be extinguished when tested a few days later, it will usually reappear, a condition called spontaneous recovery.  What really happens is that the response in question simply was not completely extinguished during the first session of the experiment.  

Extinction, too, has its practical application.  If a conditioned fear has been established, the procedure is to present the feared object without the unconditioned stimulus.  Jones, using a child named Peter as subject,6 introduced the feared animal, a rabbit (the fear having previously been acquired), into a room while the child was eating.  At first it was presented at a considerable distance from the child.  Each day the animal was moved a little closer to the point where the child would tolerate its presence.  In one instance the experimental procedure was delayed when the child was accidentally scratched by the animal, thus reinforcing the fear that the experimenters were attempting to extinguish.  By repeated contacts with the rabbit in the absence of any fear reinforcer, the response was eventually eliminated.  Of course the process of extinction in this instance was not solely responsible for the elimination of the fear.  The activity of eating, as well as the presence of a reassuring adult, contributed to the counterconditioning of the responses which were in opposition to the fear.  

She also found that the extinction process had its effect on other fears that Peter had toward a variety of furry animals.  They were like​wise eliminated.  

Because the conditioned respondents do not disappear through "disuse" or the mere passage of time, but only through extinction or counterconditioning, people are encouraged to extinguish a fear imme​diately after it has been acquired, if at all possible.  This is why a person who has been involved in an automobile accident is encouraged to resume driving as soon as he is able.  Likewise, an aviator is made to fly again immediately after a minor crash.  We hear frequently that the man thrown from a horse should immediately resume his mount if he is capable.  In all these instances the fear may have been aroused through one-trial conditioning, and thus by resuming the activity, the fear can be quickly extinguished.  

A major step in the treatment of behavior disorders involves the extinction process.  Take stuttering, for example, where anxiety and embarrassment have been generated by persons who have laughed at or been impatient with the speaker.  Frequently the stuttering is merely a by-product of the anxiety, and once the anxiety is extinguished, the stuttering will also die out.  Even a nonstutterer may find himself speechless or gasping for words in an intensely emotional situation.  People have been known to stammer only when asked their names or addresses following an accident.  [image: image4.jpg]Figure 3-4. Typical cumulative response curves obtained from
rats on the first day of conditioning to the bar press under a
schedule of regular or continuous reinforcement (crf). Each
response was reinforced with a pellet of food. Note the regularity
of the response rates. Once the bar has been pressed and the
response reinforced, conditioning is usually “instantaneous.”
(From B. F. Skinner, The Behavior of Organisms, p. 68.
Copyright 1938, D. Appleton-Century Co., Inc. Reproduced by
permission of Appleton-Century-Crofts, Inc.)





The Freudian technique of the abreaction involved this process.7  A person suffering from some phobia (intense fear) was encouraged to recall, either through free association or hypnosis, the events that precipitated the fear.  Frequently this was difficult to do because the patient was aware of his fear but could not recall the events which led to its acquisition.  However, through continued therapy as the facts came to light, the patient was able to "relive" the event which he supposedly had forgotten.  As he recalled the event, trembling and other emotional behavior involved the physiological reactions (which fre​quently accompany the fear) were exhibited.  In continuing to relive this incident, the fear became extinguished by exhibiting the conditioned response in the absence of the conditioning situation.  More recently, various drugs, often called truth serums, are administered, enabling a person to recall events that have operated in the acquisition of his earlier fears.  

Operant Behavior

Thus far we have dealt with respondent behavior, although operant behavior was also involved in our discussion of some emotional reac​tions.  Reflexes and conditioned reflexes fall in the class of respondent behavior and are certainly important to the psychologist.  Of greater concern is that class of behavior called operant.  This includes the largest proportion of our response equipment.  Since it involves so much of our behavior, a study of it is not new to the psychologist.  In the earlier days it was called voluntary or "willed" behavior in contrast to the involun​tary or unwilled behavior we have discussed in the preceding section.  The term operant has been substituted first of all because the organism, in his responding; operates on the environment or does something to it.  I pick up a book, speak to a friend, or turn off the light.  We avoid the use of the terms voluntary or willed because, in actuality, that is not the case.  All our responses are under some form of stimulus control.  The problem is to discover what the stimuli are and under what conditions the response develops, rather than to assume that the willed behavior is spontaneous or capable of unpredictable assertion.  

The experimental technique used in the early study of operant be​havior is credited with having its origin in the animal experiments of Edward Thorndike.5  Thorndike used a variety of species in his experi​ments, but one illustration will suffice.  (See Figure 3-2.)  A cat, deprived of food, was placed in a problem box and left there until he accidentally released a mechanism, such as pressing a pedal.  This opened the door of the chamber, allowing the cat to escape and eat a bit of food available outside.  He was then put back in the box by the experimenter and the door again locked.  The procedure was then repeated until the animal had learned the task by easily opening the door.  Thorndike noted the reduction in time taken per trial for the animal to escape from the box.  He also observed that despite the general decrease in overall time taken, there was considerable irregularity between trials.  Eventually, when the method of escape was swift and regular, the problem was determined as solved.  Thorndike designated this process of solution as "trial and error" learning; that is, through repeated trials and accidental successes, the task was eventually acquired.  

[image: image5.jpg]Figure 3-5. Self-stimulating circuit; when the rat presses
the treadle, it triggers an electric stimulus to its brain and

imul ly records the resp . (From J. Olds,
Pleasure centers in the brain, Scientific American, 195
[1956], 108-113, p. 114. Copyright © 1956 by Scientific
American, Inc. All rights reserved.)





THE LAW OF EFFECT
Thorndike explained the trial-and-error process by considering that an association was built up between some aspect of the stimulus situation and the specific movement that led to the opening of the door.  Further​more, the pleasurable consequences of getting out and receiving food served to "stamp in" the connection between the stimulus and response.  

Of several responses made to the same situation, those which are accom​panied or closely followed by satisfaction to the animal will, other things being equal, be more firmly connected with the situation.9
Here then was a basic principle to account for the formation of associations.  

Thorndike was not the first to speak of associations in learning or the pleasurable or satisfying consequences of an act as an explanation for its acquisition.  Aristotle had written about the laws of association and had accounted for them by means of similarity, contrast, and contiguity.  Association had been the principal concern of the British philosophers Hobbes, Locke, Berkeley, Hume, and the Mills in formulating their theories of how ideas stick together.  Later, Wundt thought of association as the glue that made the elements of consciousness attract each other and thus form compounds.  [image: image6.jpg]l:igure 3-6. Apparatus used for the reinforcement of
cooperation between children. (From N. H. Azrin and

O. R. Lindzey, The reinforcement of cooperation between
children, Journal of Abnormal and Social Psychology, 52
[1956], 100~102, p. 101.)





Nor was the idea of pleasure or satisfaction as a governing principle a new innovation by Thorndike.  The search for pleasure was mentioned by Plato as an important motive.  The first of the British empiricists, Thomas Hobbes, mentioned in his Leviathan the importance of seeking pleasure and avoiding pain as the governing principle of social conduct.  We are already familiar with Freud's pleasure principle as the aim of the life instincts.  

What Thorndike did was to subject the association and pleasure hypothesis to experimental test.  His experiments, extending over a half-century, obtained an empirical verification of the laws of learning.  Besides the law of effect, he also formulated the law of exercise.10  (The law of exercise makes learning a function of the number of repetitions of the stimulus-response connection.)  Thorndike later abandoned the law of exercise and made his law of effect the central principle in the learning process.  

What constitutes a satisfying state?  For Thorndike it meant that which the animal did nothing to avoid but something which it did to attain and preserve.  In the light of modern behavioristic psychology, Thorndike's principle offers certain difficulties.  How do you know the animal is really satisfied?  How can such mental states influence the physical response?  Here again the old mind-body problem comes into the picture.  If one is to allow the law of effect, a more operational inter​pretation is necessary.  

OPERANT CONDITIONING
In the early 1930s, B. F. Skinner11 described a technique which has become the prototype today for the experimental analysis of behavior.  He used an apparatus which consisted of an experimental chamber (often referred to as a Skinner box).  At one end was a lever or bar which could be pressed down with a certain force by the animal.  Below the lever was a food tray into which a pellet of food could be presented to a hungry animal whenever it made the response of pressing the lever downward.  Every time the lever was pressed, a food magazine was activated, and the pellet was dropped.  At the same time, a record was made on a rotat​ing kymograph drum.  The record was cumulative in the sense that each time a response was made, the needle of the cumulative recorder made a step upward, never downward (see Figure 3-4).  This is known as a cumulative response curve to which each response is added to the next while the kymograph drum moves slowly forward to indicate the passage of time.  If no response is made, the pen merely moves in a straight line across the paper.  Skinner's early experiment involved (1) a period of adjustment in which the animal was placed in the experimental chamber 2 hours a day for two weeks; (2) a tray-approach training in which the click of the magazine which delivered the food served as a stimulus for the response and movement toward the tray; and (3) the actual training in bar pressing.  

After the animal was placed in the cage in step 3, sooner or later he pressed the bar in the process of his activity around the chamber, and the food pellet was dropped in the cup below.  At the same time the response was recorded.  A second response soon followed, and before long the animal was responding at a maximal rate of pressing and eating.  Skinner observed that his conditioning was different from that used by Pavlov, both in the kind of behavior conditioned and the experimental procedure used.  He proposed a distinction between the two types of conditioning, which he called Type S and Type R.  Type S referred to the original Pavlovian procedure (also called classical conditioning) in which a neutral stimulus serves to elicit some reflexive act after a series of pair​ings.  The reinforcement in Pavlov's experiment was always related to the neutral stimulus.  Type R was designated as operant conditioning because the organism did something to secure his reinforcement; in this case, pressing a bar to get food.  

Such a sequence can be designated by the paradigm.12
(s) → R (bar pressing) → S (food) → R (eating)

Respondent conditioning involves a response elicited by a given stimulus.  In this sense, it is "pulled out."  In operant conditioning, we do not know the original stimulus that causes the response.  Once it occurs, however, we are in a position to bring the response under control.  We "set the occasion" for the response.  In operant conditioning a response already present is strengthened.  We shall see later how, through a series of carefully differentiated steps, it is possible to shape or bring into existence a response which has not previously been part of the organism's repertoire.  

In both respondent and operant behavior we are interested in strengthening a response.  In respondent, the response is strengthened by pairing the reinforcer with a given neutral stimulus.  In operant con​ditioning, the reinforcement is contingent on the response (no bar press, no food).  Thus, one way of distinguishing between operant and respon​dent behavior is on the basis of the controlling stimuli which strengthen the response.  In respondent behavior the stimulus comes before the response (food before salivation), whereas in operant behavior it follows the response increasing the probability that the response will occur again.  In setting up such a contingency, a response followed by reinforcement is strengthened; that is, the probability of future occurrence is increased.  Therefore rate of response, the number of responses emitted in a given unit of time, is the most common measure used.  

Operant Level.  Many experimental procedures involving operant con​ditioning make use of what is called the determination of the operant level.  This means the rate of responding, such as bar pressing, prior to any training where the food is located or the introduction of reinforce​ment.  For example, if a "naive" rat is placed in the operant conditioning chamber for an hour, the chances are that he may press the bar quite “by accident” several times.  However, when the reinforcement of food is introduced, the rate will markedly increase indicating that the food is functioning as a reinforcer to strengthen the behavior.

Many of our responses, of course, have an operant level of zero.  They have to be trained or shaped out by a method of successive approxi​mations to the final desired response.  (See Chapter 5.)  In animal ex​perimentation using operant conditioning techniques during the past twenty years, pigeons have been a popular organism to use.  In this case the response to be conditioned is usually pecking a key or disc placed on one side of the cage.  The point here is that such a response has an operant level of zero.  That is, we might have to wait a lifetime before the bird emitted that response.  Therefore, successive approximations to the final desired response have to be shaped out.  This will be made clear in Chapter 5.  

The selection of the response to be studied is somewhat arbitrary.13  The basic point under consideration is that through using some simple response under controlled conditions, the basic principles of behavior can be experimentally studied.  In Skinner's initial experiments the control of the response was gained by manipulating the food reinforcement when the response was made.  At this point we see in Figure 3-4 how the rate of bar pressing can be drastically increased by the simple presentation of a food pellet to a deprived animal, once the response has been made.  Later we shall see how the response can be controlled by a variety of other stimuli and experimental conditions.  

THE PRINCIPLE OF REINFORCEMENT

Up to this point we have used the term reinforcement without bothering to explain it.  We observed earlier that Thorndike spoke of the "satisfying consequences" of an act.  In order to avoid the mentalistic involvements in the terms satisfaction or pleasurable, we define a rein​forcer in operational terms.  

Positive reinforcer refers to those stimuli which strengthen responses when presented (e.g., food strengthens bar-pressing behavior).14
Here reinforcement merely consists in presenting some stimulus when a response is made.  If, as the result of this operation, we observe that the rate increases, we designate that stimulus as a positive reinforcer.

In Chapter 9 we shall deal in detail with the problem of negative reinforcement and the escape response.  It may be well for purposes of comparison, however, to consider what this term means.  Negative rein​forcers are designated as those stimuli "which strengthen (behavior) when they are removed."15  In this instance a response is strengthened by the removal of some aversive stimulus such as a bright light or an electric shock.  The process can be quite simply demonstrated experi​mentally by presenting an electric shock to the floor of the animal's cage.  When a prescribed response is made that indicates a need for strengthening, turn off the shock immediately.  If this procedure is continued, eventually the response will be made immediately following the presentation of the aversive stimulus.  In negative reinforcement something is taken away; a stimulus is removed and by its removal the response is strengthened.  Contrariwise, in positive reinforcement some​thing is added, and by its addition the response is likewise strengthened.  What constitutes a reinforcer can be discovered only by subjecting it to an experimental test.  Observe the frequency of a response and present the reinforcer.  If there is an increase we may consider the stimulus as having a reinforcing function. 

Of course, for practical purposes, a survey of those events which may be reinforcing is helpful.  In experiments with animals, food or some form of liquid has been most frequently used as positive reinforcers, and shock, bright light, or loud noise as negative reinforcers.  However, an experiment by Olds and Milner illustrates an ingenious technique where​by shock to the brain of the animal can operate as a positive reinforcer.

The reinforcement was presented by applying an electrical stimula​tion to various areas of a rat's brain.  Electrodes were permanently im​planted in various areas and the tests begun.  In their initial experiment,16  Olds and Milner left a rat alone, and once the bar press occurred, a shock was given for about 1 second.  Depending on the area of the brain involved, the response rate varied from 200 to 5,000 bar presses per hour.  They found the best results occurred when the electrodes were placed in areas of the hypothalamus and certain midbrain nuclei.  Some rats stimulated their brains more than 2,000 times per hour over a period of 24 hours.  In some of the lower parts of the midline system, the opposite effect occurred.  The animal pressed the bar and never went back again.  This had a punishing effect.  They also found so-called neutral areas in which the animal did nothing to obtain or avoid the stimulation.  

Furthermore the reinforcing effects of the shock appeared to be far more rewarding than food.  They found that food-deprived rats ran faster to reach an electric stimulator than they did to reach food.  In fact the deprived rats often ignored available food in favor of the "self-stimulator."17  The interpretation of these findings, according to the authors, is that there are certain positive and negative reinforcing areas in the brain, the so-called pleasure or pain centers.

A more recent investigation by Olds18 showed that the rats do not become satiated with "self-stimulation," as is ordinarily the case with most primary positive reinforcers like food or water.  In these latter cases, after an organism has "had his fill" (see Chapter 7), his response rate drops off, and the stimulus of water or food ceases to maintain its rein​forcing function.  However, Olds found that his rats would continue to stimulate themselves to the point of exhaustion, showing no satiation effects.  The animals were observed to respond continuously for 48 hours without any reduction in rate.

A few differences between the behavior of animals under the inter-cranial self stimulation (ICS) technique and other forms of reinforcement are noted.  First, the animals do not seem to satiate.  As indicated above, they do not get "filled up," so to speak, as an organism would if con​tinued long enough on such reinforcements as food or water.  Further​more, they seem to extinguish very quickly if the self-stimulation is stopped.  Ordinarily, animals and humans alike will continue to respond (sometimes for long periods of time) when the reinforcement is with​drawn (see next section).[image: image7.jpg]Figure 3-7. Cumulative response curves of extinction
following regular or continuous reinforcement. Typical
response curves for four different rats, followin;
conditioning with regular reinforcement. Each animal had
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The technique has been tried on many species including humans.  In this instance society does not ordinarily allow us to drill a hole in a man's head and insert electrodes permanently in his brain.  However, in the case of people who are hopelessly psychotic, the technique is sometimes per​mitted.  The patients can go around stimulating themselves and report that it is an excellent antidote for depression.  It has been suggested, in all seriousness, that perhaps the time will come when we will all go about with self-stimulating devices attached to our brains to cheer ourselves up when we feel discouraged.  

In human affairs, positive and negative reinforcers are equally im​portant in the control of behavior.  We work for food, and drink or stay out of the hot sun, and close the door when the noise outside becomes too intense.  The number of reinforcers available to human individuals is in all probability far greater than in animals.  When we consider the various fields of human endeavor– art, music, literature, sports, religion, busi​ness, industry, education, entertainment, government, and the like– we become aware of the vast variety available.  We work for money, study for diplomas, worship for salvation, or perform for the approval we get from others.  When we speak of an "interest" in a job or hobby, we mean that engaging in this behavior "pays off"; it is reinforcing.  There are consequences in the act which are positive.  Skinner interprets the strength of a reinforcer as being related to what "one gets out of life."19 The person who attends the movies frequently, is a baseball fan, or an addict of jazz can be observed to find something reinforcing in these activities.  Some measurement of the reinforcing function of a performer to an audience can be made in the number of tickets sold to see him, or the number of people who turn on their TV sets to watch his show.  

Individuals differ as to what events reinforce them.  Each of us has a unique set of interests or events which prove to be reinforcing to him.  Some love music, others sports, and still others just prefer to watch TV for hours on end.  The man who enjoys his job is finding more reinforce​ment in its activity than the man who simply "punches the clock."  Of course even the clock puncher is getting a positive reinforcement when he receives his weekly pay check.  Those special events that for each of us operate as reinforcers constitute part of our unique personality equipment.  

PRIMARY AND SECONDARY REINFORCERS

Some of the reinforcers that we have discussed so far are primary; others are designated as conditioned or secondary (see Chapter 6).  The property to reinforce of the latter group has been acquired in the life history of one's development.  We share them in common to the degree that we have shared similar conditions of training and experience.  The functions of conditioned reinforcers have developed through association with the reinforcer, which we refer to as primary.  Reinforcers such as food, water, or sexual contact are designated as primary because they have biological importance.  
The relationship between the conditioned and primary reinforcers can be clearly understood if we take the example of money (conditioned reinforcer) and food (primary reinforcer).  Food has obvious biological importance to the man deprived of it.  In our society we exchange money for food.  Once this association is established, money takes on a reinforc​ing function all its own.  Money is a very important secondary reinforcer because of the tremendous variety of responses it reinforces.  It is also intimately related to a variety of primary reinforcers.  It buys our food, pays our water bills, enables us to keep clothes on our body, pays the rent so that we may have shelter from the noxious elements.  

Why is a reinforcer reinforcing?  A deprived rat will press a bar to receive food or water or even a member of the opposite sex.  He will avoid shock, bright light, or loud noise if possible.  The reinforcing value of these events has been experimentally demonstrated.  At the human level, if we do not eat or drink or avoid extremes of heat or cold, we eventually expire.  

Freud suggested the achievement of the "pleasure principle" as the primary goal of the id, the life instincts operated for the preservation of man.  Of special importance was the sex instinct, and when various zones of the body (called erogenous) were stimulated (mouth, breasts, geni​talia), sexual excitement was aroused.  There was a time in the history of man when sexual behavior was even more important for the survival of the species than it is today.  Death rates were extremely high because of famine, pestilence, and disease.  

Stimuli associated with the primary reinforcers also take on reinforc​ing functions.  Those associated with the sexual zones can take on the function of sexual arousal in their own right.  Pornographic pictures or even legitimate art objects operate here.  Furthermore, other tactual stimuli may generate reinforcement even though they may not be primarily associated with the sexual area.  Other forms of sensory stimulation can be reinforcing:  hearing, smelling, and tasting.  The apparent importance of these forms of reinforcement can be experi​mentally demonstrated when humans are deprived of them (see Chapter 7).  

The point we are making should be clear by now; a biological ex​planation is about as far as we can go in our final analysis of finding out why a reinforcer is reinforcing.  Even so, this explanation may be of little help.  It need not inhibit our analysis of behavior, however.  The fact is that once a reinforcing function is demonstrated, these stimuli can then be used to reinforce an individual.  This is sufficient information to put us in a position when the prediction and control of his acts are possible.  One of the first problems of control is to find out precisely what events are reinforcing to a person and then to present them or without them, as we desire, in order to manipulate that person's behavior.  We have the added advantage of knowing that many people share the same rein​forcers, primary and secondary.  Most of us respond favorably to atten​tion, approval, and affection.  The expression money talks is more true than many of us would like to believe.  Few people, other things being equal, will turn down a job that pays more or will refuse an increase in salary when it is offered.  

SOME APPLICATIONS OF OPERANT CONDITIONING TO HUMANS

Throughout this book you will read of many experimental examples of the application of operant conditioning.  Often they are applied to training or "shaping" new behaviors (Chapter 5).  Likewise, these tech​niques are receiving widespread uses in psychotherapy in a particular form called behavior therapy (Chapter 18).  In this instance reinforce​ment principles are applied to correct or modify undesirable behavior.  At this point, we would like to introduce a few examples from various areas of psychology where conditioning with positive reinforcement has been applied to demonstrate its usefulness.  

A significant study reported by Fuller20 illustrates what can be done in order to achieve learning even when the subject is a vegetative idiot.  The subject in his experiment was eighteen years old.  Prior to condition​ing, his behavior had been described as follows:  

He lay on his back and could not roll over; he could, however, open his mouth, blink, and move his arms, head, and shoulders to a slight extent.  He never moved his trunk or legs.  The attendant reported he never made any sounds; but in the course of the experiment vocalizations were heard.  He had some teeth but did not chew.  He had to be fed liquids and semi-solids all his life.  While being fed, he sometimes choked and coughed vigor​ously.21
The response selected to condition was the movement of the right arm to a vertical or nearly vertical position.  The right arm was selected because it had been observed that, prior to experimentation, he moved it about a third more frequently than the left.  Warm milk solution served as the reinforcement, administered by mouth through a syringe.  

Before the experiment began, the subject was deprived of food for 15 hours.  When he made even the slightest movement of his arm, a small amount of the solution was injected into his mouth.  This process was continued until he lifted his arm higher toward the vertical level desired.  By the end of the fourth experimental session, the subject was making definite and discrete movements at the rate of three per minute.  The rate at the end of the conditioning sessions was three times greater than that during the first session.  The response was well differentiated.  A period of extinction followed, during which the response rate was re​duced to zero after 70 minutes.  

The subject's physicians had not thought it possible for him to learn anything; for according to them, he had not done so for the first eighteen years of his life.  The experimenter was of the opinion that, if time had been permitted, other responses could have been conditioned and dis​criminations learned.  

Here we observe in a human, whose personality is as close to zero as one will find, the process of learning taking place through the proper manipulation of reinforcement.  When the right conditions are present, behavior can be learned that was not thought possible.  On the basis of this kind of evidence, one should be convinced that much can be done with what have been referred to as hopeless mental defects.  Even though we do not imply that they can be normal, it would seem that through proper training and use of these techniques, that many persons pre​viously thought helpless could be trained to be useful citizens.  

More recently, Rice and McDaniel22 have shed further light on the problems involved in conditioning vegetative idiots.  They have pointed out the problems in finding an appropriate reinforcer in a conditioning situation such as that described by Fuller.  In one of their patients choco​late ice cream was an effective reinforcer for strengthening the arm-raising response.  On one occasion they ran out of chocolate ice cream and substituted lime sherbet, whereupon the subject vomited it all back.  It turned out that the subject had come down with a virus infection, which they presumed had caused the rejection.  However, upon the patient's recovery, they again tried the sherbet, but the previously stable response rate of 30 responses per 45 minutes fell to 3.  Chocolate ice cream was again reintroduced at the next session, and soon the rate returned to the pre-sherbet level.  Another subject responded well to a recorded piece of music, a particular Tommy Dorsey record.  When other records were substituted they failed to act as reinforcers.  Precisely why certain reinforcers operate as they do and others fail with these severely retarded mental defects remains to be seen.  

Azrin and Lindsley23 have applied positive reinforcement to the conditioning of cooperative responses among young children.  Twenty children, ages seven to twelve, were matched into ten teams.  Two children in each team were seated on opposite sides of a table, and each child was presented with three holes and a stylus in front of him (Figure 3-6).  If the children happened to place their styli in holes opposite each other (cooperative response), a red light flashed on, and a single jelly bean was delivered, available to either child.  Other arrangements of the styli (uncooperative responses) yielded no reinforcement.  All teams learned the cooperative response within 10 minutes of experimentation in the absence of specific instructions.  Almost immediately eight teams divided the candy in some manner.  In the other two teams, one child took all the candy as it was delivered until the other child refused to cooperate.  When verbal agreement had been reached, these members also divided the candy.  [image: image8.jpg]Figure 3-8. Length of crying in two extinction series
as a function of successive occasions of being put to
bed. (From C. D. Williams, The elimination of tantrum
behavior by extinction procedures, Journal of Abnormal
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The results of the experiment indicate that cooperative responses can be developed and eliminated, using only a single reinforcement for two people in a manner similar to that for individual conditioning.  The rein​forcing stimulus need not be delivered to each member of the team for the cooperative response to take place.  Rate of cooperation also increased with the frequency of reinforcements and gradually decreased with extinction.  During the reinforcement period the cooperative responses were maintained at a stable rate but occurred in periodic bursts during extinction (similar to that found in the rat when extinction is followed by regular reinforcement).  When conditioning was again attempted after extinction, there was an almost immediate restoration of the previous rate of cooperative responding.  

A final example of conditioning that could be called an example of behavior therapy will complete our illustrations.  Many examples of operant conditioning with human subjects involve a very specific re​sponse, such as a bar press, plunger pull, press of a telegraph key, etc.  This is done intentionally for purposes of proper experimental control and discrete analysis of the response rate.  However, Mertens and Fuller24 have suggested that perhaps a larger sample of behavior might also be conditioned.  In their study they selected the shaving response with an electric shaver, using a very regressed psychotic patient as subject (see Chapter 16, "Psychotic Behavior").  As a criterion for a "good shave" they used a rating scale in which time to shave is considered as well as other characteristics of what might constitute a good clean shave, includ​ing shaving in the right places (for example, not eyebrows).  To ensure proper reinforcement, each subject was presented with a tray of possible stimuli from which to choose (gum, fruit, cigarettes, money, pastry, candy, etc.).  Sometimes it was necessary to shape out the proper responses by reinforcing approximations to correct shaving.  Some sub​jects had to be coaxed and instructed, but none was forced.  Results showed that the technique was generally successful.  Indices of improve​ment included the following factors:  (1) reluctance to come to the shaving room was reduced; (2) in 51 days of training, almost all subjects accepted shaving as part of their general hospital routine; (3) increased shaving skills were evidenced by decreases in bizarre shaving responses such as shaving the head or eyebrows.  The experiment is all the more significant when one considers that these were severely disturbed men who, prior to the experimental procedure, had shown great resistance to shaving.  

The literature on behavior therapy and behavior modification abounds with examples of the use of positive reinforcement (either primary or secondary) to establish more desirable behavior patterns.  Many of these will be cited throughout this book.  
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EXTINCTION OF OPERANT BEHAVIOR

Like respondent behavior, the withholding of the reinforcement has a weakening effect on the response.  After a response is strengthened through successive presentation of the reinforcing stimulus, it may be withheld.  For a while the organism continues to respond, but eventually the rate becomes slower and slower, and the loss of strength is measured by the falling off of the rate.  

If we consider that a line with a slash in it ((((/((() means is not followed by, then the paradigm for extinction would read:  

     R
(((/(((
   SR
(bar press)




(food)

A response (bar press) is made, but it is not followed by the stimulus (food), consequently the process of extinction is taking place.  

Typical extinction curves following conditioning with regular rein​forcement are illustrated by Figure 3-7.  Note that the extinction rate is not regular but is typified by bursts and depressions of responses.  These may be interpreted as emotional in character.  Although the curves repre​sent the extinction of a rat's bar-pressing behavior, it has its human corollary.  When we have been accustomed to receiving regular reinforce​ment for some act and then fail to get it, do we not often respond in an angry or aggressive manner?  We are used to having our telephone calls answered.  When the party on the other end fails to answer, we hang up and try later.  If the call is especially urgent, we may slam down the receiver and utter a variety of verbal exclamations of anger and disgust.  Suppose a drawer, which usually opens, sticks because of damp weather.  We try again and again.  If it still resists, we may kick it or bang it, although these efforts may in no way facilitate the drawer's responding.  Children's behavior also illustrates the character of this kind of extinc​tion.  The child who receives candy regularly asks for it again and again.  When it is withheld or refused after several tries, he may throw a temper tantrum.  

Resistance to extinction has frequently been used as a measure of response strength.  It has been found in animals that, up to a point, a response which has had a longer history of reinforcement shows greater resistance to extinction as measured by the number of responses emitted in the extinction process.25 This is what we easily observe in our everyday affairs as well.  We seek out the people whom we like the best because they reinforce us more often.  The fellow who usually lends us money is the one we ask; even though at some time he begins to refuse, the more we succeed, the more likely we shall continue to try.  

Response strength has also been shown to be positively related to the amount of reinforcement given for each response.  Guttman26 used various amounts of sucrose solution (sweet) in water as the reinforce​ments for bar pressing with rats as subjects.  Four groups were con​ditioned with 4, 8, 16, and 32 per cent sucrose solution.  Each group was observed under conditioning and extinction situations.  The time required to condition rats to execute 300 responses decreased as the concentration increased.  Furthermore, in extinction, he found that the resistance, measured in terms of number of responses in the initial 15 minutes of extinction, increased with the increased degree of concentration used.  

Ordinarily we work better when the pay is good than when it is a mere pittance.  We prefer restaurants which serve man-sized meals rather than little tea-room tidbits.  A cordial "hello" is more reinforcing than a subdued grunt of recognition.  

Extinction in Human Affairs.  Personality development involves the continuous processes of conditioning and extinction.  People whom we have liked in the past at some time may cease to reinforce us (maybe their money goes to their heads) and are sought out less frequently.  Those who are seldom at home are less likely to be called upon.  We are used to receiving a reply when we speak to people.  Those who choose to ignore our salutation are likewise ignored.  You may recall the requests of people for a match, a pencil, or the use of your phone.  Actually the granting of these simple requests is usually reinforced by the words "thank you" or some other act of recognition.  However, you become reluctant to grant these requests to individuals who accept without delivering any reinforcement in return.  When they persist, you eventu​ally may refuse.  They are described as rude or lacking good manners.

Like respondent extinction, operant extinction can also be used to eliminate unfortunate behavior or bad habits if the contingencies can be arranged appropriately.  The complaining housewife can be made to rid herself of her complaints if one can tolerate and ignore them.  By listen​ing or giving in to her tirades, the husband is only reinforcing to greater strength the behavior which he finds annoying.  The spoiled behavior of the indulged child is intensified only when the parents submit to his demands because they prefer "peace at any price."  Cutting sarcasm is reinforced when laughed at.  In order to eliminate or reduce the frequency of these responses, we must discover what the reinforcements are and then withhold them.  Temper tantrums in the child eventually die out if ignored for a long enough time.  Sometimes eliminating an undesirable act may involve the cooperation of a number of individuals who have operated to reinforce it.  The fraternity house "show off" can be extin​guished only by the cooperative attempts of the other members involved.  

The consequences of extinction are well known to the clinical psy​chologist.  The discouraged student is exhibiting behavior which is in the process of being extinguished.  Where studying was earlier reinforced by good grades or perhaps by the material itself, the student now finds his courses, teachers, or textbooks dull.  He finds it increasingly more diffi​cult to remain at his tasks.  Eventually he may quit school or flunk out.  

The fact that a student does well in the courses he "likes" or has an interest in or does poorly in those he "dislikes" is evidence for reinforce​ment or absence of it.  The more games a team loses, the more difficult they may find it to win, for losing a game has no reinforcement value.  To counteract this, we manipulate all kinds of contingencies in order to encourage the play, by presenting pep talks, rallies, or getting a good turnout at the game.  Apathy and disinterest in another's activity are effective means of extinguishing his responses.  

Depression involves weakening of behavior to a degree greater than discouragement.  Depressed people found inside and outside mental hospitals have little behavior being reinforced.  It may be that the depres​sion is partly caused by the loss of a member of his family who in the past had been one of the main furnishers of reinforcement.  The depressed person is in such an advanced stage of extinction that little of his beha​vior is left.  Many of the earlier reinforcing contingencies have been withdrawn.  The depression may be related to the loss of a job which operated earlier as a reinforcer both monetary and otherwise.  This person tries with continued failure to find another job (these attempts and failures constitute the early part of extinction).  Eventually he may enter a severe depression if his failure continues long enough.  

The state of complete extinction is sometimes described as "abulia," or lack of will.  This suggests that all his voluntary behavior is gone.  Of course the problem of "will" or lack of it is not involved in an operational analysis.  What has happened is simply that the vast majority of rein​forcers which operated previously have been withdrawn and all beha​vior has reached a stage of almost absolute extinction, so that little or no operant responses are left.  

The job of the therapist in treating those discouraged and depressed people who have lost all interest in life is to supply some form of rein​forcement to whatever behavior is left in order to get the response rate going again (see Chapter 17).  

Sometimes this can be done through some form of verbal therapy whereby the person's verbal utterances are strongly rewarded (encour​aged) by the therapist.  In the beginning, the therapist, may reinforce anything he says.  Therapy may involve the change in living conditions, presenting events which operate to reinforce in favor of those which have lost any reinforcing function.  By "encouragement" we mean just that.  Encouragement refers to the application of reinforcement, under conditions where a person is in a state of extinction, so that the weakened behavior can be returned to a level where it can be maintained.  Occupa​tional therapy, likewise, allows the person to engage in relatively simple tasks which have a reinforcing function in their accomplishment.


The Use of Extinction Procedures in Behavior Therapy.  Williams27 reports the case of a 21-month-old boy who had been seriously ill during the first 18 months of his life, resulting in a physical weakness that necessitated a great deal of special care.  At the time the experiment began his health was much improved, but he was still demanding exces​sive attention and care and enforced his wishes by tyrantlike tantrum behavior, especially at night.  Ordinarily, when his parents put him to bed he would throw tantrums if they left the room before he was asleep.  His parents felt that he enjoyed his control over them and would put off going to sleep as long as he could.  Following medical reassurances that his health was good, it was decided to eliminate the tantrum behavior by withholding their reinforcement of attention and remaining with him.  The child was put to bed in a leisurely and relaxed fashion.  The parent left the room and closed the door, whereupon the child would begin to scream and rage.  The first night this behavior lasted 45 minutes (see Figure 3-8).  On the second night he did not cry at all.  This was attributed to his extreme fatigue following the first occasion.  By the tenth occasion (afternoon naps were also included) the tantrums were eliminated, and the child smiled when the parents left the room.  

About a week later the child again exhibited the tantrum behavior when put to bed by his aunt in his parents' absence (possible sponta​neous recovery).  She reinforced the tantrum behavior by remaining in the room until he was asleep.  It then became necessary to extinguish the behavior all over again.  The results of the second period of extinction are shown in Figure 3-8.  The second extinction period reached zero (tantrums) by the ninth session.  According to the author, no further tantrum behavior has been reported in the succeeding two years.  

Extinction Procedures in a Psychiatric Hospital.  Ayllon and Michael28 report the case of Lucile whose frequent visits to the nurses' office inter​rupted and interfered with their work.  Although she had been told to stop, this annoying behavior went on for two years.  Sometimes she was led by the hand out of the office.  At other times she was pushed bodily back into the psychiatric ward.  These procedures had had no effect in reducing the undesirable behavior.  Since she had been considered mentally deficient, the nurses had resigned themselves to her behavior because she was considered "too dumb" to understand that she was not welcome.  Consequently, the nurse in charge was instructed not to give Lucile any kind of reinforcement for entering the offices.  Each response was recorded.  Prior to the study, the pretreatment rate of entering had been on the average of 16 times a day.  But the end of the seventh week of extinction, the average rate had been reduced to two (see Figure 39).  
A second case reported by Ayllon and Michael29 concerned Helen, whose delusional talk had become so annoying that the other patients had resorted to beating her in an effort to keep her quiet.  Her delusional conversations centered around her false belief that she had an illegiti​mate child and the man she claimed was responsible was pursuing her.  It was the nurses' impression that 'she had "nothing else to talk about."  Prior to the application of extinction, 3-minute intervals were observed to determine the relative frequencies of the delusional and rational (sen​sible) content of her conversations.  It was felt that the nurses' attention to her had been maintaining this psychotic kind of speech.  The nurses were instructed not to pay any attention to her psychotic talk but to rein​force sensible conversation.  If another patient started to fight with the patient, the nurses were instructed to stop the fight but not to make an issue of it.  By the ninth week the frequency of Helen's delusional talk was drastically reduced.  Then, the rate drastically increased because, it is supposed, a social worker entered the situation.  The patient later told the nurses, "Well, you're not listening to me.  I'll have to go and see Miss [the social worker] again, 'cause she told me that if she could listen to my past she could help me."30
Extinction of "Soiling."  Conger31 used simple extinction techniques to eliminate encopresis ("soiling") in a nine-year-old boy, a problem which had been of four years' duration and had not responded to medical treatment.  The technique involved a rearrangement of the social con​sequences when the boy soiled.  Extinction consisted of the withdrawal, of attention via verbal behavior and physical contact.  After twelve weeks not a single case of soiling occurred.  

Use of Extinction to Eliminate a Skin Rash.  A final example will complete our discussion of the use of extinction in behavior therapy.  Walton32 describes the case of a woman who had developed a serious skin condition because of compulsive scratching.  The subject had apparently received a good bit of positive reinforcement in the form of attention from her parents and fiancé.  In order to accomplish extinction the family was instructed never to discuss her skin condition, and her fiancé was instructed to stop rubbing ointment on the afflicted area (the back of her neck).  Following these conditions the scratching stopped within two months, and the rash completely disappeared a month later.  


EXTINCTION AND FORGETTING

The processes of extinction and forgetting must be clearly distin​guished.  Often they appear to be the same if one observes only the results and not the antecedent conditions.  Extinction refers to the weakening of behavior through withholding the reinforcement.  For​getting appears to be the weakening of a response which results from the lapse of time between the learning and some later test of it.  It should be realized that in both extinction and forgetting, behavior does not simply die out because of disuse.  The idea that forgetting is merely a passive decay of what has previously been learned is quite incorrect, as we shall see.  Actually, the processes operating in forgetting are similar to those mentioned earlier in our reference to counterconditioning, in which the new response conditioned is incompatible with one already existing in the behavioral repertoire of the individual.  

Evidence available supports the notion that forgetting is due to activities which intervene between the conditioning of some response and a later test of it.  The important fact in what appears to be forgetting is that a new response interferes with the emission of one learned earlier.  The new conditioning reacts on the earlier conditioning.  This interference is called retroactive inhibition.  An earlier experiment performed by Jenkins and Dallenbach38 illustrates the point fairly well.  Their subjects were two college students who served over a period of two months in order to provide the necessary data.  The materials they were asked to learn were lists of nonsense syllables.  The syllables were presented one at a time for a brief period, and each subject spoke the syllables as he saw it.  The lists were considered to have been learned when the subject could reproduce them in the correct order.  Some of the lists were learned in the morning; other lists in the evening, just before retiring.  Tests for recall were made 1, 2, 4, and 8 hours after learning.  In some cases the test was made at the period of "forgetting" that was filled with sleep.  In others it came when the subjects were occupied with everyday activities.  The results appear in Figure 3-10.  It is quite clear that the recall during sleep was far superior to that after a comparable period of waking activity.  The experiment illustrates that the intervening activity had a lot to do with how much the person was able to remember.  

We have said earlier that forgetting does not occur through disuse.  One may ask:  "But some forgetting did occur during sleep, although much less than during waking."  The answer in all probability is that even during sleep we do not go into a psychological vacuum.  Interfering activity is still going on in the form of dreaming and movements.  Further​more the students were awakened in order to test recall.  Here, more activity interferes.  It would be difficult to contrive a situation where some kind of active behavior would not interfere with one's remember​ing.  

If we define "forgetting" simply as the disappearance of an act through disuse, in all probability no such thing occurs.  If in the interval of time, other things are learned and maintained which conflict with a test of the original response, a process of what we commonly refer to as "forgetting" is the result.  

All the studies illustrate the lawfulness of the learning process.  Whether one is using rats, pigeons, children, or mature adults, many characteristics of the behavior are the same.  Our discussion has empha​sized the importance of reinforcement in developing and maintaining behavior, as well as the opposite principle of withholding the reinforce​ment in the process of extinction.  In this latter way behavior can be weakened or eliminated.  These two principles are perhaps the most basic to our understanding of how personality is acquired and changed.  We have seen how, through the manipulation of reinforcement by present​ing or withholding it, a great degree of control can be exercised over behavior. 
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