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Ch. 5

Discrimination and Differentiation

THIS CHAPTER IS CONCERNED WITH TWO related principles of behavior which play a very important part in the development of our per​sonalities:  discrimination and differentiation.  From the very beginning, the infant acquires simple dis​criminations; he learns to tell the difference be​tween a bottle that has milk in it and one that does not.  In learning to walk and talk, he differentiates more and more specific movements out of a mass of random activity.  Discrimination is intimately involved in the so-called higher mental processes; it is the basis upon which we learn to think and solve problems.  As our movements become more specialized and appropriate to specific situations, we learn highly differentiated skills and abilities.  We shall discuss each process separately and then see how both operate together in the development of unique and organized personalities.

Generalization

You will recall, in our earlier discussion in Chapter 3, Watson and Raynor's study of con​ditioned fear in Albert.1  After Albert had been conditioned to elicit a fear response in the presence of the rat, without fur​ther training there was a spread of effect to other similar stimuli.  Albert exhibited fear of rabbits, fur pieces, and a Santa Claus mask.  This spread we call generalization of the stimulus.  After initial conditioning to some stimulus, other stimuli can operate in calling out the response.  Pavlov's early work in respondent behav​ior.  If a dog is conditioned to salivate at the sound of a tone of a given frequency and intensity, other tones and sound stimuli also will bring out the salivary response.  Stimuli can vary in frequency and even quality.  If an organism is conditioned to respond to one stimulus, it also responds to a variety of other stimuli which bear some relationship to the initial conditioning stimulus.

Generalization is also characteristic of operant conditioning.  Suppose a rat is conditioned to press the bar when a light of a certain intensity is presented prior to the response.  An experiment of Frick2 demonstrated this fact.  When light of different degrees of intensity is presented1 following the initial conditioning, a generalization curve or gradient appears.  The closer the intensities are to the original one, the stronger the response is, measured in rate; the farther away in stimulus mag​nitude, the slower the rate.

Another example of generalization in the experimental laboratory is demonstrated by Gutman and Kalish.3  They conditioned pigeons to peck at a lighted disc whose color was a yellow-green of a wavelength of 550 mμ  (millimicrons).  They used a VI schedule of partial reinforce​ment, which we have already learned yields a high resistance to extinc​tion.  It should also be pointed out that prior to the experiment the pigeons had not had any experience with other colors.  Furthermore, it has already been demonstrated that birds in general have excellent color vision.  After the pecking response to the yellow-green disc was stabi​lized, the effects of other colors were tested; sometimes the test light was yellow, other times blue, etc.  The different colors were presented in random order.  The number of responses made to other wavelengths (colors) are plotted in Figure 5-1.  As can be seen, the closer the wave​length was to the original conditioning color, the greater was the response rate.

In a simple human situation we observe generalization in the process of a child learning to talk.  Suppose a child learns the word "daddy" in the presence of a given stimulus, his father.  Sometimes to the embarrass​ment of his parents he will also emit the same word to a variety of other stimuli, other men, old and young, tall and short, thin and fat.  It takes further conditioning to narrow down the response of "daddy" to one specific stimulus.  Were it not for discrimination, the opposite process to generalization, life would be in a horrible chaos.  We would constantly be calling people by the wrong names, eating improper kinds of food, and generally making a variety of inappropriate responses.  In the process of our developmental history and out of responses to generalized stimuli, fine discriminations take place.  In the development of a discrimination we take one aspect of the environment and reinforce selectively some response to it.  When the behavior shows a specificity of response to one given stimulus to the exclusion of others, we may say that a discrimina​tion has taken place.  
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Development of Discriminations

In Chapter 3, in our reference to Skinner's conditioning of a bar-press response, you will recall that we did not know what the initial stimulus was that served to emit the bar press.  When the rat was placed in the cage, it was necessary to wait until he pressed the bar for the first time.  When this occurred, reinforcement was delivered and the rate of responding increased.  It is entirely possible, as Skinner suggests, to describe the process of operant conditioning without making any reference to stimuli that operate in the organism's environment before the response is made.  In Verplanck's study4 of conditioning human motor behavior, he waited until some response occurred, such as pulling the ear, putting the finger to the chin, and so forth.  Then the reinforce​ment was delivered.  The initial stimulus that caused the ear pulling or movement to the chin was not specifically known.  

However, if we add some "extra" external stimulus to the situation and present it prior to the response, then wait for the response to occur and reinforce that response in the presence of this stimulus, we are beginning to develop a discrimination.  Something “extra” added to the environment adds to the control of the behavior.  The process is quite simply demonstrated in the experimental laboratory in a manner like that suggested by Skinner5 in one of his early experiments.  The first step could be the conditioning of the animal to press the bar to receive food, although this is not necessary.  The next step is to add a light to the situation.  When the rat's bar pressing receives a food reinforcement, the light is immediately turned off.  Because of generalization in the beginning, the rat will press the bar, with or without the light because in his previous history he has learned that pressing the bar gets reinforce​ment, under a variety of external stimuli not under the specific control of the experimenter.  When the light is turned off, any response then made goes unreinforced; in other words, extinguished.  When the rat has not responded during a given period, we again turn on the light and reinforce the first response to the bar, turn off the light again, and ex​tinguish.  Eventually a discrimination is built up through the combined operations of reinforcing when the light is on and extinguishing when the light is off.  The rat learns a good discrimination, so that on future trials, he responds only when the light is on and almost never responds when the light is off.  In this procedure an interesting phenomenon is taking place between the two opposite processes.  As the rat receives food, because of generalization, the rate may increase when the light is off.  On the other hand, since he is being extinguished when light is off, there may be a spread of extinction to the light-on period.  In time these two processes become farther and farther apart as the discrimination develops.

In this procedure we have added another stimulus to the event.  This stimulus also operates to control the behavior of the organism.  We desig​nate SD as the discriminative stimulus in the presence of which the organism is reinforced.  But there is another stimulus in the situation– the light off, in the presence of which the organism does not get rein​forced.  This is called the SΔ (ess delta).  Discrimination involves at least two stimuli; one cannot discriminate a single stimulus, but one can dis​criminate between stimuli.  Of course most of our discrimination involves more than just two stimuli.

In this process we have demonstrated what Skinner6 calls a three-term contingency by adding the discriminative stimulus.  This may be diagrammed as

	SD
	→
	R
	→
	SR

	Light On
	
	Bar Press
	
	Food


Through this process a vast variety of new behavior comes into opera​tion.  We go picking wild strawberries and select the red ones (SD) and ignore the green ones (SΔ).  We stop at red traffic lights and keep going through green ones.  The dinner bell signals "come to dinner," and the alarm clock serves to "get us up in the morning." While we are walking down the street, a familiar face is the SD for saying "hello," and a stranger is the SΔ for saying nothing.

Occasionally our discriminations fail to operate, either because they have not been well established (still too much generalization) or because other stimuli interfere.  We may call "Mary" by the name "Ethel." A child may call his mother "daddy." It is possible that generalization is still operating because of similar properties of both stimuli.  Ethel is a girl and perhaps she looks like Mary, and "daddy" is also a parent, having many of the same stimulus functions as the child's mother.

The development of our verbal behavior follows the same process.  Who knows what initial stimulus first caused the infant to say "da"; perhaps it was internal and was just one of a variety of vocalizations we refer to as babbling.  But when the response was emitted, the occasion was just right; the father was present.  He, in all likelihood, was anxious for his child to learn to talk and reinforced this response by strong affec​tion or perhaps some primary reinforcement.  Now the probability is greater that on similar occasions the presence of the father will bring out the response "da" or even "dada." This occurs more and more frequently.  After a while we may become more selective in our rein​forcement and will only reinforce "dada" so that eventually the response becomes "daddy." These external stimuli set the occasion for specific responses to occur in favor of others.  The external stimuli operate as a further means of control over the behavior.  The process comes about by manipulating the reinforcement in a special way through presenting it in the presence of the SD and withholding it in the presence of another stimulus, SΔ.  Eventually the child learns that saying "daddy" is rein​forced by only one stimulus– his father and not his mother, sister, or brother.  

Discrimination is the basic process in learning a variety of other be​haviors which go under the names of perception, thinking, problem solving, and imitation.  In the process of perceiving our environment, for example, certain SD’s serve as clues for our judgment of distance, like the size of the object.  Large objects are judged to be closer (we get reinforced) and small objects are judged to be farther away.  Interposition (one object placed in front of another) operates in the same way.  The response of reaching is reinforced by receiving the closer object.  Of course, since a number of SD’s may operate in a given response, we may say that discriminations are compound.

IMITATION, OR MODELING

What we call imitation operates on the same principle.  Contrary to popular opinion, imitation is neither a natural nor an inherited capacity.  The behavior to be imitated serves as the discriminative stimuli.  We imitate a person looking up in the sky at an airplane because that be​havior is somehow reinforced.  Perhaps this was more common when airplanes were a novelty and not so frequently seen.  Some form of excitement may have served as the reinforcing agent.

An interesting example that illustrates how the behavior of one organism serves as the SD for the responses of a second is described in a laboratory experiment by Miller and Dollard.7  One rat, who acted as the leader, was taught to run down the stem of a T-maze and make a turn, either to the right or left, in the direction of a black card (see Figure 5-2).  The positions of the black and white cards were reversed in a random order so that the SD’s were these stimuli rather than some internal cues involved in making the turning response.  Sometimes the black card was at the right, sometimes at the left.  The black card operated as the SD, since when the animal turned and ran toward that card, he was reinforced, whereas if he turned and ran to the white card SΔ, he received nothing.  After the first rat had learned this discrimina​tion, another rat who had had no previous training was placed behind him.  This follower was only reinforced if he turned in the direction of the leader; if he turned in the opposite direction, he got no food.  The follower was not dependent upon the cues received from the cards because his behavior persisted in the absence of any cards.  The follower continued to respond to the leader as the SD.  Another interesting implication of this experiment is that the follower's behavior generalized to a variety of leaders.  A well-trained follower would proceed after any number of leaders, all of whom had been trained in a manner described above.

[image: image2.jpg]Figure 5-2. Apparatus for the study of imitative
behavior in the rat. The food cup for the leader is located
nearer the discriminative stimulus (black or white card).
The food cup for the follower is located nearer the gap,
which the rat is required to jump when he makes his
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This finding has implications for the variety of helpless followers among humans whose behavior has developed in such a way that the "'s operating in their lives become the behavior of others whom they imitate.  Instead of using other discriminative stimuli in their environ​ment to achieve reinforcement, they use the behavior of others.  The juvenile delinquent follows the "gang" because he is reinforced with approval.  Apparently, making the discrimination between what is right or wrong in his own conduct is not occurring, or if it does, the reinforce​ment of following the gang is a more powerful one.  Social approval from a group operates as a very strong conditioned reinforcer.  If this were not so, why would we conform as much as we do?  Conformity, "follow​ing the crowd," and copying follow the sample principle.  The gang or group or crowd behavior becomes the SD for our responding in a like manner.  For some people this imitative behavior has unfortunate con​sequences.  They appear helpless or solely dependent individuals.  To get reinforcement, a kind of copying behavior is emitted.  By saying that one is "acting on his own" or being independent, we mean just the opposite of this imitative reaction.  This independent person responds to a variety of discriminative stimuli in his environment which may or may not involve other people.  At any rate the behavior of others may not necessarily be the principal discriminative stimulus which leads to his reinforcements.  

Freud recognized~ kind of imitative behavior and called it identification.  A child receives his reinforcements by acting like his father or mother.  In the process of development, the imitative behavior often becomes implicit; sometimes simply imagining or thinking could be the response instead of a more overt movement.  For example, the high school girl may identify with a famous movie actor.  Implicitly she sees herself as his partner and confidante, sharing his success and prestige.  

One of the variables affecting imitation is the consequence of the model's behavior.  That is, if one sees another person positively reinforced for a given set of behavior, that behavior is then more likely to be imitated.  Bandura et al8 have described some  experiments with children in which the subjects were shown televised films where the models used for imitation exhibited both verbal and physical aggression.  In one group the model's aggressive behavior is positively reinforced.  In a second group it is punished, and in a third (control) group no particular conse​quences of the aggressive behavior are shown.  Following these films the children were placed in a play situation and the degree of their aggres​sion was rated (i.e., kicks Bobo doll, strikes it with a ball, shoots darts at plastic furry animals, etc.).  Those children who had seen the model punished in the films showed significantly fewer imitative aggressive responses than those who had seen it positively reinforced, or the no-consequence condition.  Later, when the children were offered incentives for reproducing the model's behavior, all groups showed more imitative behavior than when no particular incentives were involved.  

Use of Modeling in Behavior Therapy.  Bandura, Grusec, and Menlore9 have applied modeling to reduce children's fears.  They took a group of children who had extensive fears of dogs.  After a jovial play-party ses​sion was well under way, a four-year-old boy entered the room leading a dog and performed prearranged interactions with the dog.  The re​straints of the dog in the play sessions were gradually lessened.  As a result of this kind of modeling (watching another child play and interact with the dog without fear) the children's approach behavior toward both the experimental dog and another dog that was unfamiliar was greatly increased.  Sixty-seven per cent of the children who were exposed to the modeling were eventually able to remain in the room with the dog without exhibiting fear. 

O'Connor10 used modeling to improve children's social behavior.  In this study, teachers were asked to select a group of the most socially isolated children based on a variety of criteria that indicated a failure of interaction with other children.  The children were shown a film which depicted other preschool children.  The film depicted social interaction as being highly reinforcing, where the children smiled, played together, and gleefully tossed play equipment around the room.  The children were then returned to their classroom, and their social interactions were again rated.  A control group was also shown a film without social activity.  This group had also previously been rated as being socially isolated.  After the film the control group showed little change in their social behavior while the group that saw the social interaction film (referred to as symbolic modeling) increased their degree of social interaction to the level of those children who had previously been rated as nonsocially isolated. 

CONCEPTUALIZATION

Concept formation and problem solving are two processes involving generalization and discrimination.  In the behavior of developing concepts (also called thinking) we are dealing with classes of objects as the stimuli.  Take the class of objects called "tree"; this may include tall and short trees, oaks, maples, and elms as well as evergreens and deciduous trees.  Since these objects share some properties in common, we dis​criminate them from other objects classed as "dogs," "houses," or “people.”  By conceptual behavior, or the forming of concepts, a class of objects brings out a discriminative response.  We develop the concept by finding properties which these objects share.  When classes of objects operate to bring out different responses, we distinguish between them.  All this boils down to what we have already referred to as generalization and discrimination; “generalization within classes and discrimination between classes– this is the essence of concepts.”11  We generalize within the "dog" class of objects to include those of various shapes, sizes, colors, and so forth, but we discriminate them from the class of objects we call "horse," "tree," or "house."  In the process of development, con​cept formation comes gradually.  A child may call a cow by the name "horse."  After all, they both have four legs and are frequently found in the pasture.  As the discrimination becomes finer, the concepts are more clearly distinguished.  Even as adults we make mistakes, just as the child did.  Any experimental psychologist who is familiar with rats is amused when his friends who know little about the animal laboratory refer to his subjects as "mice."  These people have generalized the two classes into one class, thus not having made the discrimination between classes that the psychologist makes.  Throughout the process of education, new concepts are formed and sometimes the classes are rearranged in a variety of ways.  How these principles are applied to the acquisition of concepts in humans, using operant techniques, is illustrated in an experiment by Green.12  The development of a concept was controlled by fixed-ratio schedules of reinforcement and by the length of time the discriminative stimuli were presented to the subjects.  The responses studied were those of tapping a telegraph key and verbalizing by the subject on what seemed to be the proper occasion for tapping the key.  The proper occasions consisted of particular discriminative stimuli in the presence of which tapping the key resulted in reinforcement.  The rein​forcements consisted of crediting the subject with points on a counter for tapping in the presence of the appropriate stimulus patterns.  

Subjects were reinforced for making the correct response according to three fixed-ratio schedules:  1:1, 15:1, and 30:1.  The six discriminative stimuli patterns used could be made more or less alike by blacking in the same or different circles.  The two stimulus classes, SD or SΔ differed only in that the three top circles on the SD cards were always blocked in.  

Response was characterized by very high rates under the fixed ratio while extinction was characterized by rapid bursts, followed by intervals of no response.  In the development of the concepts, responses in SΔ were more resistant to extinction in the higher ratios of reinforcement.  This is generally true in extinction of the discrimination.  Green concludes that human operant behavior is controlled by the schedules of reinforce​ment in essentially the same ways as is the behavior of other species.  The number of subjects who were able to verbalize the concept was related to the extent to which the key-tapping discrimination had been developed.  The extent to which the discrimination was formed was inversely related to the ratio of the reinforcement used and was directly related to the time during which the discriminative stimuli were pre​sented to the subjects (30 or 60 seconds).  

Tests have been developed to measure the ability to make concepts.  Although these can be used with normal people in examining the variety of possible concepts that can be developed, they are more frequently used as indicators of certain kinds of behavior disorders.  It has been demonstrated that in certain classes of behavior disorder, the subjects either lack any ability to develop concepts or, having once possessed the behavior, it tends to break down.  In one of the Goldstein-Sheerer tests13 of concept formation, a variety of objects is presented to the subject.  These consist of articles of tableware (spoons, knives, forks, saucer), food (crackers, sugar), children's toys, hand tools (hammer, nails), articles of smoking (pipes, cigars), and so forth.  The articles are of various colors, sizes, shapes, and materials.  The subject is given this mass of objects and asked to arrange them in groups.  He may classify the objects by color, shape, use, or material.  The more different kinds of classifications he can make, the greater his ability to form different con​cepts.  This test is often used to discover behavior abnormalities.  Often the test can discover mental deficiency, behavior disorganization, and some forms of brain damage.  In these individuals the ability to develop concepts appears to be absent.  In severe forms of mental deficiency the ability has never developed.  Such subnormals are able only to deal with specific situations, and the capacity to generalize within a class is difficult or impossible.  Likewise, in some behavior disorders the person loses this ability, a process previously acquired.  The test does not tell us why the ability to form concepts is absent; it merely discovers the fact that the absence exists.  

WHEN DISCRIMINATIONS BREAK DOWN

In the development of a discrimination through reinforcing when the SD is present, and extinguishing where the SΔ appears, one reaches a point beyond which the discrimination cannot go.  This occurs in both respondent and operant conditioning.  In respondent conditioning, say, a dog is trained to salivate in the presence of a tone, whose frequency is 256 cps.  After initial conditioning, the dog will salivate to a variety of tones of different frequencies.  By reinforcing only the response to the tone of 256 cps and never reinforcing responses to the other frequencies, a discrimination is built up.  However, there are limits beyond which the discrimination cannot go; that is, when the SD and SΔ are only a few cycles apart, the animal responds to both.  

Pavlov discovered this in using a luminous circle as the SD and an ellipse as the SΔ14.  The initial discrimination was easily formed.  By a series of small steps he brought the ellipse nearer and nearer to the shape of the circle, reinforcing the presentation of the circle and never the elliptical shape.  At one point the animal responded to the ellipse just as he did to the circle; that is, he salivated to both.  At this point he had reached the difference threshold.  Changes below this point could not be discriminated, but changes above it could.  In these discrimination experi​ments, Pavlov went a step further.  He had succeeded in developing a discrimination when the ratio of the axes of the two was 7:8.  He then pressed the discrimination further and made the axes ratio 8:9, a point where the ellipse looked much like a circle.  Here a peculiar thing happened in the behavior of the dog.  The discrimination began to "break down." The animal salivated indiscriminately to either stimulus.  Other responses were made; he salivated at the sight of the experimenter and the sight of the apparatus.  He was no longer able to make the more gross discriminations he had made in the earlier part of the discriminative con​ditioning.  A general disturbance in other behavior was noted.  The dog whined, barked, tore at the harness, and tried to escape from the apparatus.  Pavlov called this behavior "experimental neurosis," and we shall have a great deal more to say about it in Chapter 15, since the process has important implications for the development of human abnor​malities.  It is evident that when we are often pushed beyond our limits of ability, unfortunate behavior develops.  A child, because of overaspir​ing parents, may be pushed too hard in his schoolwork and may become a behavior problem.  At a given level in his development he is capable of making only a certain degree of discrimination.  If pressed beyond that, trouble develops.  

The same kind of discriminative conditioning can be demonstrated in operant behavior.  A response is conditioned in the presence of some SD.

Generalization is eliminated through extinction in the presence of a series of other similar stimuli until a point is reached where the organism is no longer able to tell the difference between the SD and SΔ, as evidenced by his persistence in responding to both.  If, besides reinforcing the SD, the experimenter punishes the SΔ, the disruption is intensified.  An experi​ment by Brown,15 using rats as subjects, illustrates the point.  Rats were trained to discriminate between lights of two different degrees of bright​ness by approaching the brighter and retreating from the dimmer.  When the difference in the intensities was very slight, the rats continued to be reinforced by food for the right response and punished by electric shock for the wrong response.  The animals' behavior became extremely dis​ruptive.  They showed excitement, frequent urination and defecation, trembling, jumping, and even convulsive behavior.  This kind of experi​mental investigation can give us a good deal of understanding about the precipitating causes of abnormal behavior in humans.  

Projective Tests and Discriminative Responding

In Chapter 1 we reviewed some of the widely used projective tech​niques.  They purport to measure a variety of personality traits and in particular those personality variables which are not so outwardly apparent to the individual observer.  A behavioral analysis of these devices tells us that the tests operate as discriminative stimuli for the emission of a large variety of verbal responses.  They are devised in such a way as to act as occasions for the emission of certain verbal responses which would not otherwise be uttered.  When stimuli such as ink blots, vague pictures, or words bring forth verbal responses which could not be identified beforehand, the process is called probing.  (Skinner distin​guishes the "probe" from a "prompt"; in the latter a called-for response is already known to the operator beforehand, as in theater prompting.)16
The process of probing is nicely demonstrated in Jung's Word Association Test.17  A series of verbal stimuli is presented to the subject and he is asked to say "the first thing that comes to mind."  Certain aspects of his verbal behavior are considered significant:  the particular words emitted, whether they be common responses, unusual responses, or a repetition of the original word, and so forth.  The test illustrates well the fact that verbal responses have multiple sources of strength which result from one's earlier verbal conditioning.  If the subject "blocks" (cannot say anything quickly), it may be that conflicting responses are interfering with the emission; perhaps because that particular verbal behavior was punished in the past.  The effects of this earlier punishment can also be seen in the flushing of the face and other respondents which are elicited when the verbal stimulus is presented.  Jung interpreted these responses as "complex" indicators.  Furthermore the response can be interpreted as typical or atypical of those in the verbal community of which the person is a member.  (For example, most people respond with the word “black” when the stimulus word "white" is presented.)  However, since different subjects give different responses to the same verbal stimuli, these give indications of the differences in verbal-conditioning history or in the current circumstances.  Again, unusual responses are considered indica​tive of possible personality problems.  

Another example of the problem is found in Murray's Thematic Apper​ception Test (TAT).15  A subject is asked to tell a story about a picture which is designed to be slightly "ambiguous," thus allowing for a wide variety of differences in individual responding.  The test illustrates the probing of verbal responses through the presentation of inadequate dis​criminative stimuli.  Along with the Rorschach Technique (ink blots), the Thematic Apperception Test also illustrates multiple causation in probing of verbal behavior.  The effectiveness of the "ambiguous" SDs in evoking verbal responses can be explained in terms of the numerous sources of strength of the verbal responses.  A discovery of some of these sources is given as an indication of certain aspects (traits) of the per​sonality.  The problem of "need" as one source of strength of a dis​criminative response is illustrated in the next section.  

MOTIVATIONAL VARIABLES IN DISCRIMINATION

The projective tests often attempt to discover some of the "inner" variables in personality when the vague stimuli are presented and the subjects are asked to report what they "see."  The Thematic Apperception Test attempts to analyze a subject's verbal responses to the pictures as discriminative stimuli in terms of his "needs," “conflicts,” “emotions,” and “presses” from the environment.  If an independent variable such as deprivation and satiation (need) can be systematically manipulated and the effects on discriminative responding at the verbal level observed, some experimental verification of the rationale of such a projective tech​nique can be made.  In one study, Sanford19 asked grade school children to make verbal associations to lists of words as well as to interpret 20 ambiguous pictures.  When these stimuli were presented just before a meal, the children gave more food-related words than when tested just after eating.  In a second experiment, Sanford20 used college students as subjects.  One group was tested after 24 hours of fasting and others were tested with lesser degrees of food deprivation.  Again he found that the number of food-related words increased with the degree of food deprivation.  In a more recent study, McClelland and Atkinson21 tested 130 candidates for submarine training, 1 to 2 hours, 4 to 5 hours, and 16 to 18 hours after eating.  The subjects were asked to tell what "pictures" they saw being projected on a screen.  Actually no pictures were shown at all, only a dim illumination.  In three-quarters of the stimulus presenta​tions, a choice among possible responses was required.  In the remainder no "hints were given.  The frequency of the food-related responses was found to increase significantly with the number of hours of food depriva​tion.  These results can be interpreted as a generalization of responding to stimuli which resembled the original SD's in the persons' early condition​ing history under similar conditions of deprivation and satiation.  Such a generalization is to be expected, since the present stimuli are not effective as immediate SD's in emitting conditioned verbal responses.  Because of the ambiguity of the stimuli, the strength of the response becomes de​pendent on some other variable in the conditioning process; in this case, the degree of deprivation or satiation.

Differentiation of Behavior (Shaping)

Out of a response to a variety of generalized stimuli, a discrimination to a specific stimulus is developed.  In a discrimination the emphasis is placed on the stimulus side of the equation.  In differentiation the em​phasis for study is placed on the response side.  In discrimination through selective reinforcement we eliminate the responses to other stimuli.  In differentiation, through selective reinforcement of one of a number of related responses, we develop a very specific type of response in the presence of some stimulus.  In order to understand the nature of differen​tiation of responses, we must first examine a very basic characteristic of behavior, its variability.  Kantor observed many years ago that varia​bility is one of the characteristics of psychological interactions which distinguishes them from other kinds of events.22
VARIABILITY
When a response is repeated a number of times, it is not always made in exactly the same manner, even though the stimulus conditions between trials appear to be identical.  In the simple bar-press response of the rat, a variability from time to time is seen; this is particularly evident in the beginning of the conditioning process.  The force exerted in order to press the bar varies, and ways in which the bar is approached are not always alike; sometimes the rat may approach it from above or from either side.  Irrelevant movements occur, and the time taken to depress the bar differs on separate occasions.  All these are variations of the basic bar-pressing response under our observation.

The same characteristic of variability exists also in human behavior.  When a child learns to talk, he exhibits a variety of random vocalizations prior to the acquisition of discrete words.  In learning specific motor tasks, we emit many excessive and unnecessary movements.  Thorndike's cats showed a great deal of what he called "trial-and-error" activity in learning to open the door so that they could escape and get food.  When we practice at a skill, variability is an obvious characteristic of the act.  The golfer or tennis player is aware of this fact.  Without variability the golf ball would always go straight as an arrow, assuming that weather conditions remained the same.  The tennis ball would be placed precisely where it was intended.  The shot for the basket or the kick for the extra point would never miss.  Without variability the musician would never make a mistake, and the amateur carpenter never pound his thumb.  Out of the mass of variability in a given kind of response, we apply the process of selective reinforcement, and differentiation then takes place.  

DIFFERENTIATION

Although complete stereotypy of behavior is never reached, differen​tiation reduces the variability of a given act, and consequently precise and more discrete responses are made.  Were this not possible, skills could not be developed and organized modes of activity would fail to exist.  Through differentiation, responses which did not ever exist in the initial behavioral repertoire of the organism studied can be made to come into existence and persist in great strength.  Actually what is meant by teach​ing a skill, training a man for a job, or training an animal to do new tricks involves differentiation as the basic process.

The development of a differentiated response is easily illustrated in the basic experiment described by Ferster and Skinner for training a pigeon to peck a key placed on the side of its cage.28  The pigeon is placed in the apparatus and allowed to move about and to become accustomed to it.  In the beginning, the probability that the pigeon would peck at the key will be very small.  The response of pecking at food, of course, is already in his behavioral repertoire.  First of all, the experimenter will automatically control the presentation of food via a magazine.  When feeding time is appropriate, a light flashes (and a buzzer sounds), the food tray is brought into view and is made accessible to the bird so that he may eat for a few seconds.  This constitutes the training to receive reinforcement.  Now, out of the variability of the movements around the cage, any responses made in the direction of the key and reinforcing food tray are reinforced.  Soon the pigeon confines more and more of his activity to the tray side of the cage, thus reducing the initial variability.  Later on, only the responses which bring the bird's head close to the key are reinforced.  The next step reinforces only the response of moving the head toward the key.  Eventually a peck occurs, and this, of course, is immediately reinforced.  Soon only pecking action strong enough to record a response is reinforced.  In this case the pigeon will have learned to respond in one section of the apparatus and will confine most of his activity to pecking.  Through a series of successive approximations a response will have been shaped out or differentiated.  Such a specific response will not have existed prior to experimentation but will have been made to occur and persist at a high rate through the appropriate manipulation of the reinforcements.  

Many aspects of the response can become differentiated.  In our example the topography of the response has been changed.  A specific response to be conditioned is selected.  Out of the variations in that re​sponse, changes are made in the direction toward which the experimenter is working.  A new aspect of a new variation is then selected and rein​forced until the final response is achieved.  

This technique is basically the one used by animal trainers, whereby dogs can be taught to walk on their hind legs, jump through hoops, and shake hands.  Pigeons can be taught to bowl and play ping-pong.  Amaz​ing results are achieved which never would have occurred without the application of the differentiation process.  Suppose we want to train a pigeon to "play cards" or "play the piano."  First of all, after the pre​liminary conditioning described above, we could place four cards of different suits-hearts, spades, diamonds, and clubs-on the side of the cage.  Above them we would place a sample card, the same suit as one of the cards below.  When the pigeon pecked at the sample, we would reinforce and uncover the other cards.  When he pecked the right card, the one matching, we would reinforce and extinguish pecks to all other cards.  Now we would change the sample card to another suit and pro​gress in the same way.  Eventually when the sample card appeared he would immediately peck below at the one that matched it.  Pigeons can learn to play the piano by a similar method.  Place a toy piano in front of him and reinforce any movements to the keys.  Then build up a two-note sequence by failing to reinforce all sequences but the one desired.  Other notes can be added until the pigeon is "playing a tune."  Pigeons, dogs, cats, and chickens have been taught four- or five-note melodies in this way.  Difficulty beyond this point is both a function of the organism's capacity as well as the experimenter's.24
According to Keller and Schoenfeld:  

The technique is always the same.  Some variant of an already conditioned response is selectively reinforced until it becomes more frequent than the others; when this is achieved, a variant of the new response is treated in the same way.  Through a series of successive approximations to the de​sired reaction, the behavior is altered until it comes to bear little or no resemblance to the first conditioned form.25
The operation of differential reinforcement applies to all areas of human conduct.  It accounts for how we acquire our most basic behavior of walking, talking, reading, and writing, as well as for the more complex skills in a man's job, his hobbies, and his sports activities.  A few examples will suffice.  Let us go back to the area of verbal behavior.  An infant emits the word "ma" out of a variation in his babbling in the presence of his mother who reinforces him.  The "ma" has variations that get differentially reinforced and may eventually become "mama." After a while we no longer tolerate this "baby talk" and only reinforce re​sponses that resemble "mother." Other verbal behavior is acquired in a like manner.  One of the reasons that "baby talk" frequently persists, long after the child has reached the developmental level where more mature vocal responses are possible, is because parents fail to reinforce differentially the "better" responses.  Perhaps they can understand the child, even though few others are able to.  When a child speaks in a manner that cannot be understood, these responses get extinguished in favor of the more easily perceived verbalizations.  Baby talk may also persist because this form of vocalization is considered "cute" by some people, and hence the differential reinforcement is not applied.  

Inadvertently, parents often differentially reinforce behavior which operates to the disadvantage of both parent and child.  Suppose the child cries at night and the mother comes running.  Because this crying be​havior gets reinforced by the attention and affection of the parent, the initial cause of a "tummy ache" need not operate on later occasions.  Soon the mother realizes the child is developing a "bad habit," so she resolves to let the child cry; but this response, having been reinforced in the past, is not going to die out immediately.  In the variation, the child cries louder, and eventually the mother can no longer stand the scream​ing and she goes to comfort him.  She is now differentially reinforcing the louder cries and screams.  Child and clinical psychology case histories give ample evidence of the disastrous consequences of this kind of rein​forcement.  In one case known to the author, the crying became so intense that the neighbors threatened to call the police and have the family evicted from the neighborhood for disturbing the peace.  Physicians examined the child and found nothing organically wrong.  The simple solution was to extinguish the crying response.  This was difficult in the beginning, but with perseverance the parents failed to "come running," and within two weeks the nightly disturbances had been eliminated.  

Likewise, a child seeks parental attention by some irritating act.  At first the parents fail to reinforce until they can no longer tolerate the "pesky" behavior.  Eventually the child becomes more and more of a "pest," and the parents seek professional help, wondering why their child has developed such intolerable behavior.  

Differentiation applies to the learning of many movements involved in industrial work, trade and professional skills, and artistic expression.26 A successful coach or teacher applies the reinforcement at "just the right time," when the student or learner has made a particularly good response out of the variability of less successful efforts.  Here, too, he uses the process of successive approximations, beginning by reinforcing only those movements that approach the desired end.  As the student continues in his efforts, only those responses deemed superior are reinforced until finally a well-differentiated skilled movement is achieved.  The process may be slow and may involve some backtracking.  Sometimes the teacher or student is in too much of a hurry, and the right response occurs so infrequently that the whole process is extinguished.  Then they must begin again to reinforce, using a more gradual set of approximations until the response is well established.  

APPLICATION OF THE PRINCIPLES OF DIFFERENTIATION TO CORRECT BEHAVIOR DISTURBANCES

Recently, psychologists have been concerned with the application of reinforcement principles in developing more appropriate behavior or altering inappropriate behavior.  Research has been conducted with both children and adults.  These are some applications to behavior therapy which we shall discuss in more detail in Chapter 18.  Through these tech​niques mute children have been made to speak, and people with very limited behavioral repertoires have become more useful citizens.  Even mentally deficient children have been shaped into performing tasks never before thought possible of them.  In this section we shall cite a few interesting experimental examples to illustrate what can be done to alter or shape behavior.  This is one area where the clinical and experimental psychologists are meeting on common ground.

Shaping Cooperative Responses in Autistic Children.  Autistic children are frequently characterized by their inability to react appropriately to their environment.  Sometimes they refuse to speak or communicate.  Sometimes they are very aggressive and uncooperative.  No one is really sure just how these inappropriate responses occur so early in life.  Some would attribute the difficulty to hereditary factors, others prefer a more environmental explanation.  Regardless of the cause, if shaping principles can be appropriately applied, something can be done to improve the child's condition. 

Hingten et al.27 used as their subjects six children with the diagnosis of childhood schizophrenia (often called autistic).  These particular child​ren were characterized as exhibiting little or no social interaction with each other or with others in their environment.  They were trained to operate a lever on a schedule of FR 15 in order to receive tokens that later could be exchanged in a vending machine for candy, crackers, or cereal.  They were then placed in a room in pairs, and the following sequence of responses was shaped out:  

1.
Both children in each pair were free to operate a coin lever at any time during the session.

2.
In order to obtain coins, each child had to alternate with the other in using the coin lever.

3.
In order to operate the coin lever, another lever had to be operated first.  Again, each child was required to operate it alternately.

4.
The first child was required to operate the new lever to enable the second child to operate the coin lever, and vice versa.  The results indicated that it was possible to condition such cooperative (social) responses in these children within an average of 23 sessions The sub​jects also appeared to make vocal and facial responses that appeared to be directed toward each other.  By making a reinforcement, origin​ally obtained in a nonsocial situation contingent on cooperative re​sponses, the cooperative behavior was acquired.

In a second experiment Hingten and Frost28 took four nonverbal schizophrenic children who had previously been observed to initiate little or no social interaction with other children.  They were individually rein​forced with M and M candies for making vocal responses in morning sessions.  In afternoon sessions they were paired and mutually reinforced for making cooperative responses, defined as physical contact plus vocalization.  Because these responses had an operant level of nearly zero at the beginning of the experiment, a good deal of shaping was necessary.  The procedure was as follows:  First, reinforcement was contingent on a physical contact, that is, the hand of either child touching the other child.  Then, reinforcement was only given when contact was accompanied by some form of vocalization.  In the next step reinforcement was given when one subject touched the other with both hands accompanied by a vocalization.  Finally, both subjects were required to touch each other with both hands and make vocal responses.  The mutual physical contact was shaped in 46 sessions, and vocal responses occurred in all but one subject.  The study demonstrates that schizophrenic children who previously showed little or no physical interaction can be taught to cooperate if the appropriate reinforcement contingencies are presented.  

As we have already pointed out, autistic children have very limited behavior repertoires, and appropriate responses to environmental stimuli seldom occur.  Ferster and DeMeyer29 first selected a simple response to study, such as pressing a key.  They also designed an environment (see Figure 5-3) for the children, which included a pinball machine, a picture viewer, a pigeon and a monkey both trained only to perform when the animal compartments were lighted, a television set, and an eight-column vending machine that dispensed candy.  Each of these devices could be operated by a coin or a direct key.  Each time the child pressed the key or inserted a coin a reinforcing event followed.  For example, the TV set could turn on, or one of the animals would perform.  The children were deprived of all food between meals.  During the first part of the study, the experimenters observed the rate at which the children performed the simple task which was followed by a reinforcement.  Then further tasks of a more complex nature were imposed.  For example, (1) a child merely had to press the key, then (2) coins were delivered only when the plastic panel that delivered the coins was lighted (discrimination), and then (3) coin insertions were reinforced only when the coin slot was lighted (further discrimination).  Coins were wasted if inserted when the panel was unlighted.  Consequently the children learned to save their coins until the appropriate light was on.  Still later a matching-to-sample device was introduced (see Figure 5-3).  This device operated in the following way.  If the child pressed the center panel, a figure matching it would appear either to the right or left.  When the child pressed that figure, a coin was dispensed.  Otherwise, the child received nothing.  The study demonstrates how complex behavior can be shaped of simple responses in severely disturbed children.  Consequently, if behavior can be so modified in the laboratory situation, why cannot the same occur in a real-life social situation?  

Shaping Response of "Wearing Glasses" in an Emotionally Disturbed Boy.   Wolf, Risley, and Mees30 report an interesting case of shaping wearing glasses in a boy, Dicky, who manifested a variety of behavior problems early in life.  Among other problems, he had developed cataracts in both eyes which necessitated operations and the subsequent wearing of glasses.  At about this time severe temper tantrums appeared, along with sleeping problems.  For about a year his parents had tried and failed in making him wear the glasses.  The temper tantrums and sleeping problems were handled basically by extinction techniques, but the wear​ing of glasses was the most difficult problem to handle.  At the beginning, several pairs of empty glass frames were placed around his room.  When he picked one up, held it, or carried it about, he was reinforced with a bite of candy.  By successive approximations he was reinforced for bring​ing the frames closer to his eyes.  This gave way to considerable difficulty.  Consequently a deprivation operation was introduced (see Chapter 8) by using bits of breakfast dependent on approximations to wearing glasses.  Consequently, a "roll bar" was introduced on the back of the frames making them fit like a cap that would not slide off easily.  Lenses were then introduced into the frames.  Because eating was dependent on wear​ing glasses, Dicky was eventually wearing them during meals.  Eventually more time was introduced, and at the time he was released from the hospital he was wearing the glasses approximately 12 hours a day. 

One of the difficulties involved in this shaping behavior was that Dicky would take off the glasses and throw them on the floor.  As this behavior worsened, the operation became moderately expensive because of breakage of the lenses.  A technique to control this behavior was introduced.  Following each glass throwing he was put in his room for 10 minutes.  Throwing the glasses decreased to zero in five days. 

Shaping a Response in a Schizophrenic Woman with a Very Limited Behavior Repertoire.  Haughton and Ayllon8t describe a 54-year-old schizophrenic woman who had been hospitalized for 23 years.  Most of her time was spent either lying on a couch or in bed.  She refused to do anything on the ward except smoke cigarettes.  In order to develop some kind of behavior an arbitrary response was selected and cigarettes were used as the reinforcement.  The response selected for conditioning was holding a broom in an upright position.  She was placed on her feet given a broom by one of the staff attendants, while another approached and gave her a cigarette.  Consequently, a conditioned reinforcer was given as a token if she responded properly by holding the broom in an upright position.  The token could later be exchanged for a cigarette.  At first when given the token she threw it away.  Later she was asked if she had the token to exchange for a cigarette.  As the response became conditioned, other patients tried to take the broom from her.  The behavior of resisting was eventually maintained on a variable interval schedule of reinforce​ment.  The length of the interval was gradually increased. 

Her behavior was also observed by two psychiatrists who, not know​ing the conditioning procedures, described the behavior in the following way: 

Her constant and compulsive pacing, holding a broom in the manner she does, could be seen as a ritualistic procedure, a magical action.  Her broom would be then:  (1) a child that gives her love and she gives him the return devotion, (2) a phallic symbol, (3) the sceptre of an omnipotent queen .  .  .  this is a magical procedure in which the patient carries out her wishes, expressed in a way that is far beyond our solid rational and con​ventional way of thinking and acting...  32

What the psychiatrists did not know, of course, was that the symp​toms had been developed through a simple conditioning procedure.  The fact is, then, that many such abnormal symptoms are learned incidentally just as this was conditioned experimentally, and one does not need to appeal to magical or mystical principles in order to explain them.  

Shaping More Desirable Behavior in Delinquents.   Schwitzgebel33 had as his aim to get delinquent boys to put their feelings into words.  The final goal or terminal behavior consisted in getting the boys to express their emotions verbally on a tape recorder.  The following steps were taken: 

1.
Money and cigarettes were given as reinforcers for meeting the investigator at a street corner hangout.

2.
Then he gave them money if they would take a trip with him on the subway.

3.
Next, they had to meet him at a particular subway station across town to get money.

4.
Successively, he reinforced them for coming to his street corner office.

5.
Saying anything into the tape recorder.

6.
Talking about experiences and relationships, positive attachments and events emotionally important to them.

As a result of this street corner "research," the boys showed less delinquent behavior as contrasted to a control group that had not been so shaped.  

[image: image3.jpg]Electric Train Set

8-
picture viewer illustrates the typical arrangement. Also
wn L are the matching-to-sample devtce and the
B olumn vendo:

t 1962, The American
Orthcpsychlatnc Assocnatlon, Inc. Reproduced by
permission.)





IMPORTANCE OF IMMEDIACY IN REINFORCEMENT

The mark of the good coach or teacher lies in his ability to apply the reinforcement, often verbal, using such expressions as "good," "right," "fine," and so forth, at just the right time.  By this we mean that the stu​dent is immediately reinforced after a better try occurs in the variability of efforts.  The golf coach tells the learner, "good shot" on just that occa​sion when the ball has gone straight.  In the beginning he may have had to reinforce even if the student barely hits the ball.  After that, the poor shots are ignored and become extinguished while the better ones are strengthened.  Of course other techniques may be involved in training the skill, but the one we are discussing is of greatest importance.  The music teacher should say to his pupil "good" immediately after the passage has been played according to slightly better than usual standards.  Then higher standards of performance can be set up until a finished and professional-type performance has been achieved.

Ferster34 has demonstrated the importance of immediacy of reinforce​ment in conditioning birds.  In his experiments pigeons were conditioned to peck a key on a VI schedule until a stable rate had been established as a base line for later comparisons.  A 60-second delay was then introduced between the response and reinforcement.  The effect was to reduce the previously acquired constant pecking rate to a value near zero in three out of his four birds.

At the human level, Greenspoon35 has also demonstrated the im​portance of "immediacy" in conditioning behavior.  He asked his subjects to draw a 3-inch straight line while they were blindfolded.  The informa​tion (reinforcement) concerning their accuracy was delayed for 0 (imme​diate reinforcement), 10, 20, and 30 seconds after the response.  Four different experimental groups were used and also a control group where no reinforcement was applied.  His results showed that increasing the length of the delayed interval reduced the rate of proper learning.  A delay of as long as 30 seconds, however, was found to be superior to no information (reinforcement) at all.  As reinforcements he used verbal expressions of "long" if the line was too long, "short" if too short, or "right." 

The following quotation made by the American patriot Benjamin Franklin many, many years ago illustrates very effectively the principle of immediate reinforcement:  

We had for our chaplain a zealous Presbyterian minister, Mr. Beatty, who complained to me that the men did not generally attend his prayers and exhortations.  When they enlisted, they were promised besides pay and provisions, a gill of rum a day, which was punctually served out to them, half in the morning, and the other half in the evening; and I observed that they were as punctual in attending to receive it; upon which I said to Mr. Beatty:  "it is perhaps below the dignity of your profession to act as steward of the rum, but if you were to deal it out and only just after prayers [italics mine] you would have them all about you!"  He liked the thought, undertook the office, and, with the help of a few hands to measure out the liquor, executed it to satisfaction, and never were prayers more generally and more punctually attended:  so that I thought this matter preferable to the punish​ment inflicted by some military laws for non-attendance on divine ser​vice.36
Practical Applications of Shaping.   We should realize that in the learn​ing of skills in sports and the arts, it is not the mere act of practice which explains the improvement.  Thorndike abandoned his earlier "law of frequency" long ago.  So often, of course, we have the impression that "practice makes perfect."  This impression is superficial and quite correct.  All that practice does is to allow for variations to occur in an already existing response which can be differently reinforced.  The fact that "something else" besides mere practice is operating in the learning pro​cess can be seen in the behavior of many performers and sportsmen who never get any better despite long hours of repeated effort.  Some golfers play year after year without any noticeable improvement.  The reinforce​ments they receive may come from the sunshine or fresh air, but these only reinforce "getting out on the links." If one does not improve, it is evident that he alone cannot apply the reinforcements appropriately to improve his game.  He would, therefore, do well to engage some coach or teacher who can apply the proper principles. 

Of course we often improve "with practice" by ourselves because the reinforcements are generated by some aspect of the activity itself or the external environment, exclusive of other persons.  We "know" when the ball goes straight, and we can see the pins go down when we make a bowling strike.  There is also a conditioned reinforcement in the "feel" of the shot.  Good form can be reinforced by the feedback from one 5 own body movements.  In music and art there is also the sensory feedback from seeing the painting or hearing the music.  The significance of sensory feedback can easily be demonstrated by observing the behavior of the infant who reacts to the crumbling of newspapers, rattles, or tinklebells, all of which generate amusing and often violent behavior.  

The effectiveness of the differential reinforcement is also a function of the discriminative capacity of the one who delivers the reinforcement, whether it be another person or the learner himself.  A poor teacher or coach who cannot tell the difference between a good and bad perfor​mance can hardly be expected to apply the appropriate reinforcements to the student to such a degree that he will have discriminative capacity to "tell himself" when he plays well or badly.  If one can "feel" the right shot or "hear" when the music is played correctly, he is in a position to improve by reinforcing himself.  Part of the job of the teacher, of course, is to develop those discriminations in the student which he can apply in the teacher's absence.  

Our discussion has been largely limited so far to examples where the differentiation has been applied to the topography or shape of the response.  However, it can also be applied to changes in rate, time, or force of the response.  We have already discussed the application of differentiation to the rate of responding in that exceptionally high rates can be established by applying a reinforcement at that point when the responding happens to be especially rapid.  Once this new rate is estab​lished, a higher rate can be developed until the limits of the organism have been reached.  In team sports the crowd yells loudest (most rein​forcing) when the play is rapid and many points are scored.  

The force or magnitude of the response can also be selectively reinforced.  By gradually adding weights to the bar which the rat has been conditioned to press, a force equivalent to half his body weight can be achieved.  Again when the football team fights harder, the crowd cheers louder and the touchdown is made.  

Finally the time taken to make a response, called response latency, can be reduced (or lengthened) through selective reinforcement.  If we do not catch the ball or if we duck when it comes our way, we miss or get hit.  The improvement in “reaction time” is accountable by this pro​cess.  A rat can be made to reduce the time from "light on" (SD) to response by gradually reducing the time period allowed, only reinforcing those responses which come faster and faster.  We make a discrimination when we stop at a traffic light.  Differentiation is also involved here; if we do not stop in time, we may be hit by the cars coming from the other direction.  After a few accidents, perhaps the slow driver will find his reaction time reduced.  In many sports like swimming or track a quick start gives the participant an added advantage.  If he wins, this fast start has been selectively reinforced, for the slower starts get extinguished.  In all activities involving the reduction of time through selective reinforce​ment, it should be understood that there is a limit in the organism's capacity.  Furthermore, individual differences between people exist just as they do in the matter of reaching the discriminative capacity.  Some people are considered "naturally" slower.  However, this fact does not negate the principle that time for responding can be drastically reduced if the proper selective reinforcements are applied.  

Fading.   Fading is a procedure whereby behavior that occurs in one situation is made to occur in a second situation by gradually changing the stimuli in the first situation into the second.

In the first situation we may presume that the stimulus conditions that maintain the behavior are relatively strong.  Gradually, desired stimulus changes are introduced.  Old stimuli may be faded out and new stimuli faded in.  Eventually the behavior specified will come under the control of a new or partially new set of discriminative stimuli. 

Bentley37 describes the case of a child who played with his toys at home in his playroom.  The playing behavior was at high strength, since the toys acted as positive reinforcers.  However, the child was afraid of bath water and showed strong avoidance reactions to it.  In the fading procedure the toys were taken into the bathroom where he was allowed to play with them.  Next, he was shown the empty bathtub, then a sink filled with water, and so forth, until the behavior of taking a bath was established and the toys gradually removed.  

In one of the earliest studies on behavior modification, Jones38 used basically a fading procedure.  Her subject, a boy named Peter, had a strong fear of furry animals and similar furry objects.  First the child was seated in a chair and fed a cookie, which was positively reinforcing.  Then she introduced a rabbit at a considerable distance from the child and then gradually brought it closer and closer until the boy could touch it without evoking the fearful behavior, which included crying.  The cookie was faded out and the furry animal faded in.  

Thus in differentiation of shaping of behavior, successive approxima​tions on the response side are developed and the behavior is modified.  In fading, the successive approximations are applied on the stimulus side.  

DIFFERENTIATION AND DISCRIMINATION

The two processes of differentiation and discrimination operate simultaneously in our personality development.  Very early in life a differentiated response becomes related to a discriminated stimulus.  The child says "daddy" in the presence of a specific person-his father, not his mother.  And he makes the differentiated response of saying "daddy," not "gaga," because he has learned that this is the one that pays off.  In driving an automobile, we differentiate pressing the brake, turning the wheel, or other coordinated activity.  We have already made the dis​criminative responses to the traffic signals of red or green.  The baseball player discriminates the actions of his team from those of his opponents.  The actions of hitting, running, and catching involve highly differen​tiated responses.  Sometimes one process may be more important in a given act or antecedent to the other.  When playing cards, a variety of discriminations is made in distinguishing each card.  Concepts are formed in generalizing the cards of one suit and discriminating between the suits, hearts, clubs, spades, and diamonds.  When the cards are dealt "face down," this discrimination is intentionally made impossible.  If the cards are marked, of course another kind of discrimination is made.  A clever player may try to discriminate the facial expressions of his opponents (hence the "poker face" to prevent this).  In the play of the cards, differentiation takes precedence.  (We deal the cards face down, not up.) In athletic skills differentiation probably is more significant, although simpler discriminations are also involved in telling one player from another, finding where the ball is, and so forth.  

In learning to read, discrimination has priority, and in learning to write, differentiation is prominent.  However, children are taught to dis​criminate words and letters before they can make the differentiated response of writing them.  Thus the process of education involves the continuous operation of making differentiated and discriminative re​sponses.  

The uniqueness of each of our personalities is understood by looking into how each of these processes has operated in our life histories.  The mental defect for reasons of either biological limitation or inadequate stimulation and reinforcement lacks the capacity to make very fine dis​criminations and finely differentiated responses.  The juvenile delinquent, through a peculiar reinforcement history, makes discriminations regard​ing which acts to perform and which ones not to make; usually these discriminations are not in accordance with the ones commonly made by society.  Children who are pressed beyond their discriminative ability, perhaps because of overly ambitious parents, develop "neurotic beha​vior" that is the outcome of too intensive attempts to teach discrimina​tions.  Of course, in so-called maladjusted people, other variables are likewise important.  They may involve a variety of aversive stimuli, which will be discussed in Chapters 10 and 11.  The person with "tact" has developed a highly discriminative ability in knowing just what to say at the right time to the appropriate people, whereas the person who continually puts his "foot in his mouth," simply cannot discriminate the proper occasions to make a particular differentiated response.  
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