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Chapter 6 Conditioned Reinforcement

A neutral stimulus, by repeated asso​ciations with one that is primarily reinforcing, can acquire a reinforcing function by itself.  Such stimuli we call conditioned or secondary rein​forcers, and we designate them by a symbol Sr to distinguish it from the primary reinforcer SR.  Thus, the simplest paradigm to illustrate the secondary reinforcement and its relationship to the response it is conditioning would be:  
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Once established, these stimuli also possess the capacity to increase and maintain behavior in a manner like those of the primary reinforcers.  However, unlike the primary reinforcers, which continue to operate as long as the organism is appropriately deprived, the conditioned reinforcing function may extinguish after a time if it is not further reinforced by association with the primary stimulus.  Nevertheless the conditioned reinforcer is capable of operating to condition behavior in its own right.  But in order for this neutral stimulus to acquire the function of a reinforcer, it must have had some previous history of association with the primary reinforcer.  

Much of our human behavior is maintained in great strength by conditioned reinforcers.  Consider the worker who is never given a word of praise or approval from his employer and hence extinguishes at his job; he has become discouraged and quits.  Because of the absence of the necessary conditioned reinforcers, the behavior fails to be maintained.  Of course one could argue that the man is being paid for his work (money is also a con​ditioned reinforcer).  The intimate association of money to the primary reinforcer (money buys food) ought to be enough to maintain the beha​vior.  The fact that the man has become extinguished at his work prob​ably means that the pay either comes too infrequently or in too small amounts.  Fortunately there are many important rewards in one's work besides the pay itself.  A variety of conditioned reinforcers operate which may include encouragement and mutual verbal reinforcement from one's fellow workers, appreciation from those for whom we work, interest in our jobs, and the social reinforcement derived from being part of a work​ing group.  What this all boils down to is that there is a multitude of secondary or conditioned reinforcers that operate to maintain our beha​vior.  To say that morale is good means that the behavior of the members of the group is being mutually reinforced by conditioned stimuli.  Be​cause of the powerful control that can be gained by applying these con​ditioned reinforcers, one often wonders why so many people in authority and in a position of control fail to use them to maintain good morale and efficient working behavior.  Apparently, for some people, the presentation of conditioned reinforcers is aversive to themselves.  They may be em​barrassed to give compliments or hate to say “thank you” or find it difficult to recognize another's work.  

To understand precisely how conditioned reinforcing functions are acquired and how they operate in our lives, we shall turn to the experi​mental laboratory and the studies with lower organisms.  After we have examined the basic principles involved in conditioned reinforcers, we shall apply them to human personality.  

The process whereby a neutral stimulus can take on the function of a secondary reinforcer (Sr) was simply demonstrated in an early experi​ment by Skinner.1 The first step in developing an Sr is for the stimulus to take on the function of a discriminative stimulus.  Skinner trained his rats to approach a tray for a pellet of food when a sound was made from the discharging food magazine.  Eventually, as soon as the click of the magazine was sounded, the rats approached the tray and ate the food.  Once this rather simple discriminative behavior had been acquired, a bar was introduced into the cage as a novel stimulus.  When the rat pressed the bar, a click was sounded, but no food was presented.  As a result the rate of bar pressing went up and was maintained for a time, even though prior to the experiment no association had been made between the bar-press response and food.  The click alone, which had previously served as a discriminative stimulus (SD) to approach the tray and secure food, now became a conditioned reinforcer for a new response, the bar press.  The experiment also demonstrated another characteristic of the Sr, that is, the capacity to generalize to other responses once it has been established.  We note that in the original conditioning of tray approach, the “click” served as a discriminative stimulus for approaching and eating.  In the later test, a new response was introduced, one that had no previous association with the food.  Once the response occurred, it became strengthened by the mere sound of the click following the pressing of the bar.  

The first principle is clear:  for a stimulus to operate a secondary reinforcer, it must have been first established as an SD for some response that had been primarily reinforced.  Once this has been attained, the stimulus can then act as an Sr to maintain other behavior having no previous history with the primary reinforcement.  

The association of the neutral stimulus and the primary reinforcing stimulus must be of a particular sort; that is, it must precede the response as a discriminative stimulus.  A study of Schoenfeld, Antonitis, and Bersh2 illustrate the fact that other contingencies will not work.  In their experiment, two groups of rats were conditioned to press a bar, using primary reinforcement of food.  In their experimental group, a light was correlated with the reinforcement when the animal seized and ate the food; the light followed eating by approximately 1 second.  The control group was conditioned in the same way except that the light was absent during conditioning.  Following conditioning, both groups were extin​guished 1 hour each day for four days.  Results showed no significant differences in the extinction rates of either group.  It is clear that the light did not act as a secondary reinforcer for the experimental group.  If it had, the rate of bar pressing should have exceeded that of the control group conditioned without it.  A mere correlation of the neutral stimulus and primary reinforcement is not enough to establish it as a conditioned reinforcer.  For the neutral stimulus to operate as a secondary reinforcer, a temporal priority must be involved.  It must precede the response and act as a discriminative stimulus in the initial conditioning.  

We have established so far:

1.
That a stimulus must acquire the status of a discriminative one first if it is to operate as a conditioned reinforcer later.  

2.
Once the Sr function is established, it can act to reinforce other behav​iors not previously associated with the primary reinforcement.  It has a generality of function.  This principle is of great importance in understanding how conditioned reinforcers operate as they do in the de​velopment of human behaviors.  

There are also a number of other variables of which the strength of the conditioned reinforcer is a function.  

3.
The strength of the conditioned reinforcer depends on the number of times it has been paired (as an SD) with a primary reinforcer.  Bersh3 paired light with dropping of food into a tray, using different numbers of pairings with various groups of rats.  He found that when the light was tested as an Sr, it served to maintain stronger behavior when the original conditioning had been greater.  This finding has also been recently substantiated by Hall,4 using a different type of apparatus.  He placed a black-and-white goal box at each end of a T-maze as the secondary reinforcing stimulus.  The animals had previously learned to receive food in either one of the boxes, white or black.  He found that the strength of the secondary reinforcing stimuli, as measured by he number of times the rats would run to the white or black box in he absence of food, increased proportionately to the number of times it had been previously associated with the primary reinforcer of food.  

4.
The amount of primary reinforcement paired with the secondary reinforcers will determine the later strength of the Sr.  D'Amato5 used two conditions of primary reinforcement, called high and low reward.  Rats were given 70 trials on a straight alley runway.  Half the trials were reinforced with five pellets of food (high reward) when they reached the end of the runway and the goal box, while the other half of trials received one pellet (low reward) in a discriminatively different goal box.  In the test sessions, a T-maze was used with no primary reinforcement.  Only the goal boxes of the high and low reward were at either end of the maze.  The preference for the high reward was extremely significant, even though no primary reinforcement was given at the time.  He concludes that when one secondary reinforcer is pitted against another secondary reinforcer, the amount of previous association with primary reinforcement is important in determining the strength of the secondary reinforcer.  

Butter and Thomas6 measured the amount of primary reinforcement, using various concentrations of sucrose solution in water (8 and 24 per cent).  Two groups of rats were trained to approach a dipper on presentation of a magazine click (SD).  Rats were tested by bar pressing to receive the click as an Sr, an experimental situation similar to that described at the beginning of this chapter.  The 24 per cent group exceeded the 8 per cent group in speed of approach training and amount of later bar pressing.  Both experimental groups pressed the bar significantly more often to get the click than did a control group which had received no sucrose solution in the training period.  

5.
We have already demonstrated that an Sr will function to reinforce responses different from those operating during the original training.  The same generality of function also operates under what arc called different drive conditions (see Chapter 7).  A neutral stimulus that becomes an SD correlated with one set of conditions (food reinforcement presented to food-deprived animals) will act as an Sr when the deprivation is shifted to another drive (water deprivation and water reinforcement).  Earlier studies have demonstrated that rats preferred the side of a T-maze in which food and water appeared, although they had been satiated with both at the time of testing, indicating that the sight of food or water has some Sr function.7 Furthermore, rats ran faster on a straightaway to an end box that contained food than they did to one that was empty, even though the animals had been satiated with food.8
More recently D'Amato9 gave rats practice in running a straightaway, first depriving them of water and using water as the reinforcing stimulus.  The goal box was painted dark gray, and a white card operated as the SD.  When tested in a T-maze after water deprivation, the subjects showed strong preference for the side of the T-maze in which the former goal box was located.  In a second part of the experiment the reverse operations were presented, using only the secondary reinforcer.  The secondary reinforcing functions of the goal boxes were equally effective in both situations.  

Similar results have been described by Estes,10 using the bar press as the response studied.  He trained rats by water deprivation and an accompanying sound stimulus to press the bar.  When reinforced by the stimulus under conditions of food deprivation, he concluded that the secondary reinforcer can be effective even though the original drive has been satiated, provided another one (in this case, water deprivation) was present in order to initiate activity.  

6.
A conditioned reinforcer will act as a more powerful reinforcer if it is applied on a schedule of partial reinforcement than if applied on schedule of regular or continuous reinforcement.  That is, its function will extinguish more slowly when applied on a schedule and consequently will maintain longer.  Kelleher11, working with pigeons, used the click of a food magazine as the SD for approaching the tray and eating grain.  When the click was well established as an SD for approaching and eating, it was later used as an Sr to reinforce key pecking on FI, FR, and VR schedules.  He reports that the birds generated patterns of response similar to those of pigeons who were conditioned on the same schedules using primary reinforcement.  

APPLICATION OF THE PRINCIPLES OF CONDITIONAL REINFORCEMENT

We have demonstrated through the use of laboratory experiments with animals how a stimulus can take on the function of a secondary reinforcer, as well as some of the variables of which the Sr is a function.  Since the vast amount of human behavior is developed and maintained through the operation of conditioned reinforcers, we shall devote the remainder of this chapter to them.

Generalized Reinforcers

In our animal experiments we noted that when a particular stimulus is conditioned to one kind of response, it can also operate to reinforce other behaviors as well.  Many of us have a certain similarity in our conditioning histories; we share a vast similarity of cultural stimuli, being brought up in a particular country where the inhabitants share certain codes of conduct, attitudes, and social customs.  The reinforcers also have a commonness of function.  They are generalized in two ways.  Once established under one behavior, they reinforce other behaviors.  They are also generalized in the sense that they are shared by many people.  Knowing the exact number of these generalized reinforcers is of no great importance.  Different terms are often used to describe them.  As a point of departure, however, let us examine five kinds of generalized reinforcers suggested by Skinner.12 They include:  attention, approval, affection, submission of others, and tokens.  For most people, these are positive reinforcers of behavior and in all probability account for a great deal of the reinforcement that keeps us going.  In discussing them, we should keep in mind that as humans and primarily social individuals, the reinforcement function that comes from at least the first four involves the behavior of other people.  The reinforcing stimulus, then, is some aspect of the behavior of another person. 

ATTENTION
The precise nature of attention differs both according to the response and the reinforcement.  In reinforcing the behavior of someone else it can be applied by a mere glance, a wave of the hand, snap of the fingers, a verbal response such as "look here" or "hey you," or the calling of one by his name.  At any rate the characteristics of the stimulus involve little more than setting the occasion for some activity.  It may be difficult to state precisely where attention as a reinforcer ends off and approval begins.  In earlier psychologies the "need for attention" was frequently understood as a basic drive in man, something no one could do without.  In the framework of a more behavioristic psychology, attention simply refers to some response of a second person which acts as a reinforcing stimulus for the behavior of the first person.

Often attention is simply a condition prior to other reinforcements.  For a person to receive a variety of other reinforcements, a recognition of his presence in a given place is necessary.  Because it leads to the possi​bility of further and more powerful reinforcements, attention itself be​comes powerful.  Attention as a reinforcer involves little more than recognition, although in certain cases, such as "the attention-getting be​haviors" of children and some adults, it can become a complex kind of reinforcement.

The operation of attention as a reinforcer begins early in life:  the cry of the baby is reinforced by the mother's coming and picking him up.  If this act is too strongly reinforced, the infant may grow up to become a cry baby." Children often make noises, ask foolish questions, or interrupt as means of attracting attention.  We are familiar with the child who "refuses to eat" simply to get attention.  Here the secondary rein​forcer is more powerful than the primary one of food.  Sometimes deliberate disobedience is involved, and even though it will be punished, it persists.  The child so deprived behaves in a way that will secure the reinforcement, despite its aversive consequences.  The attention of the parents is more powerful than the aversive punishment.

The inventory of behaviors that are resorted to by the child in order to receive attention is a long one:  complaining, crying, thumb-sucking, bed wetting.  The problem in these situations is that the normal behavior of the child in his efforts at work and play may go unattended because of too busy or ignoring parents.  The reinforcing function of attention has already been acquired in the child's early life, and consequently he may resort to a variety of unfortunate behaviors which will assure his receiv​ing it.  If he were given adequate attention reinforcements from his regular efforts in the course of his work and play, there should be no reason to resort to these devious techniques.  Behavior that seeks this kind of attention reinforcement is often carried on into the years beyond childhood.  The adolescent asks irrelevant questions, interrupts, or seeks a variety of ways to be unusual.  He acts "cute," shows off, boasts, teases, talks roughly and obscenely, or becomes deliberately disobedient.  Of course, if not excessive, all these can be considered part of normal grow​ing up.  When they become the dominant reactions in a personality to achieve reinforcement, difficulty arises.  As a correction to these "atten​tion-getting" reactions, other responses more socially acceptable must be reinforced.  The person can be given special duties whose performance will achieve the sought-for reinforcement.  So frequently, when children resort to the less acceptable and irritating behaviors that demand atten​tion from others, it is because the more acceptable responses, normally rewarded, go unreinforced. 

Behavior that requires attention as reinforcement sometimes becomes so excessive that we call it abnormal.  It dominates the personality and becomes inappropriate to the situation.  Frequently these exaggerated reactions develop in people who have been neglected or have received decidedly less attention than that they observe given to others.  Because the usual responses to accomplishment which ordinarily call out atten​tion are lacking, they resort to more distorted activities.  The person whom we often call egocentric, or self-centered, is merely one whose every act demands a regular reinforcement.  In their past histories such persons may have been strongly reinforced either wittingly or un​wittingly by people about them.  Maybe their parents thought they were terribly "cute," so "cute" behavior was strengthened.

In the most exaggerated forms, behaviors that require strong amounts of attention are found in behavior disorders.  We have all encountered the complaining hypochondriac whose endless list of complaints and symp​toms have been reinforced by the listening behavior of his friends and physicians.  One of the most effective ways of eliminating these com​plaints is by extinction through failing to listen or through ignoring them.  Of course, if one gives in or differentially reinforces their com​plaining, the symptoms become worse.  One of the reasons much of the unfortunate behavior of this sort develops and persists is because the listener is required to hear and attend.  Had these people received rein​forcements of more appropriate behavior in their developmental years, these extreme behaviors might not have been resorted to.  The failure to give proper attention as reinforcement is not meant to be given as an explanation for all behavior disorders, as indeed it is not.  It is simply mentioned here as one kind of condition where the possibility exists.

What Alfred Adler13 called the character trait of vanity is closely related to our description.  In the development of a neurotic personality, he observed that the person exhibited excessive demands for recognition.  He was intensely preoccupied with what other people were thinking of him and with the impression he was making on others.  In athletics he "plays to the grandstand."  In social gatherings, he must be the center of all conversation.  For others to receive attention is an insult to his vain personality.  Adler felt that this behavior had its origin in deep-seated feelings of weakness and inferiority.  Although modern psychology no longer uses such terms as "inferiority complexes," as Adler did, an inter​pretation of Adler's ideas is possible.  The "vanity syndrome" really means that an individual is resorting to numerous devices that will assure him attention as reinforcement.  The reasons are to be found in his history of deprivation and failure to receive attention reinforcements for more appropriate behavior. 

The Use of Attention in Conditioning and Extinguishing Human Beha​vior.  Harris et al.14 attempted to use attention as a reinforcer to develop walking behavior in a nursery school child three and one-half years old who had recently regressed to a more primitive crawling response.  The child's typical pattern of behavior was to crawl to her locker area and leave her clothes.  Then she would crawl to some out-of-the-way place and sit crouched.  She would crawl to the bathroom, raise herself to the sink, rinse her hands, and crawl to groups of children gathered for small snacks.  The usual friendly approaches of her teachers toward her resulted in strong withdrawal behavior.  By the end of the second week in nursery school she was avoiding all contacts with children or adults and avoiding the use of playschool materials and equipment.  It was estimated that 75 per cent of her time (exclusive of times when everyone was seated) was spent in an off-feet position.  First it was decided to withhold any atten​tion as reinforcement when she was in this position (except for normal sitting activities).  Furthermore, teachers were not to show anger, disgust, or distaste for this activity.  Concurrently, on-feet behavior was imme​diately and positively reinforced.  She was to be given attention when​ever she displayed standing behavior.  During the initial days, behavior approximating standing had to be reinforced because she stood so infrequently.  To be sure that the reinforcement was immediate, one teacher was always within range of her.  Student observers kept a record of the time she was on and off her feet.  One week from the beginning of the reinforcement procedures she was on her feet a large proportion of the time.  By the end of the second week, her behavior was indistinguish​able from the other children in the nursery school.  She talked readily, smiled, used all the outdoor equipment.  However, she was not making direct social responses to the other children.  Much of her play was of the parallel nature (playing in proximity to other children without inter​action). 

In order to be sure the reinforcement was the significant variable, it was decided to reinstate the off-feet behavior and then once again estab​lish the on-feet behavior.  The procedure was to extinguish on-feet beha​vior by withholding reinforcement and then give continuous attention when she was off her feet.  Accordingly, the off-feet behavior reached a frequency of about 80 per cent of the time spent in school.  However, a reversal to on-feet activities was not difficult to recondition.  By the end of the first week of reconditioning she was showing behavior that was normal of the group.  In addition she was imitating other children and accepting social contacts with all the adult staff as well as several children in the group.  The authors comment that within a five-week period the child's behavior showed a degree of progress that would have been expected within not less than five or six months under previous guidance techniques. 

Allen et al.15 report the case of a preschool child, Ann, who responded favorably to adult attention but seldom interacted with other children in her nursery school.  She was spending increasing time just standing and looking.  Frequently, she would make a "make-believe" bed out of a packing box and would retire to it in the play yard in order to "sleep."  A plan was instituted which made adult attention contingent on play with another child.  Teachers were physically present as usual, but the only change was the condition under which Ann might receive attention.  Two independent observers recorded her behavior.  For five days the baseline data were obtained (number of interactions with other children).  In the beginning of conditioning, any behavior that approximated a social interaction was reinforced by adult attention– for example, standing near another child, playing beside another child, or in the sandbox or at a table.  As soon as Ann interacted with another child, an adult immediately gave her attention. 

The results indicated that at the time the baseline data were taken, Ann was spending about 10 per cent of her time interacting with other children, and 40 per cent with adults.  During the rest of the time she was solitary.  By the end of the sixth day of reinforcement, she was spending 60 per cent of her time in active play with other children, and the percentage of her adult interactions had dropped to 20 per cent.  The experimental procedure was then reversed, and Ann quickly reverted to her old ways.  The procedure was again reversed and Ann's percentage of time spent with other children again rose to 60 per cent.  Other improve​ments in her behavior occurred, which seemed to be the by-products of this conditioning procedure.  For example, her speech improved and com​plaints about imaginary bumps on her head were eliminated entirely. 

Conditioning and Extinction of Crying Responses Using Attention as Reinforcement.  In all probability children who become "cry babies" do so out of the inadvertent attention given by overprotective parents or other adults.  In order to understand how this may come about, a distinc​tion between respondent and operant crying should be made.  Hart et al.16 have pointed out that respondent crying in children occurs in response to a sudden, unexpected, or painful stimulus– for example, being hit by a large child, falling and hurting, or being caught in playground equip​ment.  Operant crying, on the other hand, is emitted and maintained by the reinforcement contingencies presented– for example, when an adult fails to attend to a child's needs immediately, or when a child calls for help and mother fails to come right away.  Crying that originated as re​spondent behavior can, of course, easily become operant. 
To test whether or not operant crying could be made to come under the appropriate reinforcement contingencies such as attention, Hart et al.17 selected two preschool boys from the Laboratory Preschool at the University of Washington because of their high rates of operant crying.  In both cases the rate of crying was recorded by a teacher who kept a pocket counter.  She depressed the lever for each crying [image: image1.jpg]Figure 6-1. Conditioning and extinction records of
operant crying in a preschool boy, named Bill. The con-
ditioning periods are shown in dark circles, extinction in
the open circles. (From B. M. Hart, E. K. Allen, J. S. Buell,
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episode.  A cry was defined as one which could be heard for at least 50 feet and lasted five seconds or longer.  For the first two days the rate of crying was recorded in order to get a baseline rate.  Under this condition the crying usually lasted until the teacher came over and attended to the child.  Extinction procedures were then introduced.  Each time a child cried, the teachers ignored him.  They were instructed not to approach the child, not to speak or look at him except for an initial glance in order to assess the situation.  If he cried in proximity to the teacher, she was to turn her back and walk away.  If, on the other hand, the child responded in a more appropriate way after a fall, scrape, or push, the teacher gave her atten​tion and approved.  At the beginning of the experiment (baseline rate) one child, Bill, was crying at the rate of 5 to 10 times every morning at school (see Figure 6-1).  Within five days after the beginning of extinc​tion procedures, his rate decreased to between zero and two episodes per morning.  However, when the adult attention was again given to all operant cries, their approximation to the baseline rate was soon rein​stated (second part of the graph).  After four days, extinction was again reestablished.  The study indicates that the rate of operant crying may be largely a function of adult attention procedures. 
Negative Attention as a Reinforcer.  Our everyday observations tell us that children (and adults) will behave in such a manner, particularly if they are generally ignored or socially isolated, to gain attention even though that attention may take the form of disapproval or sometimes even punishment.  Sometimes children act as "brats" because that is the only way they can draw attention to themselves. 

Experimentally Gallimore, Tharp and Kent15 have demonstrated that children will respond to mild disapproval ("You're wrong") more fre​quently in a situation of social isolation than to no attention at all.  The children participated in a game that involved matching in which face-to​-face contact with the experimenter and mild disapproval were contingent on pressing a button that had little likelihood of "being right."  The children who had first been subjected to a period of social isolation prior to the experiment made more responses than the controls who had been "socially satiated" by warm attention from the experimenters.  The posi​tively reinforcing function was illustrated in one case where the experi​menter neglected to open the panel and offer the negative comment, "You're wrong."  The subject immediately asked, "Aren't you going to tell me I'm wrong?" 

ACQUISITION OF ATTENTION AS AN Sr
We are all aware of the fact that no one has any inherent "need for attention."  If our animal studies are correct, for attention to operate as a secondary reinforcer at the human level, it must have been previously conditioned as a SD under conditions where some behavior was primarily reinforced.  This is exactly the case in the acquisition of attention.  Take, for example, the crying of a baby which receives attention, to see how the process came about.  Crying is about the earliest response to appear in our behavioral repertoires.  The initial stimulus may be pain or discomfort from some internal or external condition such as the absence of food in the stomach, cramps in the bowels, or possibly the point of a diaper pin.  As a result, vigorous activity is emitted, accompanied by the vocaliza​tions.  Crying brings the parent immediately, who attends the child, corrects the situation by removing the painful stimulus, gives the child the bottle, burps him, or removes the pin, thus providing some reinforce​ment.  The adult's attentive behavior becomes the discriminative stimulus and the reinforcement is primary.  The attentive behavior of the adult is the added stimulus to the occasion.  Once acquired through early con​ditioning, attention on the part of our parents and other adults can later operate as a secondary reinforcer for a great variety of activities which may have no connection with the original conditioning situation. 

APPROVAL

Often attention alone is not enough.  To maintain behavior, approval is necessary.  This takes the form of many gestures and verbal responses such as "good," "fine," "that's right," "good job," or any other form of commendation.  Approval may involve some kind of public recognition, placing one's name on the honor roll or the "dean's list," indicating approval by the university of the work we have accomplished.  Often what we call praise from our teachers, bosses, or elders amounts to simple approval. 

In our American culture the approval of others is highly significant.  Through differentiation we exhibit behavior that meets with approval by words, gestures, or facial expressions, rather than favor other kinds of activity that would go unapproved.  The early behavior of the infant is "shaped out" through the selective application of approval.  When the child drinks all his milk or walks across the room without falling on his face, approving smiles and words are presented by the adoring parents.  Much behavior considered socially appropriate is strengthened and main​tained by the approval of others.  We frequently speak of "social accept​ability," indicating that a person engages in behavior that meets with the approval of the group.  In order to get the approval he must engage in this behavior to the exclusion of others.  Because these reinforcers are often applied by a group instead of a single person, they are all the more powerful.  The child learns to do the right thing because he is more likely to gain approval.  Because the conditioned reinforcer may be weak in its early development such approving reinforcements may have to be accompanied by more primary ones, such as a candy bar or a piece of chewing gum. 

Our clinical observations give evidence that individuals who are not able to behave in ways that will meet with approval of others are often likely to find recourse to activity that will secure alternate reinforce​ments.  They may become withdrawn or solitary because the reinforce​ments for "social behavior" have not been forthcoming, and therefore that behavior becomes extinguished. 

Even though adult behavior is maintained by approval, sometimes we do not care to admit or verbalize it.  The connections between the specific behaviors and the reinforcements given are often quite subtle and frequently operate without the person's being able to recognize such a connection.  We attend church regularly if it is the approved thing to do.  We accept social engagements because some form of approval is forth​coming.  We dress in the prescribed manner because it is approved, and we drive those kinds of automobiles that are approved by our neighbors.  Twenty years ago, a man's social status was somewhat determined by the kind of automobile he drove.  Since the more expensive cars tended to gain more approval, they were bought exclusively by those who could afford them.  Today an interesting cultural change has taken place; frequently the smaller foreign cars meet with more approval than the large expensive ones; in fact in some communities, to drive a big expen​sive car is considered ostentatious and meets with reactions quite in reverse of approval. 

The college coed, or almost any female for that matter, may preen before the mirror for long periods, hoping to get the approving glance of her escort.  Fads and fashions are subject to approval, and change as the functions of the reinforcement can change.  They persist only as long as the approval is forthcoming and vanish as it is withdrawn.  College men try out for sports or enter into extracurricular activities that meet with approval.  To do what is the fashion, what is in vogue, and what the particular community thinks is "right" are all directed toward the same generalized reinforcer.  Students study to the degree that such behavior is the approved thing to do; if they happen to belong to a group where studying is not too fashionable (a condition that unfortunately exists on some campuses), the students just manage to get by or do their work behind closed doors so as not to be discovered by their disapproving friends. 

In the field of education, approval usually operates as a positive rein​forcer.  Through the selective administration of words like "good," "right," "correct" proper responses are learned and shaped out and irrelevant ones extinguished.  The teacher reinforces the child when he does his arithmetic correctly.  In this way the child learns much of his primary education.  As he grows older, more complicated generalized rein​forcers come into operation in the form of high marks, diplomas, high honors, and election to exclusive societies such as Phi Beta Kappa (see also the subsequent section, "Tokens").

The Use of "Social Reinforcers" to Condition Behavior in Infants.  The term social reinforcer is commonly applied to refer to any reinforcer that involves the behavior of another person.  When our verbal behavior rein​forces each other we can interpret the reinforcement as being social.  Generally speaking, these social reinforcers fall into the group we are discussing as generalized reinforcers.  They could involve attention, ap​proval, affection, or the submission of others.  We have already seen how attention can alter the behavior of preschool children either by presenting or withholding it.

An experiment by Rheingold, Gewitz, and Ross19 shows how the social reinforcement, interpreted as the attention and possibly approval of an adult, can condition vocalization in young babies.  Their subjects were 21 normal, healthy infants, 3 months of age, living in an institution.  During the baseline days the experimenter leaned over the infants with an expressionless face and the number of vocalizations was counted.  During the next two days, the experimenter responded to the infants' vocalization by smiling, clicking, or touching the infant's abdomen.  In the following two days (extinction) the experimenters returned to the baseline conditions.  Conditioning raised the number of vocalizations above the baseline rate.  The average number at the start of the experi​ment was 13 to 14 vocalizations in a three-minute period.  During con​ditioning the rate rose to an average of 18, indicating an increase of 39 per cent on the first day.  On the second day of conditioning the average number rose to 25, a further increase of 34 per cent.  Extinction reduced the number on the first day to 17 and to 15 on the second day, this latter figure approximating very closely the baseline rate.  These results suggest that a social reinforcer can be effective as early as three months of age in modifying the responses of infants.  Similar results also with three ​month-old infants have been reported by Weisberg20 when the social reinforcement consisted of leaning over, touching the infant's chin, smiling, and "talking" to him. 

AFFECTION
Skinner suggests that of the three reinforcers mentioned so far, affection is the strongest.  Here the connection with the primary rein​forcer is most obvious.  In infancy the child received affection from his mother when some aversive stimulus was removed, a diaper changed, or an irritation relieved.  In the early feeding stage, the child psychologists suggest we apply vast amounts of affection in the forms of cuddling, hugging, kissing, and embracing so as to "give the infant a feeling of security or of belonging."  What they really mean is that such an affec​tionate response frequently facilitates the feeding process and becomes SD for the responses of feeding and its primary reinforcement.  Later on, such affectionate responses can operate as secondary reinforcers in their own right.

Development of Affection as an Sr  The secondary reinforcement of affection is derived from a variety of primary reinforcers in infancy and childhood other than those of feeding.  The infant begins his postnatal life lacking any kind of social behavior.  Because of his biological immaturity the few responses he exhibits are adequately reinforced.  He is held, handled, carried, diapered, covered, and uncovered by his mother according to the particular primary reinforcement, either positive or negative, that happens to be operating.  His mother becomes a dis​criminative stimulus, and her responses serve to relieve the uncomfort​able stimuli or terminate deprivation and become intimately related to the primary reinforcements.  With maturation he develops more organized behaviors, and these patterns become more specifically related to the reinforcements.  He is picked up and held when he falls down, is com​forted when he cries, is cleaned when he gets dirty, given food when hungry, all of which are behaviors developing in a close interaction between mother and child.  As he gains control over his environment, the effective behavior of others begins to operate.  The reinforcing func​tions of his mother's behavior becomes more generalized to include other people:  father, brothers, sisters, relatives, friends, and teachers.

Likewise, other behaviors involved get reinforced.  The friendships at childhood are mutually reinforced by supplementing each other.  Close friendships of adolescence introduce new elements of affection reinforcement between members of the same sex and pave the way for the operation of affection reinforcements exchanged between members of the opposite sex.  So intense a reinforcer is affection that the behavior we call crushes often develops.  The entire personality is directed toward the giving and receiving affectionate reinforcements from a specific person.  By this time the reinforcements become intimately related to sexual reinforcement, and the individual matures biologically to the point where sexual stimulation has a stronger primary reinforcing function.  Of course the sexual reinforcements do not begin at adolescence.  Erogenous zones of the mouth and genitalia have been frequently stimulated through affectionate contact in earlier years.  Freud was aware of the significance of these zones in infancy and childhood, and Kinsey21 has demonstrated that a variety of sexual outlets are operating long before a person reaches puberty1 masturbation being the most common one in the adolescent years.  In maturity, sexual outlets are preceded by a variety of affectionate responses. 

Unfortunate Consequences in Affection as Reinforcement.  When affec​tion is withheld, alternate behaviors may be resorted to.  We speak of the unloved child, the lonely old maid, and the jilted lover.  Like attention and approval, when the common responses that have achieved the reinforce​ment of affection earlier are no longer capable of receiving it, behaviors may be substituted that attempt to gain some other form of reinforce​ment.  Levy22 has carefully studied the problem of withholding affection from children.  In his study of abandoned and orphaned children and children reared by indifferent nurses and governesses, he observed that when children who previously had affection and were later denied it, they would try to maneuver affection by pleading or exhibiting helpless reactions.  The "kissing bug" reaction exhibits such a demand for affec​tion reinforcement.  These children may also become whiners, naggers, or complainers. 

We have learned that the most stable behavior is maintained by some form of intermittent reinforcement.  Frequently parents overdo the application of attention and affection to the extent that the children are described as overprotected.  Overprotection can take many forms.  Levy23 describes the outstanding characteristics of this kind of behavior on the part of the parents: 

1.
Excessive contact between mother and child, much fondling, kissing, hugging, holding of hands, keeping child in sight.

2.
Prolonged infantile care, weaning occurs long after the usual time, child is bathed, dressed, fed long after the average mother has given up these activities.

As a result of the excessive use of this kind of reinforcement, the child continues his infantile behavior (Why not?  It is adequately rein​forced!) He is described as dependent, selfish, and demanding.  His frustration tolerance is low (because of too much regular reinforcement), so that when the affection is withheld, the child shows temper and regression.  He has difficulty in adjusting to new situations, wants things his own way, and is restless under discipline. 

SUBMISSION OF OTHERS
In older psychologies, one used to hear of the "need for power." As a matter of fact, psychoanalyst Alfred Adler postulated the need for power, later reduced it to the need for superiority, and still later trans​lated it to social interest as the basic driving force in man.  What Adler recognized, but put into rather mentalistic terms, was that the behavior of submission is a powerful reinforcer for the person to whom one sub​mits.  Sometimes we speak of the need to dominate, control, or overcome.  The same operation is taking place here.  Those individuals who apparently have strong "needs" to dominate or gain power have been brought up where the reinforcement contingencies were such that their behavior achieved submission from other people. 

Giving in to the bully's demands serves to increase the probability of his bullying again.  Through coercion of other people, the acquiescence of the subservient takes on a conditioned reinforcing function.  Showing signs of defense to our superiors reinforces them.  We are told that if we "give in," those to whom we have acquiesced will like us better.  Behavior of cowardice implies acquiescence.  To "butter up" somebody (your boss) involves submission as a secondary reinforcer because in telling him how great he is (also some approval maybe) or in expressing praise in more subtle phrasing, one implies that he, the giver of the reinforcer, is not so good and hence submissive.  When we speak of prestige, we may mean nothing more than the application of attention and submission to a variety of behaviors emitted by those who "have the prestige."  Those who rule or dominate require acquiescence as a reinforcement.  The parent is reinforced often by the helplessness of his children.  We learn that the "only way to get along with some people is to give in to them."  We train our offsprings to be polite because politeness toward elders can serve as a powerful reinforcer. 

By the proper and selective administration of submission, we in turn may be reinforced in other ways.  The child who gives in to his parents' demands is saved the aversive stimuli of their punishment or is presented with the primary reinforcement of candy for "being good" and polite.  We soon learn the value of submission in gaining the other reinforce​ments from those to whom we have acquiesced.  In "being nice" to our boss, we may in turn be reinforced with a salary raise or at least relieved of the aversive effects of his tirades or nasty disposition.  When the matter of control is not immediately within our reach, to acquiesce may be the most discreet move. 

Some people whose behavior has been generously reinforced by sub​mission find giving this reinforcement on their part very aversive.  The person who dominates and is reinforced by submission, finds it hard to submit.  The boss who is used to receiving deference from his workers does not like to be "told off." Those people who are commonly reinforced by submission find such behavior aversive and the antithesis of what they are used to receiving.  "To eat crow" ordinarily implies that the individual "in the driver's seat" is put in the opposite position.  He is used to being the boss, but suddenly the tables are turned, at least tem​porarily.  There is the danger of retribution from the superior, but for the subservient, to have "the shoe on the other foot" is a mighty powerful reinforcer. 

Much of the behavior of people in so-called "important positions" is maintained because of the reinforcement they receive from the sub​mission of others.  Were it not they would soon leave their positions as president of the college, the company, chairman of the board, or head of the department because of the aversive aspects of these jobs. 

Skinner suggests that the physical dimensions of acquiescence are not so subtle as those in attention, approval, and affection. 

It is difficult to define, observe, and measure attention, approval, and affection.  They are not things but the aspect of the behavior of others.  Their subtle physical dimensions present difficulties not only for the scientist who must study them, but also for the individual who is rein​forced by them.  If we do not easily see that someone is paying attention or that he approves or is affectionate, our behavior will not be consistently reinforced.24
However, in acquiescence the dictator may demand the specific signs of his power.  The practices of respect and deference (that is, bowing, saluting, kneeling, and the like) are clear-cut.  An apology is not easily misunderstood, and "buttering up" is only too clear to those who don't happen to be doing the buttering. 

The kind of behavior described as submission was recognized earlier in Freud's concepts of the ego and superego.  As the superego operated in its control, it demanded submission on the part of the ego.  It was endowed with the power to destroy.  The perfectionism demanded by the superego could only be achieved by the ego in the application of power.  Karen Homey, a neo-Freudian, frequently found the "need for power" in neurotics and calls it a "neurotic need.  Such a need, she felt, had its genesis in the early insecurity of the child.  It operated as a protective device against the basic anxiety felt by everyone because we are all born into a hostile world.  The truth or falsity of such a hypothesis is difficult to test.  We shall have more to say about these problems in Chapter 14.  At this point a simpler and more empirical explanation is possible.  Those who exhibit the so-called need for power are exhibiting behavior in great strength which achieves a degree of submission from some others.  Be​cause it has achieved reinforcement in the past, it is maintained.  The contingencies are such that the behavior gets submission from others.  So long as that behavior is reinforced, it will persist. 

The effectiveness of submission as a reinforcer is seen in competition.  If competitive behavior is successful in a society, it is reinforced accord​ingly by the submission of the loser.  In sports the team or individual is reinforced for his winning by the submission of the other.  Our economic system thrives on competition, and the behavior is maintained as long as the person who sells is reinforced by the submission of those who do not get the order.  In societies where competition is less effective, the rein​forcement of submission fails to operate as strongly as it does in our culture.  Likewise in a competitive society, the importance of submission is seen in the behavior of those people who are considered ambitious.  The more their behavior is reinforced, the more ambitious they become.  We admire ambition to the degree that we accept submission as a rein-forcing agent.  When the behavior reaches such strength that we describe the individual as autocratic, overly dominant, or exploitative of others, the reinforcer has become too powerful, and the consequent behavior becomes exaggerated and approaches the abnormal. 

THE PREMACK PRINCIPLE
Premack20 has outlined a procedure of reinforcement which involves behavior itself as a reinforcer.  This has become known as the Premack Principle.  It operates as follows:  If the emission of one response is more probable than another response, the more probable response should reinforce it.  Putting it another way, given two behaviors, such as playing and eating spinach, the more probable one of playing can be used to reinforce the less probable one of eating spinach.  Thus, the frequency of eating spinach can be increased if the opportunity to play is contingent on the eating.  This principle has been applied to a number of different situations that require a person to emit some given behavior in order to have the opportunity to engage in another behavior. 

Another example might involve a mental patient who does not carry out his work assignments but who frequently likes to converse with a nurse.  The work assignments could be improved by making conversing with the nurse contingent on fulfilling the assignments.27
The application of the Premack principle allows one to select rein​forcers that are appropriate for each individual.  In a mental hospital not all patients are equally reinforced by candy, cigarettes, or an opportunity to watch TV.  Others would prefer to mix with the opposite sex, and visit museums outside the institution.  One way to find out what is reinforcing to a person is to observe the activities he prefers to engage in.  Then these preferred activities can be linked to build up the less frequent behavior which still will be reinforcing to the individual. 

The Premack principle has been applied to the control of classroom behavior of nursery school children.  Highly probable behavior– such as running around the room, kicking a waste basket or screaming– has been made contingent on less probable behavior– such as sitting quietly in a chair.  Applying the principle, Homme28 found the less probable behavior to increase. 

TOKENS
A fifth class of conditioned reinforcers, which can be distinguished by their physical dimensions, is that of tokens.  In Chapter 3 we mentioned money as a common conditioned reinforcer.  Because it can be exchanged for so many primary reinforcers, its function seldom dies out.  The con​nection between the behavior emitted and the reinforcing stimulus is quite evident.  Ordinarily we can verbalize the relationship.  For instance, certain work performed gets paid off by money; hard work receives its reward but loafing does not.  The strength of the secondary reinforcer also has its dimensions.  Five dollars has a stronger reinforcing function, ordinarily, than one dollar.  In our feeding experiments with the lower forms, we noted that the strength of the behavior varies with the amount of reinforcement, either primary or secondary.  Similarly, the worker becomes discouraged and quits if the pay is too small, since the amount of the reinforcement is not adequate to maintain it.  On the other hand, a good salary is capable of maintaining behavior at a high rate. 

Similar relationships between tokens as conditioned reinforcers and some form of primary reinforcement have been demonstrated in a num​ber of experiments using apes as subjects.  Perhaps two of the most relevant have been reported by Wolfe29 and Cowles.30  In one of these experiments chimpanzees were trained to insert discs into a vending machine that dispensed the primary reinforcement of grapes.  The discs became the SD’s for the response leading to the primary reinforcement of food.  Later the animals learned to operate other machines like slot machines, merely to receive the tokens (discs) as their reinforcement.  These could be saved up and at some later date exchanged for the primary reinforcement.  The discs were given reinforcement values according to how many grapes they could be exchanged for.  Blue chips could secure two grapes; white chips, one grape; and brass chips, noth​ing.  They soon learned to cast aside the brass discs in favor of the others and to work best for the preferred blue chips. 

In a later experiment, chimps were taught to operate a vending machine, called a chimp-o-mat, to secure a raisin.  The fact that the chimps could save up their chips is illustrated by the observation that in later tests where the animals worked for chips alone, they would save up to 20 chips before exchanging them for the primary reinforcement.  If the chimps were given the chips prior to the experiment, they would fail to work.  For example, one subject who ordinarily would save up to 20 chips in a single work period was given 30 chips before beginning the experiment.  In the experiment situation that followed, he would work for only 3 chips.  This kind of behavior has its counterpart in humans.  Some people quit work after they have saved up enough money to last for a while.  The amount they will save depends on their previous con​ditioning history, or as is often said, depends on their personalities.  The so-called shiftless may work for a short time only, perhaps until payday, and then quit to return to work only when their money is used up.  Others work for many years until they have acquired savings large enough to allow them to "retire." Like the chimp who was given the tokens before working, we know of people who, through private endow​ments, quit work as soon as they receive their inheritance; others of inherited wealth never work at all. 

Exactly how money acquires its conditioned reinforcing function is easily seen in the behavior of the preschool child.  Ordinarily the child's first contact with money is as some "shiny stuff" which has only slight reinforcing powers in whatever sensory feedback the child gets from seeing and feeling it.  At some point in his development he learns that this "stuff" can be exchanged for a candy bar, a piece of gum, or an all-day sucker.  From this point it takes on the function of a discriminative stimulus, and the transition is simple to its later use as reinforcement for other activities.  Also in his development the child learns the discrimina​tions between penny, nickel, and dime.  As secondary reinforcers these operate with different magnitudes for later behavior. 

Although important, money is not the only token operating in our lives.  The list is endless.  Prizes, medals, blue ribbons, awards, and certifi​cates of accomplishment, all act to reinforce specific behaviors.  The field of education has appealed to the use of tokens in great variety to main​tain behavior from the primary grades through college.  Children receive gold stars for doing good work, older students work for marks, grades, and diplomas.  Scholarship prizes in the form of medals, books, or money are also important.  The granting of an advanced degree is a powerful secondary reinforcer.  Doctors and professional people display certificates of their accomplishment in their offices for all to see. 

Use of Tokens to Condition More Appropriate Behavior in Disturbed Human Subjects.  One of the advantages of tokens as conditioned rein​forcers is that they can be used to bridge the gap when there is a delay between the response being conditioned and the eventual, most desired reinforcer.  In the previous chapter we cited a number of studies on shaping or differentiating more acceptable behavior using tokens that could later be exchanged for other reinforcers.  Hingten, Bandura, and DeMeyer3t taught autistic children to operate a lever for tokens that could later be exchanged for candy, crackers, or cereal.  Ferster and DeMeyer32 selected a simple response and gradually shaped more complex behavior that could be reinforced by tokens and exchanged for a great variety of reinforcers. 

An interesting study reported by Ayllon and Azrin33 involved non-responding psychotic patients in which patients had to perform a variety of responses for tokens that could later be exchanged for privileges in the course of their everyday activities.  Table 1 shows the different opportunities not ordinarily available to the patients and the number of tokens required for the patient to engage in these reinforcing activities.  The first experiment consisted in having patients work in offward duties for tokens.  In the extinction phase, the patients were told that working in these jobs could no longer pay tokens.  Results showed that under the experimental circumstances provided, during conditioning patients per​formed consistently, and no additional reinforcers such as compliments from supervisors were used.  The critical test of the conditioned reinforc​ing function of the tokens came when the patients were shifted from a preferred job to 

	TABLE I.:  List of Reinforcers Available for Tokens
	
	

	
	
	
	
	

	
	
	
	No. of
	

	
	
	
	Tokens Daily

	I.
	Privacy
	
	

	
	
	Selection of Room 1
	1
	

	
	
	Selection of Room 2
	4
	

	
	
	Selection of Room 3
	8
	

	
	
	Selection of Room 4
	15
	

	
	
	Selection of Room 5
	30
	

	
	
	Personal chair
	1
	

	
	
	Choice of eating group
	1
	

	
	
	Screen (room divider)
	1
	

	
	
	Choice of bedspreads
	1
	

	
	
	Coat rack
	1
	

	
	
	Personal cabinet
	2
	

	
	
	Placebo
	1-2
	

	
	
	
	
	

	II.
	Leave from the ward
	
	

	
	
	 20-mm.  walk on hospital grounds (with escort)
	2
	

	
	
	30-mm.  grounds pass (3 tokens for each additional 30 mm.)
	10
	

	
	
	Trip to town (with escort)
	100
	

	
	
	
	
	

	III.
	Social interaction with staff
	
	

	
	
	 Private audience with chaplain, nurse
	5
	min free

	
	
	 Private audience with ward staff, ward physician (for
	
	

	
	
	  additional time-i token per mm.)
	5
	min free

	
	
	 Private audience with ward psychologist
	20
	

	
	
	 Private audience with social worker
	100
	

	
	
	
	
	

	IV.
	Devotional opportunities
	
	

	
	
	 Extra religious services on ward
	1
	

	
	
	 Extra religious services off ward
	10
	

	
	
	
	
	

	V.
	Recreational opportunities
	
	

	
	
	 Movie on ward
	1
	

	
	
	 Opportunity to listen to live band
	1
	

	
	
	 Exclusive use of radio
	1
	

	
	
	 Television (choice of program)
	3
	

	
	
	
	
	

	VI.
	Commissary Items
	
	

	
	
	 Consumable items such as candy, milk, cigarettes, coffee,
	
	

	
	
	      and sandwiches
	1-5
	

	
	
	 Toilet articles such as Kleenex, toothpaste, comb, lipstick,
	
	

	
	
	      and talcum powder
	1-10
	

	
	
	 Clothing and accessories such as gloves, headscarf house
	
	

	
	
	      slippers, handbag, and skirt
	12-400
	

	
	
	 Reading and writing materials such as stationery, pen,
	
	

	
	
	      greeting card, newspaper, and magazine
	2-5
	

	
	
	 Miscellaneous items such as ashtray, throw rug, potted
	
	

	
	
	      plant, picture holder, and stuffed animal
	1-50
	

	SOURCE:  T. Ayllon and N. H. Azrin.  The measurement and reinforcement of behavior of psychotics,  Jour. Exp. Anal. Behav., 8 (1965), 357-383, Table, p.360.  Copyright 1965 by the Society for the Experimental Analysis of Behavior, Inc.  Reproduced by permission of the authors and the publisher.


a nonpreferred one.  This occurred when the patients were told that they would no longer receive tokens for working at the preferred job, but could continue to receive tokens for working at a nonpreferred job.  Seven out of eight patients immediately shifted to the nonpreferred task.  Thus, the token reinforcement was more enduring than any of the incidental or uncontrolled reinforcements a patient might get by performing a preferred task. 
A second experiment was designed to test whether there was intrinsic reinforcement in the work itself.  In Phase I of this second experiment patients were reinforced with tokens at the end of the day's work (with reinforcement contingent upon responses).  In Phase II the patients were paid in the morning before they started (vacation with pay?).  Some patients inquired about whether they might get extra tokens if they worked.  In this situation virtually no work was accomplished.  In Phase III, the situation was the same as Phase I.  Almost immediately, patients went back to work in order to get the tokens. 

The Token Economy.  Studies like the above have led Ayllon and Azrin84 to outline a plan they refer to as the "token economy," which is currently in use in many institutions for retarded children and beha​viorally disturbed people.  Generally, the patients are given tokens for a variety of desirable behaviors such as working in the laundry, kitchen, waiting table, and so on.  In return they can buy privacy, interact with the staff, eat at more atttactive tables, in the dining room, have TVs in their rooms, recreational activities, or candy and cigarettes at the com​missary.  Through such a program patients can be led to perform more desirable activities and acquire more social behavior in favor of merely sitting on the ward and engaging in troublesome behavior.  The ward assistants are trained to apply the token system.  (For a further discussion see Chapter 18.) 

Effects of Individual Differences in the Function of Conditioned Reinforcers
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Conditioned reinforcers do not share the universality of function that primary ones do.  We have discussed at length the reinforcers of attention, affection, approval, and submission because they happen to operate quite effectively in our particular culture.  Even though these have a generality of function as they are shared by most of us, individual differences do occur.  The so-called cold fish apparently finds no value in affection as a reinforcer; it simply does not work for him.  To understand this adequately, one would have to go back into the conditions in his development and early experience.  In all probability he had been raised with a minimum of affection, so whatever operated in his early training has since been extinguished.  Likewise, there are those who abhor the "limelight"– attention is just what they do not want.  For it to operate as a reinforcer, the application must be quite subtle. 

The individual differences in secondary reinforcements can also be understood by looking into comparative cultures.  Take the Balinese, for example.  They are described as calm, gentle, relaxed.  Dominant behavior is not reinforced by submission, nor is competition reinforced by approval.  A look at the early developmental training of these people helps to account for the differences in comparison to our own culture.  Small children are characteristically teased by their parents and elders.  When emotional outbursts occur, they are ignored until these expressions become extinguished.  If a little child wanders off, his parents do not chase him in a highly emotional manner (as ours may do).  Some older child or adult who finds him will calmly lead him back home.  Among the Balinese it is considered good manners to reach for things only with the right hand.  If a child reaches with his left, the mother pulls back the wrong hand and gently extends the right.  This is done not with emotion or scolding but regularly and peacefully.  This kind of behavior gives us a little understanding of the differences between the Balinese and our​selves and why the reinforcements differ as they do.  The Balinese child learns his conformity without ever being yelled at or threatened.  His own childish emotional angers and tirades become extinguished early, and he acquires unaggressive and compliant behavior characteristics of his group.35
EXTINCTION OF Sr’s
When the secondary reinforcer is withheld ordinarily the organism's behavior becomes weakened.  In human organisms, the extinction curve may not last so long as that of the rat because human beings are capable of complex discriminations which serve to tell us that this reinforcement no longer works, and thus they must seek alternate behavior that will be reinforced.  The substitution of alternate forms of behavior is common when the conditioned reinforcement of a behavior in progress is withheld.  The person accustomed to receiving attention or approval tries something else, often an unfortunate response when the ordinary beha​vior does not get reinforced. 

When a secondary reinforcer is withheld and later presented, our efforts may be renewed.  This is something similar to what happens when we report the response of "joy."  The joy we experience from seeing old friends, old places, and the like illustrates this.  Many of these things have operated as conditioned reinforcers in our earlier years.  A secondary reinforcer, which has been withheld, is represented.  Likewise, when familiar secondary reinforcers are withdrawn, we experience feelings of dejection.  What we call sorrow or depression is just this.  A friend, parent or other relative dies or moves away, and we feel sad.  The sudden withdrawal of this secondary reinforcer leads to this reaction.  Often, we leave old familiar spots and move to a new environment.  We feel homesick, we long for the folks at home or the "good old days."  The secondary reinforcers that have operated to maintain our behavior are absent.36
VERBAL BEHAVIOR AS SECONDARY REINFORCEMENT
Sometimes the actual dimensions of the secondary reinforcers in approval, attention, and affection merely refer to a verbal response of another person:  "look," "see" in attention, "good," "right" in approval, "darling" or "dear" or other expressions of endearment in affection, and you win" or "I give up" in submission.  Much of the reinforcement that maintains human behavior is purely verbal. 

We have already discussed how verbal behavior is acquired.  Once it exists it must be maintained.  The reinforcing consequences of verbal behavior continue to be important.  Whether or not a person will speak on a given occasion depends upon the overall frequency of reinforcement that response is given by the verbal community, the other speakers and listeners.  If reinforcement fails, extinction takes place. 

The verbal behavior is maintained in a number of ways.  The response of listening in itself is reinforcing; it implies attention if nothing more.  The teacher who finds his students sleeping or doing other homework or crossword puzzles in class finds it difficult to continue his lecture.  Some​times we ask the question, "Are you listening to me?" at a point when it is not apparent that our verbal behavior is being reinforced.  Two speakers continue their conversations as long as they are able to rein​force each other mutually.  Other discriminative stimuli come into the picture.  Perhaps one speaker has another appointment or is interrupted by someone.  Obviously the maintenance of verbal behavior is a function of a complex set of variables, and we are concerned only with a few of them at this time.37
The amount of reinforcement received by a verbal response varies from occasion to occasion and from group to group.  A child reared in a situation where his verbal behavior has been generously reinforced is likely to possess such behavior in great strength and will speak on almost any occasion.  On the other hand, the person reared in the absence of much verbal reinforcement is likely to be quiet and lacking much verbal facility.  The speaker with an interested audience talks at great length, whereas the one with no listeners select alternate behaviors. 

Verbal behavior may be deliberately strengthened or weakened by the proper application of some form of reinforcement, also verbal.  Much of what we call personality, in the laymen's sense, involves the applica​tion of proper verbal reinforcements.  The wise speaker draws the listener out, allowing him to emit verbal behavior that will be reinforced.  Because lags in conversation tend to generate emotional behavior like embarrass​ment, the clever speaker is capable of maintaining the verbal interchange until some mutually reinforcing ground can be found. 

The deliberate manipulation of verbal behavior is illustrated by ex​periments that use the kinds of reinforcement techniques we have already discussed.  Greenspoon38 used a situation designed to resemble an inter​view.  Without giving specific instructions to subjects, he set out to manipulate through selective reinforcement the probability of certain verbal responses.  His subjects were asked to say any words, singly, ex​clusive of sentences, phrases, or numbers-just any words they could think of.  Two kinds of responses were defined; the first included any plural nouns and the second included verbal responses other than plural nouns.  In the operation performed the investigator was to present one of two verbal stimuli, "mmm-hmm" or "huh-uh" after each of the two kinds of responses; accordingly he said "mmm-hmm" if a plural noun were spoken and "huh-uh" for any word not a plural noun.  No information concerning the purpose of the experiment was given.  During condition​ing, the subjects showed a remarkable increase in the frequency of the plural noun responses which had been reinforced by "mmm-hmm" and a marked decrease in the frequency of other plural responses reinforced by "huh-uh." However, both stimuli had the effect of increasing nonplural responses (generalization).

In an experiment reported by Cohen et al.39 a series of 80 cards, each containing a verb and six personal pronouns, was presented to subjects who were asked to make a sentence containing the verb and beginning with one of the personal pronouns on the cards.  All responses beginning with "I" or "we" were reinforced by the investigator's saying "good."  Results showed a successive increase in the responses reinforced.  In another group no reinforcement was given and no change occurred in the frequency of either of the pronoun responses.  In a second part of the experiment the "I" and "we" responses were extinguished and "he" and "they" responses were reinforced.  The change operated according to the manipulation of the reinforcement given; the "I" and "we" re​sponses decreased and the "he" and "they" responses increased.

Verplanck40 applied the technique to shaping statements of opinion given in general conversations.  This unique experiment was carried out as a series of ordinary conversations between people.  Subjects were tested in a number of situations:  student living quarters, private homes, a public lounge, and even over the telephone.  The experimenter would engage the subject in conversation for one-half hour.  In the first 10 minutes no reinforcements were given for statements of opinion.  This constituted what is called operant level, or a baseline, responding with which experimental operations could be compared.  If we expect the application of positive reinforcement to statements of opinion to affect the rate of their emission, it is necessary to know what that rate is before reinforcement is applied.  During the second 10-minute period, every response a subject made that indicated a statement of opinion was rein​forced by the experimenter's saying, "Yes, you're right" or "That's so." Statements beginning with the words, "I think," "I believe," "It seems to me," or "I feel," were considered to be statements of opinion.  In the final 10 minutes, these reinforcements were withheld, and this con​stituted the extinction period. 

The topics of conversation ranged from the trivial to the "intellec​tual" and included a variety of subjects:  college dates, vacations, Marxism, the need for religion, architecture, and Liberace.  The experi​menter made a record of the opinion responses by making some kind of mark or doodle in the margin of a magazine, book, or the like, in such a manner as to be unobtrusive to the subject.  The rates of opinion state​ments showed a significant increase during the reinforcement period over the earlier "operant level" for all subjects.  In the extinction period, 21 of 24 subjects showed a marked reduction in the frequency of opinion statements.  In this last 10 minutes of the experiment, either the experimenter disagreed with the subject or said nothing.  In some cases the subject became disturbed or angry during this period.  In no case did the subject show any "awareness" of what was going on or that a contrived situation had been set up in which particular responses were being reinforced.  It is quite evident, then, that the selective application of positive reinforcement to verbal behavior can increase certain classes of responding or decrease them according to the particular operations involved.

Verbal behavior can be reinforced on schedules.  Another experiment by McNair41 has applied schedules of reinforcement in a situation in which subjects were presented with slides of people in some kind of social situation as the discriminative stimuli (one slide showed a family seated before a fireplace, another a man and a woman embracing).  Three groups of subjects were used:  one was reinforced for statements, using a high rate; another, at a low rate; and the third group was not reinforced at all.  The reinforcing stimulus was the sound of a bell tone that indicated to the subject that the experimenter approved of what he was saying.  The rate of responding was measured in terms of the number of words emitted in a 2-minute time interval.  The number of responses (words) emitted was found to be a function of the schedule involved.  When a variable interval of 15 seconds was used, the highest rate was generated.  Next highest was for the VI of 60 seconds, and the lowest rates were emitted when no reinforcement was given.  The rate was also a function of the particular picture:  the picture of the man and woman embracing, for example, showed lower rates on the average than the one of the family before the fireplace.  Here, again, the generous use of reinforce​ment will give rise to a higher rate of responding than when the rein​forcements are rather stingily applied.  With some people, we find it difficult to make a conversation.  With others, it is easy to communicate.  It all depends on how these people reinforce our own verbal responding. 

Skinner42 points out that a speaker can be induced to emphasize certain aspects of a subject and not others.  In meeting a new acquain​tance, one often confines his remarks to subjects that are mutually rein​forced, other things being equal.  If no common ground can be reached, the conversation is terminated.  Thus, through the differential reinforce​ment of certain verbal responses or through some other kind of response such as a smile or a nod, behavior shaped by the speaker can reinforce the listener.  Those people judged "bores" simply fail to emit much verbal behavior which listeners find reinforcing, while people considered scintillating or witty have developed verbal repertoires which are generally reinforcing to a vast number of people.  The verbal behavior of the latter group may operate at a high rate because of their previous history of frequent reinforcement.  You have heard the expression, "My, he's a talker, but it's usually interesting." The talker has had a strong history of reinforcement and continues to have, whereas the person who "doesn't have much to say" is operating at a lower rate according to his past reinforcement history.

One often wonders why some people, the bores, continue to verbalize at high rates when the apparent reinforcements from the verbal com​munity do not seem to operate.  A possible explanation for this fact is that the reinforcements for these people come from "within their own skins."  As speakers they also hear themselves, just as a writer reads his own manuscript.  In the absence of another person we often "talk to our​selves." Apparently, once verbal behavior has been established through the usual methods and the speaker has been conditioned as a self-listener, the speaker may continue to talk without further reinforcement from the community.  Speakers described as egocentrics who love to hear them​selves talk are an example of this.43
VERBAL REINFORCEMENT IN EDUCATION

Although education involves a variety of tokens as reinforcers, the process of learning is promoted through the presentation of a wide variety of verbal stimuli, whether oral or written.  The responses of "good," "right," "correct," and so on are most commonly applied.  Through the selective presentation of these reinforcing stimuli, the student learns progressively, year after year, the skills and tools which will enable him to get along in life after his formal education is finished.

The process is long and frequently inefficient.  Children with different abilities are bunched together in the same classroom because of the accident of age and then the mass educational process is applied.  Some get little reinforcement and show little progress, while others in a more advantageous position learn more rapidly.  Good teachers apply the rein​forcements appropriately and effectively.  Others, either through a lack of proper discrimination on their own part or through ineffective use of reinforcements, serve as rather inappropriate stimuli in the advancement of the educational process.

PROGRAMMED LEARNING AND THE TEACHING MACHINES
To remedy some of the problems current in education and to meet the greater demands for education in the light of teacher shortages, Skinner has proposed what is called the "teaching machine," which makes use of the principles of reinforcement in an effective and efficient manner.  In the late 1950s and early 1960s when Skinner first developed the prin​ciples it was felt that the use of a "machine" (see Figure 6-3) was absolutely necessary because of greater controls it exerted and to keep the student from cheating himself (that is, looking for the answer before he writes it down).  More subsequent research has indicated that the machine itself is not absolutely necessary, and that simple programmed learning in a book form is just as effective, and, in many cases, more so because books do not break down and machines frequently do.  At any rate, the significance for learning lies in a good program that can be developed by careful research and testing.  One of the basic principles of programmed learning is that of the immediacy of reinforcement.  Ordi​narily, when an examination is corrected and returned to the student, there is a delay of many hours or days.  Who is not familiar with the instructor who took several months to return a paper?  When the examination is corrected and returned to the student, there is a long delay.  Under these conditions one can hardly expect the student's behavior to be appreciably modified.  If an immediate report can be supplied by the program, allowing the correcting to follow the response at once, the educational process should be enhanced tremendously.

THE PRINCIPLE OF REFLEX CONDITIONING (PAVLOVIAN CONDITIONING)

	1

In a hungry dog, we can demonstrate the following reflex:  Food in mouth elicits salivation.

In the paradigm below, FILL IN the par​entheses with the names of the stimulus and the response for this reflex:

S ((( R
(_______)   (_______)


	S ((( R
(food in mouth)  (salivation)

	2

Light in eye elicits pupil contraction.

COMPLETE the paradigm for the reflex above (two letters are required):

_______   _______
(light in eye)   (pupil contraction)


	S ((( R
(light in eye) (pupil contraction)



	3

Electric shock applied to the hand elicits increased heart rate.

DRAW and LABEL the complete paradigm for the reflex above:


	S ((( R
(electric shock to hand) (increased heart rate)




	4

Some stimuli elicit responses without pre​vious learning.  DRAW lines from the stimuli to the responses which they elicit:

Stimuli

Responses

food

pupil contraction

light

increased heart rate

electric shock

salivation

 
	food

pupil contraction

light

electric

increased heart rate

  shock

salivation



	5

A stimulus that elicits a response without previous training is called an uncondi​tioned stimulus.

Which do you think is an unconditioned stimulus for the response of salivation?


ٱ  food in the mouth


ٱ  a menu


	food in the mouth



	6

Other stimuli acquire their power to elicit responses only through training or learn​ing.  These are called conditioned stimuli. 

Which do you think might be a condi​tioned stimulus for increased heart rate? 


ٱ  the sound of a nearby explosion (dynamite) 

ٱ  the sight of the burning fuse


	the sight of the burning fuse



	7

A light in the eye is an unconditioned   _________ for pupil contraction.


	stimulus



	8

The sound of a dentist's drill might be a(n) _________ stimulus for nausea and trembling.


	conditioned
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Programmed learning takes into account a number of important be​havior principles already referred to in our earlier discussion.44
1.
The student is required to compose his own response to the question presented on a revolving disc, the SD.  The learning is facilitated by making a specific, differentiated response to the stimuli presented.  When the question is presented, he is required to write out his answer.  In contrast to some types of devices, which merely allow the student to select from among a variety of alternatives, no choice is given.  The student writes a given response instead of selecting from among a variety of alternatives, in which acknowledged wrong answers are frequently included, so that an incorrect selection could be strength​ened rather than the correct one.

2.
In acquiring complex verbal skills in education, it is necessary for the learner to pass through a series of carefully designated steps.  Each step is so small that it can be easily taken, but in so doing, the student moves closer and closer to the fully completed behavior to be mastered.  The use of small steps has been found to be exceedingly important, for if they are too large, the student cannot master them and may become extinguished.

Programs are designed for all levels of the educational process.  For children in the process of acquiring the early skills, the response to be made is that of moving a lever or figure.  His setting is matched with a coded response.  If the two correspond, the machine auto​matically presents the next frame.  If they do not the response is cleared from the machine and a similar problem is presented.  Thus the child cannot proceed to the second step until the first has been mastered.  Machines of this type have been used to study the skills of spelling, arithmetic, and similar subjects applicable to the lower grades.

For the more advanced students in high school and college, the subject compares his written response to that presented in the program.  When a question is presented he writes his answer in the space provided by the program.  In many programs, such as the one illustrated on pp. 172-173, the answer is provided alongside the question.  A 3x5 card or other masking device is used by the student to cover up the answer until he is ready to check it.  If a machine is used, when the question is presented (see Figure 6-3) he writes his answer on a paper slip exposed through an opening.  By lifting a lever, he moves what he has written under a transparent cover and at the same time exposes the correct answer.  If the two match he moves another lever which punches a hole in the paper opposite his response, thus recording the fact that he answered correctly.  This alters the machine in such a way that the next frame or problem appears.  The student proceeds in this way until he has answered all frames in a given series.  He then works around the disc again, and does only those frames which he did not answer correctly the first time.  When answering the frames he missed the first time, the machine tells him that a response is wrong and also tells him what ought to be the right answer, allowing him to make the right answer on the next time around.
Skinner suggests that the machine or program acts like a good tutor; it insists that a given point be thoroughly understood before the student is allowed to go on to the next; it presents the material for which the student is ready by allowing him to take very small steps in the learn​ing process; it helps the student to come up with the right answer and, like a private tutor, it finally reinforces the student for every correct response he makes and reinforces him immediately after it has been made.45
The following sample46 illustrates an early part of a program on respondent conditioning, a topic discussed in Chapter 3. 

The example of programmed learning illustrates how the basic principles reinforcement and learning can be more effectively applied to education.  The use of teaching machines need not be limited to the classroom.  In industry and business, where new procedures have to be learned, it can operate efficiently and effectively.  Each year new auto​mobiles come out with different kinds of motors, devices, and gadgets that have a peculiar capacity for getting out of order.  Think how easy it would be for mechanics to fix our cars and understand them better if the principles explaining their operation could be put on the machine!  Train​ing periods would be shorter, and industry could operate on a higher level of efficiency. 
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