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Ch. 7

Deprivation and Satiation

IN THEIR APPRAISAL OF CONTEMPORARY personality theories, Hall and Lindzey1 stress, among other things, one characteristic common to almost all approaches to personality.  They all place an emphasis on some kind of interpretation of the concept of motivation as necessary to their explana​tions.  This importance of motivation is not limited to personality theories.  Other learning theorists, in​cluding HuIl2 and Tolman,3 make use of the concept in one way or another.  Unfortunately the use of motivation in an explanation of behavior has been so badly handled by psychologists, both past and present, that its understanding has become a com​mon stumbling block for both beginning and ad​vanced students.  Be that as it may, we start with one common premise, that some kind of explana​tion of motive or drive is necessary in the analysis of behavior.  

This has not always been the case.  Psychol​ogists of the nineteenth century, such as Wundt4 and Titchener,5 stressed man as a conscious, ratio​nal being.  They had little to say about desires, motives, needs, or drives.  Although they spoke of emotions, a related concept, it was treated as a subsidiary to sensation, which contained the main events of their study.  

Motivation Theories

INSTINCT THEORIES

Freud was one of the first to throw out the idea that man was basi​cally a rational and conscious being, and he substituted a kind of irrational nature, based on the belief that inherent instincts resided in man's unconscious mind.  Freud, in his early writings, stressed the sexual desires as being the source of all energy (libido) which directed human behavior.6  In his discussion of how personality develops, the sex drive was of utmost importance (see pp.20-22).  He stressed the importance of infantile sexuality and blew up the notion that humans developed an interest in sex only after they had reached puberty.  In his later writings, Freud realized that there were other instincts besides sex which moti​vated man, such as hunger and thirst, so he combined them all into what he called the life instinct as being those impulses which directed toward man's preservation.7  The instincts residing in the unconscious id were the ultimate source of all the psychic energy that governed the personality.  By a process of identification, the ego eventually developed as it siphoned off some of the energy from the id, and finally the superego developed as it was able to get energy from the ego.  The instincts are repetitious in nature, going from a state of quiescence or satisfaction to one of tension, and back to quiescence at which time the instinct is satisfied.  Later, after World War I, Freud realized that the life instincts and their energy did not provide a sufficient explanation for all of man's nature, and he added the death instinct.8  Just as the life instinct provides for the preservation of life, the death instinct operates in the opposite way.  In its simplest form it is the force that drives a man to death, and of course eventually wins out.  However, because of the controls exerted by the ego over the unconscious id, the death instinct must manifest itself in diverse and subtle ways in the form of aggression1 destructiveness, and hostility.  Rather than be directed toward oneself, these feelings can be aimed at other people and things.  In this way, the death instinct can gain its satis​faction.  The job of the ego, as the mediator between the id in the un​conscious and the world outside, was to find ways in which the instincts could be satisfied. 

Later psychoanalysts took up the idea, differing from Freud as to just what the instincts were.  Adler thought of the basic driving force as an inherent need for superiority, interpreted in his early writings as a drive for power and later as a more altruistic "social interest."  That is, the need to get ahead is not limited to oneself but is an inherent desire to improve the whole status of our society.  Jung10 also found a need for instinct and took Freud's libido, extracted the sex out of it and made it merely a general life energy which originated in the metabolic processes of the body. 

A more academic psychologist, William McDougall11 in England and later in this country, set the psychological world on fire when he posited a rather elaborate set of instincts, later called propensities, be​cause by 1930 the term instinct in human behavior had become rather unpopular.  But call them what you like, the ideas were the same; in​stincts were inner springs of action that directed and controlled a variety of behavior for all of us, McDougall's list included instincts for escape, pugnacity, gregariousness, sex, hunger, curiosity, self-assertion, hoard​ing, and so on.  This doctrine upset the social psychologists and sociol​ogists of the day because they had been used to explaining social behavior in terms of some kind of group mind, social interaction, or cul​tural influence.  For McDougall, people were social not so much because of the social influences resident in the culture but because they were all born the same way, sharing instincts to do certain things.  If a particular be​havior needed explaining, he simply posited some instinct for it.  The bully fights because of a strong instinct for pugnacity.  The very social or party-loving person has a strong gregarious instinct, and the miser's instinct for acquisitiveness accounts for his hoarding.  According to this doctrine, man is predisposed to act in certain ways if the appropriate stimuli are presented to pull out the response.  The individual is either pushed, pulled, or prodded into his activity by some aspect of these un​seen forces. 

The main difficulty with the instinct theories is that they account for the effect (resulting behavior) by resorting to some intervening variable as a hypothetical construct as the cause.  The source was some place, either inside the body or in the psyche.  Furthermore the instincts were used not only to account for the causes of behavior but also to prove that behavior itself was predetermined.  Little evidence for this kind of explanation exists today at the human level, and except for the psycho​analysts the appeal to instincts as an explanation of behavior has nearly vanished from psychology.  The psychoanalysts, still true to Freud, hold to some variation of his doctrine.  Since their concepts are so ill-defined anyway, they do not seem to worry too much about the problem.  

NEED THEORIES
More recent personality theories stress the idea that the cause of behavior is to be found in some need or drive in the organism.  In general form the basic concept is this:  In man's search for survival, there occur from time to time, certain deficiencies or needs.  When these arise (lack of food, water, and the like), the organism is set into a state of disequi​librium; producing tension, either physiological or psychic, depending on the specific theory.  This activity produced by the tension eventually leads the person to the satisfaction of his need, and hence the state of equi​librium is restored.  Need implies a deficiency in something, either psy​chological or physiological.  Some theorists stress physiological functions which set the chain of events going-hunger, sex, or thirst.12 Others stress the fact that although need can be acquired, once it is set up, its origin may be either related to the physiological function or set in some brain state.13
A contemporary personality theorist, Henry A.  Murray,14 considers need as some kind of force set up in the brain region.  This force can organize psychological activity in such a way as to direct the organism into a satisfying or out of an unsatisfying situation.  The need is a kind of hypothetical construct that accounts for activity.  But the existence of these needs can be measured.  The list is rather elaborate, including needs for achievement, affiliation, aggression, abasement, autonomy, dom​inance, order, play, sex, and so on.  By use of a technique called the Thematic Apperception Test, the strength and prominence of certain needs can be discovered.  The subject is given a series of pictures, some quite vague, and asked to tell a story about each.  It is assumed that the individual taking the test projects himself into the role of the hero of the story so that the needs expressed by the hero are his own.  The stories are then analyzed for the list of dominant needs existing in the person​ality (see pp. 12-125).  
The "field theorists," whose major proponent was Kurt Lewin,15 also found necessary the concept of need to explain personality.  They assume the personality to be a complex of energy systems.  A need exists when one energy system within the personality is out of balance with the others and thus sets up a state of psychic tension.  The needs could have their source in some physiological processes such as hunger or thirst, or they could arise out of a desire for some external object not intimately related to any biological function.  Once the need exists, a corresponding valence is set up in the object desired, and in some mysterious way the person is pushed to the object and the need satisfied. 

STIMULUS THEORIES
Although the concept of equilibrium may also be implied in these theories, the idea of need, drive, or motive is more intimately related to some stimulus object.16 The point stressed is that some stimulus arising inside the body (such as hunger pangs, dryness in the throat, or a surge of hormones from the sex glands) sets off the activity which eventually ends up in the satisfying state of the organism.  On the other hand, the stimulus could arise in the environment.  It could be an insult (stimulus for fighting) or a threat (stimulus for running away).  This has sometimes been called an itch theory, since the response is set off by some kind of irritating stimulus.  We noted, of course, in our discussion of respondent behavior that certain stimuli can naturally elicit responses.  However, to suggest that more complex behavior is initiated and maintained in a similar way is at best an oversimplification of the facts.  what this kind of theory does is to take some eliciting or discriminative stimulus and give it the status of a drive or need.  Even though these stimuli operate to set the occasion for an activity, they alone are not sufficient to explain all "the variables of which behavior is a function." 

In summary, we find that psychologists have handled the problem of motivation in a variety of ways.  Some consider it as an internal condition that initiates the organism to activity.  What the condition may be is often ill defined; it may be a physiological process or some hypothetical psy​chic state.  Sometimes the reference is specific to rhythm changes in stomach activity, lowering of blood sugar, or a discharge of sex hormones into the bloodstream.  The idea of a state of disequilibrium is often added.  Resulting activity in one way or other operates to return the organism to the equilibrium most advantageous for survival.  The idea of motive or need may be given the status of an intervening variable, an inferred state which is neither observable nor measurable but somehow exists.  The states are inferred from the resulting behavior, such as:  when the orga​nism eats, drinks, or copulates, he must be hungry, thirsty, or sexy.  

In an empirical psychology, references to "inferred states," "energy," "instincts," and the like have no place.  Yet we must account for the concept in motivation in some way.  Although it is interesting to know what goes on inside the organism, such information is not necessary m an empirical analysis of behavior (see pp. 43-45).  Instead of trying to give as the origin of behavior some intervening variable, inferred state, or psychic cause, we go back to the operational approach and con​sider what operations are performed and what changes take place in behavior.  

DEPRIVATION AND SATIATION
An interpretation of motivation in terms of the operations of de​priving and satiating fits an empirical approach to the problem.  These events are observable and measurable, and as clearly defined operations they can be varied and the resulting changes in behavior observed.  In​stead of saying that an organism has a strong drive or need for food, we merely say that, for so many hours or days, he has been deprived of food.  If he has little or no drive for food, we are merely saying that at a given time he has eaten so much food that food does not operate as a reinforcer to strengthen his behavior.  

A second kind of operation using deprivation involves keeping the organism on a diet so that only a certain percentage of his normal body weight is maintained.  Ferster and Skinner17 find that with this procedure, two organisms will differ less in their behavior than when a deprivation level is maintained by feeding the organism a given amount of food each day.  A common practice is to maintain the animal on 80 per cent of his normal body weight.  The percentage can be decreased or raised, depend​ing on what characteristics of deprivation one wishes to study.  

By the use of the operations of deprivation and satiation, we can ordinarily alter the probability of a given response occurring.  By using them appropriately, we add another condition or variable under our con​trol.  The concept of motivation is reduced to simple operations, and we eliminate all the problems of inferences and unseen variables.  

Kantor clarifies the problem quite simply in his definition of motiva​tion by saying; "Factors of motivation in psychological events consist of setting conditions favoring or hindering performances." 18
Motivationlike Operations.  Before we examine some of the experi​mental examples of deprivation and satiation, let us consider for a moment certain operations or conditions that alter behavior but would not come strictly under this heading.  These certainly are conditions worthy of psychological study and are closely related to what we are to consider.  We refer to events such as drug taking, illness, pregnancy, fatigue, and even brain stimulation or removal of its parts.  Most college students are familiar with the effects of alcohol on behavior.  This, of course, can be studied experimentally, and we shall consider in more detail some of these experiments in Chapter 15.  Tranquilizers are another example of how drugs can affect behavior.  In many mental institutions, severely disturbed patients are brought under better control with these drugs.  Narcotics are of special interest to the psychologist because of the dependence they cause and how they more indirectly alter a person's moral conduct, in that as he becomes addicted he may have to steal to get enough money to maintain his supply or "habit." 

Pregnancy alters a female's behavior in many ways; not only may it incapacitate her, but she may report certain cravings or hungers.  The same is true for illness.  It is difficult to perform at one's maximum efficiency if one is stricken with the flu or even a common cold.  

EXPERIMENTAL STUDIES OF FOOD DEPRIVATION
In animal experimentation where primary reinforcements are ordi​narily applied, some condition of deprivation is necessary.  For food to operate as a reinforcer, the animal must be deprived of it for a given period of time prior to the beginning of experimentation.  Under these conditions food operates to strengthen the behavior under study when applied following the response, provided that the organism has been deprived.  If food is presented frequently enough in a long experimental session, there comes a time when the response rate drops off because satiation is beginning to take place.  Figure 7-1 from Ferster and Skin​ner,19 illustrates the satiation effects of a pigeon conditioned under a fixed-interval schedule of 2 minutes.  For the first 9 hours the rate appears fairly constant (about 0.35 responses per minute).  As satiation proceeds, the effect on behavior is to increase the pause following the reinforce​ment.  Toward the end of the period, few responses occur except at the end of the interval, and most reinforcements are received as soon as scheduled.  [image: image1.jpg]Figure 7-1. Satiation curve using ﬂxed—interval reinforce-
ment for a pigeon conditioned to peck a key on a schedule

complete even at the end of the session. (From C. B.
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Another way to study the satiation effects is to give the animal access to food before he is placed in the experimental chamber.  If he is well fed prior to experimentation, the food fails to operate as a reinforcer to any great extent.  Skinner20 fed rats various amounts of food immediately before conditioning them to respond.  The prefeeding consisted of 0, 2, 4, and 6 grams.  After eating, the rats were conditioned on an intermittent schedule.  The average rates of responding for the different groups are indicated in Figure 7-2.  It is clear that the amount of prefeeding, the lower the rate of response.  

The opposite operation to satiation, that of deprivation, is commonly used to study its effects on responses of the organism.  A number of experimental studies demonstrates the fact that the amount of depriva​tion (as measured in terms of length of time since last feeding) is posi​tively related to the magnitude of the response, other things being equal; that is, deprivation has a strengthening effect on the response rate.  One way to study this effect is under the extinction process.  Perin21 condi​tioned four groups of rats all under the same conditions of deprivation and using the same amount of reinforcement for each group.  He then extinguished them under different degrees of deprivation; namely after 1, 3, 16, and 32 hours of deprivation.  His results indicated that the rats extinguished under the highest deprivation (32 hours) gave out the most responses, while those extinguished under only slight deprivation emit​ted the fewest responses.  [image: image2.jpg]‘umulative response curves for rats con-
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One question may arise concerning the effects of deprivation on response rate.  Just how far does the relationship between the two vari​ables extend?  Our results so far indicate that deprivation and satiation directly affect response rate:  the greater the deprivation, the stronger the response under either conditioning or extinction; and the greater the satiation, the slower the response rate.  However, in the deprivation pro​cess there comes a time when the organism, if deprived long enough, will starve to death.  An experiment by Heron and Skinner22 illustrates this relationship (see Figure 7-3).  The animals were conditioned under inter​mittent reinforcement.  They were then tested on different succeeding days until death by starvation.  In general the response rate increased with the period of starvation (deprivation) until a maximal rate was reached.  After that point, there was a rapid decline in rate and death.  In the group studied, the average maximum rate was reached on the fifth day of deprivation, although it should be realized that individual differ​ences among the rats existed.  

According to Heron and Skinner: 

After each animal had passed its peak, it was obvious that it was in an extremely impoverished condition.  It was cold to the touch (bodily tem​peratures were not taken), its hair was erect and shaggy, and in many cases a normal posture could not be maintained.  From these observations and from the early death of the animal after its peak was reached, it may be concluded that the decline in rate was due to physical weakness rather than to any independent decrease in the state of the drive.23
A few studies of the effects of food deprivation at the human level are also available.  In general, moderate amounts of food deprivation facilitate behavior.  Tests indicate that steadiness, muscular coordination, and speed of reaction are increased when one is in a deprived state.  Although food deprivation experiments running over a long period of time are rare, one study during World War II, using conscientious objectors as subjects, illustrates the possible changes in behavior which occur when men were placed on semistarvation diets for six months.24 During this time the men were placed on such restricted diets that their average weights dropped from 155 to 120 pounds.  Their daily existence became preoccupied with discussions about food.  They talked constantly about food, and their favorite reading material was cookbooks.  Activities other than those connected with food were of little interest.  As starvation increased, the men talked and moved about less.  They never indulged in unnecessary movements1 lost interest in sex, showed poor sense of humor, and regarded outsiders with suspicion.  [image: image3.jpg]Figure 7-3. Response rates as a function of days of food
deprivation. (From W. T. Heron and B. F. Skinner, Changes
in hunger during starvation, Psychological Record, 1
[1937], 51-60.)




Controlling Psychotic Behavior Through Food Deprivation.  Refusal to eat is a frequent problem in many mental patients.  Frequently, the patients will refuse because they claim the food is poisoned, or God has forbidden them to eat.  In such cases traditional treatments have been coaxing by the nurses, leading patients by the hand to the dining room, spoon feeding, tube feeding, intravenous feeding, etc.  In other words, refusal to eat becomes socially reinforced in a variety of ways by a hospital staff.  If one craves attention, refusal to eat may be a way of achieving that attention.  In an experiment with 32 female psychiatric patients, Ayllon and Haughton25 first discontinued these traditional methods.  Patients were no longer coaxed, reminded, led, or escorted to eat.  All social reinforcements in the form of sympathy and attention were discontinued.  When mealtime came, a time interval of 30 minutes was allowed for the patients to go on their own volition to the dining room.  At the end of that time, the dining room was locked.  Gradually, during the experiment this time interval, during which the patients could enter following the call to meals, was reduced to 25 minutes, then 20 minutes, and finally to 5 minutes.  At the beginning of the experiment the patients with eating problems showed a low percentage of meals eaten upon the removal of all the assistance previously used.  Gradually, the eat​ing problems began to disappear.  when the end of the time to enter the dining room approached, a patient might say to a nurse, "I haven't eaten yet today, should I go eat now?"  The nurses were instructed to ignore all such statements.  The results show dramatically that when the proper controls are taken, almost all patients will eat without coaxing.  Contrary to common psychiatric attitudes, the authors point out that patients will eat and without assistance.  In fact, the previous assistance procedures seem to have produced whatever problems existed.  Earlier, fears had been expressed that if patients were not coaxed to eat they might eventually starve.  This obviously was not found to be the case.  Most of the patients ate 90 per cent of the meals available to them.  Of course, there were individual variations in the amount of time taken for their behavior to come under the control of food alone.  One patient who had a 17-year problem of eating fasted for the first 15 days of the experiment.  Pre​viously, she had refused to eat unless the head nurse personally escorted her to eat.  However, finally after her fast, she submitted and went to the dining room on her own accord.  This experiment demonstrates that problem eaters are actually encouraged (shaped) by their social environ​ment into refusing to eat, and that food alone can be a sufficient rein​forcer to control normal eating in mental patients.  
In succeeding experiments, these authors conditioned their patients to seek a penny from the nurse, which was dropped into a slot before they could gain admittance to the dining room, and finally to condition a social response of cooperation in a game in order to obtain a penny.  Because these patients were considered chronic schizophrenics and seemed very much unaware of each other, the results were quite surpris​ing to the hospital staff.[image: image4.jpg]F 7-4. Control of food-stealing behavior resultmg
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Ayllon26 describes a patient who suffered from a variety of undesir​able behaviors.  The modification of some of these was made possible through the use of food deprivation.  Her symptoms involved stealing food, hoarding towels, and wearing excessive clothing (i.e., half a dozen dresses, several pairs of stockings, sweaters, and so forth).  For appro​priate behavioral modification each of these symptoms had to be treated separately.  We will describe the techniques involving food in this section; the problem of towel hoarding will be discussed later.  At the time the experiment was begun the patient weighed 250 pounds and had for several years.  She was in the habit of not only eating the food from her own tray but stealing additional food from the counter as well as from other patients.  First, she was assigned to a table in the patients' dining room all by herself.  Whenever she approached the tables of other patients, the nurses immediately removed her from the dining room, or when she picked up unauthorized food from the counter, she was like​wise discharged from the dining room.  When the withdrawal of positive reinforcement (food) was dependent on her "stealing," the undesirable responses were eliminated in two weeks.  Figure 7-4 shows the rather drastic reduction in her body weight over several months when she was restricted to a diet consisting of her own food.  Treatment of the symp​toms of wearing excessive clothing was also made contingent upon food reinforcement.  To determine how much extra clothing she was wearing, the patient was weighed before each meal.  In this situation her meal was made contingent on the removal of the superfluous clothing.  This was gradually reduced until she met the requirement of wearing a normal amount of clothing (3 pounds) compared to the 25 pounds she had been wearing previously.  At the start of the experiment the patient missed a few meals because she failed to meet the specified minimum weight requirement for that day.  When the requirement was met, she was rein​forced by being given access to her meals.  There was also emotional behavior expressed in the forms of shouting, crying, and throwing chairs.  The nurses were instructed to ignore this behavior, and the with​holding of such "social" reinforcements led to the extinction of the emotional behavior.  

STUDIES OF SEXUAL BEHAVIOR
Sexual behavior and its relation to satiation and deprivation has been studied experimentally with lower animals, and at the human level, is at least the subject of considerable discussion.  One way of measuring the relationship between deprivation and strength of the responses is sug​gested by Warden.27  The animal is placed at one end of an obstruction box.  It is necessary for him to pass over an electrically charged grid in order to receive the reinforcement from which he has been deprived.  The strength of the response can then be measured in terms of the number of crossings a male animal will make to receive a receptive female at the other end.  He observed that a short period of deprivation is sufficient to bring the strength of the response to a maximum (less than one day, Figure 7-5).  Longer periods of deprivation did not strengthen the re​sponse beyond that point.  The situation is quite different in the female, since the strength of her behavior depends on that part of the menstrual cycle she happens to be in. [image: image5.jpg]Figure 7-5. Strength of the sex drive as measured by
number of crossings of an electric gnd on successive days
following sex deprivation. (From C. J. Warden, Animal
Motivation Studies, The Alb ino Rat, New York Columbm
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At the human level the operation of deprivation and satiation are im​possible to study experimentally.  The strength of sexual behavior is a function of so many variables that it is difficult to isolate these depriva​tion and satiation operations.  Often, all we can do is to infer from the behavior reported by the person in question.  For one thing, in the Amer​ican male the degree of sexual behavior measured in terms of number of orgasms declines steadily with age, reaching its peak between fifteen and twenty years of age and then gradually declining from then on.  

Kinsey28 has pointed out that the rate of sexual outlet is a function of one's educational status, being most frequent among men who never studied beyond the grades and least frequent among men who had at​tended college.  Furthermore, masturbation was least frequent among the poorly educated and most frequent among college men.29  Here, the find​ings in all probability can be accounted for in terms of deprivation, since college men marry later and have stronger attitudes against pre​marital intercourse.  The findings illustrate that the strength of the response is a function of many discriminative stimuli other than conditions of deprivation.  Undoubtedly, at the human level, the operation of secondary reinforcements plays a strong role in human sexual behavior.  Much of the preparatory behavior for heterosexual relations is of this sort.  According to Keller and Schoenfeld,30 cases of men castrated after puberty or injured accidentally show that the frequency of intercourse and pleasure reported is reduced only little by these operations.  

When deprived of heterosexual outlets, almost all species (including man) resort to alternate forms of sexual behavior.  Included among these are homosexuality, masturbation, and intercourse with other species.31  Although these also exist among lower animals, their frequency at the human level is most easily enforced by the deprivation of the hetero​sexual reinforcements prescribed by society.  The adolescent is as func​tional as he will ever be, but society defers the reinforcements of intercourse until sometime in his twenties, when he is capable of assum​ing the responsibilities of marriage.  Kinsey estimates that some 30 per cent of the male population has had some kind of homosexual contact and about 4 per cent are confirmed homosexuals.  In the female, the percent​age of homosexual contacts is considerably less, being only 10 per cent at one time or other.32
Likewise, masturbation is almost universal among men prior to mar​riage.  Kinsey estimated about 92 per cent have masturbated at some time during their lives.  It is probable that it is the first sex outlet experienced by most American boys and serves as the chief source of sexual reinforce​ment during adolescence.33
Approximately 8 per cent of American males, according to Kinsey, have had intercourse with animals at one time or another.  The figure is lower for the city-bred males, who would have little opportunity for animal contacts, but is as high as 40 to 50 per cent among boys reared on farms and who participate in some kind of sex activity with other species.  About 17 per cent of this group actually achieve orgasm during the rela​tionship.34
DEPRIVATION OF SENSORY STIMULI
In our discussion in Chapter 3 on the general characteristics of rein​forcement, we spoke of the possibility of sensory "feedback" operating as primary reinforcement.  Visual, auditory, taste, smell, and touch stimuli seem to have reinforcement functions.  Evidence of this comes from studies in which the organism is deprived of these reinforcements.  It is clear that individuals raised in restricted environments fail to behave like normal persons.  It is extremely difficult to keep a man quiet for any extended period of time.  Clinical evidence tells us that when people are deprived of ordinary verbal contacts, they substitute "talking to them​selves." The controlling effect of such deprivation was discovered long ago when prisons placed men in solitary confinement for long periods in order to get them to talk.  

Likewise, when persons have to work at the same tasks where there is little change in stimulation, they become bored and dissatisfied with their jobs.  In fact, people accustomed to frequent change in stimulation find working at monotonous tasks impossible.  During World War II it was observed that radar operators on antisubmarine patrol often failed to detect U-boats.  Furthermore the longer the men remained at their tasks, the more their efficiency declined.  Holland35 has found that the detection of a signal can operate as a reinforcer in observing responses.  His sub​jects, Navy enlisted men working in the dark, were required to report deflections of a pointer on a dial when they pressed a key which provided a brief flash of light that illuminated the dial.  When the subject observed the dial deflection, he pressed another key to reset the dial.  In this way the deflections could be studied, using various schedules of reinforce​ment.  He found that the percentage of signals detected increased with the number of signals presented.  Not only does this study demonstrate that the detection of signals can serve as a reinforcer but it also shows that observing response rates vary with the particular schedule employed, in a manner characteristic of the schedule.  Although this study does not get at the deprivation operation directly, it illustrates the function of some sensory reinforcing agent in the absence of other stimuli.  

Another way to study the effects of sensory deprivation has been undertaken by Heron.36  He designed an experiment using college students as subjects, paying them $20 a day for their participation.  They were required to lie on a bed in a cubicle for 24 hours a day, with time out only for meals (which they ate sitting on the edge of the bed) and going to the toilet.  They wore translucent plastic visors which transmitted only diffused light and prevented any pattern vision.  Cotton gloves, which extended beyond the fingers, prevented any perception of touch.  The only sound they heard was the monotonous hum of the air conditioning, which masked any small changes in sound stimulation.  

After being placed in the experimental booths at the beginning of the study, the subjects usually went to sleep shortly.  When they awakened, they showed signs of restlessness which appeared from time to time; they talked to themselves, whistled, and sang.  When going to the toilet, they appeared dazed and confused and had increasing difficulty in finding their way about the bathroom.  In the beginning, they thought about various things such as their studies or movies they had seen.  As the experiment continued, the students began to hallucinate, seeing dots and other geometrical forms before their eyes.  These were often described as look​ing like animated cartoons.  The pictures became increasingly disturbing and would interfere with the subjects' sleep.  The hallucinations were not confined to the visual sense alone.  Some heard music or people talking to them; others had tactile hallucinations of feeling electric shocks or of being hit.  

After the subjects emerged from several days of isolation, they re​ported that the whole room seemed to be in motion.  Surfaces appeared curved, and objects seemed to change in size and shape.  These findings confirm the less controlled reports that come to us from truck drivers; for example, those who "see" nonexistent objects on the road after driving many hours, or find "giant red spiders" on their windshields.  In his auto​biography, Charles Lindbergh describes similar phenomenon on his trans-Atlantic flight in 1927.  
The experiment demonstrates the effects of prolonged sensory depri​vation.  When reinforcements from sensory stimulation are not forthcoming, the subject will manufacture them in the form of hallucinations or will try to generate them from his own behavior.  

A number of subsequent studies have corroborated the work of Heron and his colleagues.  Vernon37 studied the effects of sensory deprivation upon various perceptual and motor skills.  The subjects were isolated from one to three days and then tested.  The performances were most markedly impaired following two days of deprivation, which may be explained by some compensation and adjustment that the subjects de​veloped after two days of isolation.  They found that deprivation had a damaging effect upon such motor skills as the pursuit rotor (following a target that rotates), mirror tracing, general motor coordination, and color perception.  Depth perception did not seem to be affected.  Their subjects also lost weight, although food was readily available.  Other studies re​ported by Kubzansky and Leidermann38 show a general decrease in learn​ing ability during isolation as well as fatigue, drowsiness, and feelings of being dazed, confused, and disoriented following the period of depriva​tion.  

The Effects of Extended Visual Deprivation.  One of the suppositions of Gestalt psychology has been that the ability to see certain relationships in the environment is not the result of learning but is due to native endow​ment.39 This school does not deny altogether the effects of learning but maintains that there is a certain "primitive organization of behavior." The implication is that we see a number of visual configurations naturally and these perceptions do not need past experience to shape them.  Because of the difficulties in experimenting with newborn infants, the Gestalt hypothesis has been difficult to prove or disprove.  Ordinarily, because of the importance of vision in our lives, it is not possible to prevent a person from seeing for the first part of his life and then suddenly remove the blindfold and observe what happens.  However, if people who are born blind and at some later time in either their childhood or adulthood have their vision restored, the observations can test the Gestalt hypothesis of "innate perceptions" as well as demonstrate the effects of long-term deprivation on their seeing behavior.  Some individuals develop cataracts in both eyes at, or shortly after, birth.  In this disease the lens of the eye is semiopaque, so that the person may distinguish light from dark; but apart from that discrimination, for all practical purposes he is blind.  One investigator, von Senden,40 collected 66 cases in which cataracts were removed in people who had had them for all or the major portion of their lives.  He made certain observations and tests to find out how these people reacted after many years of visual deprivation.  When the bandages were removed after the operation, the patients were asked to answer questions about how the world looked to them.  One of the most significant observa​tions was that they reported being bewildered and confused by the new visual stimuli.  Although all had the use of language as well as the muscle and touch senses, they found it difficult to describe what they saw.  The acquisition of new visual discriminations did not come easily.  rt took weeks or months or even longer.  The subjects felt that too much was being expected of them by their relatives and friends, who did not under​stand why these people could not see like normal human beings.  Some of the patients became discouraged and even quit trying to see.  Only simple visual responses such as fixating on an object or scanning the environ​ment were easily acquired.  

Tests indicated that a person could not tell whether there were two or three black dots on a white piece of paper.  Two strips of cardboard (10 cm and 20 cm long) could be reported as being different after a little training, but the subjects could not say which one was longer.  Familiar objects like a key, pencil, or knife could not be described when placed in front of the subjects, but as soon as they were placed in the patients' hands, they were immediately identified.  Even though the patients were thoroughly acquainted with tactual differences between curved and straight, square and round, thick and thin, they could not apply these words to the same objects when looked at.  

As time passed following the operation, the patients learned to identify colors, large and small objects, visual movement, and so forth.  However, it took many weeks, even months, to identify common objects and people, and still longer to learn symbols.  Distinguishing a square from a triangle was no easy task.  They first learned that the two shapes were different, and then by painstakingly counting the corners, the task of identifying one from the other was accomplished, but only after some weeks of practice.  

Another interesting observation was that once a discrimination had been learned, it was difficult to form any generalization of it.  For ex​ample, when the name for an object was learned, the response would not occur if that object were slightly changed or placed in a new setting.  A white square was identified but could not be successfully named as a square when it was turned over on its yellow side.  

This study is significant in that it illustrates the importance of early learning for visual discriminations as well as the tremendous effect a long period of sensory deprivation has on the responses that will be emitted.  The observations also illustrate the statement made several centuries ago by the British philosopher John Locke.41 Locke wrote that the man born blind and suddenly made to see would not know the world as we do until he had associated his new knowledge with that already acquired from the other senses.  Locke was one of the founders of the empirical movement in psychology and never accepted the notion that ideas could be inherited.  

APPLICATION OF SATIATION AND DEPRIVATION IN THE CONTROL OF BEHAVIOR
In order for a particular reinforcer to operate in strengthening be​havior, it must be applied under a given state of deprivation.  The function of the reinforcing stimulus, therefore, is to bring the behavior under the control of the appropriate deprivation.  As we go about our daily affairs, we see the operation of these principles all about us.  Take the control of children's behavior, for example.  We deprive a child of food between meals so that the appropriate behavior of eating will be forthcoming when mealtime arrives.  We refrain from giving him sweets or crackers just prior to dinner so as not to satiate him and prevent his eating of the more nourishing food.  When a child fails to eat his meal, instead of coax​ing, bribing, and applying some aversive stimuli, a more appropriate means would be to excuse him from the table, thus increasing the degree of deprivation and increasing also the probability of eating at the next meal.  In an attempt to increase children's study activity, one teacher known to the author deprived them of "drinks of water" until their work was done.  Their rate was greatly increased.  However, since this kind of operation was not acceptable to the parents or authorities, she was severely criticized for it, effective as it was.  It is interesting to note, however, that those parents who found this method of control aversive had no objection to the use of food deprivation when children were naughty.  Frequently we use deprivation as "punishment" as a means of controlling behavior (see Chapter 11).  When a child is naughty, he is deprived of candy or other reinforcements or sent to bed without dinner in an attempt to generate alternate forms of behavior.  

In adult behavior appropriate deprivation and satiation may be equally effective forms of control.  Setting the time for a dinner party long enough after the guests' accustomed eating hour ordinarily generates a good rate of eating behavior.  The hostess is also reinforced because the guests eat so heartily.  The most bland food may be quite reinforcing if the individual is in a high enough state of deprivation.  If the hostess has miscalculated the quantity of food adequate to serve her guests, she can satiate them before the meal with crackers and other tidbits.  Restaurants that cater to preparing food "to order" sometimes supply hors d'oeuvres, bread, and the like to prevent complaints from the guests during the necessary delay in preparing the desired food.  Frequently restaurants and bars supply "free" salty pretzels or potato chips to generate drinking behavior.  

If you want a meeting to be short, schedule it at a time prior to the hour for eating so that adjournment will be imminent as mealtime ap​proaches.  If one wishes to make a man susceptible to bribery, encourage him to live beyond his means.  The church has used the technique of deprivation for centuries as a means of controlling the moral conduct of its members.  It may deny the sacraments to those who have erred in their ways, until penance has been achieved.  The encouragement of fasting is likewise aimed at achieving greater recognition of behavior that is con​sidered good.  

Business and industry manipulate satiation and deprivation in con​trolling the price of goods.  When the supply is short (deprivation), people are willing to pay high prices if no alternates are available.  When the market is flooded (satiation), low prices are demanded because people will do little to achieve the goods.  The salesman buys his customer a good meal in order to reinforce him for later favors.  Advertisers appeal to deprivation and satiation as in the following:  "The supply is limited, to buy now" or "Get them while they last." 

Use of Satiation to Alter Cigarette Smoking.  Various attempts to alter the behavior of cigarette smoking using operant conditioning techniques have not met with overwhelming success (see Chapter 18).  The following experiment by Marrone et al.42 illustrates the attempt to achieve absti​nence from smoking using a satiation technique.  Thirty-two subjects whose ages ranged from 23 to 56 were employed, all of whom had smoked cigarettes regularly in varying amounts from one-half a pack per day to over two packs.  They were divided into three groups.  The first group was instructed to chain-smoke cigarettes for twenty hours, the second for ten hours, and the third to smoke as they so desired.  The aim for the first two groups was to obtain total abstinence from further smoking.  After four months a follow-up study was made which revealed the following results.  Of the first group 6 (out of 10) subjects were still not smoking.  In the second group only 2 (out of 11) remained abstainers, while in the third group 9 (out of 10) were continuing to smoke.  These results are interpreted by the investigators that the satiation technique was at least partially successful probably because the continuous smoking became extremely aversive.  The subjects reported dizziness, dulled sensi​tivity, burning of the eyes, sore throat, and nausea during the chain-smoking period.  

Controlling Psychotic Behavior Through Deprivation and Satiation.  We have already cited the work of Ayllon and Haughton43 in controlling the behavior of psychotic patients going to the dining room by deprivation when they failed to go within a specified period of time, and the work by Ayllon44 in controlling food "stealing" through deprivation.  

Satiation is also an effective means of controlling behavior.  Ayllon45 also mentions the case of a psychotic patient who insisted on hoarding as many of the institution's towels as she could.  Previous means of removing excess towels from the patient's room had been ineffective.  Consequently, a satiation procedure was implemented.  Periodically, nurses would bring more and more towels to her room.  They would simply hand them to her without comment.  During the first week she was given an average of seven towels a day.  By the third week the number had increased to 60.  When the number of towels in the room totaled 625, she started taking a few of them out.  During the next year, the average number was reduced until she kept only 1.5 towels at a time (see Figure 7-6).  [image: image6.jpg]Figure 7-6. Elimination of towel-hoarding behavior in a
psyduatnc patient by satiation procedures. After establish-
mg a b se-line of about 20 towels, nurses continued to give
pal owels every day until the total had reached 625
towels At this point patient began returning them until an
average of only 1.5 were kept in her room. (From T.
Ayllon, Intensive treatment of psychotic behavior by
stimulus satiation and food reinforcement, Behavior Re-
search and Therapy, 1 [1963], 53-61, Fig. 3, p. 57. Copy-
right ©® 1963, Pergamon Press, Inc. Reproduced by
permission.)





Ayllon and Michael46 report the cases of several psychotic patients who hoarded rubbish.  For five years these two mentally defective boys had been carrying around papers, rubbish, and magazines inside their clothes next to their skin.  Because of skin rashes they periodically had to be "dejunked" regularly by the attending nurses.  It was believed that the hoarding behavior was being maintained by the attention derived from it.  Two procedures were applied to alter their behavior.  Because newspapers and magazines are not common articles on the ward, it was suspected that flooding the ward with newspapers might tend to satiate this behavior.  In addition, any attention to the patients was withheld (extinction).  The results of these patients are shown in Figure 7-7.  The findings were the same in all patients, namely a gradual decrease in the hoarding behavior.  [image: image7.jpg]Figure 7-7. Satiation and extinction of two forms of
magazine hoarding. Two patients, Harry and Joe, are the
ones referred to in the text The others s}\owed ittoa much
lesser extent. (From T. Ayllon and J. Mich:

tri as a behavioral engmeer, ]oumal of the Ex-
perimental Analysis of Behavior, 2 [1959], 323-334, Fig. 5,

. 333. Copyright 1959 by the Society for the Ex ental
Analysis f Behavior, lnc Reproduced by permission of

the authors and the pub isher.)





Deprivation and Satiation with Conditioned Reinforcers

The question now arises as to whether or not the same operation of deprivation and satiation can apply to the use of conditioned reinforcers once they have acquired their function as conditioned reinforcers.  An experiment by Gewitz and Baer47 indicates that the same operations are possible.  They used the verbal approval of a female experimenter con​tingent on the response in a two-response game with normal children from a laboratory nursery school.  In this game the child was to place a marble in either of two holes of a toy while the experimenter sat beside him.  Such verbal approval consisted of statements of "good," "fine," and "Hm-hmmm."  The change in the relative response frequencies from a baseline level following the introduction of the reinforcement indicated the degree to which the reinforcement was operating for a child.  

Before playing the game, the children were subjected to one of three experimental conditions.  Group 1 (34 children) was placed in 20-minute isolation (deprivation of social reinforcement).  In this situation each child was led into the room that had a table and chair and was left to wait.  The second group immediately played the game upon being led from the class​room (conceived of as an intermediate condition between deprivation and satiation).  In the third group, children devoted 20 minutes to drawing and cutting out designs, in which the experimenter maintained a stream of friendly conversation and approved and admired their art efforts (satia​tion group).  The results showed that the reinforcing power of approval was most obvious in the deprivation group (placed for 20 minutes in social isolation).  Thus, a reinforcer that is typical in children's social interactions appears to be affected by deprivation and satiation in a similar manner to that found for the more primary reinforcers.  
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