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    Preface


    This is the second revision of a book dealing with a systematic and empirical theory of human psychological development from a natural science point of view. First published in 1961, it was revised in 1978. To the reader who looks upon the natural science approach as the basic method of acquiring knowledge, the treatment presented will simply be an extension of the natural science approach to the analysis of what is popularly called “child psychology.” To the reader who holds a different theoretical view, it will serve as an example of an alternative approach. And for the reader with no particular outlook on the methodological problem of what constitutes a scientific statement, it will provide a useful set of concepts and principles in the description and organization of child behavior and development.


    The Behavior Analysis of Child Development is intended for the student with a meager background in psychology who is embarking on a study of human development, particularly child development. Consequently, it includes only the basic terms and principles. While the details of behavior mechanisms that generate so much heat among theorists have largely been omitted, the descriptions of behavior changes, which are common to all their arguments, have been retained, and are stated in terms designed to be simple, clear, and complete. Supporting examples of each concept serve only to clarify and generalize the meaning of a concept, not to document its validity.


    In fact, little effort has been made to substantiate these principles although occasional references to research findings have been included for illustrative purposes. The decision to limit coverage is based on two considerations. First, an attempt to validate those concepts would be contrary to the objective of producing an easily readable and understandable account of the theory of behavior analysis itself. Obviously, the presentation would have had to be longer, more detailed, and more technical. Second, the data upon which this theory is built are well summarized in several texts designed for that purpose. Some are noted in the reference lists.


    Although this revision is similar to the format of the first revision, certain changes should be noted: (a) There is a slight modification of the conceptualization of the child, (b) The so-called heredity-environment controversy has been noted and briefly discussed, (c) The stages of child development have been elaborated upon, (d) The concepts of habituation and sensitization have been included in the chapter on respondent behavior, and (e) A chapter has been added which analyzes language (verbal behavior) from a functional point of view.


    Essentially, the theory presented here brings together the contributions of many psychologists, most notably B. F. Skinner, J. R. Kantor, F. S. Keller, and W. N. Schoenfeld. It is hoped that this application of their work will give additional impetus to the objective study of human behavior.


    I wish to express my sincere thanks and appreciation to Steven C. Hayes and Linda J. Hayes for taking their valuable time to read the manuscript and to offer many cogent suggestions. I wish also to thank Mrs. Patricia Elledge for her tireless efforts in deciphering my handwriting and magically turning out flawless copies of the many drafts of the manuscript. Finally, I wish to thank my wife, Janet, for meticulously editing each and every page of the manuscript, and for her unwavering support in working through the details of the project.


    Sidney W. Bijou


    July 1995
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    Chapter 1


    Introduction


    We present here an analysis of child development from a natural science point of view. In more general terms, it is an analysis of human psychological development. Our presentation is in the form of a theory, which we shall explain first by clarifying the meaning of the term theory itself and next the two key terms: “psychological development” and “natural science.”


    Theory


    The first definition of theory listed in the 1971 The Random House Dictionary of the English Language is “a coherent group of general propositions used as principles of explanation for a class of phenomena.” According to this meaning of the term, a theory of psychological development is a set of general propositions (definitions of terms and principles of relationships among the terms) showing the environment-behavior relationships that summarize the particular interactions we observe in a child. So a theoretical statement is not simply a statement of some particular interaction, such as the way a toddler named Betty eats. It is, rather, a statement about many such particular interactions, tied together so that they exemplify a general principle of development. For example, we might explain why, in general, toddlers eat with a spoon. A mother consistently feeds her child with a spoon, and so a spoon is always present at feeding times and is available for picking up food. Toddlers have a strong tendency to pick up things and put them in their mouths. When those things are spoons and have food on them, similar occasions are more likely to produce similar putting-in-the-mouth behavior. Here we are making a statement of principles, which (a) shows the essential similarity of the eating situation of most toddlers, (b) introduces a principle of behavior with food as a stimulus following a related response, and (c) explains in terms of interactional history why toddlers in this society generally eat with a spoon.


    Psychological Development


    Psychological development is defined in various ways. In a normative approach, psychological development is defined in relation to physical maturation, using age as an index (e.g., Gesell, 1954; Hurlock, 1977). In other approaches, development is defined in terms of progressive changes in mental structures (e.g., Piaget, 1970). And in still others, development is said to be characterized by some all-inclusive descriptive principle such as: Development is change that proceeds from a state of relative globality to a state of increasing differentiation, articulation, and hierarchic integration. We believe that most definitions are either incomplete or involve terms that defy empirical definitions.


    Psychological development is defined here as progressive changes in interactions between the behavior of an individual and the people, objects, and events in the environment. The emphasis is on changes in interactions. This formulation leads us to expect that any given response may or may not occur, depending on current circumstances. If the response occurs, it will usually change the meaning of that part of the environment for that individual. This change in the environment may then set the occasion for another response which will probably bring about further changes in the environment, and so on. For example, a man is driving his car on a cloudy day. Suddenly, the sun breaks through the clouds—a change in environmental stimulation. The bright light causes the man to squint, a response that reduces the glare. Squinting requires too much effort for comfort, and narrows the driver’s field of vision. These two responses —the strain of partly closing the eyes and the restriction of visibility—lead him to respond further by reaching into the glove compartment for his sunglasses and putting them on.


    This example illustrates that an individual interacts continuously and endlessly with his or her environment. In other words, behavior affects the environment and the environment affects behavior. However, our purpose is not to analyze the behavior of adults in everyday situations, but to discuss psychological development, the progressive changes in environment-behavior interactions that occur with the passage of time, from biological conception to death. Our interest is focused on changes that take place over a period of days, months, and years. Take the behavior of eating as an example. Eating is a fairly well-defined sequence of responses and stimuli in interaction. For infants, this interaction involves stimulation by the sight and feel of the breast, and by internal changes that are correlated with the time interval since the previous feeding. Assume that four hours have elapsed since the infant was last fed. As a mother prepares to nurse her baby, the sight of her breast or the feel of her nipple againt the baby’s cheek gives rise to sucking behavior. Sucking brings food. The effect of being satiated for food decreases sucking and gives rise to other responses, namely looking about, smiling, gurgling, going to sleep, etc. But for the toddler, eating is in most ways a different interaction. Again, the time since the last meal is an important stimulus condition, but now the sight and feel of mother’s breast as a stimulus for eating have been replaced by the sight, feel, and smell of things like bacon, cereal, cookies, milk, juice, dishes, spoons, cups, and so on. The response is no longer sucking; it is instead a series of reaching, grasping, and bringing-to-the-mouth responses, all of which provide stimulation to the gums and tongue which in turn results in chewing and swallowing rather than sucking. The end result is still the same: a change from a situation without food to one with an ample amount of food. However, this change is generally followed by behaviors quite different from those seen in the infant, notably the much more complex behaviors of looking about and vocalizing, perhaps crying to be let out of the high chair or baby table, and unfortunately for the mother, a low probability of dropping off to sleep.


    In the same way, infants display irritable signs of fatigue, and are promptly put to bed by parents; older children, whether tired or not, attend to the time of night and their parents wishes and go to bed by themselves. Self-responsible adults of course attend to their own internal indicators of fatigue and to the work or vacation schedule they know awaits them the next day, so choose their bed times accordingly.


    Similarly, an infant reacts to the loss of an important object by crying; older children look about haphazardly and seek help from parents; adults (at their best) look systematically and intelligently in the places that experience tells them are the likely repositories.


    Obviously, then, the infants’s eating is one kind of interaction, but the toddler’s is another. Bedtime is one interaction for infants, a different one for older children, and yet another one for adults. Loss of a toy or object is one kind of interaction for a baby, quite another for the older child, and still different for the adult. It is the changes in the interactions of a person that we are concerned with. How do they come about? Our answers to this question, and to all other questions having to do with changes between behavior and environment in relation to age, physical maturity, and longer interactional history make up the body of this volume.


    The simplest view of progressive behavior change is that it comes with age: that physical growth produces new abilities. This is indeed true, but it is only the beginning of an adequate analysis of how thoroughly behavior change is an interaction between the individual and the environment (Baer, 1970). As age produces growth, and growth yields new abilities, environment reacts. The ability to walk, as an example, not only frees the hands on which crawling depends, but at the same time makes that part of the world that is two feet off the ground available to the child for the first time. And certainly there are infinitely more provocative stimuli in that part of the world that foster the child’s use of these newly emerged abilities. He can now reach objects on a coffee table, get into a below-the-sink cupboard (often with disastrous results), pull the tail of the cat sleeping on a favorite chair, and so on. It is as though the environment encourages standing. As those abilities flower under this provocation, the child’s activities will more and more take on new significance for parents, who now must defend their possessions against infantile curiosity and exploration (often expensive) and who will usually be moved to provide new objects to replace until later the prized ones they take away—cheaper objects, of course, but more to the point, infant-appropriate. Furthermore, they will be moved now, as they have not been previously, to begin the social control of their child. The sound of “No” will be heard in the land, sometimes with consequences to back it up. As more of the child’s capabilities emerge—more accurately, as the capabilities are shaped and extracted from his or her relatively inchoate, emerging biological gains—the reactions of parents and others will continue to change. New admiration and respect for the child’s capability will become apparent, and tricycles, baseball equipment, dolls and accessories, pets, etc., will be provided (often just a little too early, which is again provocative in its own way). New assumptions about the child’s understanding will grow and longer and more accurate explanations will be considered reasonable. Lastly, rewards and punishments will be applied for meeting and failing to meet some of those requirements and expectations.


    In one of the most far-reaching of these interactions, when children have sufficient response capability—when they are well able to walk and run, are reliably toilet trained, have a fair vocabulary, are reasonably manageable by non-family members, and so on—in our culture, we change their social environment drastically by enrolling them in school. There, many old interactions are modified and many new ones are developed, especially those involving language skills. Obviously the rate of progressive changes in interactions with the environment differs for each child. This is so because development depends on (a) a child’s maturation rate, which in a way, is the time table for the appearance of the various kinds of physiological changes (e.g., growth of pubic hair), and (b) the make-up of his or her environment, namely, the kinds and variety of objects and opportunities made available and the kinds of treatment provided by parents, caretakers, siblings, friends, relatives, peers, teachers, and others.


    However, children in general may be classified as developing slowly, rapidly, or normally. Those in the slow category (the mentally retarded) are most likely to have varying degrees of biomedical pathologies and/or histories of disadvantaged sociocultural environments (Bijou & Donitz-Johnson, 1984). Those in the accelerated group (the “bright” or “gifted”) are most likely to have good to excellent physiological equipment, good health histories, and average to above average sociocultural environments. The so-called average group, the great majority, are those in between the two extremes. They generally possess average physiological equipment and health histories, and the usual or average opportunities to interact with people, objects, and events. The analysis of child development represented in this volume applies to all children regardless of their rate of development. There is no need for separate theories of normal, retarded, or accelerated children.


    Natural Science


    The second key term in our statement of purpose, “natural science,” is closely related to the meaning of theory as used here. The natural science approach is the study of any natural, lawful, orderly phenomenon by the use of certain methods. The methods that characterize the work of scientists are those that distinguish them from others who also seek knowledge about the same phenomena but by means of different methods. A philosopher, for example, may reflect on statements that seem fundamental and unquestionable and deduce from these statements (premises) certain conclusions about particular problems. “I think therefore I am.” An artist may express covert reactions in words, painting, sculpture, or music as the artistic truth (at least for the artist). But scientists (as defined here) restrict themselves to a study of what they can observe either with the naked eye or with instruments and what they can verifiably infer. Their general procedure is to manipulate in an observable way whatever conditions they suspect are relevant and important to the problem at hand and then to observe what changes take place as a result of the manipulation. They relate these changes to their manipulation of conditions, as orderly dependencies. For example, the speed of a falling body depends on the time since it was released; the volume of a gas depends on its temperature and the pressure exerted by its container; pulse rate depends on breathing rate; the skill with which toddlers eat with a spoon depends on the number of times they have previously managed to scoop up food with it.


    In some branches of natural science, such as astronomy or subatomic physics, the subject matter is not directly manipulable. The investigator must necessarily draw inferences or make hypotheses about functional relationships and make predictions based on them. The accuracy of the predictions tests the soundness of the inferences. Because of its success in the physical sciences, this procedure, frequently called the hypothetico-deductive method, has gained tremendous prestige and has led many psychologists to claim that it is the scientific method. In actual practice, scientists sometimes follow the hypothetico-deductive procedure, sometimes the inductive procedure, and sometimes a combination of the two, depending on the sophistication of the science and the problem being investigated. When the science is young and most of the subject matter is observable and directly manipulable, as in psychology, a combination of the inductive method and inferential analysis has proven to be productive.


    Scientists sometimes gather information on a group of instances (group studies) and sometimes on individual instances, depending on the kind of information they seek (Sidman, 1960). Methods yielding data on groups of objects, individuals, or events are particularly serviceable when the question requires information (a) from a survey, such as ,“How many handicapped preschool children are there in the California counties north of San Francisco?”; (b) about a correlation, such as, “What is the relationship between the socioeconomic status of young parents and their highest educational attainment?” (c) about functional relationships among averages, such as, “Is spaced practice more effective than concentrated practice in rote learning; or (d) confirming or disproving a hypothesis about hypothetical concepts, such as, “Does logic change with training?”


    In contrast to those used to obtain group data, methods resulting in information about individual instances are particularly fruitful when we want to know about the functional relationships between the behavior of an individual and circumstances, such as, “Is the rate of self-destructive behavior of a psychotic child influenced by the degree of social demands imposed on him or her?”


    The point is that regardless of the purpose of their research, natural scientists deal primarily with observable events. Therefore, it is traditional for them to say that toddlers develop skillful techniques of eating with a spoon largely because of past successes in getting food that way, a statement that refers to observable events in any child’s interactional history. In general, a patently observable phenomenon is that behavior that produces food tends to grow stronger. To say that children learn to eat with a spoon because of an inner urge to grow up, or because they want to be like adults, is to appeal to something unobservable (an “urge,” a “want”). If psychology is to accrue the benefits of the scientific method, such statements are handicapping.


    Our approach to the study of development is one of three or four current approaches in contemporary psychology. Admittedly, we have made a choice in selecting an approach that supports a natural science conception rather than one of the others that would permit statements about hypothetical unobservable phenomena, such as mental structures.1 But we point to the advantages: (a) relative simplicity, (b) the frequency of fruitful results, and (c) freedom from logical tangles that ultimately are illusory.


    Our usage of theory dovetails with the natural science conception of science because our theoretical statements are generalized propositions about observable environmental-behavior interactions. How one generalizes statements of this kind deserves clarification, because it is important in the account of child development that follows. By way of illustration, consider an inductive principle that will figure repeatedly in any analysis of child development: the reinforcement rule for strengthening a response-contingent stimulus relationship. We can illustrate this rule with a laboratory rat in a small, specially constructed enclosure. The animal has been without food for 24 hours. The enclosure contains only a lever protruding from one wall at a height easy for the animal to investigate, and a dispenser from which small pellets of food can be ejected. As an arbitrary case in point, we assume an interest in the animal’s behavior toward the lever. The lever’s construction is such that it will move downward a fraction of an inch if pressed, but is otherwise immobile. In the process of what seems to be exploration, the animal is likely to press that lever downward, perhaps three times an hour on the average. If we now arrange the mechanism controlling the food dispenser so that every lever press produces a food pellet, lever-pressing will quickly become more frequent, regular, and efficient. The animal’s behavior of lever-pressing is now in an apparently forceful interaction with the environment. It has become a part of feeding, and while the effects of the animal’s 24-hour food deprivation last, this newly established style of feeding will continue, especially in the absence of an easier alternative. The lever-pressing behavior will be said to have been strengthened in this situation; that is, it now occurs much more often than before because of this history.


    We may sum up these observations in a general statement: “Our animal can be taught lever-pressing by food reinforcement.” Although this statement implies that we could have done the same thing at any time; we only know that it was successful this time. But we suppose from past experience that rats are much the same throughout much of their lives, barring the special phenomena of very early infancy and senility (during which times they are still susceptible to reinforcement, but perhaps only through specialized techniques). Indeed, to say that “rats are much the same” suggests a somewhat more extensive induction than the one above, specifically: “Rats can be taught lever-pressing by food reinforcement.”


    Several thousand experiments, basically like the one just described, have allowed similar inductions about a tremendous range of subject species, including humans; and about lever-pressing and a multitude of other responses, including language behavior; and in a myriad of settings, including homes and schools; and with a diversity of reinforcers ranging from the biological necessities of life, such as food and water, to culturally defined events, such as approval and prestige, and aesthetic events, such as music and art. A simple collation of these facts would be: “Some organisms can be taught some responses by some kinds of reinforcement.” A modest induction of the same facts might be: “Organisms can be taught many diverse responses by reinforcement.”


    A truly daring induction might be: “Any organism can be taught any response by reinforcement”—a fallacious claim because of the inclusion of “any response.” The exceptions are discussed as a general case in Chapter 4, and ways to circumvent these exceptions are discussed in Chapter 12 as cases of self-management, biofeedback, and problem solving. Perhaps we should then retreat to a less daring induction: Many organisms can be taught many responses by reinforcement and its practical corollary: Solving behavior problems can be enhanced by reinforcing their component parts.


    Here we have the present status of the reinforcement rule. It is a summary of many, many well-proven facts, and it is also an induction that goes beyond these facts to assert that the uniformity with which they are found to be true suggests strongly that these are generally (but not universally) true. In that the induction goes further than proven fact, it is a statement of theory; in that it goes beyond fact only to suggest that an observed generality is probably more general than the cases observed so far, it is empirically based and characteristic of a natural science approach. The ultimate evaluation of this approach, relying as uniformly as possible on inductions of just this character, will depend on the adequacy with which it accounts for the psychological development of humans.
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    Chapter 2


    The Context of Developmental Theory


    A theory of human psychological development involves a description of terms (concepts) and statements of the relationships among them (principles). In a natural science approach, the terms are limited to the observable, recordable instances of the behavior of individuals in relation to the specific observable conditions and events that make up their environments. To integrate this approach with other branches of psychology and to related fields, we focus on one stream of contemporary psychology—behavioral psychology—and indicate its relationship with animal biology on the one hand, and cultural anthropology on the other.


    The discussion that follows is not to be construed as an elaboration of the theory described in Chapter 1. It is concerned instead with some of the assumptions on which the theory and its investigatory methods rest. A complete set of the underpinning “givens” (postulates) would constitute the philosophy of science of the approach which is called behaviorism. Variations in assumptions among behavioral approaches have earned variations in designation, namely, radical behaviorism, associated with the work of B. F. Skinner, interbehaviorism, associated with the writings of J. R. Kantor, and methodological behaviorism, associated with the work of psychologists who use behavioral methods to study hypothetical mental structures and processes.


    The Nature of Contemporary Behavioral Psychology


    Psychology is a part of the scientific activity of our culture. From the point of view of behavioral psychology, it is that subdivision of scientific work that studies the behavior of human and nonhuman organisms in interaction with environmental conditions. Psychology embraces a variety of specialties: abnormal, clinical, social (cultural), educational, industrial, comparative, physiological, and developmental. Developmental psychology, the branch of particular interest here, is sometimes called genetic psychology because it focuses on the origins and evolution of behavior. (This alternate designation should not be confused with genetics, the part of biology that deals with heredity and variation in the structure and functioning of animals and plants.) Developmental psychology focuses on the progressions and regressions in past and present interactions between the behavior of an individual and the environment, concentrating mainly on the effect of past interactions on present interactions.


    We know that other sciences also analyze the interaction of human and non-human organisms with the environment. But we distinguish those sciences from behavioral psychology on the basis of three critical terms: environmental stimuli, behavior, and environment-behavior interaction.


    Environmental stimuli of special interest to behavioral psychology are the observable physical, chemical, biological, and social events that interact with the behavior of an individual. “Some of these are to be found in the hereditary history of the individual, including his membership in a given species as well as his personal endowment. Others arise from his physical environment, past or present” (Skinner, 1972a, p. 260). Such events may be measured by scales, rulers, stop watches, decibel indicators, illuminometers, and temperature gauges, the results of which describe the physical dimensions of stimuli. These same events may also be measured by the changes in the behavior of individuals, that is, changes in their frequency of occurrence, amplitude (magnitude), or latency (time between stimulation and response) of their responses. The results of this assessment are the functional dimensions of stimuli. (The difference between the physical and functional dimensions of stimuli will be discussed in greater detail in the next chapter).


    Of particular interest here is “the observable activity of the organism, as it moves about, stands still, seizes objects, pushes and pulls, makes sounds, gestures, and so on” (Skinner, 1972, pp. 260-261). In other words, the behavior of an individual as a total functioning organism is the quintessence of behavioral psychology. To say that the subject matter of this branch of science is the behavior of a total functioning individual does not mean that investigators invariably attempt to observe, measure, and relate all of an organism’s responses that are taking place at one time. On the contrary, history has shown that many significant contributions have come from studies that have focused on only a few measures. In practice, the number of responses observed in an interaction is largely dependent on the purpose of a particular study. A study of the knee-jerk reflex will be limited to one response and one type of controlling stimulus (tap on the patellar tendon); a study of the startle response again will focus on one response complex and its components (all or some of which can occur, depending on the effectiveness of the stimulus) and on a wide variety of potentially “startling” stimuli; and a study of problem-solving will include a wide range of responses to an equally wide range of stimuli.


    Responses and their products, such as spoken and written language, like stimuli, are measured by physical instruments, such as stop watches and decibel gauges. The results are the physical dimensions of responses. And, also like stimuli, responses are measured by what they do in relation to the functional environment. For example, the flick of a wall switch produces light; the request for a newspaper results in a newsboy handing you a newspaper; the telling of a joke produces a smile or perhaps a laugh. These are the functional dimensions of responses, the dimensions we are most interested in and the ones we shall talk about repeatedly in this volume. It should then come as no surprise to read that stimuli and responses are analyzed in behavioral psychology in exactly the same way, both treated as sets of interrelated conditions in a particular setting. Remember that most interactions are social, that is, the responses of one person serve as stimuli for another person or persons and, as such, they must be analyzed just as stimuli having physical properties. We should also point out that because of the mutual relationship between stimuli and responses in a behavioral system, a functional definition of stimuli assumes a functional definition of responses. The nature of responses will be elaborated on in the next chapter.


    The interaction between stimuli and behavior is always interdependent and reciprocal in that an individual’s behavior is continuously being changed by the action of stimuli. At no time does one stand around passively waiting to be stimulated by the environment. This relationship between behavior and the environment is contrary to the concept of the functional properties of the environment and the functional properties of behavior. The change in the behavior of a person is referred to in various ways: reflex action, learning, adjustment, maturation, development, habilitation, and adaptation. Stimuli, in turn, are constantly being acted on and changed by the behavior of an individual or individuals acting in concert. Humankind relentlessly changes the environment, trying to enhance its growth, development, and survival, for self and for posterity. In summary, the stimulating conditions that constitute the environment produce changes in the behavior of an individual; these behavior changes alter the environment; the altered environment (with other, more stable influences, for example, the seasons of the year) produces further behaviors that again modify the environment, and so on, resulting in the evolution of a culture on one hand, and the development of a unique psychological individual on the other.


    Basic and Applied Behavioral Psychology


    We have been describing basic behavioral psychology. “What is the difference between basic and applied behavioral psychology?” is a question frequently asked. Much has been written about the similarities and differences between the two and, in many treatments, social and economic issues have been raised that cloud the relationhip. Actually, the relationship between the two is not always easy to discern, but three points can be made: (a) The subject matter, the methods of investigation, and the procedures for analyzing and interpreting findings to guard against cultural biases and other intrusions are the same (Baer, Wolf, & Risley, 1968, 1987); (b) The objectives of investigation are different. In basic behavioral psychology, the objective is to rearrange a set of conditions to see what now happens to behavior and to the other conditions in the experimental situation. In applied behavioral psychology (or behavioral technology, behavior modification, or applied behavior analysis), the objective is to rearrange a set of conditions and see whether the results answer a socially important problem in education, clinical treatment, child-rearing practices, counseling, guidance, community living, industry, and the like; (c) Many of the findings from basic research that are applied to practical situations become once again problems for basic research (Skinner, 1972b).


    The Interdependence Among Behavioral Psychology, Animal Biology, and Cultural Anthropology


    It will clarify the domain of behavioral psychology to review its relationship to two allied branches of science: animal biology and cultural anthropology. Knowledge gleaned from studies in animal biology is pertinent both to a better understanding of the structures and mechanisms that are a part of an individual’s response, and to the range of possible responses that exist at a given time and their stimuli. From cultural anthropology we benefit from a clearer appreciation of how responses (skills, abilities, attitudes, etc.) come under social control, and what kinds of responses will be selected from the biologically available range, including occasional floutings of well-established biological mechanisms, as when the children of some groups are deliberately taught to endure pain. Although the lines separating the three fields are fuzzy, each field does have certain discernible features, and each field is dependent on the other two for information and advances in research methodology. The differentiating features are those we shall stress.


    Psychology and Animal Biology


    Animal biology is the study of the origin, reproduction, structure, and function of animal life. To a large extent, this discipline is concerned with the interaction between organisms and organic and non-organic materials, and with the consequent changes in the structure and functioning of their parts1.


    As we have said, behavioral psychology is primarily concerned with the interaction of an individual, as a unified and integrated behavior system, with environmental events. It is apparent, therefore, that every psychological sequence is also a biological sequence, correlated with the interactions between stimuli and muscles, organs, and connecting systems (circulatory, nervous, etc.) of an organism. Both sequences take place simultaneously. Which one attracts the attention of investigators depends foremost on whether their views of causation typically relate the entire organism to its controlling environment, or whether they see the entire organism as a complex arrangement of its separate parts. Either attitude is legitimate, but incomplete without the other. Some scientists have attempted to follow both viewpoints simultaneously, in both biology and psychology.


    The behavior of an infant during feeding is a case in point. From the psychological point of view, the important behaviors are grasping the nursing bottle, getting the nipple into the mouth, and sucking. But it is also necessary to take account of the present environmental conditions (appearance, weight, and nutritional contents of the bottle, convenience of the bottle for tiny hands, number of hours since last feeding, etc.) and historical events (number of times in the past that the sight of the bottle was followed by reaching, grasping, and thrusting the smaller end of the bottle into the mouth and getting milk; the regularity of the number of hours between feedings, etc.). The same act might be studied from the biological point of view involving the activity of the digestive system from the moment the milk enters the infant’s mouth to the time its waste products are eliminated.


    The fact that psychological and organismic events take place at the same time does not mean that one class of events causes the other, that is, that organismic variables cause psychological reactions, or vice versa. The causes of a specific class of behavior, psychological or organismic, must be determined separately by an analysis of the specific environmental conditions that apply. Of course, organismic conditions often do play a part in determining psychological reactions, just as psychological events often contribute to producing organismic responses. (Indeed, the latter possibility is the main concern of psychosomatic medicine and the so-called psychogenic disorders.) As we stated earlier, the environmental events of psychological behavior include the organismic variables of interest to the biologist. These stimuli, like the other important stimuli (physical, chemical, and social), contribute to causation. None of the four classes is necessarily singled out as the sole determinant for any psychological reaction. It is true, certainly, that for many psychological reactions the major condition is organismic. For example, a sharp pain in the stomach from food poisoning may play the major role in producing the behaviors of clutching at the stomach and frantically telephoning the doctor. But in telephoning the doctor, it is obvious that a certain history of interaction with social stimuli is involved; otherwise the person would be unable to dial a telephone and would know nothing of doctors and their function in dealing with such pain. Other psychological reactions are caused primarily by social stimuli (“You’re welcome” in response to “Thanks”), or by physical stimuli (“Ouch!” to a cut finger), or by chemical stimuli (“Phew” to an unpleasant odor).


    In each instance of behavior, a proper and complete account of the cause-and-effect relationships involved should include all classes of conditions acting on the individual and their relevant interactional histories. Attending only to the dominant environmental event is bound to result in incomplete and oversimplified accounts of functional relationships. The occasionally encountered dictum, especially in the psychoanalytic literature, that motivation is the cause of all behavior is an example of a much too simplistic account.


    At the same time, to contend that biological interactions are neither the sole nor invariable cause of psychological events clearly does not diminish the interdependence of biology and psychology. Psychologists are interested in the biologists’ findings on the organs and systems of the human body that participate with other variables in determining psychological interactions. (For example, does the hypothalamus mediate rage and anger?) Developmental psychologists seek from biologists information on the motor and sensory equipment of the child at various stages of development. (Are the taste buds of a preschool child comparable in sensitivity to those of an adult?) Prominent among the factors that determine whether a response will occur is the availability of the organismic equipment necessary to perform the act. Learning to walk depends in part on the strength of the leg bones and muscles and the relative weights of the head and torso.


    Psychology and Cultural Anthropology


    We turn now to the relationship between psychology and the social sciences, particularly cultural anthropology. Certainly the conditions determining psychological behavior and development are for the most part social. These influences, which begin at birth and continue throughout the life span, include all the conditions that involve people, directly or indirectly. People make all sorts of demands (“Brush your teeth in the morning and again at night” and “You’ll have to make a living when you grow up”) and set all sorts of occasions for behavior (“It’s time for lunch”); people approve behavior (“Atta girl!”) and are present when social and physical hurts and restraints are removed (“You took that like a man”); people disapprove and punish behavior directly (“For talking back, go to the principal’s office”) and bring about nonsocial painful consequences (“Open your mouth so I can drill that tooth”); people prescribe the forms of behavior appropriate in significant social situations (“Put your napkin in your lap”) and set the level of skill required for tasks (“If your composition has more than one spelling error, you will flunk”); people create many or most of the physical objects of the culture that play a part in shaping behavior desired by the culture (furniture, roads, cars, tools, signs, and napkins); and people create cultural institutions that require conformance (courts of law, school systems, and church organizations).


    Cultural anthropology, the study of humans and their innumerable products, is devoted to analyzing social organizations, industrial techniques, art, religions, languages, laws, customs, and manners. Knowledge of the origins, changes, and range of cultural events is indispensable to developmental psychology in relating social variables and behavior. For example, cultural anthropology analyzes adult-child and child-peer relationships, role specializations (mothering functions, provider of economic goods, head of local community, etc.), and social subgroupings (socio-economic class, urban-rural, etc.) of a society. Another example, and an area of considerable interest because of its promise to shed more light on the formation of the patterns of social behavior (“personality”), is child-rearing practices in primitive as well as in complex modern societies. Specifically, these include mother and family activities in initiating an infant into its society through the prescribed procedures that are part of feeding, toilet training, cleaning, dressing, sex training, and aggression training.


    Summary


    We cannot study psychological development in isolation. We must take into account the biology of the child and the culture in which development takes place. Nor can we study it properly knowing only its biology and its culture, because development depends on interactional mechanisms that are investigated best by the disciplinary techniques of experimental psychology. The study of those mechanisms as limited, constrained, and impelled by biological and cultural phenomena is more nearly a characterization of a discipline of psychological development. Thus, we note that it is a biological truism that metabolism creates waste products and that waste products are excreted for the health of the organism. Furthermore, we note that feces, once excreted, nevertheless remain a long-term health hazard for most complex organisms in that they breed the disease-causing bacteria that often cause death. It is culture that decrees a solution to that problem, most often, by insisting that feces have magical, religious, or aesthetic characteristics that require their ritualistic disposition. But the decreeing of a ritual does not guarantee that it will be performed. It is the psychological mechanisms of interactional change, imposed at the culture’s direction on a biological problem, that constitute a successful solution of this problem in those societies that survive.
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    Chapter 3


    The Child, the Environment, and Their Continuous and Reciprocal Interactions


    We shall elaborate on the behavioral theory of human development by analyzing (a) the child as a biological and psychological entity, (b) the environment of development, (c) the continuous and reciprocal interaction between the behavior of a child and the environment, and (d) the division of this continuous and reciprocal interaction into manageable developmental stages.


    The Child


    In general, a child is considered a biological individual with capacities that reveal the workings of the mind and feeling states. From our perspective, a child is viewed instead as a uniquely integrated biological and psychological individual. The biological aspect refers to the child’s anatomy and physiology which have resulted from the evolution of the species; the psychological aspect, to the ability or potential ability to interact with people, objects, and events thereby developing into a separate and distinct personality. According to this view, each and every psychological act performed by a person is at the same time, a biological act. So an infant’s reaching for a rattle, grasping it, and putting it into its mouth is a psychological act that can be analyzed in terms of the infant’s past contacts with rattles, or similar appearing objects, and the present situation he or she happens to be in. This simple interaction with a rattle is at the same time a biological act that can be analyzed in terms of the movements of the striated muscles of the arm and the functioning of the eyes and nervous system.


    The child is adjustive, always being changed by interactions with the environment (Kantor, 1959). We reiterate the earlier statement (c, above) that a child is always interacting with the environment, with stimuli and conditions from external and internal sources. This view contrasts sharply with the classical behavioral position (e.g., Watson, 1936) that the child is psychologically reactive, that is, reacts only when stimulated, as in biology.


    The Child as an Organization of Psychological Behaviors


    The number and kinds of responses a child is capable of making at any point of his or her life are almost infinite. Developmental psychologists have attempted to group these behaviors according to various theories of personality. To cognitive psychologists, observable behaviors reveal mental processes such as cognitive structures and activities. Psychoanalytic psychologists claim that the same behaviors disclose the growth and activities of the id, ego, and superego aspects of the personality; and normative psychologists assert that a child’s motor, social, linguistic, emotional, and intellectual behaviors reveal the development of his or her mind, as do organs in their various embryonic stages. In contrast, behavioral analysis treats a child’s behavior as important data which reveal species characteristics, the results of biological maturation, and the influence of a history of interactions with the environment from the moment of conception. Although the relationship between responses and species and maturational characteristics play a part in psychological interactions, they are of particular interest to the biologist, whereas the relationship between responses and interactional history is the special concern of the developmental psychologist. We shall therefore dwell on an analysis of behavior in interaction with the environment.


    Remember that behavioral psychology is concerned with observable behavior that is analyzed according to both its physical and functional properties. Measurement of the physical aspects of behavior, or the products of behavior (e.g., vocalizations, language, drawings, and writings) poses no more of a problem for psychology than the measurement of any other physical phenomenon. But measurement of the functional aspects of behavior and the products of behavior often pose problems, as the history of psychology will attest (Kantor, 1963, 1969).


    Behavior, responses, and response functions. We begin our analysis of behavior by pointing out that all of an individual’s responses can be divided into two large classes: respondents (reflexes) and operants (Skinner, 1938). Respondent or reflex behavior is strengthened or weakened by stimuli that precede the behavior; operant behavior is strengthened or weakened by stimuli that follow the behavior. Note that the distinction between the two classes of behavior is based on whether it is related to a stimulus that comes before or after the response.


    Respondent behavior, which includes, among many others, the contraction of the eye pupils to bright light, salivation to food in the mouth, and finger withdrawal from a hot object, alters the individual in ways that reduce the deprivation level of stimuli or aversive stimulation and thereby maintains physiological equilibrium. Respondent behavior accommodates the individual to specific environmental situations. For example, contraction of the pupils to bright light reduces the amount of light entering the eyes thus facilitating visual interactions (external processes) and also guards retinal cells against damage from intense stimulation; salivation produces a fluid that mixes with food, facilitating digestion; and withdrawing the finger from a hot object prevents tissue damage. Each respondent has a function specifically correlated with a stimulus function. Such correlations are either inherent in the nature of the organism or are acquired through past contacts.


    On the other hand, operant behavior, which includes the manipulation of objects, walking, talking, drawing, writing, and problem solving, is effective in that it alters the environment in some way. Thus, at night, flipping a switch turns on the room light enabling a person to locate, approach, and open the refrigerator door to get a snack. Talking may modify the environment through the behavior of the listener, as when a child complies with the request to pick up a toy. As with respondent behavior, each operant is related to a natural or acquired stimulus function. Stimulus functions are discussed fully later in this chapter in the section on the environment.


    The concept of response class. We shall now add an important elaboration of the meaning of a psychological response. If a response to a particular stimulus were observed carefully each time it occurred, the observer would soon become aware that the response is never exactly the same. Suppose, for example, that a child is being taught the relatively simple skill of putting on a hat. Sometimes the hat will be picked up with one hand, sometimes the other, sometimes with both. Some of the grasping responses may involve all the fingers and the thumb of the hand; others may involve only one, two, or three fingers and not the thumb(s). Sometimes the hat will be picked up by the brim, other times by the crown or band or lining. We see that there is an almost limitless variety of ways of responding to a task. Thus when a child has learned a task—putting on a hat—he or she has in fact learned many responses all of which can be studied in detail if we choose to. So, in general, when we refer to a response, remember that almost without exception, we are referring to a class of responses. By response class we mean all those varied forms of responses that accomplish the same function—in this example, all the ways a child can put on a hat. Often the members of a response class will be highly similar variations on a simple theme, as in the above example. In other cases, they may have little physical resemblance to one another. The one common feature is that they have the same effect on the environment, or respond to the same stimulus in the environment. For instance, a response class asking a person to come to you may include beckoning, a written note, or a verbal request.


    The Child as a Source of Environmental Stimuli


    As we noted above, a child is not only a set of organized responses but is also a locus of stimuli with which he or she interacts. Some of these stimuli are internal, some are external. A child may get hit with a baseball or feel a sharp stomach pain from excessive gas. Both are aversive stimuli; their strengths are analyzed according to their disruptive effect on whatever had been going on at that time. The difference between the aversive stimulation of being hit by a ball and having strong gas pains is not only that one originates in the external environment and the other in the internal environment, but that the hit can be observed directly whereas the gas pains cannot. The stomach pain must be observed indirectly with the aid of instruments or inferred from past observable interactions, such as the kind of food eaten recently, the state of health at the time, the child’s overt behavior, and the like.


    The example of a child reacting to a sharp pain refers to stimulation from gastric activities. Stimuli from other internal activities, such as the respiratory, alimentary, cardiovascular, endocrine, and nervous systems, all function in the same way. Another class of internal stimuli to which a child responds consists of stimuli generated by his or her activities in relation to the external environment. Some of these stimuli originate in fine striped-muscle movements, as in speaking, and some in gross muscle-skeletal activities, such as manual manipulation of objects and balancing the body and moving it about, as in crawling, walking, running, dancing, and pedaling a bicycle.


    Whether generated by a child’s physiological functioning or by his or her own movements, all internal stimuli acquire functional properties. That is, some stimuli may elicit respondent behavior; some may strengthen, weaken, or signal operant behavior; others may serve as setting factors. Thus a child generates stimuli that affect his or her own behaviors, just as stimuli do which originate from the external environment.


    In summary, a child is conceptualized as a unified and integrated biological and psychological individual. Hence each psychological act is at the same time a biological act. The psychological aspect of the child consists of behavior (respondents and operants) and stimuli from internal and external sources that acquire functional properties. The former originate in the functioning of the smooth muscles (interoceptors) and in the individual’s behavior toward objects, people, and him or herself (proprioceptors). The latter, which play the dominant role in changing a child’s behavior, originate in the sociocultural and physical environment.


    The Environment


    Thus far we have described the environment in terms of external and internal specific stimuli which can be measured both by the instruments of physics and chemistry and by their effects on the behavior of an interacting individual. We must now note that the environment also consists of setting factors, or settings in which interactions between stimuli and behavior occur (Kantor, 1959). An elaboration of the two components of the environment follows.


    Specific Stimulus Events


    The external environment consists of the following specific stimuli.


    1. Physical: artifacts and natural phenomena—e.g., eating utensils, tools, tables, chairs, houses, roads, buildings, airplanes, rocks, mountains, trees, etc.


    2. Chemical: gases that have an effect at a distance—e.g., the aroma of roast turkey, perfume, smoke, etc., and solutions in contact with the skin—e.g., acid, soap, antiseptic ointment, etc.


    3. Sociocultural: the appearance, action, and interaction of people (and animals)—e.g., mothers, fathers, siblings, teachers, friends, strangers, coaches, policemen, pets, etc.


    As we noted earlier, all of the above stimuli may be analyzed in terms of their physical dimensions. In casual conversation, we refer to stimuli according to their physical characteristics. Asked to give an example of a stimulus, most people would very likely describe something in physical terms (e.g., “a red light,” “a loud noise”). We only need to remember that the fields of chemistry and physics have developed precise techniques for measuring and describing the physical properties of stimuli, notably by their weight, mass, length, wave length, intensity, etc. When we use such descriptive measures, we are specifying the physical properties of a stimulus.


    The functional aspect of a stimulus. All stimuli may also be measured by their effects on the behavior of an individual. Suppose we invite a five-year-old girl into a dimly lit room (say 50-foot candles) where there are a small table and chair. On the table are three attractive toys: an automobile, a doll, and an airplane. We observe the girl through a one-way screen for a few minutes and note that she is examining the automobile. We then increase the level of illumination twentyfold. The abrupt change in the room is immediately noted by (a) a change in the reading on a light meter, and (b) a change in the child’s behavior. If the increase in illumination is consistently correlated with an observable change in her behavior, we may say that a relationship exists between the two. Such data allow us to identify and classify the behavior changes: for example, closing the eyes or getting up from the chair and leaving the room when the light is very bright; or taking the toy auto to a better light source to examine it when the general lighting is dim. We can now be more specific about the relationship between the stimulus changes and the behavior changes. We can say that the stimuli have a certain functional relationship to the behaviors. The increase in light intensity elicits reflex behavior: a constriction of the pupil of the eye. When the light is bright, it marks the occasion for any response that decreases this stimulation, thereby strengthening the response (hence closing the eyes or leaving the room). When the light is dim, the situation calls for responses that may maximize the light, so the child takes the toy close to the light to look at its details.


    When an individual’s behavior indicates that a functional relationship exists, we can talk about the stimulus function in that relationship. Three kinds of stimulus functions take place in the above example: (a) an eliciting function (the bright light is related to the constriction of the eye’s pupil), (b) a reinforcing function (the bright light is also related to strengthening the response by closing the eyes or leaving the room), and (c) a discriminative function (the dim light is a signal for the child to take the toy close to the light). We see then that a single stimulus may have more than one stimulus function (generally the case), and that the term stimulus function is simply a label indicating what the specific action of the stimulus is for an individual. Does it act on the class of responses preceding it, or on the class of responses following it? Does its action depend on the individual’s history with similar stimulation in the past? And so on.


    The concept of stimulus function has been introduced because it is important to distinguish between stimuli that have functions for an individual, in varying degrees of strengths, and stimuli that do not. We say that a stimulus is any physical, chemical, organismic, or sociocultural event that can be measured, either directly or by instruments. But not all of these stimuli will have stimulus functions, that is, not all of them will have an effect on an individual’s behavior. Consider a frown on a parent’s face. To a baby only a few weeks old, the frown could be a stimulus (he can see fairly well at that age), but it probably has no stimulus function; the baby’s behavior is generally not apt to change reliably as a consequence of this stimulation. As he develops psychologically, however, this stimulus will acquire functions. First, like almost any other “face” the parent might assume, the parental frown may produce giggles and smiles fairly reliably; later, after some experience with reprimands that often follow a frown, it may produce sudden halts in his or her ongoing behavior, followed by sobbing or crying. Hence the significance of this special stimulus lies less in its physical composition than in the nature and strength of its stimulus functions developed as a consequence of an interactional history.


    There is another, and perhaps more important, analytical advantage to the stimulus function concept. If we consider the environment of a child in terms of the functions of stimulus events, we short circuit some cumbersome and fruitless terminology because stimulus functions concentrate simply and objectively on the ways in which stimuli relate to behavior, that is, whether they elicit behavior, contingently strengthen or weaken it, signal occasions for its proper occurrence or nonoccurrence, and so on. To understand the psychological development of a child, we need to describe and predict these kinds of relationships, and stimulus function is precisely the kind of concept that can bring order and meaning to the tremendous variety of stimulus events that make up an individual’s world. In effect, the stimulus function concept is an invitation to group together many diverse events into a few functional categories. A rejecting mother, a spanking, a fall from a bike, an aggressive sibling, a failing grade, lecturing a misbehaving child, a traffic citation, a snub—these and multitudes of others like them—may be regarded as having a common stimulus function: They are all stimulus events that weaken (punish) the behaviors that precede them. An affectionate mother, a pat on the head, a piece of candy, a ride in the country, a smile, an “A” in a psychology course, an enthusiastic “Good!”, a window sign saying “We gave,” a handshake—these and many similar events—have another common stimulus function: They are all stimulus events that strengthen (reinforce) the behaviors that precede them.


    We must also consider other kinds of interactions, such as a mother’s question, “What are you doing?”, and the response “Oh, just putting my toys back on the shelf” that will probably result in, “That’s a good girl!” (whose stimulus function is to strengthen the response that precedes it). On the other hand, the response “Oh, I’m just drawing pictures” (that turn out to be on the wall) will probably result in a spanking (whose dual stimulus functions are to weaken her response that precedes it and strengthen the response that avoids it—like telling a lie instead). The response “Oh, nothing” may result in a noncommittal grunt from a busy parent, which may have no stimulus function at all for the child, and produces no change in his or her behavior.


    The classification of environmental events into stimulus functions provides an organization of the conditions that relate to development and eliminate the need for fuzzy subjective terms. Child psychology, as well as psychology in general, has been burdened with scores of terms meant to describe and explain a particular interaction. Too often, they are impossible to apply to behavior in general. Witness the innumerable attempts to type parents into largely nonfunctional categories such as rejecting, indulgent, dominating, permissive, democratic, autocratic, etc. By replacing such typologies with a classification of stimulus functions, we concentrate instead on the kinds of stimulus functions a parent may be providing in strengthening, weakening, or maintaining some of a child’s behaviors while leaving others unaffected.


    The concept of stimulus class. Just as we showed earlier that responses always come in response classes, it is important now that we point out that stimuli also invariably occur in stimulus classes. For one thing, the environment rarely represents a stimulus to us in exactly the same way, time after time. Careful measurement of the stimulus and its components will show variation from occasion to occasion. A mother’s face has a certain sameness to it, we may think, in that we know our mother’s face from anyone else’s face. But careful observation shows that it is sometimes shiny, sometimes dusty, sometimes wet; occasionally creased into its facial lines, but sometimes smooth; the eyes are sometimes fully open or fully closed, and assume a wide range of angles of regard; hair sometimes falls in front of her face, sometimes not. The question is often raised about how a person comes to respond to a stimulus as being “the same” despite the fact that he or she is seeing different stimulus constellations. This phenomenon is known as the “stimulus constancy.”


    Let us remember that whenever we speak of a stimulus, we will almost surely mean a class of stimuli. Parallel to the definition of response class (p. 31 ), the definition of stimulus class is that it embodies a collection of stimuli that vary with the same behavior (or behavior classes). Often, the members of a stimulus class will resemble one another in their physical attributes; sometimes they will be quite dissimilar in all but their effect on behavior. Thus, a child may be frightened of such diverse events as lightning, frowns, fast-moving vehicles, and high winds, yet they all belong to the same class, because all evoke a fear response from the child.


    Setting Factors


    Setting factors, the other conditions that make up a person’s functional environment, consist of the immediate circumstances that influence the functional strength of stimuli and responses in an interaction. Setting factors (also referred to as establishing operations, contextual conditions, and motivational operations) may be thought of as functioning in this way: In a given situation, a person may, as a consequence of his or her interactional history, perform a large variety of responses. He or she may, for example, greet a person with a “Hi,” “Hello,” smile, salute, shake hands, say “It’s good to see you,” and the like. Which of these responses will occur will depend on the prevailing setting factors. The immediate circumstances defining a setting factor may be (a) physical circumstances, (b) physiological state of the behaving person, or (c) sociocultural conditions.


    Physical circumstances. Physical circumstances may serve as the background to antecedent stimuli or as conditions pervading an entire interaction. Setting factors that influence antecedent stimulus functions are traditionally treated in psychology as perceptual problems. It is a well-recognized phenomenon that the way a person perceives an object and reacts to it is influenced by the setting or background, called the figure-ground relationship. A person’s reaction to a showy red design on a white T-shirt might be quite different from his or her reaction to the same design on a black T-shirt. So too, one’s reaction to a piece of music played as a violin solo would very likely be quite different from the response to the same music by the same soloist backed up by a full symphony orchestra. The influence of background on a figure also pertains to interactions involving the senses of smell, taste, and touch.


    Physical (ecological) conditions, such as extreme humidity and temperature, poor air quality, and high levels of noise, may function as aversive stimuli leading to escape and avoidance behavior. Small variations can have other consequences. An example of the effect of a slight change in temperature was noted by Skinner (1961) in describing the rearing of his second daughter, Deborah, in a baby box/crib. He noted that slightly raising the overnight temperature in the crib resulted in the baby’s sleeping later in the morning thereby delaying the time for her first feeding.


    Physiological-state conditions. High on the list of physiological-state conditions are deprivation and satiation of organic needs, such as food, water, air, sunlight, and sexual contact. It is a commonplace observation that even mild deprivation of food initiates in a baby many aspects of the responses associated with obtaining and ingesting food; extreme deprivation of food brings about other behaviors usually described as “emotional.”


    While physical illness, injuries, chronic pain, and diseases are of course biomedical conditions they nonetheless function as physiological-state setting factors. Under such aversive conditions, there is a strong tendency to engage in escape and avoidance behavior, like taking medication that reduces pain.


    In that they have stimulating or depressing properties, some drugs function as setting factors since they change all aspects of behavior. Included here are the so-called psychotropic drugs.


    The high and low points of physiological cycles, such as the sleep cycle, circadian rhythm, and menstrual cycle, all have pervasive effects on behavior and therefore function as setting factors. Some are manipulable; some are not.


    An individual’s age as an index of his or her biological growth or decline is a non-manipulable, physiological-state setting factor. This is a particularly important setting factor in developmental psychology where there is a special interest in the ability to perform a certain act, for example, a baby’s ability to balance its head when the child is in an upright position.


    Physiological-state setting factors may also be generated by extreme fatigue from strenuous activity, such as running a race. The immediate reactions are well known and include sitting or lying down, drinking liquids, gasping for breath, and a slowing down of thinking and talking.


    The final item in this category consists of strong feeling states, particularly fear, anger, and joy, resulting from a prior interaction. Such states are usually treated as emotions with overlapping motivational characteristics. Since the strong feeling states are not ordinarily treated as setting factors, an illustration is in order. Each morning, Billy, a lively 4-year-old, dashes into the nursery school room with a cheerful “hello” to his teacher as he runs to his locker, throws in his coat, and races across the room to ride a tricycle. One morning he comes in with a sad face, ignores the teacher, and sits on the floor near the locker without removing his coat. Recognizing the difference in Billy’s behavior, the teacher immediately comes over, sits next to him, holds his hand, and asks, “What’s the matter, Billy?” After some hesitancy, followed by tears and sobs, Billy confides that he was unfairly spanked by his father for having spilled milk on the rug, when in fact his younger sister was responsible for the mishap. The teacher encourages him to talk more about what happened, and before long Billy’s face brightens. He tosses his coat into the locker, and runs over to ride his favorite tricycle.


    Billy’s unusual behavior on entering the nursery school room (deviation from his baseline performance) can be considered a function of a feeling setting factor brought about by a prior interaction. Getting him to talk revealed that he was angry because he felt he was unfairly punished. Talking about the precipitating event with a supportive person dissipated the angry feeling and allowed Billy to return to his usual morning activities.


    Feeling setting factors influence not only momentary interactions, as in the above example, but also correlated ways of interacting, referred to as “predispositional” behavior (Skinner, 1957). A man in love not only behaves amorously toward his beloved but he also “sees the world through rose-colored glasses”: everyone is beautiful, kind, and generous; the sky is the bluest ever, the sunset is breath-taking, and so on. So, too, the dyspeptic. He is not only grouchy with people but he also tends to be a pessimist.


    Sociocultural conditions. Sociocultural conditions that function as setting factors include (a) cultural institutions, (b) the presence and actions of a person or group, and (c) rules.


    The first category, cultural institutions, includes settings such as the home, school, church, playground, theatre, court of law, and the like. Each requires a prescribed form of behavior taught on the basis of contingencies by parents, teachers, and others, as the child develops. For instance, a young adult engaging in jovial conversation with a friend while walking to church may lower his voice to a whisper, may even change the topic of conversation, or stop talking altogether as he and his friend approach and enter the house of worship.


    The second category consists of the presence and actions of a person or persons having either strong reinforcing or aversive characteristics for the responding person. The presence of a mother in her child’s preschool is an example of the former; the presence of the school principal accompanied by members of the school board in the classroom exemplifies the latter.


    The third sociocultural category—rules—is made up of two types. One type consists of prescriptive rules, made and imposed by others, such as parents, teachers, governmental agencies, and religious leaders. Rules of this sort play a significant role in child-rearing practices. A mother says to her young child as she leaves him with a neighbor, “Now be a good boy while mommy goes shopping.” Depending on his history, such a rule may control the child’s behavior for some time while the mother is away, in the sense that some “good” behaviors are facilitated and some “bad” behaviors are inhibited.


    The other type of rules refers to agreements drawn up by the participants in an activity. When rules are agreed upon they serve to control the behavior of the participants for a prescribed time or in a particular situation. As an example, two children may be engaged in spontaneous conversation and suddenly one suggests that they play the “knock-knock game.” The other agrees and they take turns saying “Knock-knock, who’s there?” giving answers, and laughing at them. Their agreement to play a game has changed the course and nature of their verbal interactions. Another example: A group of adults gathered in a room are making “small talk.” One person stands up and says in a loud voice, “It’s time to begin the meeting.” All conversation stops, those standing take their seats, and all talk and comments are now sequential, following Robert’s rules of order.


    Although we have analyzed setting factors as single sets of conditions, they usually occur in everyday life in all sorts of combinations. Johnny’s behavior in the classroom, for instance, may be influenced at a given time by (a) the presence of the school principal who recently reprimanded him for a minor infraction, (b) the teacher’s dictum, “Behave like responsible citizens, or you will all stay after school,” and (c) the children and the classroom. The chances are that Johnny will comply with the teacher’s order.


    In other instances, multiple setting factors can strengthen incompatible behaviors and generate conflict, and in some cases compromise response patterns. A four-year old boy may resolve the problem of a strong urge to go to sleep and an equally strong desire to stay up and watch a TV cartoon with his older siblings by standing near the doorway leading to his bedroom, watching the TV screen, sucking his thumb, and clutching his favorite blanket.


    The Continuous and Reciprocal Interaction Between the Child and the Environment


    The interaction between a child’s behavior and the environment is continuous, and, we might add, reciprocal and interdependent. In this approach, we cannot analyze a child’s behavior without reference to the environment in which the behavior takes place, nor is it possible to analyze an environment without reference to a child’s behavior. The two form an inseparable unit consisting of an interrelated set of variables, which is the subject matter of psychological analysis.


    A child is not regarded as a passive individual waiting to be stimulated by the environment, nor is he or she looked upon as a seeker of stimulation. When a child is thought of in either of these ways only the physical aspect of the child and the environment have been taken into account, and the functional aspect has been ignored. In our way of thinking, a child is viewed as a biological and psychological individual with the latter defined as a cluster of interrelated behavior functions and a source of stimulus functions. The external environment is the other source of stimulus functions. All interactions result in changes in both the behavior of the child and the functional environment. Sometimes the changes are subtle; sometimes dramatic. Although they fluctuate at times, they are for the most part progressive.


    To understand these progressive changes, we analyze the interrelationships that occur during the span of development, taking only one episode of behavior at a time. An event selected for study (usually dictated by a basic or applied problem) is analyzed in terms of the relationships among (a) response functions, (b) stimulus functions, and (c) setting factors. A simple episode such as a reflex interaction, for example, is analyzed as a sequence with a single functional phase (time frame) involving a setting factor, an antecedent stimulus function, and a response function. Say a person is leisurely strolling in the park enjoying the greenery when suddenly he hears a loud, terrifying blast nearby and understandably reacts with a startle response. A more complex episode, such as reacting to a teacher’s question (“Where is the capital of the United States?”), is analyzed as an interactional sequence with several phases: an initial attending interaction (actualizing the question) followed by a perceiving interaction (discriminative stimulus), then an effecting interaction (answering, “In the District of Columbia”), and ending with a consequence.


    Our exposition proceeds from simple to complex interactions, beginning with reflex behavior and ending with thinking, self-management, problem solving, and creative behavior.


    Heredity and Environment


    We have elaborated on a behavior theory of human development by analyzing the psychological nature of the child, the environment of development, and the continuous and reciprocal interaction between the two. Perhaps you have noticed that we have said nothing about the role of heredity in determining the child’s behavior and development. Because the relationship between heredity and environment has long been considered a problem (e.g., the nature-nurture problem) we deal with it here as a separate topic. We begin by pointing out that developmental psychologists have for many years been asking the wrong questions (Anastasi, 1958). Their questions have focused not only on which abilities and traits can be attributed to heredity and which to environment but also on how much of an ability, such as intelligence, or a personality trait, such as aggressiveness, can be attributed to heredity and how much to environment. Instead they should have been asking how development takes place, in detail, step by step through the causal chains that operate in a particular individual.


    To provide some insight as to how psychological traits (patterns of responding) evolve, we need to distinguish between biological and psychological development. Biological traits and characteristics (phenotypes) evolve through the interaction between genetic material (genotype) and the biological and physical environment of development. Genetic material consists not of “little” things that later become the individual’s prominent characteristics but consists rather of the chromosomes (DNA) in the cells; and other ingredients, such as cellular structures and cellular chemicals that interact with the biological and physical environments to construct biological traits and characteristics (Oyama, 1989). Thus the traits that characterize a particular biological individual have in a sense been manufactured from both the genetic and the environmental sets of conditions. Both contribute; both are equally important. On the other hand, the development of psychological traits and characteristics evolves through the interaction between a biological individual with all of its potentialities for future biological characteristics (e.g., height) and the specific physical and social objects and events in his or her environment of development. So it can be said that the genotype has an indirect relationship to all psychological traits or characteristics, i.e., it participates in producing the phenotype which in turn participates in producing specific psychological traits.


    Developmental Stages


    We have said that behavioral developmental psychology is concerned with an analysis of progressive changes in the interactions between the biologically maturing child and the environment. Considering that a child is always interacting dynamically with his or her functional environment, how can an investigator study the different aspects of development, as for example, the nature of baby-mother relationships? The answer is that an experimenter recognizes that development is a continuous process but assumes that no significant changes in conditions take place when the interactional unit to be studied is small. When it is large, the experimenter selects an experimental strategy that will control or evaluate changes other than those that are the focus of the investigation.


    In studying the influence of past interactions on currently observed behavior, it is convenient to divide the stream of interactions into developmental stages, and to investigate (a) the behaviors that evolve within each stage, and (b) the continuities and discontinuities in behavior between successive stages. What, then, is the best way to divide the developmental cycle? Some psychologists, notably Gesell (1954) and Hurlock (1977), divided the life span according to chronological age referring to the behavior of one-year olds, two-year olds, three-year olds, etc. Stages by ages has the virtue of simplicity and objectivity, but is much too arbitrary to be helpful to anyone searching for functional relationships between behavior and circumstances within and between successive developmental periods. Significant interactions are not synchronized with the ticking of a clock. Other psychologists, such as Freud (1949), partitioned development on the basis of a personality theory and refer to the oral, anal, phallic, and latency stages of psychosexual development. Still others, Piaget (1970), for example, have viewed development according to cognitive phases: sensori-motor, preoperational, concrete operational, and formal operational. While basing stages on a personality or cognitive theory is an alluring prospect, we do not yet have a comprehensive, empirically-based model of personality or cognitive development that can serve as a reliable guide for stage segmentation. What is of even more concern is that in the formulations mentioned, stages, per se, are endowed with properties having a major role in determining behavior during a given period. (“He is moody because he is in the adolescent stage of development.”) Here an instance of behavior is described and also given causal properties.


    Eliminating chronological age and personality or cognitive theory as inappropriate ways of dividing the life cycle, particularly the early years, leaves us with two alternatives. One is to mark the beginning and end of each stage by observable criteria based on behavior manifestations, social events, and biological maturation. To illustrate, infancy would constitute the period from birth to the onset of verbal language (behavior manifestation); childhood, the period from entering the first grade in school (social event) to the onset of sexual maturity (biological maturation); and adolescence, the period from sexual maturity (biological maturation) to the age for voting (social event). And voting, we should recall, has in the United States been extended to 18-year-olds, the logic being that if 18-year-old males are committed to a military service that proves increasingly deadly, in justice they should be permitted to vote in the society that declares those wars. This may be a case of one interaction—military service at great risk—determining another—voting—so as to redefine a “stage.” It is not frivolous to suggest that psychological development can be hurried, slowed, or otherwise determined by the political decisions of a society. Our other alternative for cycle partitioning is to identify the stages in terms of the major kinds of interactions that occur and their contribution to the development of a personality. Because of its functional nature we have opted for the second choice and shall use the categories of personality development suggested by Kantor (1959): foundational, basic, and societal.


    The Foundational Stage


    That period of development when an individual is behaving as a unified system, as a whole organism, but is tightly limited by his or her organismic characteristics is designated as the foundational stage. Most initial interactions are reflexive (or respondent, as defined in Chapter 4), begin prenatally, and are highly uniform among individuals. Together with these reflexes are uncoordinated movements which appear to be related to organismic stimuli. Inevitably, these movements will confront the environment in such ways that they become coordinated, efficient, and useful in relating to the invariable characteristics of that environment: the skill of touching, holding, and moving things. In their myriad ways, they constitute the baby’s repertory of abilities and knowledge. Out of them emerge apparently systematic attempts to explore more of that environment, attempts seemingly reinforced by the interactional characteristics of objects (including the physical properties of people) in the infant’s world. This behavior is called ecological. It integrates the infant’s behavior with the environment and begins to make the environment responsive to the infant, thus constituting the interaction so basic to our analysis. Clearly, then, this stage is well termed foundational, describing as it does interactions that may vary in degree and detail from one infant to another, but will be similar in form for all infants.


    The Basic Stage


    Growth interacting with experience presently produces a baby who is apt to be much freer from the early biological limitations, a child whose nervous system is complete, whose muscles are strong, who needs less sleep and is energetic and active for longer periods of time between feedings, and who uses time and energy in the manipulation and exploration of his or her environment. Now the child encounters experiences that vary markedly from child to child, depending on the opportunities in the environment and health history and it is those experiences that begin to give each child unique, distinctive, personal attributes. Nonetheless, the exploratory, skill-developing and knowledge-developing interactions that began in the foundational stage continue to be elaborated, yet will diversify as a function of the child’s particular experiences. In recognizing those behaviors as requisite for behavior in the stage that follows, we call this stage basic.


    The Societal Stage


    What follows is the development of skills sufficient to give us, the child’s adult audience, an appreciation of each one as a capable, rational, manageable, open, and curious individual who obviously needs systematic instruction in the ways of our society: in reading, mathematics, and all the other complex symbolic skills, as well as the past events of our society and our culture. We expose our children to social agencies of development, most notably schools, but also neighbors, church groups, play groups, activity groups, the community’s various features, etc. This deliberate exposure to societal instruction and control continues first by us and later by the children themselves, throughout their childhood and adult years. Clearly, then, these are societal interactions and this is the long, complicated societal stage.


    This analysis of psychological development is a stage theory, the stages being periods during which most of the interactions have a certain consistent character. The three successive stages—foundational, basic, and societal— simply reflect biological changes and the sociological practices of our culture; they are not the causal conditions for typical types of behavior. The stages are defined simply as the predominant character of the interactions going on at the time. Some children will spend more time in one stage or another; some less. (In particular, there is considerable variation as to when the societal stage begins for some children. Many families foster an early introduction to social institutions; others maintain closed, private nuclear family interactions virtually until the child enters public school.) It goes without saying that these stages do not begin and end abruptly. One fades into the next, so that there will be many times in a child’s early life when the ongoing interactions seem as often to represent the earlier stage as the subsequent one. A developmental stage should never be used with calendar precision; it is a descriptive concept meant to be analytically useful, not restrictive or prescriptive.


    Summary


    From a natural science point of view the child is conceptualized (a) as a biological and psychological entity with response capacities to interact with the environment, and (b) as a source of stimuli to which he or she reacts. The environment is defined functionally as people, objects, and events that interact with the child. Some of these people, objects, events are specific stimuli; some are setting factors. The specific stimuli in each situation are classified as physical, sociocultural, and organismic stimuli, and are described in terms of both their physical and functional dimensions. The setting factors are classified as the context of the antecedent stimulus, and the physical, physiological, and sociocultural conditions. Reciprocal interactions between an individual’s behavior and the environment begin at conception and continue until death. The progressive change in a child’s interactions with the environment is his or her psychological development and depends on the specific circumstances in those environments, past and present. For analytical and study purposes, this long and continuous flow of an individual’s interactions with the functional environment is divided into stages designated as foundational, basic, and societal.


    It should be fairly obvious that this analysis of human development bears little resemblance to the behavior theory of John B. Watson (1930), the originator of behaviorism. Among other things, Watson defined stimuli and responses only on the basis of their physical properties thereby reducing psychological behavior to biological behavior. In addition, by attempting to account for all development solely in terms of Pavlovian conditioning he neglected to consider the role and significance of voluntary behavior (operant interactions) and private or implicit events popularly referred to as activities of the mind. Nor can this analysis be thought of as being closely related to the social learning theory of development of Robert R. Sears (1947), or the socio-behavioristic theory of Bandura and Walters (1963) and or the social learning theory of Bandura (1977), inasmuch as they include nonobservable hypothetical concepts to explain behavior and development. Our formulation can, however, be identified with B. F. Skinner’s radical behaviorism (1938) and J. R. Kantor’s interbehavioral psychology (1959).


    Our task is to analyze how a child develops from his or her primitive beginnings to a complex individual with manners, morals, attitudes, feelings, motivations, and cognitive abilities. We begin by inquiring into the nature and role of the simplest kinds of interactions, namely reflexes or respondents.
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