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    Introduction


    A great deal has been and continues to be written on the characteristics, fortunes, and fate of that once beloved and later notorious school of scientific psychology, “behaviorism.” Critics have frequently characterized “behaviorism” as though it were a singular, monolithic, and dictatorial force from which psychological science is now considered liberated. Names like Watson, Hull, Spence, Skinner, and Guthrie are frequently thrown together as if their work represents a common scientific vision and set of scientific goals. Yet Skinner’s work is generally acknowledged as somehow different; the “learning theorist” who was antitheoretical, the researcher who worked with rats or pigeons, yet wrote books on verbal phenomena and how we may yet learn to arrange for a more promising future for humanity; the “behaviorist” who, despite the reputed demise of “behaviorism,” began a scientific field which is thriving internationally, and which has produced an applied field of unparalleled effectiveness. Might it not be true that, after all, the “behaviorism” of Watson and Hull, of Skinner and Kantor, represent radically-different conceptions of psychological science? Willard Day set out to untangle some of the historical and philosophical confusions which have delayed an accurate assessment of the contributions of B. F. Skinner.


    Willard Farnsworth Day, Jr., fluent in Japanese, a genuine gourmet chef, a concert-level pianist, lay-elder in the Episcopal church, and four-wheel-desert-driving enthusiast, was an unusual character in the field of behavior analysis (a field which, I might note, probably has more than the usual number of unusual characters!). Something of an eccentric, he might also have appeared to some as something of a contradiction as well; for example, the “Skinnerian” scholar with little or no interest in “conditioning,” the devout Christian who openly advocated the scientific position taken in Skinner’s notorious opus, Beyond Freedom and Dignity(1971). Willard Day appeared to be destined to make a unique contribution to behavioral science.


    Originally trained in sensory psychophysics but with a long-standing interest in language, Day became increasingly interested in Skinner’s writings, and particularly in the book Verbal Behavior(1957). Day’s interest only intensified when it became clear to him that the standard reviews and criticisms of Skinner’s writings seemed to miss the thrust of Skinner’s arguments and scientific orientation. Additional preparation was needed in order to pursue the issues in greater depth, and Day took a year’s sabbatical leave in order to study philosophy at Oxford University in the early 1960s. When he returned, he began the task of clarifying the meaning and implications of “radical behaviorism,” the name which Skinner had used to describe his own scientific philosophy.


    Day had little interest in the trappings and traditional research topics of the standard operant laboratory. I have often felt, perhaps incorrectly, that his views on such work were analogous to William James’ concerning the “brass instrument psychology” of his day. Day felt strongly that most behavior analysts, not to mention psychologists generally, were missing out on the wide world of possibilities opened up by Skinner’s work for the scientific exploration of human, and particularly verbal, functioning. His intense interest in the development of new methods for the functional analysis of verbal behavior, taking “radical behaviorism” as a guide, led Day and his students into research projects whose methods more closely resembled a version of psychological phenomenology than they resembled anything one found in the experimental analysis of behavior.


    In the early 1970s, Day saw an increasing interest in the larger philosophical and methodological issues involved with contemporary behavioral psychology, but he found no convenient publication outlet for scholarly papers concerned with such issues. In 1974, Day founded the journal Behaviorism(now under the title, Behavior and Philosophy) and served as its editor until 1984. From the mid-1960s until his untimely death in 1989, Willard Day continued to speak and write on a wide variety of topics relevant to two central themes; the distinctive characteristics of Skinner’s scientific system (or scientific philosophy), and the implications of Skinner’s work for the development of scientific methods relevant to the larger domain of human behavior.


    Comments on the Organization of the Volume


    While Willard Day wrote a considerable amount of scholarly material, only some of this work eventually made its way to publication. A significant proportion of the published papers appeared in sources not readily or generally accessible. The purpose of this book is simply to bring together in one place a number of previously published and unpublished papers.


    The papers included in this volume cover diverse topics relevant to contemporary issues in philosophy and scientific psychology. The selections include lengthy chapters as well as brief papers taken from addresses presented at professional conferences. The papers are organized into general themes and sections, and brief introductory comments are provided for each section.


    I discovered only recently that a friendly critic of Day’s writings, in commenting on Day’s unusual, idiosyncratic, and somewhat personal writing style, had once written, “He needed a ruthless editor.” The only ruthlessness that I have brought to this task, however, was to preserve the papers as close to the original as possible. It is now the task of others to evaluate this work on its own terms, and perhaps to extend its implications into those areas of human behavior which Willard Day found to be so fascinating, and so desperately in need of an effective scientific analysis.
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    Part I


    Historical Antecedents


    This section consists of a single chapter, originally published in 1980. Here, Day describes the historical themes which contributed to the development of the “contemporary behaviorism” of B. F. Skinner. The “antecedents” of interest in this review include historical developments in both philosophy and scientific psychology. The particular influences upon the development of Skinner’s thought are described in order to bring into focus the inherently pragmatic and functionalist characteristics of Skinner’s scientific philosophy.


    A concluding section of this chapter presents an analysis of Skinner’s published work in the larger context of “professional behaviorism.” In a strategy which is characteristic of Willard Day’s writings, part of this context is provided by an examination of published commentaries and reviews of Skinner’s writings by influential psychologist of methodological-behaviorist tradition. These commentaries are used to compare and contrast the dominant neo-behavioristic orientation of the 1930s and 1940s with the radically different conception of science formulated by Skinner. This chapter, then, provides a historical context for the issues explored in the papers which follow.


    


  


  


  
    Chapter 1


    The Historical Antecedents of Contemporary Behaviorism


    The verbal processes of logical and scientific thought deserve and require a more precise analysis than they have yet received. One of the ultimate accomplishments of a science of verbal behavior may be an empirical logic, or a descriptive and analytical scientific epistemology, the terms and practices of which will be adapted to human behavior as a subject matter.


    —B.F. Skinner, 1957, p. 431


    My purpose in what follows is to identify, and to discuss briefly, certain perspectives in the history of philosophy and psychology that bear on an understanding of contemporary behaviorism. In this, my interest will not be primarily to trace lines of historical influence. Instead, I will concentrate upon certain epistemological issues that need to be understood if one is to appreciate the dimensions involved in current discussions among contemporary behaviorists. I will also restrict my consideration of contemporary behaviorism largely to a concern with the thought of B. F. Skinner and to issues that need to be correctly assessed in order to place his thought in appropriate intellectual perspective. At the turn of the 1980s, psychologists who regard themselves as behaviorists have been likely to look to B. F. Skinner as the standard-bearer of their cause. At the present time, behaviorism is an active and aggressive orientation within professional psychology. In 1978 the Midwestern Association of Behavior Analysis formally changed its name to the Association for Behavior Analysis (ABA) and began publication of The Behavior Analyst, the official organ of that association. The annual conventions of the ABA are becoming increasingly important as focal points for the intellectual and social organization among behaviorists, where not only is there an exchange of information in regard to the frontiers of behaviorist thinking and research, but there are also discussions directed toward implementing appropriate social change along behaviorist lines.


    Behaviorism has had a highly influential role to play in the history of psychology, particularly in the United States. Consequently, behaviorism can mean different things to different people. In the strong sense, in which behaviorism can be identified, say, with the interests of the ABA, contemporary behaviorism manifests itself with three somewhat contrasting faces, each associated with a different professional journal. There is first the “pure science” aspect of contemporary behaviorism, spoken of as the experimental analysis of behavior. Research representative of this approach is most commonly published in the Journal of the Experimental Analysis of Behavior, or JEAB. There is second the area of applied behavior analysis, where the effort is made to change human behavior in concrete situations, generally by the judicious application of contingencies of reinforcement. Such clinical application of reinforcement principles is often spoken of as “behavior modification.” Research related to this work, as a rule making use of single-subject and baseline methodologies, is characteristic of the material published in the Journal of Applied Behavior Analysis, or JABA. A third area of interest in behaviorism, in the strong sense of the term, is concerned largely with conceptual issues pertaining to behaviorism-that is, with the philosophical underpinnings and ramifications of behaviorist epistemology, with naturalistic approaches to ethical questions and value judgments, and with proposals for methodological innovation in behaviorist research. Work of this kind is published in the journal Behaviorism.


    In a considerably weaker sense, people may mean by behaviorism psychological formulations that retain certain features of the behavior-theoretical emphasis of the 1940s and 1950s, and yet that are more or less selfconsciously irrelevant to the systematic interests of Skinnerian behaviorism. Much of the current research on efforts to clarify the distinction between classical and instrumental conditioning, or on the instrumental conditioning of autonomic responses, can be regarded as behavioristic in this sense (e.g., Coleman & Gormezano, 1979; Roberts, 1978). Similarly behavioristic are certain important theories of perception and of the organization of behavior (e.g., Gibson, 1969; Hebb, 1972). On an applied level, numerous behavior-oriented approaches toward psychotherapy exist, and although they are non-Skinnerian in formulation, they may properly be regarded as behavioristic (e.g., Eysenck, 1964; Wolpe, 1969). Also behaviorist in this weaker sense are certain systematic formulations that to one or another degree are derivative from Skinner’s thought, such as “cognitive behavior modification” (Meichenbaum, 1974), “social behaviorism” (Staats, 1975), “self-perception theory” (Bem, 1972), and “social learning theory” (Bandura, 1977). On the level of a concern with conceptual issues, certain views within professional philosophy are often spoken of as “philosophical behaviorism.” These views have in common an opposition to Cartesian dualism and a belief that all psychological and mental terms are somehow capable of analysis in terms of behavior (see Kaufman, 1967). Current professional work that is behaviorist in this weaker sense will not be discussed in what follows. All such manifestations of the heritage of behaviorism can be said to contrast, in one way or another, with radical behaviorism, an expression often used to refer to the integrated conception of behaviorism associated directly with the thought and work of B. F. Skinner.


    In a still weaker sense, one may mean by behaviorism simply the commitment to objectivity and the use of objective research methods that is widely regarded as central to standard experimental procedures in psychology today (Murphy & Kovach, 1972, p. 251; Wertheimer, 1979, p. 129). When behaviorism is thought of in this way, as simply a name for the commitment to the use of objective procedures in testing psychological hypotheses by controlled experimentation, it is generally spoken of as methodological behaviorism. (In a narrower usage, methodological behaviorism may refer specifically to the epistemological thesis that knowledge of conscious states, or of mental processes generally, is obtainable only as an inference from publicly observable behavior.) (See Day, 1976a, 1977b; Hebb, 1972.)


    Many texts trace developments within behaviorist thinking since the time of Watson, and there is no need to go over that material again here. An in-depth history of behaviorism that is adequate to the needs of issues involved in current discussion does not exist. Texts in the history of psychology rarely move very far away from a perspective toward the field that seems to have become widely accepted during the 1950s. In terms of that perspective, the real history of psychology is taken to close with the victory of methodological behaviorism as the outcome of the period of the competing classical schools of psychology. Material after that time is treated by reviewing the empirical and theoretical developments in the various subdisciplines within professional psychology. For example, in the text by Murphy and Kovach (1972), the work of the major behavior theorists from Thorndike to Skinner is presented in a chapter on the “Psychology of Learning.” Undoubtedly the best psychological treatment of the history of behaviorism up to 1950 is that of E. G. Boring (1950). Centrally important developments in the history of philosophy for that same period are discussed in detail by Tatarkiewicz (1973), although from a distinctly continental perspective. Misiak and Sexton (1966) carry their discussion of behaviorism as an integrated perspective up until the middle 1960s, and their treatment reflects a sensitivity to the relevance of philosophical considerations that is uncommon among psychologists.


    For the serious student of the history of behaviorism, particularly if there is an interest in the conceptual issues currently under discussion, the best thing to do is to look at the increasing number of scholarly papers that review the history of behaviorism in the light of a specific intellectual question that needs to be addressed. Although contained in a paper unsympathetic to behaviorism, Koch’s (1976) distinctions among successive stages in behaviorist thought (from behaviorism, to neobehaviorism, to “deflated neobehaviorism,” to neoneobehaviorism, or “post-deflated behaviorism” or “inflated behaviorism” (pp. 486-487) are drawn with a deep sensitivity to the range of epistemological concerns now under discussion within the behaviorist community. Work of a more constructive nature is done by Kitchener (1977) in his historical review of what behaviorists have taken themselves to mean by behavior. Equally valuable is Boden’s (1972) review of the sense in which major figures in the history of behaviorism can be regarded as reductionist in their views. The papers by Powell and Still (1979) and by Tweney (1979) are useful in view of the increasing interest among behaviorists in the functional analysis of verbal behavior. A paper by Herrnstein (1972) is of interest because it focuses on the intellectual climate at Harvard at the time when Skinner was formulating his ideas and points out certain interesting relations between Skinner’s thought and that of William McDougall.


    At this point, I might clarify my own perspective on the history of behaviorism. Personally, I view behaviorism as a social development that look place within professional psychology during the second decade of this century and that, having become somewhat institutionalized in academic circles, has continued to advocate a certain range of intellectual and professional values since that time. Thus, I do not take behaviorism to be a fixed position that can be given definitive statement. Rather, I regard it as a professional perspective that is continually in evolution and that takes its character at any particular period in history in terms of the contrast it must make with other professional perspectives influential at that time. An important feature of the classical behaviorism of John Watson was the stance it took against the authority of the German tradition in psychology, particularly as this was manifest in the introspectionism of E. B. Titchener. At the present time, behaviorism takes its form in contrast to a number of semi-institutionalized, vested professional interests in psychology, the most conspicuous of which are cognitive psychology, humanistic psychology, phenomenological psychology, dialectical psychology, and agency psychology. In connection with epistemological and methodological issues, behaviorism contrasts even with standard experimental psychology. The best place to look for an overview of the compelling intellectual perspectives that make up the current scene in psychology is The Nebraska Symposium on Motivation, 1975(Arnold, 1976).


    If I were asked to list the salient features of the behaviorism of the present, I would say: (a) a focal interest in the study of behavior, as a subject matter in its own right; (b) antimentalism; (c) a commitment to biological evolutionism; and (d) a commitment to materialistic determinism. (A somewhat different list is found in Murphy & Kovach, 1972, p. 251.) A commitment to biological evolutionism and materialistic determinism is not all that unusual in today’s scientific world. However, strong advocacy of the first two of the aforementioned characteristics is very close to the heart of what is interesting about contemporary behaviorism.


    Since methodological behaviorism, that is, the view that no matter what it is that interests one about people the only thing one can work with in doing experimental research is objectively observable behavior, is very widely taken for granted in psychology today, the notion of being interested in behavior as a subject matter in its own right may take some getting used to. Today’s behaviorist is interested in behavior, not for what can be inferred from it about other underlying psychological processes, but for the orderliness and lawfulness it can be seen to possess by observing it directly. Contemporary behaviorists are interested in cumulative records of the rate of key pecking in pigeons, not so much because key pecking can be viewed as an example of instrumental learning, but because the rate of key pecking in a controlled experimental chamber shows a number of consistent patterns are regularities that vary systematically with environmental manipulation in a fashion that is interesting in its own right. Research in the experimental analysis of behavior is very much of this character, and it is not a trivial thing for Skinner to say that behaviorism is the philosophy of the experimental analysis of behavior (1974, p. 8).


    However, it is behaviorism’s unrelenting stance against mentalism that continues to be the source of most of the intellectual controversy concerning the position. Basically, for Skinner, mentalism is taking feelings and inner states to be the causes of behavior (see Day, 1976a, pp. 88-92). Thus, it would be mentalistic for someone to explain why he was reading a particular book by saying that he was interested in reading that sort of material or that he wanted to find out what the book had to say. A contemporary behaviorist would argue that such explanations actually do not explain anything at all (Skinner, 1974, p. 224) and that a satisfactory explanation would involve reference to how contingencies of reinforcement have operated in the past to make reading of the book highly probable for that person.


    The root of the controversy concerning behaviorism’s opposition to mentalism centers on the issue of intentionality, or, roughly, the extent to which it is true that the concepts used in describing and explaining action must theories involve some reference to motives and purposes, if only implicitly (see Boden, 1972, pp. 307-321, 334-338). What philosophers mean by intentionality is a difficult thing to grasp, and considerable space will be devoted to discussion of its implications in the pages that follow. However, the concept of mind can be taken to be essentially coextensive with the range of application of intentional concepts, so that a vigorous antimentalism seems to fly in the face of our capacities to make sense of any behavior at all in an ordinary way. Yet it has been forcefully argued that the central behaviorist concept of reinforcement satisfies the criteria for intentionality necessary to mediate an intelligible explanation of behavior (Ringen, 1976). The upshot of the current situation is put nicely in the following remarks:


    Radical behaviorism appears to be the only serious existing alternative to commonsense mentalism, and serious conceptual analysis of its technical terms will contribute to our understanding what the alternatives are. If current assessments of the revolutionary character of operant behaviorism are correct, such a clarification will be no small task. It will require something of at least the magnitude of Galileo’s critical discussion of Aristotelian physics and cosmology [Ringen, 1976, p. 250].


    Historical Antecedents of Contemporary Behaviorism Within Philosophy


    Ancient Philosophy


    The antecedents of behaviorism within the history of philosophy are best taken to be simply those factors that contributed to the emergence of experimental psychology in general in the last quarter of the nineteenth century. One can then look back on this philosophy, if one wants, and see in the work of certain thinkers points of view that share conspicuous common features with the behaviorism of a particular period. However, concerning the antecedents of experimental psychology in general, Wertheimer’s (1979) presentation is representative of the consensus of scholarly opinion: Three major philosophical trends have been involved (a) the critical empiricism movement; (b) the associationist tradition; and (c) scientific materialism. Boring’s (1950) treatment gives a good account of this history from a psychological perspective. The revised one-volume edition of Brett’s History of Psychologyby R. S. Peters (1962) is particularly to be recommended as relevant discussion from a philosophical perspective. Peters regards atomism, or analysis into elements, as one of the most central practices brought to behaviorism from its empiricist heritage, an orientation that behaviorism shared with its archenemy introspectionism. “Like the Introspectionists, whom they attacked, [the early behaviorists] believed that the task of the scientist was to analyze the experimental data into atomistic units and then to find some general principles which determined the binding together and regular sequences of these units [Peters, 1962, p. 697].”


    Behaviorism, as with all professional psychology, is a product of Western civilization. Western civilization can properly be said to have begun with the culture of ancient Greece, which had become sophisticated by around 600 B.C. Modern scientific perspectives have developed out of the refined intellectual considerations of the philosophy stemming from Greek thought, and the basic dimensions of this philosophy as we can trace it historically were forged by Plato and Aristotle, a substantial portion of whose work has been preserved. In the differences between Plato and Aristotle, we can see the beginning of the deep-seated conflict between idealism and naturalism that can be traced throughout the history of Western philosophy. Plato was the idealist, and Aristotle the naturalist, in the pair. As Webster’s puts it simply, idealism is “any theory which affirms the central importance of mind, or the spiritual and ideal, in reality”; naturalism is “a theory that expands conceptions drawn from the natural sciences into a world view and that denies that anything in reality has a supernatural or more than natural significance.” Behaviorism, of course, comes down squarely on the side of intellectual naturalism, and in its thorough going antimeritalism, it is the most outspoken opponent in psychology today of the pervasive influence of idealistic perspectives in current conception of human nature. A good place to see this is in the field of ethics, where Skinner staunchly insists upon a naturalistic conception of statements representative of moral and value judgments (see Day, 1977a; Garrett, 1979; Graham, 1977).


    Platonic patterns of thought were important in theologizing the beliefs of the early Christians, and since the civilizing and subsequent development of Europe took place within a largely Christian perspective, an essentially Platonic conception of mind has come to be very deeply embedded in the conceptual equipment with which ordinary people in the West make sense of the world. It is tempting, therefore, to wonder what the intellectual climate in Greece was like before the course of world affairs made the thought of Plato and Aristotle so deeply influential. Actually, there is a reason for contemporary behaviorists to be especially interested in pre-Socratic philosophy. This reason is not for any influence of the pre-Socratic on the development of behaviorist thought. It is rather that in considering the range of pre-Socratic, yet still Greek, formulations one can come to have a glimpse of what sort of differing intellectual stances were possible, even in the West, before the dimensions along which philosophical discussion would henceforth take place became formalized in the work of Plato and Aristotle.


    Pre-Socratic philosophy began with the Milesian school (Thales, Anaximander, and Anaximenes), and it was their invention “to seek a universal explanation of the world along rational lines” and to construct an account in terms of “universal and discoverable law” (Guthrie, 1967, p. 442). From the Milesians, we inherit the concept of nature as the object of scientific study and of natural law as the achievement of scientific investigation. Yet might we not conceive of the aim of controlled experimental research in some other light than as a search for the ultimate laws of nature. The Pythagoreans looked at nature and saw it as something intrinsically harmonious, with a structure best made intelligible by reference to mathematical relations. In contrast, Heraclitus took the image of fire as the most accurate model of the world, where the focus of attention was drawn to anything but harmony: conflict, strife, opposition, constant movement, flux, and change. However, for the great Parmenides, both motion and change were entirely impossible in the real world. A reaction to Parmenides was the atomism of Leucippus and Democritus, who broke reality apart into innumerable particles of matter that, in their turn, could not be broken apart and that were in constant motion in empty space. What is involved here is the matter of believing one can explain something by breaking it into parts or elements and then talking about interrelationships among the parts. The issue is relevant to behaviorism because of the widespread objection to conceptual reduction; it is reductionist, for example, to try to conceive of action exclusively in terms of the movements of muscles and glands or to try to describe behavior, which is inherently intentional in nature, in terms of purely physical measurements (see Boden, 1972). For some contemporary behaviorists, all these issues force attention to such questions as: What do we mean by analysis? What is actually going on when analysis is productive? Is analysis necessarily the breaking of something into parts that are then said in sum to constitute the original whole? What do we expect of an analysis when we speak of, say, a “functional analysis of behavior” or “the experimental analysis of behavior?”


    Of particular interest to the radical behaviorist should be the perspective of Protagoras, who took an entirely different approach from any of the natural scientists. Protagoras made his living by teaching people verbal skills that would be useful to them in practical life. Russell (1945) says of Protagoras that “he is chiefly noted for his doctrine that ‘Man is the measure of all things. . . .’ This is interpreted as meaning that each man is the measure of all things, and that, when men differ, there is no objective truth in virtue of which one is right and the other wrong [p. 77].” It is the opposition to a simple notion of objective truth that is relevant to contemporary behaviorism. Protagoras’ approach to truth is similar to that of pragmatism and thus indirectly to the epistemology implicit within Skinner’s book Verbal Behavior(1957), not to mention his 1945 paper on operationism. For Kerford (1967), at the heart of Protagoras’ doctrine lies the notion “that all perceptions are true and the ordinary view is mistaken, according to which, in cases of conflict [between reported perceptions] one person is right and the other person is wrong [p. 505] Such a rock bottom epistemological reliance on perceptions unique to the situation of the observer is similar to the analogous reliance of radical behaviorists on the unique capacities for discriminative responding brought to bear upon the observation of behavior by each observing scientist (see Bennett, 1978).


    In assessing the significance of such a similarity between Protagoras and radical behaviorism, the student should keep in mind that “perception” cannot simply be equated with “discriminative responding.” I will have much occasion in what follows, particularly when discussing nineteenth-century thought, to talk about epistemologies focally centered upon “perceptions,” “sensations,” or other terms taken to refer to states of consciousness. Relations to radical behaviorist thought mediated through the concept of discriminative responding should be drawn carefully and with a sensitivity to the sophistication involved in the radical behaviorist analysis. The simplest analogy would be between what, on the one hand, might be spoken of as “a report of what one perceives” and what, on the other hand, a radical behaviorist would speak of as “a tact of the environment.” Catania’s presentation of the relevant radical behaviorist analysis in his book Learning(1979, Chap. 10) is both up to date and reliable.


    However, to return to our concern with the Greeks, if the concept of mind is a contribution of the ancient Greeks, it is possible to consider how mental concepts came to be used to explain behavior even before the development of pre-Socratic philosophy. For Skinner, the conception of mind is a human invention, not a discovery (see 1974, p. 104). According to him,


    Plato is said to have discovered the mind, but it would be more accurate to say that he invented one version of it. Long before his time, the Greeks had constructed an elaborate explanatory system, a strange mixture of physiology and metaphysics. A pure mentalism was not long in making its appearance, and it has dominated Western thinking for more than two thousand years [1974, p. 31].


    In view of the focal opposition of Skinnerian thought to mentalistic explanation, one might well wonder what form a scientific account of behavior might have taken had the concept of mind never emerged. In any case, the gradual development of the concept of mind out of the earliest Greek thought is the subject of a book by Bruno Snell, The Discovery of the Mind(1953; see also Dodds, 1951).


    Modern Philosophy


    Modern philosophy is said to have begun with Descartes, who was just 32 years younger than Galileo, so that the development of modern philosophy is associated with the rise of science following the Renaissance. Although the historical antecedents of experimental psychology within philosophy have been nicely traced in the standard texts, there are a few matters that should be highlighted because of their relevance to a special concern with behaviorism. Descartes is important because he reaffirmed dualism, that is, the notion that mind and body are different in nature, and thus he ensured that the mind-body problem would continue to be a source of concern in efforts to apply the new scientific perspective to interests in human nature. It is significant that while Descartes restricted mentality to humans, he held that our bodies, and all the behavior of animals, functioned as automata, as machines strictly determined by the principles of mechanics. Thus Descartes was regarded as the father of psychologies based upon the reflex arc, and indeed Skinner frequently introduces his discussion of respondent behavior by reference to Descartes (e.g., 1953, p. 46).


    One of Descartes’s contemporaries who objected to his views was the English materialist Thomas Hobbes, more of interest today for his political than his psychological views. Hobbes advocated a thoroughgoing determinism of behavior, and he constructed a psychology that attempted to be rigorously mechanistic. For this reason, he is sometimes linked with behaviorism (e.g., Robinson, 1976, p. 288). However, in the long run I believe the assessment by Peters (1967) will prove more useful: “Hobbes’s psychology was not behavioristic, as it has sometimes been said to be, except insofar as behaviorism has often been associated with a materialistic metaphysical theory or with mechanical modes of explanation. Hobbes stressed the indispensability of introspection in the analysis and explanation of human behavior [p. 37].” It is uninformed to believe that Skinner regards animals and humans as “machines” (see Skinner, 1974, pp- 222 ff). Mechanistic explanation is usually contrasted with purposive explanation, yet for Skinner (1974) “operant behavior is the very field of purpose and intention [p. 55].”


    Descartes argued that we are born with the capacity to have the ideas of mind, matter, and God; that is, these ideas are innately given to us and do not have to be acquired by experience. Later in the seventeenth century, the English philosopher John Locke vigorously denied that our minds come equipped with innate ideas of any kind, asserting instead that all our ideas come from experience. Thus was born the tradition of British empiricism (from Locke, through Berkeley and Hume, to Hartley in the eighteenth century), and according to Boring (1950) “it is this tradition [of empiricism and associationism] more than any other which has influenced modern psychology [p. 168-169].” Empiricism and associationism have been conspicuous in the theories of a number of behaviorists who have focused, in their theories, upon conditioning and other associative forms of learning. For example, the psychological perspective of D.O. Hebb (see, e.g., Hebb, 1972), a variety of methodological behaviorism in its insistence that all knowledge of mind is an inference based on the observation of behavior, is still a very useful integration of what we know about human functioning. Yet the connection of Hebb’s theory with British empiricism is very direct, for instance in its conception of thinking as the functioning of associations among cell-assemblies having an ultimately sensory origin. On the other hand, Noam Chomsky, perhaps the most outspoken and influential of Skinner’s critics, bases his attack broadly on what he takes to be the pernicious influence of empiricism in general on contemporary social science, and he advocates an explicit return to Cartesian dualism, replete with innate cognitive capacities (see, e.g., Chomsky, 1968).


    However, I have brought up the matter of empiricism and associationism in part in order to call attention to the eloquent opposition of Thomas Reid to British empiricist theorizing in the same century. Reid was the founder of the Scottish school of “common sense” philosophy, and he objected to the ludicrous artificiality of the speculative theories of mind constructed by the empiricists. His opposition to theory construction was not unlike that of Skinner: “He had a fairly elaborate theory of perception, though ‘theory’ was not his word for what he regarded as a plain description of the facts of perception with the gaps where knowledge is necessarily unobtainable left unbridged by conjecture [Grave, 1967, p. 120].” Reid objected to a principle in the empiricist theory of ideas that he thought had “the very general, if not universal, sanction of philosophers. This principle asserts that we can know nothing of anything outside the mind except by means of some representative substitute for it within the privacy of the mind [Grave, 1967, p. 119]” This is very similar to Skinner’s objection to what he calls the “copy theory” of perception (Skinner, 1974, pp. 80 ff). For Reid, as with Skinner, we perceive the world directly and not as an inference built up from an association of more basic sensations. For radical behaviorists, the meaningfulness of our perceptions is bound up in our learned capacities for discriminative responding. This is important in the experimental analysis of behavior, since the analysis of cumulative response curves depends critically upon the capacities of the researcher to discriminate meaningful changes in the rate of response. Even the specification of operant classes depends fundamentally upon the discriminative capacities of the observer (see Catania, 1979, p. 137). Other interesting relations between contemporary behaviorism and the thought of Thomas Reid are discussed by Robinson (1976, pp. 229-237).


    Historical Antecedents of Contemporary Behaviorism within Science


    Nineteenth-Century Psychology In Germany


    Much has been written on the founding of experimental psychology, as a discipline separate from experimental physiology, in the establishment of the Psychologisches Institute at the University of Leipzig by Wilhelm Wundt in 1879. The range of depth of treatment in the standard texts is nicely varied to match the various levels of interest of the student. For our purposes here of a concern with behaviorism, it is necessary only to highlight certain features of the opposition, during the late nineteenth century, that existed among intellectuals interested in psychology to the vision concerning the nature of the new discipline that was held and promoted by Wundt.


    Murphy and Kovach (1972) characterize the new experimental psychology of Wundt as “a union of the long-established introspective methods with methods borrowed from nineteenth century physiology [p. 161].” I have already mentioned the similarity between the German introspectionist tradition and classical behaviorism in their interest in the atomistic analysis of psychological subject matter into its constituent elements, with subsequent integration accounted for by the formation of associations. This structuralist character of the Wundtian introspective experimental work was very different in orientation from the functionalist outlook of William James, who found Wundt’s pedantic system-building and authoritarian influence over his students very distasteful. The place to look for an appreciation of the nature of the opposition in Germany to the authority exercised by Wundt over the direction being taken in the developing new field is in the extensive correspondence between James and a German psychologist of the period, Carl Slumpf. This fascinating correspondence is reproduced in the biography of William James by Ralph Barton Perry, a distinguished professor of philosophy at Harvard while Skinner was a graduate student there. In one of these letters, James mentions a remark in a Berlin newspaper that makes reference to the “psychological pope of the old world, Wundt, and the psychological pope of the new world, James” (Perry, 1935, p. 145). Stumpf, for his part, responds in one of his letters to James as follows:


    Wundt leads students and some others to believe that the ever-repeated measurement of reaction-time marks the beginning of an entirely new “experimental psychology” from which one can look back upon the old psychology only with scorn and derision. . . . As though anything important at all could follow from time measurements as such; as though these themselves did not have to be interpreted by inner observation; as though, finally, numbers, rather than clear concepts, were the chief thing [Perry, 1935, p. 67]!


    Undoubtedly, the famous Wundt-Stumpf controversy is no longer as famous as it once was; yet it illustrated nicely the nature of the opposition among certain German psychologists to the direction being taken in the “new psychology” under Wundt’s leadership. This controversy, which was extremely acrimonious, is described briefly by Boring (1950, p. 365). Yet the heart of the dispute was Wundt’s insistence that primary value was to be attached to the results of experimental work, which analyzed experience into its sensory elements, and Slumpf’s insistence that more to be valued were reports of experience as directly given in perception, even if these contradicted the results of reductive experimental findings. At any rate, Stumpf’s view is representative of the phenomenological, as opposed to the reductionistic or atomistic, approach to psychological research that was a vocal force in German psychology in the nineteenth century. Two of Stumpf’s students were Kohler and Koffka, both instrumental in the development of Gestalt psychology, who by vigorously insisting that “the whole is greater than the sum of its parts,” were outspoken critics of the reductionism of classical behaviorism. The antipathy between phenomenological interests and the Wundtian analytical approach led to the establishment of the Würzburg School, standing in opposition to the Leipzig tradition, which in turn led in the latter part of the century to the contrasting psychologies of act (functional) and content (structural).


    I am interested in calling attention here to the opposition of German functional and phenomenological interests to Wundtian structuralism because of the central concern of contemporary behaviorism with the functional analysis of behavior. Similarly, at the present time, there is a certain professional interest in relations between contemporary behaviorism and phenomenology (see, e.g., Fourcher, 1979; Giorgi, 1975). Contemporary phenomenological psychology regards itself as historically derived from the thought of E. G. Husserl, who was also a student of Stumpf. Husserl had formerly been a student of Franz Brentano, another opponent of Wundtian psychology, whose relevance to issues in contemporary behaviorism is of the first importance and to whose work we must now turn.


    The idea from Brentano that must be understood is that of intentionality, a conception that is as difficult for the beginner to grasp as it is important. Let me introduce Brentano by a collection of sentences from two standard historical texts:


    The year 1874 is important in psychology because it is the date of Brentano’s book [Psychology from an Empirical Standpoint] and of the completed first edition of Wundt’s handbook. These two books both represent attempts to formulate the new psychology and to formulate it as a science. The contrasts, however, interest us more than the similarities. . . . We have already seen that [Brentano’s] “empirical” psychology is no “experimental” psychology. Brentano had respect for the results of experiment, but he believed that all this stressing of experimentation led to an overemphasis upon method and blindness for the main issue. In this view he resembled William James [from Boring, E. G., A History of Experimental Psychology(2nd ed.), copyright © 1950 by Appleton-Century-Crofts, New York, pp. 357-359].


    We have given some attention to the revolt against the fundamental tenets of that modern structuralism which had begun with Locke and had been perfected by associationism, by Wundt, and by Titchener. . . . One of the great leaders [of the revolt] was Brentano (1874), who built up a psychology in which the “act” rather than the content of experience was central. . . . Brentano drew a distinction between experience as a structure and . . . experience as a way of acting. For example, in the case of sensation, there is a difference between the quality “red” and the sensing of “red.” The true subject matter of psychology, said Brentano, is not, for example, “red,” but the process of “experiencing red,” the act which the mind carries out when it, so to speak, “reddens.” The experience as we look at a red object is a way of behaving, and this way of behaving is to be distinguished from the quality of redness as such, which is a purely passive thing. For Brentano, the content of mind points to something outside itself (“intentionality”) within the framework of the act, and mind can never be reduced to content [from Murphy, G., & Kovach, J. K. Historical Introduction to Modern Psychology(3rd ed.), copyright © 1972 by Harcourt Brace Jovanovich, New York, pp. 222-223].


    With respect to the difficult concept of intentionality, the important things to concentrate upon in the preceding quotation are the claims that the content of mind points to something outside itself within the framework of the act and that mind can never be reduced content. The relevance of intentionality to behaviorism lies precisely in this: What can be said to be true about mind in this claim can be said to be equally true about behavior. Thus, these claims can be relevantly translated for behaviorists as follows: “The content of action points to something outside itself within the framework of the act, and behavior can never be reduced to movements capable of adequate description in purely physical terms. “


    For Brentano, all psychological concepts are inherently different in nature from the concepts used in the natural sciences. For him, all psychological concepts, unlike the concepts of physics, are inherently “intentional,” in the sense that they are intelligible only because they point toward an object intrinsically relevant to the psychological act. Thus, one cannot simply “think”; one must think something. One cannot simply “believe”; one must believe something. One cannot simply “see”; one must see something. One cannot simply “say”; one must say something. A pigeon cannot simply “peck”; it must peck at something, like a key. With respect to behavior, the inherent intentionality of action concepts would carry the consequence that we cannot classify separate instances of behavior as the same or different unless we make some sort of sense of what the organism is doing: For example, it is opening the door; it is pressing the lever; it is pecking the key; it is jumping into another compartment, etc.


    William Baum (1979), a researcher currently active in the experimental analysis of behavior, has commented as follows on the relation between Brentano and Skinner: “It seems to me that Skinner clearly is an act psychologist a la Brentano, even though he disagrees as to the roles of experiment and introspection and as to the importance of the object. “However, I would argue that even for Skinner the intentional object is always present in the conceptualization of units of behavior as such. This is because what amounts to an intentional object is automatically brought into play in the specification of reinforcing consequences necessary for the identification of any operant class. The intentional object for an operant class consists of its reinforcing consequences. “The essential feature of an operant is the correspondence between a class of responses defined by its consequences and the spectrum of responses generated by these consequences [Catania, 1979, p. 121].”


    These matters are of relevance to contemporary behaviorism because behaviorists are frequently criticized for their inclination to think that classes of behavior (“operants,” if you will) can be defined strictly in terms of physical measurements. The discussion by Mary Midgley (1978) is representative:


    That language works in this way has long been a subject of grievance to behaviorists. Thus, Skinner complains that “the vernacular is clumsy and obese” because it does more than record what is actually before us. “Many of its terms,” as he says in The Behavior of Organisms, “imply conceptual schemes. . . . The term ‘try’ must be rejected because it implies the relation of a given sample of behavior to past and future events; but the term ‘walk’ may be retained because it does not. . . .” But this is sweeping back the sea with a feather duster. “Walk” is no better for this purpose than “try”: how could one be said to walk without any implication of earlier and later walking; We see a figure in a certain posture and say “he is walking.” This is to class him as someone who can walk . . . and it is to place him as going from A to B. . . . Far more drastic efforts would be needed to avoid these implications. One would have to proceed by using, as far as possible, words that apply naturally to physical objects rather than people. Thus, instead of “he walked across the road,” one would have to say something like “section of protoplasm, measuring 1.76 meters vertically, emerged at 2:06 p.m. from hole in building at point x on plan and moved northward, its extremities landing alternately on concrete substratum, finally entering hole in further building, at point y on plan, at 2:09 p.m.” The effect of this kind of thing is disappointing, since the listener’s only chance of making any sense of it is to grope around for a usable conceptual scheme, which will make it possible finally for him to shout, “Oh I see-you mean that a man walked across the road [from Midgley, M., Beast and Man: The Roots of Human Nature, copyright © 1978 by Cornell University Press, Ithaca, N.Y., pp. 109-110].


    At the present, there is controversy among behaviorists as to the legitimacy of thinking that even in strictly experimental situations behavioral terms can be adequately defined in purely physical language. I have argued that the specification of stimulus and response classes always depends on the involvement of the discriminative capacities of the scientist investigating the behavior (Day, 1976b, p. 4; 1977a, p. 225). According to Catania (1979), “the close correspondence between the class of responses with consequences and the class of responses generated by the consequences is the criterion for speaking of an operant class [p. 136]. Yet I would argue that it takes human discriminative responding on the order of tacting to determine what constitutes “close correspondence.” Sidman (1979) goes even further in discussing the problems involved in identifying controlling stimuli. “We can, of course, observe and measure a single instance of any stimulus, but we can never know except by inference whether we are actually observing a particular controlling relation between two stimuli or between a stimulus and a response. Unlike individual stimuli and responses, controlling relations are not directly observable [p. 123].”


    On the other hand, Schnaitter (1978) regards definition in physical terms as satisfactory for experimental work on lower animals, while acknowledging that “social stimuli (e.g., smiling) require human observation for their identification [p. 4].” Harzem and Miles, however, strongly support efforts to describe behavior in language that is as close to the purely physical as possible, by advocating “a language without extra-episodic words” that would be useful for research purposes only. They give as an example of description without extra-episodic words use of the term walk—regarded as in some sense a description in physical terms since walking “could be photographed by a cine camera” (Harzem & Miles, 1978, p. 61). Yet this example fails to meet the aforementioned objections of Midgley, which explicitly call attention to the intentionality of walk. I will return shortly to further discussion of the Harzem and Miles proposal. However, the book Purposive Explanation in Psychologyby Margaret Boden (1972) provides an excellent, and in-depth, discussion of the philosophical difficulties one faces in attempting to describe behavior in purely physical (or physiological) terms. All of this discussion is of considerable importance, since it bears on the problem of how research findings in the experimental analysis of behavior can actually pertain to behaviorist interpretations of complex human functioning in everyday social or environmental situations.


    Influence of The Theory of Natural Selection and Interests In Animal Behavior


    The enormous effect of Darwin’s theory of the evolutionary origin of species on all biological science is, of course, well known to everyone. However, the effect of this theory on the development of psychology was also very great. For our present purposes, I need only call attention to certain influences of the theory of natural selection upon the contemporary behaviorist outlook, and to certain specific developments that took place in the course of research on animal behavior, given its impetus to begin with by the widespread intellectual response to Darwin’s views. I will take up shortly the relevance to contemporary behaviorism of the views of William James and of the American school of functional psychology, both of which were very strongly influenced by the Darwinian perspective. The background of behaviorism in evolutionary thinking, in the interest in doing research on animal behavior, and in functional psychology is very thoroughly discussed by Boring (1950) in his History, and the serious student is well advised to be thoroughly familiar with this material.


    It is undoubtedly true that most psychologists today, in light of the broadly humanistic temper of these times, assume that an evolutionary perspective on the origins of the human innate endowment can more or less be taken for granted. In current behavioral biology, theories of the mechanisms involved in natural selection have become very technical, and they form the groundwork upon which complex accounts of the genetic contribution to human social and ethical interaction have been constructed (see Midgley, 1978; Wilson, 1975). However, the perspective of natural selection has also become important, although in a considerably less technical way, in contemporary behaviorism. During the 1970s, Skinner’s writing has come to manifest an increasingly explicit reliance upon the concept of natural selection as a general orientation within which his systematic views can be conveniently integrated. In About Behaviorism(1974), Skinner conceptualizes behaviorism broadly as a special science concerned only with the effects of the environment upon the adaptive capabilities of the organism and its species:


    The relation between organism and environment is, in short, a separate scientific field. It can conveniently be divided into two parts:


    1. The interaction with the environment during the evolution of the species produced the so-called genetic endowment, the behavioral aspects of which are studied by ethologists.


    2. The environment to which a person is exposed during his lifetime changes that endowment, with the result that the person behaves in new ways on new occasions. What happens during the lifetime of an individual is much more accessible than what has happened during the evolution of the species. . . .


    Historically, theories of the inner determination of behavior have dominated the field, and their abandonment means a sweeping change. A new and unfamiliar conception emerges of man as a species and as an individual member of a species. Many questions concerning ethical, religious, governmental, economic, and other interrelations among people are raised. Cultural practices are features of the environments in which people live and must be analyzed accordingly, and decisions which need to be made in designing new practices involve so-called value judgments. The resolution of these problems may have a bearing on the future of the species [from Skinner, B. F. About Behaviorism(College ed.), copyright © 1974 by Alfred A. Knopf, New York, pp. xii-xiii].


    Skinner’s conceptualization in About Behaviorisminvolves two kinds of natural contingencies: There are not only the familiar contingencies of reinforcement, there are also contingencies of survival. In his discussion of contingencies of survival, Skinner calls attention to how it is that old-fashioned notions of cause and effect relations are no longer adequate to the needs of a science of behavior:


    Darwin simply discovered the role of selection, a kind of causality very different from the push-pull mechanisms of science up to that time. The origin of a fantastic variety of living things could be explained by the contribution which novel features, possibly of random provenance, made to survival. There was little or nothing in physical or biological science that foreshadowed selection as a causal principle.


    Contingencies of survival are often described with terms which suggest a different kind of causal action. “Selection pressure” is an example. Selection is a special kind of causality which is not properly represented as a force or pressure [pp. 36-37].


    Skinner makes use of the concept of natural selection in even more difficult patterns of reasoning in considering the problem of how values are to be assessed in designing a culture. An inability to be comfortable with thinking from an evolutionary perspective has led people to misinterpret Skinner as advocating simple survival as the ultimate social value (e.g., Matson, 1964, p. 75). Yet for Skinner, two kinds of evolutionary processes are at work in human affairs—cultural, as well as biological, evolution.


    The important thing to recognize is that survival as a value in Skinner’s analysis is not derived from the reinforcement-based values of individual persons, even though individual persons may be genuinely and seriously interested in social planning and cultural design. The two evolutionary processes differ in their unit of analysis: at the biological level the unit is behavioral; at the cultural level the unit is “social practices” [Day, 1977a, p. 17].


    I turn now to certain historical matters pertaining to the development of research on animal behavior, Darwin’s Origin of Specieswas published in 1859. However, it was his books The Descent of Man(1871) and Expression of the Emotions in Man and Animals(1872) that were important in stimulating psychological research on the behavior of animals, since in them he argued for the continually of mental life between men and animals. In 1882, Darwin’s friend George Romanes published Animal Intelligence, in which the expression “comparative psychology” was used for the first time. In this book, “Romanes reinforced the argument for continuity of mental life between man and animals, bringing forth carefully selected anecdotal material which exhibited instances of animal intelligence and purposive action [Boring, 1950, pp. 622-623].” The interest in “indications of purposive action” is significant, since the criteria for purposiveness in behavior are generally taken to be closely connected with the criteria for consciousness in animals (see, e.g., Hebb, 1972, pp. 250 ff). The burgeoning interest in animal research that was simulated by Romanes’s book was often explicitly associated with an effort to determine whether or not consciousness could be legitimately attributed to animals on one or another level along the phylogenetic scale. Boring’s discussion of this interest (1950, pp. 623 ff) is particularly interesting.


    Romanes’s work was severely criticized on methodological grounds by Lloyd Morgan (1894), in a book that was to be exceptionally influential in shaping professional values associated with animal research. Morgan objected not only to the “anecdotal” nature of the evidence reported by Romanes, but also to his flair for “anthropomorphizing,” that is, for interpreting animal behavior by reading into it mental states that are commonly called upon to explain human functioning. There are few psychologists today who are not familiar with “Lloyd Morgan’s Canon,” which states that “in reasoning from behavior to consciousness, the investigator must always choose the simplest kind of mind that is adequate as an explanation of the observed facts [Boring, 1950, p. 623]. However, Morgan’s own work, while hardly “anecdotal,” was not what one would want to call experimental.


    All Morgan’s books contain many accounts of the author’s own experiments upon animals, experiments which lie midway between the observation of the naturalist in the field and observation by way of artificial but controlled situations in the laboratory. They consist in the careful observation of animal behavior when the usual environment has been modified so as to create special situations. Thus, to say that experimental animal psychology began with Thorndike’s use of puzzle-boxes in 1898 is to limit the meaning of the word experimental to the formal laboratory with apparatus [Boring, 1950, p. 475].


    Of course, in its commitment to the experimental analysis of behavior, contemporary behaviorism is outspoken in its advocacy of research in “the formal laboratory with apparatus.” Yet I have already mentioned how difficulties centering around the inherent intentionally of behavioral concepts, even at the purely descriptive level, arise in seeing precisely in what ways findings in the experimental analysis of behavior become connected with the behavioral interpretation of complex human behavior in everyday, real-life situations. Consequently, there are, at the present, pressures within radical behaviorism to develop new and innovative research strategies capable of assessing variables controlling behavior in nonlaboratory situations. There is a growing interest in relating a behavioral analysis to techniques of seminaturalistic observation and ethological and phenomenological research. Often the focus of interest in this work is on refining techniques for the analysis of verbal behavior. The recent work of Lahren (1978) and McCorkle (1978) is representative of this interest.


    Thorndike’s laboratory research on animal behavior was published in his monographAnimal Intelligence(1898), a work which bears the same title as Romanes’s book. However, the important thing to see about Thorndike s research is the question he was addressing in the work. Whereas earlier work had more or less taken the continuity of mental life between man and animals for granted, Thorndike raised the question of whether it was necessary to bring in the concept of mental life at all, in accounting for the learning and problem solving of cats and dogs. In concluding that his experimental subjects learned “by trial and error, and accidental success,” and in formulating his famous Law of Effect, Thorndike reasoned that it was not necessary to call upon consciousness, and conscious thought processes, to explain performance of this kind. Thus, the stage was set for Watson to take the stance, 15 years later, that psychology could do its job very nicely without taking consciousness, or other mental states and processes, into account at all.


    Thorndike’s Law of Effect and Skinner’s notion of operant reinforcement are often taken to amount to much the same thing (e.g., Hebb, 1972, p. 25; Hilgard, 1956). Similarly, the concept of reinforcement is often taken to mean essentially the same thing as “reward.” These practices are unfortunate. The historical linkage between the work upon which Thorndike’s Law of Effect was based and Skinner’s development of the concept of operant reinforcement appears to be quite indirect. Skinner reviews the major intellectual controls over the development of his professional behavior in his own contribution to the present volume, and these direct antecedents are discussed by him in more detail in A Case History of Scientific Method(1956), in the editorial introductions to his papers reprinted in the first edition of the first edition of Cumulative Record(1959), and in his contribution to A History of Psychology in Autobiography(1967). In The Behavior of Organisms(1938), Skinner appears to have regarded Thorndike’s work as a contribution to “the traditional field of learning [p. 111]” and his own work as an attempt to establish a systematic approach to the analysis of behavior, where the analysis of operant behavior happened to help explain what Thorndike had found (p. 111). What Thorndike meant in the Law of Effect was that the cat’s success in getting out of the puzzle box “stamped in” the learning of a particular stimulus-response connection; he went on to argue that what was important about the success was its pleasant or satisfying nature. The notion of a pleasant, satisfying success is close to what we mean by reward. Yet in 1953, Skinner discusses the Law of Effect in terms of the more appropriate concept of consequence, and consequence remains today the ordinary language concept most appropriately used in setting the stage for the technical concept of reinforcer. Incidentally, in a text on learning from a perspective of the experimental analysis of behavior, Catania (1979) argues that the effect of reinforcing consequences upon behavior is not to cause “learning”: “Reinforcement, then, does not produce learning; it produces behavior. . . . The consequences of responding are critical to our understanding of learning not because learning follows from them but because they are what is learned [p. 86].”


    If the direct historical influences on Skinner’s work have little to do with Thorndike, they have much to do with another line of research that began around the time of Lloyd Morgan. According to Boring (1950), Morgan took a “psychological” approach to animal research in view of his concern with their mental capacities, and he was followed in this by H. S. Jennings, who took a functional outlook toward the nature of consciousness and suspected the possibility of consciousness even in protozoa. (In Baum’s opinion, “It is easy to misunderstand Jennings by reading Boring, because Boring presents his views simplistically. Jennings took a view almost operational by today’s standards. He considered consciousness in an organism worthy of consideration if it was useful in understanding its behavior [1979].”)


    On the other hand, a strictly “mechanistic,” as opposed to “psychological,” approach to accounting for the behavior of animals began to influence American psychology at the turn of the century through the work of Jacques Loeb. Loeb’s work on lower organisms was extended to the behavior of mammals by W. J. Crozier, and it was Crozier’s perspective that, in part, gave to Skinner’s work an orientation that is strikingly different from most other manifestations of behaviorism in psychology.


    Crozier, Jacques Loeb’s disciple at Harvard, arrived in 1925 to become chairman of the short-lived Department of Physiology. For about a decade, Crozier and his students showered the scientific community with paper after paper (mostly in the Journal of General Psychology,which Loeb had co-founded) on the simple “tropisms” of meal-worms, tent caterpillars, water scorpions, slugs, and other invertebrates. More complex response systems, in rats and mice, were depicted as the interaction of multiple sources of simulation, but still conforming to the Loebian conception of mechanistic determination. Crozier seemed to be fleshing out Loeb’s stark conceptual framework with quantitative, empirical fact. He contributed more than data, however, for his version of Loebian biology was more distinctive. In Crozier’s hands, it became especially mathematical in the sense of functional relations between the physical measures of stimulus and response. . . , concerned more with behavior as behavior rather than as a manifestation of something else (such as a nervous system). . . , and experimental rather than statistical. . . . The line of behaviorist descent as regards actual research passes more conspicuously from Loeb via Cozier to Skinner, than via Watson [from Herrnstein, R. J., Nature as nurture: Behaviorism and the instinct doctrine. Behaviorism, 1972, 1, 45-46].


    The characteristics of Crozier’s approach as highlighted by Herrnstein in the preceding quotation with emboldened expressions (mathematical, behavior as behavior, and experimental) are the salient features of Skinner’s The Behavior of Organisms(1938), as an effort to systematize, or to integrate within a single coherent system, the experimental analysis of behavior. In a nicely written overview of the experimental analysis of behavior and its origins, Kazdin (1978) has pointed up the close connection between the orientation of Loeb and Crozier and the development of Skinnerian research strategies.


    Crozier’s influence on Skinner seems particularly noteworthy. Crozier, who had been a student of Loeb, extended the research of his mentor by studying the responses of diverse animals to various stimuli such as light. General and specific features of Crozier s approach to research bear similarity to Skinner’s position. Initially, and perhaps most importantly, Crozier advocated study of the organism as a whole. This focus derived directly from Loeb, who had published a book entitled The Organism as a Whole(1916). Skinner also studied the behavior of the organism as a whole and its relationship with the environment. He was interested in behavior in its own right rather than the processes of the nervous system to which it might be related.


    Another similarity between Crozier and Skinner was their general attitude toward theory. Crozier tended to eschew theory in favor of a strong base of empirically established relationships between independent and dependent variables after which interpretation of behavior was possible (Crozier and Hoagland, 1934). Skinner, too, has emphasized the priority of establishing empirical relationships rather than generating theory.


    Features of Croziers research methodology also were apparent in Skinner’s subsequent work. Crozier advocated single-organism research. Experimental control could be demonstrated by obtaining measures of the individual organism as a number of values or parametric variations of the experimental condition were invoked. He believed that the variability of an organism’s response at any time was a function of external conditions and changes in that organism. He viewed variation as lawful rather than random. The task of research was to determine the factors of which such variation was a function. Crozier advocated looking at experimental effects over time in light of intrasubject variability of behavior rather than merely comparing means across conditions or characterizing the variability statistically. Skinner’s research has amplified the importance of studying the individual organism, its variations in behavior, and the conditions of which the variation is a function [from Kazdin, A. E., History of Behavior Modification, copyright 1978 by University Park Press, Baltimore, pp. 92-93].


    Skinner (1938) succinctly contrasts his own approach with that of Crozier in The Behavior of Organisms:


    A system of behavior based upon the concept of the tropism seems to satisfy the requirements of a system in [my own] sense on the point of generality. In the extensive experiments of Crozier and Pincus . . . variables have been isolated which are capable of being treated quantitatively and which behave in lawful ways. . . . But any system which takes orientation or oriented progression as the only property of behavior to be accounted for and which regards a stimulus only as a field of force is seriously circumscribed. In the case of the higher organisms at least it is presumably possible to set up an independent descriptive system based upon the concept of the reflex that will yield an equally satisfactory result. Where behavior is largely orientation and where stimuli are fields of force, we may prefer the concept of the tropism on grounds of simplicity while at the same time rejecting it in the case of more complicated organisms [from Skinner, B. F., The Behavior of Organisms, copyright © 1938 by Appleton-Century-Crofts, New York, p. 435.]


    William James and Ernst Mach


    I have already mentioned that in his own lifetime William James could be regarded as the pope of American psychology, in contrast to the papacy of Wundt in European psychology. However, as admired as James was, and as influential as he is taken to have been in the formulation of American psychology, at the present time an appreciation of James is most commonly tempered by a reminder that he was not first and foremost an experimentalist and that his antipathy to the elementalist structuralism of Wundt was also associated with a distrust on his part of too narrow a confidence in simple experimentation itself. For James, psychology could not yet be regarded as a science. In 1950, well after behaviorism had played its card and appeared to have won the game, Boring could still say, “There can be no doubt that James is America’s foremost psychologist, in spite of the fact that he was but a halfhearted experimentalist influencing a predominantly experimental trend [pp. 509-510].” In 1972 it could be written, “For a long time it seemed silly to remark that James was America’s greatest psychologist; for in the judgment of scholars and of laymen alike, any second to him was a poor second. But it must be remembered that even at the height of his powers he rejected the trends that were most popular in American psychology [Murphy & Kovach, 1972, p. 206].” In 1976 Robinson would write, “In the first two decades of the present century, the most influential figures in American psychology were William James and E. B. Titchener [p. 352].” Then Robinson goes on to deliver a searing attack on the narrow commitment of current psychology to experimentalism per se.


    Now, it is unmistakable to anyone surveying the contemporary psychological scene that there is hardly a vestige of the program envisaged by Titchener and James. . . . The contemporary psychologist, if only insensibly, has made a metaphysical commitment to a method and has, per force, eliminated from the domain of significant issues those that cannot be embraced by that method.


    The method itself is not simply some variant of the experimental method. Titchener and James both subscribed to that. The method referred to here is broader than a set of actions or procedures. It includes a way of thinking about problems and a way of talking about them. The method needs a label and the one most commonly applied to it is empirical . . . Empirical, if the contemporary usage is to be captured, must also suggest measurement, practicality, impersonality, ethical neutrality, (ironic) “antimetaphysicalness.” Contemporary journals, whether devoted to neuropsychology, clinical practice, animal learning, or family counseling, strive to reflect these “empirical” features [from Robinson, D. N., An Intellectual History of Psychology, copyright © 1976 by Macmillan, New York, p. 353].


    The character of James’s thought, both in its psychological and philosophical aspects, was very much influenced by evolutionary theory. For James,


    The mind is a tactical power which reveals itself in the struggle with its environment. The only kind of world in which minds can conceivably develop and be found is one in which success is neither automatic nor impossible. . . . The notion of mind as an instrument within the general economy of purpose and resistance to purpose, a notion which has justly been called “biological” and “Darwinian,” is simply an ungeneralized expression of pragmatism [Earle, 1967, p. 243].


    There is generally taken to be a direct line of descent from James to the formulation of functionalism, as one of the classical schools of American psychology. “The conception of function was explicit in James’ psychology. . . . Mind has a use and it can be observed in use. Thus we find in James what came later to be the central tenet of American functionalism [Boring, 1950, p. 515].”


    However, James was also concretely influential on the thinking of certain individuals who are important in the history of behaviorism. “Both John Dewey and William McDougall admitted that the early development of their own thinking could be attributed largely to having read James’s Principles[Misiak & Sexton, 1966, p. 135].” E. B. Holt, the great behaviorist at the time of Watson, was so interested in James’s approach that for a time he was thought to be planning a revision of the Principles(Boring, 1950, p. 646). In his behaviorism, Holt was articulate as a philosopher, and around 1910 he was a dominant figure in propounding a “new realist” philosophy that was related to the metaphysical views of William James (see Robischon, 1967). Holt’s perspective is generally thought to be the immediate precursor of the systematizing work of E. C. Tolman, one of the major contenders among the grand behavior theorists of the 1940s. “It is clear that Tolman was carrying on from Holt. He was also influenced by Gestalt psychology, for he was writing about molar behavior, the total action of the whole organism, and not about the ‘molecular behavior’ of reflexology [Boring, 1950, p. 720].” Yet Gestalt psychology, in turn, is thought to have been anticipated by James (Boring, 1950, p. 513). McDougall, Holt, and Tolman are all significant persons in the history of behaviorism; yet their work constitutes a purposive behaviorism, in contrast to the more elementalistic, reflexological, and reductive behaviorism that was the legacy of Watson. However, it is the purposive, and not the atomistic, branch of behaviorism that is relevant to contemporary behaviorism. In an important paper, Herrnstein (1972) has called attention to conceptual interdependencies between the work of Skinner and that of McDougall: “A comparison of McDougall’s theory of instinct and Skinner’s reinforcement theory—representing nature and nurture—shows remarkable, and largely unrecognized, similarities between the contending sides in the nature-nurture dispute as applied to the analysis of behavior [p. 24 ]. “ In an equally insightful work, W. S. Verplanck (1954), who prepared the in-depth critique of Skinner’s system for the Dartmouth Conference (to be discussed later), has had the following to say:


    That Skinner’s concepts have often been misunderstood and misinterpreted probably stems from his choice of a set of terms. Implicative and associational values turn up frequently in the selection of a theorist’s terminology. To the “Tolmanite,” conditioned responses are mere, or mechanical. To the “Hullian,” expectancy and cognition carry the suggestion of the capricious intervention of entities extraneous to behavior. . . . In his choice of terminology, Skinner has assured that his works and those of his fellows will be read easily by the followers of Hull and Guthrie and only with emotion, if not with difficulty, by those who have selected the organismicfield-Gestalt-force family of words to work with. Skinner’s conditioned responses seem to many readers just as mere as those of Pavlov or Hull, with the extraordinary result that he has been classed with Hull rather than with Tolman, with Guthrie rather than with Lewin, in his general position [from Verplanck, W.F., in Estes et al., Modern Learning Theory, copyright © 1954 by Appleton-Century-Crofts, New York, p. 307].


    The metaphysical views of James that were of particular interest to the behaviorist E. B. Holt were similar in important ways to the conception of the nature of science that was developed by the physicist Ernst Mach, who was James’s contemporary. An understanding of Mach is enormously important for an understanding of Skinner. According to Baum (1979):


    There are several either mysterious or controversial aspects to Skinner’s thinking that become understandable on reading Mach: his method of extension in the absence of data (e.g., the entire book, Verbal Behavior), his indifference to the circularity of the law of effect, his approach to selection of units for measurement, his intolerance of mentalism, his linking of explanation to description of behavior and to the study of behavior as a subject matter in its own right, and his so-called “antitheoretical” position, which actually disallows only a certain type of theory and leaves plenty of room for theory that grows from observation. Skinner follows Mach’s lead: to describe is to explain, and the real value of scientific knowledge lies in the power it gives to describe. [Skinner] has told me himself . . . how profoundly he was influenced by reading Mach’s Science of Mechanics.


    Mach was a positivist, yet his positivism differed significantly from the logical positivism of the Vienna Circle that was so influential in the formation of methodological behaviorism in the 1930s (see Boring, 1950, pp. 655ff).


    The characteristic theses of positivism are that science is the only valid knowledge and facts the only possible objects of knowledge; that philosophy does not possess a method different from science; and that the task of philosophy is to find the general principles common to all the sciences and to use these principles as guides to human conduct and as the basis of social organization. Positivism, consequently, denies the existence or intelligibility of forces or substances that go beyond facts and the laws ascertained by science. It opposes any kind of metaphysics and, in general, any procedure of investigation that is not reducible to scientific method [Abbagnano, 1967, p. 414].


    At first glance, it would seem that James and Mach must surely be at opposite poles from one another. Yet the point of contact comes in their mutual interest in the analysis and description of experience. In both James and Mach, there is an emphasis on the importance of description, yet James goes far beyond Mach in what he takes to be involved in describing facts as they are directly given in the experience of an observer.


    If the Principlesis to be regarded as primarily a descriptive work, one must be clear about what is involved in description as James understands it. He was convinced that pure description in the manner of phenomenology is impossible. Description cannot be other than conceptual; concepts, in turn, are tools of classification that have inexpugnable conventional and theoretical elements. Concepts do not passively mirror; they select according to human interests and purposes. Assumptions, James maintained, have a way of establishing themselves “in our very descriptions of the phenomenal facts. . . .” James’s frequent use of the expression “part of experience” was not meant to suggest that experience has an atomistic constitution. Indeed, James constantly argued against the “pulverization” of experience in British empiricism. . . . There are therefore many levels of fact, and words like “part,” whole,” “unity,” “concrete,” “abstract,” “particular,” and “individual” do not qualify any reality simply or always. These words are definable only within purposive contexts [from Earle, W. J., in P. Edwards (Ed.) The Encyclopedia of Philosophy, copyright © 1967 by Macmillan, New York, pp. 242-248].


    However, Mach’s views on the analysis of experience were phenomenalistic, in the sense that he felt that the observable facts of science, and hence ultimately all its laws, were capable of reduction to sense-perceptions, by an analysis of the observer’s experiences. “Mach identified experience with sensations, making sensations into the observational data of both physics and psychology [Boring, 1950, p. 442].” Since the difficulties people sometimes have in understanding Skinner’s work often stem from its methodological connection with Mach’s views, it is important to understand how different Mach’s phenomenalism was from the “common sense” approach to science that is generally taken in psychology. If the methodology of Skinner’s radical behaviorism has been strongly influenced by Mach’s phenomenalism, then the outlook of methodological behaviorism is essentially that described by Blackmore (1972) as causal realism.


    Let me clarify three different epistemological positions that must be understood in order to obtain perspective in understanding the development of Mach’s philosophical ideas. Most people normally behave as naive realists, describing nature in presentationalist terms (apparent physical objects are physical objects) and explaining in representationalist terms (innate forces are causes). Most people’s best or most consistent understanding, or what I will call “common sense” . . . , is causal realism which is representationalist in both description and explanation (conscious experience provides evidence and allows us to infer the characteristics of physical objects and causes that lie entirely outside conscious experience). Phenomenalism is presentationalist in both description and explanation. Like causal realism it identifies apparent physical objects with sensations, and like naive realism it is presentationalist in describing nature, but unlike both naive and causal realism it rejects causes as forces or agents in favor of explanation in terms of “laws,” “mathematical functions,” or “regular sequences of events” [from, Blackmore, J. T., Ernst Mach, copyright © 1972 by University of California Press, Berkeley, pp. 10-11],


    Blackmore’s book Ernst Mach(1972) is the thing to look at to develop an understanding of Machian philosophy of science and Mach’s relation to the philosophical climate of the turn of the twentieth century out of which behaviorism emerged. Relevant to our interests here are the remarks it contains about the relationship between Mach and James. James visited Mach in Prague in the fall of 1882.


    Mach and James corresponded and remained friends for the next twenty-eight years until the latter’s death. Mach even dedicated a book to him. Nor were Mach’s ideas without influence on William James’s subsequent philosophy. . . . It seems very possible that Mach’s phenomenalism and theory of “biological needs” encouraged James to develop his theory of experience and, with Peirce, helped lead him to his notorious special philosophy, Pragmatism. . . Mach’s theory of “biological needs” was compatible with James’s Pragmatism, and, as we have already mentioned, probably helped develop it, but again, as with phenomenalism, James exploded his views so far beyond Mach, that eventually the resemblance seemed feeble to the point of virtual disappearance. In spite of the fact that Mach justified scientific investigation and his philosophy of science in terms of how well they satisfied human “biological needs,” in practice, he tended to ignore this ultimate goal almost entirely and concentrated on the “internal” goal of science, to describe the appearance in the simplest way possible, as if that were an end in itself. James, on the other hand, took “biological needs” seriously and insisted that there were other ways to satisfy them than by following a narrow scientific methodology [from Blackmore, J. T., Ernst Mach, copyright Q 1972 by University of California Press, Berkeley, pp. 77, 127-128].


    It is well to keep in mind that The Science of Mechanics, Mach’s history of that branch of physics, must be regarded as the work by Mach that most influenced Skinner. However, it is The Analysis of Sensations (in the English translation of 1914) that is quoted by Skinner in The Behavior of Organisms (1938, p. 432), and it is in this book that Mach discusses most fully his phenomenalism, or “sensationalism.” Mach developed his notions concerning the dependence of sensations on “biological needs” out of an interest in making a bridge between his early “strong suspicion. . . that the world consisted only of sensations [Blackmore, 1972, p. 26]” and Darwin’s evolutionary ideas, and out of a fear that in reducing science to relations among sense-perceptions he was coming perilously close to solipsism. Similarly, there is a tendency toward what might mistakenly be regarded as “subjectivism” in Skinner’s work, a tendency that is not all that successfully concealed by the “superscientistic” stance with which the experimental analysis of behavior at times presents itself. The approach to experimentation that is presumably most Skinnerian is that displayed in his two books that report experimental findings, The Behavior of Organisms(1938) and Schedules of Reinforcement(Ferster & Skinner, 1957). However, a striking feature of the research reported in these books is the critical reliance that is made in the analysis of the data upon simple visual inspection of discriminable patterns in cumulative response records. At the heart of the method of analysis of the data is the very Machian reliance upon relations among various “sense-perceptions” of the experimenter in looking at the data.


    In choosing rate of responding as a basic datum and in recording this conveniently in a cumulative curve, we make important temporal aspects of behavior visible. Once this has happened, our scientific practice is reduced to simple looking. A new world is opened to inspection. We use such curves as we use a microscope, X-ray camera, or telescope. This is well exemplified by recent extensions of the method. . . . It is no longer necessary to describe avoidance and escape by appeal to “principles,” for we may watch the behavior develop when we have arranged the proper contingencies of reinforcement, as we later watch it change as these contingencies are changed. . . . In these experiments you see the effect of a treatment as directly as you see the constriction of a capillary under the microscope [Skinner, 1956, pp. 229-230].


    Such a fundamental reliance upon the discriminative capacities of the researcher has tended to become attenuated with the passage of time in the development of the experimental analysis of behavior as a special field of research. Both Skinner (1976) and Ferster (1978) have bemoaned the decreasing professional interest in the direct observation of cumulative records, and Poling (1979) presents a graph of the number of figures showing cumulative records in the Journal of the Experimental analysis of behavioras a function of year of publication. His conclusion: “The data in Figure 1 seem to underscore a question raised by Ferster (1978) and others: are operant conditioners getting bored with behavior? Time alone will tell, but it is apparent that a collective fondness for a direct and graphic depictor of ongoing behavior—the cumulative record—has faded [p. 126].” Even though there are radical behaviorists who feel that the experimental analysis of behavior is becoming increasingly indistinguishable from methodological behaviorist investigations of the psychology of learning (see Day, 1977b), many articles currently published in JEAB still show a Machian reliance on perceptual and other judgments of the experimenter that function to determine the course of the research as it is actually carried out. At times, for instance, an experimenter will observe behavior patterns on the part of his experimental animals that will lead him to adjust the course of the research in midstream. Research is frequently reported that bears no relationship to hypotheses conceived and specified in advance, so that they might well strike a methodological behaviorist as experiments that have been inadequately designed. Baum (1979) has responded to this situation as follows:


    One need not rely on cumulative records to satisfy Mach’s requirements. Scientists work with data in many different forms. Cumulative records are only one form. The crucial issue is not the form, but how the scientist treats the data. I myself use cumulative records little, but I work with my measures in a way that I think Mach would find agreeable. I make many graphs, always looking for the visual display that makes sense.


    On the other hand, there are now researchers, operating under the banner of radical behaviorism, who advocate research procedures focally centered upon displaying the way in which the discriminative capacities of the researcher are brought to bear upon the simple observation of behavior, even at the expense of the controlled manipulation of experimental variables (see, e.g., McCorkle, 1978). The aim of such research is to facilitate directly changes in the researcher’s own verbal and nonverbal behavior, by bringing the researcher’s behavior self-consciously under the control of interesting behavioral phenomena as they are directly observed. Reports of such research are likely to contain a record of changes in the researcher’s tacting behavior as they actually develop. Research of this kind is likely to be regarded by methodological behaviorists as distastefully “subjective” in character. However, the “objective-subjective distinction” itself does not fit comfortably within the verbal practices of radical behaviorist epistemology. The concentration on “objectivity” as a professional value became important for methodological behaviorism, and hence for psychology in general, as a consequence of the climate of discussion at the time of Watson’s attacks upon introspectionism, as we shall see.


    For Mach, the focal point of interest in science is direct description. “He held that it is the aim of science to give concise, economical descriptions of phenomena. He was also prepared to say that these descriptions constitute scientific explanation [Alexander, 1967, p. 118].” Bradley (1971) calls attention to two representative quotations from Mach’s Popular Scientific Lectures:


    What is called a theory or a theoretical idea, falls under the category of what is here termed indirect description. . . . Does description accomplish all that the inquirer can ask? In my opinion, it does.


    Again, to save the labor of instruction and of acquisition, concise, abridged description is sought. This is really all that natural laws are [pp. 207, 208].


    It was also characteristic of Mach to take a historical approach to the origin of scientific concepts, and he felt it was helpful in eliminating the “metaphysical” component of scientific theories to trace the origins of scientific concepts back to their sources in man’s primitive experiences in adapting to his environment (Blackmore, 1972, p. 33). For Mach, “The origins of science lie in our experiences in the manual arts and in our need to communicate these experiences. . . . Men also desire to simplify and abridge their descriptions [in the construction of verbal rules for action], in order to reduce the labor of communication [Alexander, 1967, p. 115].”


    All this is very close to Skinner. For Skinner, expressions in ordinary language involving reference to goals and purposes are “abbreviations” of adaptive natural contingencies (1953, p. 90). In Skinner’s writings, there are many Machian-like speculations concerning the historical origins of scientific relations in natural contingencies (e.g., 1931, pp. 427 ff; 1953, p. 14; 1974, pp. ix ff). Skinner’s scientific approach is often differentiated from that of other behaviorists as being “purely descriptive” and “antitheoretical” (see, e.g., Hilgard, 1956, p. 117). Skinner’s focally descriptive aim is particularly apparent in The Behavior of Organisms (1938), where he says his “directly descriptive science of behavior [p. 5]. . . confines itself to description rather than explanation [p. 44].” Even today it is common to characterize Skinner’s position as simply “descriptive behaviorism” (e.g., Chaplin & Krawiec, 1979, p. 296; Lundin, 1979, p. 205). Day (1969b) has called attention to the latent professional power that is to be found in the radical behaviorist’s focal interest in the direct observation and description of behavior in a broadly phenomenological sense, and McCorkle (1978) has pointed up affinities between radical behaviorism and ethological and naturalistic observation and description.


    However, Malone (1975) has sharply criticized Skinner for his penchant, in his interpretative writings, for offering possible explanations of human behavioral phenomena in advance of their having been carefully described. “Skinner is not particularly interested in phenomenal description, or even in careful objective description of the behavior of others. His goal seems to lie in convincing his readers that whatever the phenomenon and whether it has been well described or not, his analysis can deal with it [pp. 146-147].” Malone calls attention to the basic compatibility of Skinner’s orientation with that of William James; yet he points out the central role that is played in James’s thought by his careful and detailed descriptions.


    The weakness [in Skinner’s interpretative work lies in his efforts to apply a very tentative and specific formulation to the explanation of cursorily described phenomena. This invites comparison with James’ excellent descriptions. . . . Comparing James and Skinner further, I suggest that Skinner’s “analyses” often amount to mere translations to conditioning language [p. 150].


    Yet the extent to which behavior adequately described by the inherently intentional vocabulary of ordinary language is capable of being satisfactorily translated into “conditioning language” is very much the issue under current discussion.


    There is no question that research in applied behavioral analysis often begins with the painstaking observation and description of real life human behavior (see, e.g., Patterson, 1974). However, such descriptions are quickly converted to classes of behavior that lend themselves conveniently to “objective” measurement. Such classes are then “defined” in terms suggestive of possible measurement in terms of “the language of physics.” Research by Bernstein and Ebbesen (1978) is representative:


    Response categories were defined in terms of body position and contact with appropriate materials. For example, “sewing” was recorded if the subject was touching any cloth, thread, patterns, or equipment designated for sewing, and the subject’s head was directed towards the materials. Similarly, “reading” was recorded if the subject was looking at and holding a copy of the reading matter [p. 245].


    The origins of this practice undoubtedly lie in the stance taken by Skinner in The Behavior of Organisms(1938) concerning the limited utility of ordinary language for the descriptive needs of a science of behavior.


    The important objection to the vernacular in the description of behavior is that many of its terms imply conceptual schemes. . . . This does not mean that we must entirely abandon ordinary speech in a science of behavior. The sole criterion or the rejection of a popular term is the implication of a system or of a formulation extending beyond immediate observations. We may freely retain all terms which are descriptive of behavior without systematic implications. Thus the term “try” must be rejected because it implies the relation of a given sample of behavior to past or future events; but the term “walk” may be retained because it does not [pp. 7-8].


    As we have seen, the unsatisfactory nature of the reasoning in this passage from The Behavior of Organisms(1938) has been pointed out by Midgley (1978) in material quoted earlier (see pp. 217-218). Strictly analogous difficulties with Mach’s effort to describe experience in purely phenomenal language have been pointed out by Alexander (1963, p. 112) and discussed by Bradley (1971, p. 214). I have made reference earlier to the heroic, if unsuccessful (see Rachlin, 1979; but see also Begelman, 1979), effort by Harzem and Miles (1978) to defend the practice in the experimental analysis of behavior of using only the simplest possible language in the description of behavior. Harzem and Miles appear to sense the difficulty of defending coherently the intelligibility of a language that is descriptive of behavior yet completely free of intentional implications, since they present the language they have in mind as an “ideal”:


    A language which is fully specific and contains no extra-episodic words should perhaps be regarded as some kind of ideal limit, since there may not in practice be any form of words which relates solely to the here-and-now and gives every possible detail. Even “X walked” does not tell us precisely what bodily movements were involved, while “X coughed” does not tell us if the noise which he made was “ahem” or something different, while the very act of naming a person or object presupposes belief in a degree of permanence and regularity which could in principle turn out to be mistaken. This point, however, does not affect our central thesis. It is still the case that certain words entail extra-episodic commitment more than others. It is therefore quite legitimate, for research purposes, to aim at a language which makes such commitment minimal, without being drawn into argument as to whether there could ever be no commitment at all [from Harzem, P., and Miles, T. R., Conceptual Issues in Operant Psychology, copyright © 1978 by John Wiley, New York, pp. 62-63].


    Harzem and Miles justify their advocacy of the use of such simple descriptive language “for research purposes” essentially on the grounds that such language is generally employed in operant research and that such research has already been found to be professionally productive. Yet a concern to eliminate extraepisodic descriptions is not an accurate way to characterize the commitment to objective procedures of measurement that is generally made in research in the applied analysis of behavior. Indeed, Malone (1978) has gone so far as to argue that the chief accomplishments of behavioral technology are better understood if the Skinnerian conceptual scheme—and specifically the concept of “reinforcement”—is abandoned entirely in favor of the behaviorism of E. R. Guthrie. And when it comes to the experimental analysis of behavior, one of the most persistent objections raised by his critics to Skinner’s analyses of human behavior is that concepts meaningfully defined in controlled experimental research on lower animals cannot legitimately be extended in any straightforward way to the interpretation of complex human affairs (see, e.g., Chaplin & Krawiec, 1979, p. 296; Chomsky, 1959, p. 30). Sigmund Koch has been quite outspoken in insisting upon this point. Speaking of About Behaviorism(Skinner, 1974), Koch (1976a) says:


    This is a book that offers a portentous [sic] redefinition of man and society on the basis of no discernible arguments . . . intrinsic to the text. Authoritatively but distantly in the background, however, is “the experimental analysis of behavior”—a repository of hard knowledge constantly alluded to by the author as the scientific bedrock of his assertions. . . . But this will simply not do . . . ! It is one thing to identify an “operant” (like lever depression) in an experimental setting . . . ; quite another when the operant is a putative unit of complex human behavior. . . . The remarkable detail in which “schedules of reinforcement” and other relationships have been worked out for rate fluctuations of the bar-pressing and key-pecking behaviors studied in the foundational experiments should not mask the astronomical analogical distances between the “laws” and such contexts of application [p. 456].


    In any case, it is surely safe to say that at the present time enormous tension exists among radical behaviorists over how best to specify the nature of the relationship between the empirical research findings obtained in the experimental analysis of behavior and the interpretative behavior commonly engaged in among radical behaviorists in the assessment of human behavior on everyday situations. Baum’s (1979) comment on this tension is interesting: “Understanding this tension requires understanding Skinner’s following of Mach’s model. His extensions are Mach’s descriptions.”


    A possible way out of all these difficulties may lie in another centrally important connection between radical behaviorism and the thought of William James. The connection is an epistemological one, and it has to do with James’s development of pragmatism as a view toward the nature of knowledge. It can be seriously misleading to attempt to characterize a philosophical position too succinctly; yet that of Murphy and Kovach will be helpful at this point. James’s Pragmatism(1907) and The Meaning of Truth(1909) . . . mark the beginning of that contemporary pragmatist school which places its emphasis upon the relativity of knowledge, the impossibility of obtaining absolute truth, and the essentially adaptive nature of all thought [Murphy & Kovach, 1972, p. 205].” It has been said of pragmatism that it “is the only unique contribution American philosophy has made to the tradition known as Western philosophy [E. C. Moore, 1961, p. vii].” In any case, it “was the most influential philosophy in America during the first quarter of the twentieth century [Thayer, 1968, p. 3].” There was thus every opportunity for pragmatism to have a marked influence on the character of Skinner’s epistemological thinking, although such an influence, if it exists, would have to be regarded as a very indirect one, since Skinner has made no mention so far of intellectual indebtedness to James. Pragmatism can no longer be regarded as the dynamic movement within philosophy that it was during Skinner’s formative period: “Pragmatism as a movement . . . cannot be said to be alive today [Thayer, 1967, p. 435].” In the l93Os psychology assumed an epistemological orientation that was dominated by logical positivism, and as a result, most experimental psychologists today are comfortable with efforts to clarify the meaning of psychological concepts by their “objectification” in “operational definitions.” Yet logical positivism and pragmatism have very different stances when it comes to the issues of meaning and truth.


    For the [logical] positivist, value terms are meaningless. They have no cognitive import. The only meaning they have is emotive meaning. Thus, for the positivist, science, or intelligent inquiry, can have no connection with problems relating to the determination of ultimate values. For the pragmatists, on the contrary, the problem of the relation between value problems and science is one of the major problems in philosophy, if not the major problem [E. C. Moore, 1961, p. 265-266].


    For Skinner, of course, the analysis of values in terms of reinforcement plays a central role in the forceful advocacy he makes of a planned society (see Skinner, 1971, Chap. 6). However, the background of current experimental psychological approaches to the clarification of meaning in logical positivism, at the expense of pragmatism, has led to the situation where Skinner’s epistemological views, particularly with respect to the nature of scientific knowledge, have been hardly appreciated at all. The following quotations can be regarded as representative of the pragmatist aspect of Skinner’s thought:


    Scientific knowledge is verbal behavior, though not necessarily linguistic. It is a corpus of rules for effective action, and there is a special sense in which it could be “true” if it yields the most effective action possible. But rules are never the contingencies they describe; they remain descriptions and suffer the limitations inherent in verbal behavior. [A] proposition is “true” to the extent that with its help the listener responds effectively to the situation it describes [1974, p. 235].


    The extent to which the listener judges [a verbal response] as true, valid, or correct is governed by the extent to which comparable responses have proved useful in the past [1957, p. 427].


    In many ways, then, this seems to me to be a better way of talking about verbal behavior, and that is why I have tried to get the reader to talk about it in this way too. But have I told him the truth? Who can say? A science of verbal behavior probably makes no provision for truth or certainty (though we cannot even be certain of the truth of that) [1957, p. 456].


    I should at least mention that at the present time certain technical views of the philosophers Goodman and Quine are spoken of as pragmatism (see Aune, 1970, p. vii) and that these views are at times also associated with the thought of Skinner (see, e.g., Kretzmann, 1967, p. 402; Margolis, 1975, p. 24).


    It was said earlier that James’s pragmatism involved not only an emphasis upon the impossibility of obtaining absolute truth but also upon the essentially adaptive nature of all thought. James’s insistence on the adaptive nature of all our capacities for knowledge reflects, of course, his deep interest in Darwin. For James, as well as for the functionalist school of psychology that followed him, all knowledge was basically functional in nature, in the sense that all our capacities for knowing things are shaped in us by the practical needs we face in adapting to our environment. Skinner’s epistemological views concentrate even more fundamentally than James’s upon the basically functional, or adaptive, nature of whatever it is that we can be said to know.


    An explicit concern with epistemological issues, that is, with the nature of our capacities to know things, is not all that frequently a matter of detailed attention on the part of professional psychologists. An obvious exception to this rule would be the evolutionary epistemology of Jean Piaget (see, e.g., Robinson, 1976, p. 337), and Sigmund Koch continues to call with increasing intensity for a professional epistemology based upon a psychological understanding of the knowing process to replace the “official” epistemology derived from logical positivism that has become so taken for granted in experimental psychology (see Koch, 1976a, pp. 510 ff). Interestingly, Koch’s emphasis upon the discriminative capacities of the observer in underlying our professional knowledge has very much the same thrust as the discriminative foundations of radical behaviorist epistemology (see Bennett, 1978; Day, 1976b). However, the explicit interest of Skinner in a functional epistemology is very strong. As he puts it in his contribution to this book: “I came to behaviorism, as I have said, because of its bearing on epistemology, and I have not been disappointed [see p. 200].”


    Skinner’s interest in epistemological issues has been a characteristic concern throughout the course of his career (e.g., 1945; 1953, pp. 138ff; 1964; 1969, pp. 157 ff; 1974, Chap. 9). However, the most important and internally coherent statement is contained in Verbal Behavior (1957), when the book is regarded as a whole. Skinner continues to regard Verbal Behavior as possibly his most important work (see his statement to that effect on p. 198 of this book), and I would argue that this is because the book exemplifies his functional epistemology put into practical application.


    Of particular interest is the chapter in Verbal Behaviorspecifically dealing with “Logical and Scientific Verbal Behavior” (pp. 418 ff). This chapter gives an overview of how a rigorously functional approach may be taken to giving an account of the realities of scientific practice. What one finds in this chapter are the first steps on giving a functional analysis of the practices actually involved in carrying out research that conforms to accepted scientific methodology. What the profession needs to know, when it comes to making sense of the “thin” descriptive language employed in operational definition, is what sort of consequences and sources of stimulus control actually function to shape and maintain this practice. For example, it is easy to suggest that the practice of defining “sewing” as “touching any cloth, thread, patterns, or equipment designated for sewing [with] the subject’s head . . . directed towards the materials” may well be supported by the ease with which measurements of observer reliability may be made. Yet what is the functional meaning of such concepts as “reliability” and “validity” when regarded within the framework of a pragmatist epistemology? What is needed in the defense of any proposed strategies of research in connection with the experimental analysis of behavior is an effort to clarify specifically what the practical consequences of the use of such a methodology happen to be. I have argued these matters in somewhat more detail elsewhere (Day, 1979), and a step in the direction at this kind of functional analysis of experimental method has been made by Michael (1974) in an effort to discuss the utility of statistical tests in research bearing on the applied analysis of behavior. In any case, the most important thing a student of contemporary behaviorism can do at the present time is to be sure he or she understands the relationship between the epistemology contained in Skinner’s Verbal Behavior and the functional epistemologies of James and Mach.


    American Functionalism


    James’s influence was carried very forcefully into professional psychological affairs after the turn of the century by the pragmatists John Dewey and George Herbert Mead and the psychologists James Roland Angell and Harvey Carr. These persons formed the leadership of the functionalist school of psychology, which was associated with the University of Chicago, where they worked. Functionalism is commonly regarded as one of the five “classical schools” of psychology, the others being structuralism, behaviorism, Gestalt psychology, and psychoanalysis. Yet there seems to be little reason these days for the student to be in awe of this particular classification. Nowadays a concern with the “classical schools” of psychology is likely to be more basically a vehicle either for organizing material in the history of psychology for the first third of this century (see, e.g., Murphy & Kovach, 1972) or for initiating discussion of a range of theoretical or other “systematic” stances deemed relevant to an overview of the profession at any particular time (see, e.g., Marx & Hillix, 1973, p. 68).


    In 1929 Boring mentions Carr only in a footnote as “the comparative psychologist at Chicago” in a list of notable psychologists who had taken their degree under Angell (p. 564). Angell had presented functionalism not as a special school but as an interpretation of psychology in general, especially in its justification of “animal psychology” (Boring, 1929, p. 544). Thus, in 1929 Boring assesses functionalism in the following way:


    Although this school was limited at first geographically and later, as its members migrated to other places, in its personnel, it was nevertheless in a broad way an expression...of the epistomological attitude in American psychology in general. . . . then behaviorism came along, with assimilative powers equal to those of functionalism, functional psychology gradually faded out of the picture. Angell himself . . . . made no reference to functional psychology as a particular kind of psychology when he wrote his Chapters in Modern Psychologyin 1912 [pp. 538, 544].


    In 1931 R. S. Woodworth published the first text specifically devoted to the psychological “schools.” Functionalism is not one of the five schools that are each discussed in a separate chapter, and it is mentioned only briefly in the chapter on behaviorism, largely by way of calling attention to Watson’s opposition to it (Woodworth, 1931, pp. 45-47). Although by 1950 Woodworth had come himself to be viewed as a functionalist from what was now regarded as the Columbia school of functional psychology, the final chapter of his 1931 book is devoted to what he calls “The Middle of the Road,” a position with which he clearly aligns himself (p. 215). In 1933 a second text devoted to the schools appeared, written by Edna Heidbreder. In this book, seven schools are distinguished, with a chapter devoted to each. There is a chapter on “Functionalism and the University of Chicago.” However, there is also a chapter on “Dynamic Psychology and Columbia University,” a perspective preeminently associated with the views of Woodworth. To go back only a few years, in 1926 the first of what was hoped would be a continuing series of invited lectures on “contemporary theoretical psychology” appeared under the editorship of Carl Murchison. “We have here a genuine cross-section of contemporary theoretical psychology. Here are the norms with which future psychologies can be compared. Here are the principles which are up-to-date through the year 1925 [Murchison, 1926, p. x].” In this series, six schools are differentiated, none of which is functionalism. Woodworth (1926) has a paper under the heading “Dynamic Psychology,” in which he mentions a contrast between “the ‘structural’ and ‘functional’ psychology of twenty years ago [p. 111 ].” In 1930 the second, and final, series of such papers edited by Murchison appeared. There is a paper by Carr on “Functional Psychology” (as well as one by Woodworth in a separate section called “Dynamic Psychology”). However, Murchison (1930) advises the reader that


    Associationism, Act Psychology, and Functionalism have been included in their historical setting, but the reader should not presume that these three schools are discussed by partisans in the same way as are the other schools. Professors Brett and Carr have acted largely as historians only in bringing these three schools to the convenient attention of students of this book, though Professor Carr himself is certainly in the direct line of descent from Functionalism [p. ix].


    I have gone into all this detail about what the professional perception of functionalism was like at the turn of the 1930s because I want to concentrate upon functionalism as the chief legacy to professional psychology of William James and of such immediately succeeding pragmatists as Dewey and Mead. My point is that by 1930 that legacy of pragmatism to professional psychology could be widely regarded as a matter of history. It is true that in 1949 a three-part series of articles on “Psychology and Scientific Research,” published in the journal Science, attempted to spell out the relevance to the conduct of psychological research of pragmatist epistemology (Cantril, Ames, Hastorf, & Ittelson, 1949). These epistemological papers were authored by psychologists whose interest in the Ames demonstrations in perception is relatively well known today. However, the epistemological perspective toward scientific research advocated by Cantril et al. has been, to my knowledge, utterly without impact upon the conception of psychological research that is widely shared among experimental psychologists today. A salient feature of the current conception of research in psychology is that it should be satisfactorily “objective” in character. Yet how would one proceed to clarify precisely what we mean by “objectivity” in this context? I have already suggested that an empirical, functional analysis of research behavior exemplifying accepted experimental method would be the direction in which radical behaviorism would attempt to move in answering this question.


    Functionalism had its day in the sun largely as the first strong protest in this country to the German structuralist and introspective tradition, then under the leadership of E. B. Titchener. However, in 1913 an even stronger blow vas struck at the structuralist tradition by the behaviorist manifesto of J. B. Watson (Watson, 1913). For an appreciation of how both functionalism and classical behaviorism played a part in the overthrow of the authoritative introspectionist tradition, the student should consult the papers by Krantz, by Heidbreder and by Herrnstein in Krantz (1969). A knowledge of the papers in this book, edited by David Krantz, is absolutely essential for anyone seriously interested in the “classical schools” of psychology. The papers are written not only by the acknowledged authority in the history of the particular school; they are also written recently enough to entail familiarity with the use of historical material by the authors of texts in theories and systems of psychology. In his discussion at the end of the book, Gardner Murphy (1969) speaks of functionalism in this way:


    We seem to be, then, at a point at which some sort of a serious concern has to be expressed for system-building which is free of ossification. In some cases the ossification, as in American functionalism, has reached the point actually of a sort of dried up starfish on the coast which is of interest to the collector, but which is very different from the living starfish which the biologist is interested in [pp. 128-129].


    Krantz, in his fascinating paper on the bitter debate in 1895-1896 between the functionalist J. M. Baldwin and E. B. Titchener over how best to make sense of the results of certain experiments on reaction time, shows clearly how by that time the professional climate had become such that even rational communication between the German tradition and the interests of American psychology was barely possible. However, the interests of American psychology at the turn of the twentieth century were such that they could be nicely captured and inspired by Watson’s outspoken call in 1913 for something new—for behaviorism (Figure 11.1). The background of professional interests and values that Watson could call upon in mediating the ultimate shift in fundamental professional commitment from the German tradition to behaviorism can be seen in the chapter on “Behavioristics” in the 1950 edition of Boring’s History(Boring, 195O, Chap. 24).


    Herrnstein’s paper for Krantz’s book shows very clearly how the thrust of Watson’s appeal lay in his demand for objectivity at the heart of psychological research. In his preface to the book, Krantz (1969) characterizes the upshot of Herrnstein’s paper in the following way :


    The systematic position of behaviorism was in part as one of the assimilators of the functionalist viewpoint. Added to this incorporation was an attack upon the study of “mind” which shifted the field from an analysis of consciousness to the investigation of behavior. By considering the background and developing thought of J. B. Watson . . . Dr. Herrnstein, a contemporary behaviorist and historian of this period, indicates that this shift was not a revolutionary one but rather that the behaviorist’s position was at the crest of an existing trend toward objectivism in psychology [p. vii].


    In current usage the concept of objectivity contrasts most easily with that of subjectivity. Herrnstein devotes considerable attention to the historical antecedents of the objective-subjective distinction in psychology. However, he points out that “Spencer’s distinction between objective and subjective psychology was a matter of method, rather than anything more profound [Herrnstein, 1969, p. 55].” It is in behaviorism conceived as the commitment to objective method that classical behaviorism has its most pervasive influence in psychology at the present time. In the historical factors that have led psychologists to lake objectivity to contrast primarily with subjectivity, one can see the source of the propensity among psychologists today to assume, incorrectly, that any attack upon the epistemological presuppositions of methodological behaviorism must thereby involve an advocacy of subjective research methods. However, as I have mentioned previously, the objective-subjective distinction does not accommodate itself comfortably within radical behaviorist epistemology without further analysis. Is verbal behavior subjective, or is it objective, when it tacts the presence of stimuli and responses observable in the environment, or when it tacts relations between responses and reinforcing consequences, or between responses and controlling antecedent stimuli? The objective-subjective distinction becomes intelligible for radical behaviorism only when the adaptive consequences have been specified that support and maintain research behaviors identified as objective or subjective by the professional community.


    The functional epistemology of William James was carried forward in psychology, as far as it went, by the classical school of American functionalism. By 1930 this school could be regarded as no longer professionally viable. At that lime, the epistemological imagination of the field was captured by the objectivist orientation of classical behaviorism. To the extent, then, that there is a significantly pragmatist element in radical behaviorist epistemology, Skinner’s work can be expected to be difficult for the general professional community to understand, since that community is now on the whole methodological behaviorist in epistemological orientation.


    Some Comments on the History of Professional Behaviorism


    During the 1930s, the professional commitment to objective research methods became wedded to logical positivism, as a philosophy of science, and to “operationalism,” which differs from logical positivism largely in that “operationalism seems to associate meaningfulness with likability to experimental activities, whereas the principle of verifiability [in logical positivism] is satisfied if an expression is anchored to mere passive observation [Schlesinger, 1967, p. 545].” The historical details of the incorporation of logical positivist epistemology within the newly victorious behaviorism have been outlined by Boring (1950, pp. 653 ff), and the professionally counterproductive consequences of this merger continue to be commented upon by Sigmund Koch (see, e.g., 1964; 1976a, pp. 511 ff). However, as important as a logical-positivist-derived epistemology may continue to be in rationalizing the research strategies currently associated with methodological behaviorism, “logical positivism . . . is [now] dead, or as dead as a philosophical movement ever becomes [Passmore, 1967, p. 56].” It has been replaced, within empirical philosophy of science, by what is often spoken of as “analytical” or “ordinary language” philosophies, derived from the later thought of the philosopher Ludwig Wiltgenstein. I have myself discussed elsewhere the relation between radical behaviorism and Wittgenstein’s later thought (Day, 1969a; 1976a).


    Throughout the 1940s, then fading out as the 1950s came to a conclusion, the imagination of experimental psychology was captured by the promise of the great behavior theories of the day. During the summer of 1950, an important event took place. Under the sponsorship of the Social Science Research Council, the Carnegie Corporation of New York provided funds for a “seminar” to be held on the campus of Dartmouth College, the purpose of which was to provide a detailed, in-depth critical assessment of the dominant learning theories in light of the then reigning logical-positivist-derived “logic of theory construction,” in which there was much confidence. “The ‘seminar’ consisted of seven men, all young and of approximately the same age, academic rank, and prestige. Their attitudes toward science in general and toward psychology in particular were sufficiently uniform to furnish a common basis for group discussion [Poffenberger, 1954, p. vi].” These seven men are now, after 30 years, all very distinguished psychologists (as can be seen from the names of the authors of the book in which the results of the conference were published: Estes, Koch, MacCorquodale, Meehl, Mueller, Schoenfeld, & Verplanck, 1954). These persons are notable in the history of psychology, since they represent the living of the life of behaviorism while it was the most prestigious intellectual orientation in the profession. Five theories were subjected to critical analysis, those of Hull, Tolman, Skinner, Lewin, and Guthrie. The book produced by the Dartmouth conference, Modern Learning Theory (Estes et al., 1954), is of exceptional interest as a historical document, not only because of the unusual intellectual integrity of the work involved, but because the book is an example of the unity of professional orientation that was possible within behaviorism at its finest hour. Verplanck’s paper on Skinner’s “theory” is the finest critical assessment of The Behavior of Organismsthat has been made to date.


    Of particular historical importance is the analysis by Sigmund Koch of the theoretical work of Clark Hull. Much more than any other theory, that of Clark Hull (e.g., Hull, 1943) had fired the enthusiasm of the aspiring behaviorists of the day. This was not only because the theory was explicitly hypothetical-deductive in orientation and led easily to the formulation of experiments that could be brought to bear upon its possible verification, but because Hull’s attempt at the explicit statement of postulates in mathematical form, from which corollaries could be derived by logical deduction, afforded a vision of a comprehensive theory of behavior that could match in mathematical elegance those of the physical sciences. Koch, in turn, had quickly acquired a professional reputation as a young behaviorist of exceptional promise by the publication in 1941 of a theoretical paper on “The Logical Character of the Motivation Concept,” which had been part of his master’s thesis, written under the supervision of the eminent logical positivist Herbert Feigl. In 1944 the Psychological Bulletinpublished a “Special Review” by Koch of Hull’s Principles of Behavior (1943). The review could hardly be regarded as other than enthusiastic: The “few final [critical] evaluative comments . . . are offered as constructively motivated suggestions rather than objections [Koch, 1944, p, 283].” Other comments by Koch in 1944:


    Principles of Behavioris one of the most important books published in psychology during the twentieth century. No psychologist, whatever his affiliation, can afford the luxury of not reading this immensely challenging work [p. 269].


    Principles of Behaviorarrives at a time when the withering corpus of the social sciences requires radical therapy. The war has seen a widespread resurgence of anti-scientific, metaphysical and theological speculation in the social sciences. There are some who mistakenly believe that the application of scientific methods to behavior and society has been tried and—witness the present social crisis—has failed miserably. Nothing could be further from the truth. If the social “sciences” have not realized their promise, this is primarily due to the absence of rigorous scientific method. The remedy is to make the social sciences more scientific, not less so. As a concrete step in this direction, the importance of Principles of Behaviorcannot be overemphasized [p. 286].


    Koch’s analysis of Hull’s theoretical work for the Dartmouth conference, including again the Principles of Behavior, was a Herculean achievement. It was 176 printed pages in length, taking up essentially half the book in which it was published (Koch, 1954). In this work, Koch set himself the task of assessing the nature of Hull’s theory, of examining the orienting commitments and methods that underlay the theory’s construction, and then determining the extent to which the resulting theoretical structure turned out to conform to Hull’s theoretical objectives. He commented on the importance of this task as follows:


    Hull’s theory is the product of a period of heroic optimism in recent theoretical psychology. The keynote of this era is the belief in the imminent feasibility of comprehensive theory, having an unrestricted range of application to the major phenomena of organismic behavior. This era-dating roughly from 1930-seems distinctly on the wane. Yet, it would not be quite correct to say that it is over. If, within recent years, we have learned that the major “theories” which dominated psychology during the thirties and forties were, in reality, over-extended programs towards theory, we have not yet arrived at a clear perception of the enormity of the distance separating such programs from theory, nor have we settled on the characteristics of those programs and objectives which might mediate realistic progress. . . . For these reasons, it is of the first importance to test Hull’s formulations against the criteria of rigorous natural science theoretical procedure—eminently fair criteria, in Hull’s case, because he explicitly adopted them [from Koch, S., in Estes et al., Modern Learning Theory, copyright © 1954 by Appleton-Century-Crofts, New York, p. 3].


    The upshot of Koch’s exceedingly detailed analysis—Koch called his documentation “interminable” (p. 166)—was that Hull’s theory failed in its achievement to meet its objectives. The following material is extracted from Koch’s concluding remarks:


    In the preceding part of the report, we have done what may be construed as a nasty thing. We have proceeded on a literal interpretation of some such proposition as: “Hull has put forward a hypothetical-deductive theory of behavior.” It can be fairly maintained, when a twentieth-century psychologist claims he has a “general” theory of behavior . . . , that the word “general” is necessarily meant with reservation and that “theory” is a metaphor. . . . Unfortunately, the only way to measure the “dimensions” of the metaphor is to proceed from a literal interpretation of what the metaphor asserts. . . .


    We have raised, in some form, most of the types of questions that can be asked in characterizing the status of a scientific theory. We have inquired into the adequacy of all classes of definition of all classes of the theoretical variables. We have inquired into the postulated interconnections among all classes of variables. We have looked into the methods of postulate construction, of quantification, of derivation. We have examined the induction basis, and the general state of the evidence, for certain of the assumptions. Under close scrutiny, not a single member of a single class of such theoretical components satisfied the requirements for rigorous scientific theory of the sort envisaged within the theorist’s explicit objectives. . . .


    This analysis has not been intended to destroy Hull’s reputation, or minimize his very great contributions. It has seemed a necessary job because of the paramount importance of making explicit the limits within which it is feasible to aim for theory in the current phase of psychology. . . .


    In this report, we have therefore tried to locate specific sources for Hull’s inevitable failures, as he faced the manifold problems of building theory. We have tried to show that he failed not merely because he aimed at a comprehensive theory, or because relevant empirical knowledge is too painfully slim to justify even far more limited attempts. We have tried to show that he failed because he did not adequately meet concrete problems of empirical definition, of measurement, of quantification, of intervening variable function construction, and various subspecifications of all of these. He could not meet these problems because no one else had met them, or currently can meet them. And this is the case because such problems have as yet received only the vaguest definition, while anything approaching useful resolution is still far out of sight [from Koch, S., in Estes et al., Modern Learning Theory, copyright © 1954 by Appleton-Century-Crofts, New York, pp. 159-161].


    In the last paragraph of his report, Koch identified what “all of us most want: ‘genuine’ quantification of behavioral relationships [p. 167].” Thus, it was natural some nine years later, in 1963, for Koch to have been chosen, along with B. F. Skinner, to represent behaviorism in the debate with phenomenology at the Rice Symposium on Behaviorism and Phenomenology, a landmark symposium in the history of psychology, which had been organized by the Division of Philosophical Psychology to “mark its inception as a new division of the American Psychological Association” (Wann, 1964, p. viii).


    By this time, however, Koch had come to see, and to become convinced by, the implications for behaviorism in general of his own critical assessment of Hull’s work in his contribution for the Dartmouth conference. When Koch delivered his paper for the Rice symposium, it turned out to be an impassioned attack upon behaviorism, rather than a defense, in what remains today a historical assessment of behaviorism of considerable relevance to the philosophical issues involved. In commenting on Koch’s paper, “Skinner spoke of his feeling of loneliness at the symposium. He had looked over the people on the symposium to see where he could find a little support and had ‘felt perhaps Sig Koch might be my man—but you see now how little I have to expect from him’ [Wann, 1964, p. 42].” In the discussion following one of the papers in the symposium, Koch had the following to say, in remarks that seemed to some extent to reflect his reaction to the symposium as a whole: “I would be happy to say that what we have been hearing could be characterized as the death rattle of behaviorism, but this would be a rather more dignified statement than I would like to sponsor, because death is, at least, a dignified process [Wann, 1964, p. 162].” In the discussion following Koch’s paper, a member of the audience remarked that what Professor Koch presented did not seem “truly representative of what Skinner has to say” (Wann, 1964, p. 42) and implied that Koch’s analysis of behaviorism did not engage correctly, the philosophical issues involved in Skinner’s work. I have myself discussed elsewhere the bearing of Koch’s analysis on Skinner’s radical behaviorism and the relation it bears to phenomenological concerns in general (Day, 1969b). Even so, I should perhaps remark that I often advise my students that the easiest way to assess the historical progress of methodological behaviorism, as opposed to radical behaviorism, is to follow closely the professional fortunes of Sigmund Koch.


    Skinner’s The Behavior of Organismswas published in 1938. There were three significant critical reviews, and they place the book nicely within the professional research context of the period (Finan, 1940; Hilgard, 1939; Krechevsky, 1939). The book was clearly accepted at once into the community of such already established learning theorists as Hull, Tolman, Guthrie, and Lewin. All three reviews commend the value of the new research findings that are reported, particularly in connection with extinction and intermittent reinforcement. Krechevsky is the most extreme about this. Agreeing with some comments by the publisher, he says: “These data mark . . . a new ‘high’ in experimental achievement. [The] book ‘represents the most successful description of the behavior of the individual organism thus far achieved’ [p. 404].” However, the dominant underlying tone of the three reviews is that in its systematic and methodological perspectives the book is “outside the trends currently popular in psychology” (Hilgard, 1939, p. 121), “nonconformist” (Finan, 1940, p. 443), and “queer” and “self-contradictory” (Krechevsky, 1939, pp. 405, 407).


    The ground upon which the reviews attempt to base their reservations with respect to The Behavior of Organisms are particularly interesting to see today, since they indicate an awareness even then of aspects of Skinner’s thought that continue to be troublesome areas of tension between radical behaviorism and the general professional community at the present time. The authors of all three reviews are outraged at Skinner’s apparent refusal to see any relation between his own work and the extensive research being carried out by others at the time in the experimental investigation of learning. “It is to be profoundly regretted that Skinner did not attempt to tie up his work and his thinking with the rest of psychology’s data and concepts. He should have given us a more ‘social’ and a more generalized product [Krechevsky, 1939, p. 407].” Yet the epistemological cleavage between Skinner’s thought and that of the rest of psychology continues to make it very difficult to bring the research findings of the rest of psychology to bear upon the radical behaviorist perspective. This is not to say that the scope of Skinner’s psychological interests is too restricted to permit the accommodation of research findings obtained in general experimental psychology, as is witnessed by the breadth of coverage in such works as Science and Human Behavior(1953) and About Behaviorism(1974). The difficulty in accommodation occurs because Skinner’s thought differs from that of the rest of the profession at an epistemological, or conceptual, level. It is only very recently that findings from experimental research can be seen to be affecting the conceptual structure associated with contemporary behaviorism (see Catania, 1979). However, these findings continue to come largely from research that would be regarded as one or another aspect of the experimental analysis of behavior, and as increasing attention is given to findings in other areas, this can be seen generally to involve a reinterpretation of those findings in terms of contemporary behaviorist conceptual equipment. For example, Krechevsky (1939) called Skinner to task for neglecting “all the relevant work of Tolman and his students on the phenomenon of latent learning, where responses seem to be acquired without specific and differential reinforcements [p. 4O5].” Yet in 1979, Catania returns to an explicit consideration of the research findings on latent learning. The conceptual nature of the basis of the controversy is pointed out. “Even in principle the argument could not be resolved and latent learning gradually faded away as a critical experimental issue [p. 87].” Catania then goes on to show how the latent learning findings can be plausibly interpreted in terms of conceptual distinctions he had made earlier in his text between a functional and a structural analysis (see pp. 86-88, 357-358).


    Other objections raised in the reviews of The Behavior of Organismsalso indicate that epistemological sources contributed to the difficulties the reviewers found in the book. There is, of course, the usual complaint that there has been no use of statistical procedures. Yet this issue is raised as part of a more general puzzlement, at an epistemological level, concerning what sort of criteria are needed in order to establish lawfulness of data in a “pure case” (Finan, 1940, pp. 443-444). Hilgard (1939) objects that the kinds of “laws” found in The Behavior of Organismsare not the kind of laws of general interest in doing scientific research:


    They do not appear to the reviewer to be laws at all, but collections of variables probably correlated in such ways that laws might be looked for. To describe them as laws of behavior is like speaking of a ‘law of moisture’ or a ‘law of sunshine as laws of growth at the stage when little more is known than that moisture and sunshine favor growth. . . . If this interpretation is correct, the laws were merely definitions of variables to be investigated, and experimental verification means not that the laws are proved or disproved, but merely that the variables chosen were convenient to direct inquiry [pp. 122-123].


    In these comments on behavioral “laws,” the failure of communication between Hilgard and Skinner hinges on the epistemological issue of in what sense the results of experimental research can be taken to “verify” purportedly behavioral “laws” or “hypotheses.” The focus of Finan’s (1940) objections is on analogous epistemological differences concerning the meaning of such concepts as truth (“validity”) and “reliability.”


    In the present study where the operationalistic outlook throws so much weight on procedure, and where in addition raw data and theoretical interpretations are so close to the methods by which they were obtained, it becomes increasingly important that the methods of experimentation be examined for reliability and validity. The importance of such analysis is further indicated by somewhat divergent results obtained with the same technique, with the same species, and with utilization of the same experimental variables, in other laboratories [p. 443].


    Yet I have already pointed out in the preceding discussion how it is that the epistemological characteristics of Skinner’s thought call for a functional analysis of such vested professional interests in the “validity” and “reliability” of research findings, if the utility of such concepts in radical behaviorist research is to be clarified.


    I should also at least mention, in view of the attention I have given here to the necessary intentionality of concepts employed in the description of behavior, that Krechevsky, in his review, devotes over one-third of his discussion simply to establishing the point that, in spite of the impression Skinner appears to want to give to the contrary, his analysis in terms of the “reflex” is not a reductive, “molecular” one, but a “molar” one. He wishes


    merely to emphasize the point that Skinner’s reflex is not a ‘molecular’ until, as understood and criticized by Gestalt psychologists. . . . Again we find Skinner following in the best traditions of Tolman, Lewin, Koffka, et al.; for if he stops with his process of analysis at a point beyond which no psychological sense can result, he is not differing from the Gestaltist’s concept of what is proper analysis [Krechevsky, 1939, pp. 406-407].


    Hilgard’s review of The Behavior of Organismswas followed in the next year by the publication of the first edition of his influential text with Marquis, Conditioning and Learning(Hilgard & Marquis, 1940). In this text, The Behavior of Organismsis cited 26 times, which shows the relatively easy professional assimilabilily of the experimental work reported in it. In 1948 Hilgard published the first edition of his equally influential text, Theories of Learning. This book contains a balanced and lucid overview of what goes on in The Behavior of Organisms, insofar as it can be “understood in relation to the theories of Guthrie and Hull . . . , as an avowed behaviorism making use of conditioning principles [p. 116].” Discussion of controversial epistemological issues is avoided. The book can be recommended for use today as a guide for students who are making their way through The Behavior of Organismsfor the first time, a comment that cannot be made with respect to subsequent editions of the same text. In noting the “present insulation [of Skinner’s position] from other systematic viewpoints,” Hilgard has this to say: “Skinner has not yet presented his system in a form to make it fully accessible to others, because he has avoided the transformations which would show its relevance to what others are doing and thinking [p. 143].” In considering the extension of Skinner’s research to human affairs, Hilgard cites Skinner’s contribution to the Symposium on Operationism, organized by E. G. Boring and published as a single issue of the Psychological Reviewin 1945 (see Boring, 1950, p. 663). However, this citation is made, not out of any appreciation of the heavy epistemological importance of Skinner’s paper on operationism, but only to note that Skinner has “promised a volume on verbal behavior” (Hilgard, 1948, p. 144).


    Skinner’s paper for the Symposium on Operationism, “The Operational Analysis of Psychological Terms,” can be regarded as a paper of the first importance in the history of radical behaviorism. In it, Skinner draws for the first time the distinction between radical and methodological behaviorism (1945, p. 294), and the major work done in the paper is to offer a solution to the problem of how the verbal community in which we learn to use language can teach us how to talk about our own private experiences, an argument that Skinner characteristically employs throughout his career in distinguishing radical from methodological behaviorism (see Day, 1977b). The paper is consistent with a functionalist or pragmatist epistemology throughout, and consequently, it has been difficult for conventional psychologists to make sense out of it easily. Dr. Boring’s (1945) response to the paper is characteristically honest:


    Skinner is full of his unpublished book and that makes difficulty. He can not get away from the complexities in which his thought is now at home, nor present them fully in the space at his disposal. Again and again I want the referents for his terms. Can many of us be sure what is meant by the sentence: A verbal community which has no access to a private stimulus may generate verbal behavior in response to it”? In general, I think I follow Skinner, who has limited himself to a discussion of how operationally privacy may be invaded, and agree with him. But he scares me. He has probably implied something that I missed [p. 278].


    The material of particular epistemological interest in this paper is found both in its opening section (Skinner, 1945, pp. 270-272) and also in Skinner’s remarks by way of “rejoinders and second thoughts” (pp. 291-294). Skinner defines operationism in a passage that is frequently quoted, the upshot of which is that operationism is essentially a matter of talking only about what one observes and about what is involved in coming to make those observations (p. 270). To say the same thing by means of radical behaviorist conceptual equipment, operationism is basically talking largely under the control of observable events. If one is interested particularly in giving operational definitions, Skinner says that this involves a procedure that can, and presumably should, be used in clarifying the meaning of any term. “There is no reason to restrict operational analysis to high-order constructs; the principle applies to all definitions. This means that we must explicate an operational definition for every term unless we are willing to adopt the vague usage of the vernacular [p. 270].” The clarification of the meaning of a term requires no less than, and precisely, a functional analysis of the control of the use of the term as a part of someone’s verbal behavior.


    Meanings, contents, and references are to be found among the determiners, not among the properties, of response. The question “What is length?” would appear to be satisfactorily answered by listing the circumstances under which the response “length” is emitted (or, better, by giving some general description of such circumstances). If two quite separate sets of circumstances are revealed, then there are two responses having the form “length” . . . , since a verbal response-class is not defined by phonetic form alone but by its functional relations [pp. 271-272].


    That Skinner is speaking here from an epistemological perspective that is quite different from that of his colleagues can be seen in the way in which he calls attention to the incoherence of the commonly accepted philosophy of science of the day:


    No very important positive advances have been made . . . because operationism has [so far had] no good definition of a definition, operational or otherwise. It has not developed a satisfactory formulation of the effective verbal behavior of the scientist.


    The operationalist . . . has not improved upon the mixture of logical and popular terms usually encountered in casual or even supposedly technical discussions of scientific method or the theory of knowledge. . . . Definition is a key term but is not rigorously defined. . . . Instead, a few roundabout expressions recur with rather tiresome regularity whenever this relation is mentioned. We are told that a concept is to be defined “in terms of” certain operations, that propositions are to be “based upon” operations, that a term denotes something only when there are “concrete criteria for its applicability,” that operationism consists in “referring any concept for its definition to . . . concrete operations . . . ,” and so on. . . . Modern logic, as a formalization of “real” languages . . . can scarcely be appealed to by the psychologist who recognizes his own responsibility in giving account of verbal behavior [from Skinner, B. F., The operational analysis of psychological terms, Psychological Review, 1945, 52, 270-271].


    Thus, the epistemological cleavage between Skinner’s functional conception of knowledge and that of the conventional professional psychologist has meant that the radical behaviorist and the methodological behaviorist have two entirely different conceptions of operational definition (see, e.g., J. Moore, 1975). For the methodological behaviorist, operational definition involves essentially taking a psychological term to mean the operations by which it is measured or manipulated as a variable in an experiment. For the radical behaviorist, operational definition involves a functional analysis of the control of the use of the term as an aspect of verbal behavior.


    In 1956 Hilgard published the second edition of his Theories of Learning. The author states that the chapter on Skinner has been thoroughly rewritten” (p. v), and this involves largely an expansion of the perspective taken on Skinner’s views made possible by the publication of Science and Human Behavior by Skinner (1953) and Principles of Psychologyby Keller and Schoenfeid (1950). Hilgard speaks of Science and Human Behavioras a “textbook of general psychology” (p. 82), and this is in line with the disposition adopted toward the book by the profession in general. The book was reviewed favorably in 1954 along with six other texts in a special review on “Textbooks and General Psychology” for the Psychological Bulletin(Finger, 1954). However, it was wise indeed for Hilgard to look closely at Science of Human Behaviorfor clues pertaining to the structure of Skinner’s thought as “learning theory.” With remarkable perspicacity, he spots, and highlights in his text (Hilgard, 1956, p. 103), obscurely presented material on “behavioral atoms.” Yet this presentation is all we have to rely on now in order to comprehend certain fine details in the major work Verbal Behavior(see, e.g., Skinner’s discussion of “minimal tacts,” 1957, p. 333). Interest in Skinner’s thought as “systematic behavior theory,” as it was conceived of in the 1940s, appears not to have survived the passage of time; interest in Skinner now centers on the implications of his thought for a functional and experimental analysis of behavior. However, in a number of ways, Science and Human Behaviorcan be regarded as the most detailed and comprehensive statement of Skinner’s views as a systematic psychologist. For example, the arguments regarded as so inflammatory when presented in Beyond Freedom and Dignity(1971) are much more carefully and reasonably argued in Science and Human Behavior(e.g., 1953, Chap. 18).


    Discussion of epistemological issues in the second edition of Hilgard’s Theories of Learningis confined largely to commentary on Skinner’s “antitheory argument,” as based on his well-known paper “Are Theories of Learning Necessary?” (1950). Hilgard again calls attention to Skinner’s interest in verbal behavior, even though the book Verbal Behaviorhad not yet appeared. He cites with interest Skinner’s report of early experimentation with the “verbal summator,” makes reference to the William James Lectures that Skinner gave in 1948 on the analysis of verbal behavior, and notes that “the best available treatment at the time of writing is the section on verbal behavior in Keller and Schoenfeld (1950)” (Hilgard, 1956, p. 107). The reference to Skinner’s 1945 paper on operationism, which was present in the first edition, is dropped in the second edition and all subsequent editions.


    A third edition of Hilgard’s Theories of Learningappeared in 1966, this time coauthored with Gordon Bower (Hilgard and Bower, 1966). The important thing to note about this edition is that it is essentially unchanged from the edition of 10 years previously. The significance of this lies in the fact that as late as 1966 it was possible for the profession to regard Skinner’s thought, and the experimental work associated with it, as something aimed in the same direction as that of traditional “learning theory.” There is no appreciation at all of the possibility that critical epistemological issues might be involved in Skinner’s “fresh start” approach to psychology:


    Skinner’s “fresh start” approach to psychology has made it difficult for him to use the data collected by others, and, on principle, he rejects their concepts. His role in reference to the theories of others—insofar as he has paid any attention to their claims—has been chiefly that of a trenchant critic. He has felt no responsibility for the task of inter-investigator coordination. In his book Science and human behavior(1953), written as a textbook, he used no literature citations, and he mentions by name, among writers with some place in learning theory, only Thorndike, Pavlov, and Freud [Hilgard and Bower, 1966, pp. 141-142; also identical in Hilgard, 1956, p. 116]. ‘“


    In the third edition several pages are added to the treatment of schedules of reinforcement in direct response to the publication in 1957 of Schedules of Reinforcementby Ferster and Skinner, “a large book concerned exclusively with variations on the themes of ratio reinforcement, interval reinforcement, and mixed schedules [Hilgard and Bower, 1966, p. 117].” At this point in the text, after noting that “the followers of Skinner have become a fairly large ingroup in psychology [p. 117]” the authors call attention to the formation of a special journal (JEAB, in 1958) and a special division of the American Psychological Association (Division 25, in 1963) devoted to the experimental analysis of behavior.


    Ever since the first edition of his text in 1948, Hilgard had anticipated the publication of Skinner’s work on verbal behavior. It appeared in 1957, the year following Hilgard’s second edition. Yet the assessment in 1966 remained the same as that of 1956, with the addition simply of a definition of autoclitic behavior and the following remarks:


    In essence, our verbal behavior is “shaped” by the reinforcement contingencies of the verbal communities in which we live.


    The book on Verbal Behavior, while certainly a serious effort, has not proved to be very influential. This may have come about because it was not well received by the professional linguists, whose rapidly developing linguistic science has made great strides by means of analyses different from Skinner’s (e.g., Chomsky, 1959). Or it may be that the interest in programmed learning, coming to a head about the time when this book appeared (1957), siphoned off the interest and debate that the book might otherwise have provoked. If that should prove to be the case, we may someday see a revived interest in the book [Hilgard and Bower, 1966, p. 133].


    It is at least possible to read the preceding assessment as an understated expression of “disappointment.” However, to take the thrust of Skinner’s interest in verbal behavior to lie basically in the claim that our verbal behavior is shaped by contingencies of reinforcement is to approach the book from the perspective of someone looking for a contribution to learning theory. It is thus to miss the challenge posed to the profession by the book of undertaking the functional analysis of verbal behavior. Chomsky’s famous review of Verbal Behavior, to which Hilgard and Bower make reference in the preceding quotation, had a devastating effect, not only upon the professional reception of the book itself, but also upon the general intellectual credibility of any kind of Skinnerian behaviorism. Chomsky’s review was widely read among philosophers, who at the time were becoming increasingly interested in the philosophy of mind and the philosophy of action, and the damaging effects of Chomsky’s review contributed to a general disengagement of serious professional philosophical attention to the epistemological dimensions of Skinner’s thought at a time when it was needed most. Ten years later, a behaviorist reply was made to Chomsky’s review by Kenneth MacCorquodale (1969, 1970). MacCorquodale’s point is that Chomsky’s analysis is in many ways irrelevant to Skinner’s work because of basic disengagement at an epistemological level. “Chomsky’s criticisms of Skinner are, then, necessarily methodological. The disagreement is fundamentally an epistemological one, a ‘paradigm clash’ [MacCorquodale, 1970, p. 840].” “Unfortunately for his purposes Chomsky did not grasp the differences between Skinner and Watsonian-Hullian behaviorism, and his criticisms, although stylistically effective, were mostly irrelevant to Verbal Behavior[MacCorquodale, 1969, p. 851].” However, it is more characteristic of the behaviorism of the present to take an integrative approach to these problems. In 1972 Catania published a paper on “Chomsky’s Formal Analysis of Natural Languages: A Behavioral Translation.” In this paper, Catania attempts to show how the findings of psycholinguistic research can be conceptualized in a fashion essentially compatible with a functional approach derived from the experimental analysis of behavior. This perspective is developed in considerable detail in his book Learning(Catania, 1979).


    And then—to continue our interest in the course of events as monitored by the Hilgard texts-something happened. In 1975 a fourth edition of the text appeared (Hilgard & Bower, 1975). This time we have something really quite different from all the others. Although there are certain structural similarities to the earlier editions, and a certain amount of basic information is retained, the material on Skinner has been very much reworked, much as if it had been entirely thought through again. This time topics pertaining to underlying epistemological issues are raised, and they are raised in a context suggestive of productive professional discussion. The introduction points to the relevance of the entire range of Skinner’s thought:


    Skinner is also one of the most sophisticated and persuasive protagonists of the behaviorist methodology that psychology has ever seen. He rejects mentalistic or “cognitive” explanations of behavior, or explanations attributing behavior causation to “inner psychic” forces of any kind. . . . Mentalistic explanations are incomplete, and their acceptance simply postpones doing a proper functional analysis of the behavior. A “functional analysis” of a given behavior means that we attempt to identify and isolate the environmental variables of which the behavior is a lawful function. . . . Skinner has also defended a particularly compelling behavioristic position regarding the analysis of common-sense psychological terms such as self, self-control, awareness, thinking, problem-solving, composing, will power, and many of the psychodynamic concepts. . . . He has taken his ideas a step further in the analysis of the notions of free will, inner determination, and social values, and has discussed how one might arrange cultural practices by design so as to engineer a society that is “better” according to certain humanitarian values [from Hilgard, E. R., and Bower, G. H., Theories of Learning(4th ed.), copyright © 1975 by PrenticeHall, Englewood Cliffs, N.J., pp. 206-207].


    In this edition, Hilgard and Bower point to the relevance of a large amount of ongoing research, covering a range of species and involving a wide variety of contexts, both basic and applied. However, particularly interesting to note is the fact that the material contains a special section on “self-attribution and self-awareness.” Here the discussion in Skinner’s 1945 operationism paper of how “a verbal community which has no access to a private stimulus may generate verbal behavior in response to it”—once, as we have seen, so incomprehensible to Dr. Boring—is explained simply and lucidly, and in Hilgard and Bower’s own words.


    This time, the professional impact of Chomsky’s review is straightforwardly assessed: “However, Skinner’s book Verbal Behavior has not been very influential. This may have come about because it was not well received by professional linguists, and was given a renowned and relentlessly negative review by Chomsky (1959) [p. 234].” As the chapter approaches its end, and “difficulties for Skinner’s position” are taken up for consideration, fully two and a half pages are devoted to Chomsky’s views on the matter: “Perhaps the most effective critiques of Skinner’s systematic position and his extrapolation of it to human affairs have been provided by the linguist Noam Chomsky [pp. 245-246].” Yet the authors appear to sense the relevance of underlying epistemological issues. The chapter ends with a forceful presentation of the tension that exists between the Skinnerian and the traditional experimental approaches on methodological grounds. An attempt is made to resolve the issue in terms of professional interest:


    It may be noted that the split between the two methodologies depends on the focus of interest. . . . The main division thus remains theoretical preference—or, rather, a preference for theorizing on one side versus an active antipathy to theorizing within the operant conditioning group. This comes down to the matter of deciding what are the proper goals of a scientific psychology. And here we come again upon the empiricism-rationalism schism of antiquity. There is a fundamental opposition between scientists who believe that progress is to be made only by rigorous examination of the actual behavior of organisms and those who believe that behavioral observations are interesting only insofar as they reveal to us hidden underlying laws of the mind that are only partially revealed in behavior. Is psychology to be the science of the mind, or the science of behavior? Is physics the science of physical things, or the science of meter readings? Do behaviorists confuse the subject matter of the field with the evidence available for drawing inferences about this subject matter? . . . This contemporary clash between alternative views illustrates how very fundamental are these essentially historic and philosophic assumptions [from Hilgard, E. R., and Bower, G. H., Theories of Learning(4th ed.), copyright © 1975 by Prentice-Hall, Englewood Cliffs, N.J., p. 250].


    I might simply point out that when Hilgard and Bower end their discussion of Skinner’s views by asking, “Is psychology to be the science of the mind, or the science of behavior?” and “Do behaviorists confuse the subject matter of the field with the evidence available for drawing inferences about this subject matter?” they epitomize very nicely the heart of the distinction drawn earlier in this chapter between methodological and radical behaviorism.


    Conclusion


    It has been my purpose in this chapter to examine the “fundamental . . . and essentially historic and philosophic” issues, as Hilgard and Bower put it, that underlie an understanding of contemporary behaviorism. A wide range of intellectual concerns have been considered, and the picture that has emerged may well not conform to the stereotype that many people have of what behaviorism involves. In my account of the antecedents of contemporary behaviorism, I have taken the following to be important:


    
      	The challenge of contemporary behaviorism to the Greek concept of mind, so ubiquitously called upon in Western culture in the making sense of human affairs;


      	The problem of reductionism, or analysis into elements, so widely associated with behaviorism in the past, and its relative irrelevance to Skinnerian radical behaviorism;


      	The importance of the philosophical concept of intentionality, and its implications concerning the impossibility of describing behavior in exclusively physical language;


      	The significance of the fact that the concept of reinforcing consequences successfully mediates intentionally, thereby accounting for the intelligibility of radical behaviorist translations;


      	The importance in Skinnerian patterns of explanation of the Darwinian conception of adaptation to the environment;


      	The enormous influence of Crozier and Mach in giving a structure to Skinner’s understanding of science that is very different from that tacitly assumed by most other psychologists;


      	The relevance of philosophical pragmatism to an understanding of Skinner’s adaptational conception of human knowledge;


      	The difference between the primary systematic concerns of functionalism and behaviorism as classical schools of psychology, and the emergence with behaviorism of a focal interest in “objectivity” as a central orienting value for research in the profession;


      	The very great difference between the radical behaviorist conception of operational definition as the functional analysis of language in use and the understanding of what is involved in operational definition that is held by most other psychologists;


      	The revolutionary centering of radical behaviorist epistemology on the functional analysis of verbal behavior, in particular on the pivotal role of verbal discriminative responding—tacting—in conducting psychological research.

    


    These 10 emphases would seem to differ so significantly from what is generally held to be important in behaviorism that the question may well arise as to whether it is appropriate to regard Skinner’s orientation as a true form of behaviorism at all, as opposed, say, to viewing it as some further development within psychology of classical functionalism, or of act psychology. Is it legitimate to regard Skinner’s perspective as a true form of behaviorism?


    Actually, it is absurd on the face of it for me to raise such a question: It is the heart of Skinner’s professional stance to present himself as the champion of behaviorism, and in this claim he is challenged among psychologists by no contender. The question becomes relevant only because of the particular emphases I myself have felt it wise to make in order to contrast Skinner’s thought with widespread and popular misconceptions. However, it is not entirely aside from our purpose to consider briefly what it takes for a psychological perspective to be regarded properly as behaviorism.


    Here we can turn to Sigmund Koch for assistance. In setting the stage for his in-depth analysis of Hull’s theory for the Dartmouth conference, Koch found it appropriate to enumerate the central and salient features of behaviorism. Such a statement of the defining features of behaviorism produced in the early 1950’s is particularly valuable for our purpose, since at that time professional interest in the orientation was at its peak. Koch’s (1954) characterization is as follows:


    It is fashionable to label Hull a “neo-behaviorist.” In order to understand his most general orientative ideas, it becomes necessary to determine wherein Hull is a “behaviorist,” and wherein “neo.”


    The “classical” behaviorism of Watson, Weiss, Holt, etc., which achieved the peak of its influence in the mid-twenties, was itself little more than a set of orientative attitudes. Behaviorism was a vocal and energetic movement towards theory, but not a single behavioristic writer put forth a concrete theory. . . . Individual behaviorists were often far apart on concrete empirical issues. The core of the movement was a common set of orientative attitudes, the most prominent of which were the following:


    The insistence on inter-subjective (objective) techniques for securing and expressing empirical data. This was held to be incompatible with the continued use of “introspective,” “subjective,” or “anthropomorphic” methods.


    The advocacy of stimulus and response variables as the only legitimate independent and dependent variables in which to express the results of psychological research, and formulate theory. In line with this, the task of psychology was represented (by Watson and others) in some such way as “given the stimulus, to predict the response, and given the response to infer the stimulus.”


    The commitment to conditioned response principles, or some related form of S-R associationism, as the basic laws of learning. In writers like Watson, this commitment went little further than the assertion that learning could be accounted for by [conditioned reflex] principles, and the absence of an attempt to elaborate conditioning theory in a systematic or detailed way was conspicuous...


    A strong emphasis on “peripheral” determinants of behavior. This emphasis is, of course, related to the S-R orientation, the plausibility of which behaviorists tried to buttress by showing how all effective behavior determinants and processes could be gotten into S-R terms. . . . It is not unfair to note a certain coherence between the behavioristic insistence on “objective” methods and the stress on peripheral theorizing.


    An emphasis on extreme environmentalism [from Koch, S., in Estes et al., Modern Learning Theory, copyright © 1954 by Appleton-Century-Crofts, New York, pp. 5-6].


    Koch concluded that “Hull operates within the general frame of reference defined by the first four behavioristic orientative attitudes . . .—but he holds and applies all these attitudes with a difference [p. 61]” Now, it seems to me that very much the same sort of thing should be said with respect to Skinner. Skinner operates within the broad frame of reference defined by these five orienting attitudes, but with very substantial differences. These differences arise largely from his functional epistemology, his Mach-like conception of science, and the large differences in the current professional climate from that of the 1920s with respect to which behaviorism must now contrast itself. The most salient features of Skinner’s behaviorism are its robust antimentalism and its restriction of psychological interest to the analysis of behavior as a subject matter in its own right. To adopt these two stances forcefully would alone make any psychologist a behaviorist.


    What do I take to be the direction in which radical behaviorism is likely to move in the immediate future? Personally, I think that the current trend in radical behaviorism is to try to bring patterns of thinking derived from Skinner to bear somewhat more concretely than in the past upon the broad research and applied interests of psychologists not primarily behaviorist in orientation. A good place to see this as in Catania’s book Learning(1979). Although the author’s purpose in the book is simply to provide a text that “surveys the major areas in the psychology of learning from a consistent behavioral point of view [p. ix],” the book can nevertheless be regarded as a major advance in the manifestation of radical behavioral patterns of thinking, much as the introductory textbook Principles of Psychologyby Keller and Schoenfeld could be regarded as a major theoretical advance in 1950. One of the most fascinating things about the book is the un-self-conscious way in which Catania leads the reader to follow easily, and to understand, a perspective on experimental findings that is intelligible only within a radical behaviorist conceptual framework. An example would be Catania’s conceptualization of simple discriminative responding on the part of pigeons as tacting behavior. “Is there any reason why the pigeon’s performance should not be called the tacting of red, blue, and green? . . . Although the pigeon’s pecks in the presence of red and blue and green may be relatively trivial instances of verbal behavior, they are legitimate illustrations of the tact relation [p. 237].” An important feature of the book is that it cannot be regarded simply as a rehash of Skinner. Instead, the conceptual equipment of radical behaviorism is brought to bear in an interestingly-original way upon the making sense of representative findings in the experimental psychology of animal and human learning, and to this extent it must be regarded as an important advance.


    Similarly, I expect radical behaviorists to become increasingly interested in making explicit what they take Skinner to be saying in obscure or controversial aspects of his writings. Associated with this is a growing interest, particularly on the part of younger members of the profession, in examining the nature of the conceptual moves employed in radical behaviorist analysis. Actually, I have made reference to a number of papers of this kind in this chapter. If such an interest continues to develop, a lot more behaviorists will be reading a lot more books, and of a considerably larger scope, than is suggested by the image of a narrow commitment to experimentalism with which behaviorism is often associated.


    In any case, the place to follow firsthand the future evolution of radical behaviorism is at the annual conventions of the Association for Behavior Analysis. These conventions are self-consciously engineered to facilitate the efficient exchange of new ideas and new research findings. The atmosphere at the conventions is cordial and congenial, and opportunities for effective inter-communication are maximal. As almost any psychologist, behaviorist or otherwise, would agree, these conditions are precisely the environmental circumstances under which professional behavior, in its more significant aspects, is most likely to evolve.
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