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    For the first time, Paul Kurtz's most important and influential essays advancing reason and skepticism have been collected together in one convenient volume. Kurtz has long been the world's leading philosophical skeptic, but he is much more than just a skeptic. Extending insights from the philosophies of American pragmatism and scientific naturalism, Kurtz has constructed a comprehensive philosophical system. This volume's concentration on skepticism does not obscure, but rather illuminates, Kurtz's overall commitments to secular humanism and the ethical and exuberant life. For that reason, the chosen title of this volume, Exuberant Skepticism, is quite accurate and timely.




    Kurtz raises skepticism to new heights of achievement as a philosophical position. Kurtz's positive skepticism, based on sound common sense, reason, and scientific method, builds an affirmative case for what can be known. And so much can be known, from the natural world around us to the moral responsibilities among us. These essays trace the history and varieties of skepticism, skeptically inquire into paranormal and religious claims, transform moral and political thought, and describe the trajectory of the skepticism movement into the future. These essays proclaim Kurtz's affirmative message of placing our confidence in reason and inquiry for the benefit of humanity. Only an exuberant skepticism, an optimistic confidence in the application of reason, can guide us toward joyful and creative lives.




    Spanning three decades of his pioneering leadership of the skepticism movement and the Committee for the Scientific Investigation of Claims of the Paranormal (now the Committee for Skeptical Inquiry, CSI), these essays have transformed the way the world thinks about skepticism. Long categorized as merely a negative and nay-saying stance of refusal and rejection, skepticism emerges reborn as a potently positive philosophy ready to change the world. While skeptics must occasionally say “No” to unreasonable and dangerous notions, skeptics now understand why they can say “Yes!” to the methods of reason and science. And Kurtz's philosophy does say “Yes!” to the confirmed knowledge of nature and humanity provided by the sciences.




    In such essays as “Scientific Method and Rational Skepticism,” “Skepticism and the New Enlightenment,” and “The Growth of Antiscience,” Kurtz explains why the methods of inquiry used by the sciences deserve respect. Without science's light of practical knowledge, humanity would still be lost in the darkness of myth and the evils of ignorance. Kurtz's essays “Skepticism, Science, and the Paranormal,” “Skepticism and Religion,” and “Are Science and Religion Compatible?” demonstrate how to apply the sound skeptical method.




    But there is far more to positive skepticism, in Kurtz's vision, than just knowledge of facts. The skeptic's demand for reasonable evidence and inquiry has been the real engine behind civilization's capacity to elevate humanity to more productive and empowered lives. Realizing the essential connections between scientific knowledge, technological power, and social progress, Kurtz has understood, as few other philosophers ever have, how the methods of intelligence can be applied to all areas of human endeavor. The social world, no less than the natural world, is amenable to enlightenment and improvement through critical inquiry. The essays “Skepticism and Political Inquiry,” “Skepticism and Ethical Inquiry,” and “Skepticism and Eupraxsophy” outline a radical new way to intelligently analyze and improve our moral and political systems.




    This volume also includes Kurtz's authoritative reflections on the skeptical movement he founded and has led. “The New Skepticism: A Worldwide Movement,” “Skeptical Inquiry: My Personal Involvement,” “Science and the Public: Summing Up Thirty Years of the Skeptical Inquirer,” and “The New Skepticism: A Statement of Principles” together yield rare treasures of insight from Kurtz's unique perspective.




    As Kurtz never tires of explaining, the forces of blind faith and stubborn unreason still fight for control of the mind, so the skeptic can never rest. If there is a brighter future for humanity, a future in which every person enjoys a realistic opportunity for the pursuit of excellence, Kurtz's exuberant skepticism can show us the way.
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    Skepticism has historic roots in the classical philosophical tradition. The term derives from the Greek word skeptikos, which means “to consider, examine.” It is akin to the Greek skepsis, which means “inquiry” and “doubt.” Succinctly stated, a skeptic is one who is willing to question any claim to truth, asking for clarity in definition, consistency in logic, and adequacy of evidence. The use of skepticism is thus an essential part of objective scientific inquiry and the search for reliable knowledge.




    Skepticism provides powerful tools of criticism in science, philosophy, religion, morality, politics, and society. It is thought to be exceedingly difficult to apply it to ordinary life or to live consistently with its principles, for human beings seek certitudes to guide them, and the skeptical mode is often viewed with alarm by those who hunger for faith and conviction. Skepticism is the intractable foe of pretentious belief systems. When people demand definite answers to their queries, skepticism always seems to give them further questions to ponder. Yet in a profound sense, skepticism is an essential ingredient of all reflective conduct and an enduring characteristic of the educated mind. Still, skeptics are considered dangerous because they question the reigning orthodoxies, the shibboleths and hosannas of any age. Although the skeptical attitude is an indelible part of reflective inquiry, can a person get beyond the skeptical orientation to develop positive directions and commitments in belief and behavior, and will skepticism enable one to do so?




    Skeptics are viewed as dissenters, heretics, radicals, subversive rogues, or worse, and they are bitterly castigated by the entrenched establishments who fear them. Revolutionary reformers are also wont to turn their wrath on skeptical doubters who question their passionate commitment to ill-conceived programs of social reconstruction. Skeptics wish to examine all sides of a question, and for every argument in favor of a thesis, they usually can find one or more arguments opposed to it. Extreme skepticism cannot consistently serve our practical interests, for insofar as it sires doubt, it inhibits actions. All parties to a controversy may revile skeptics because they usually resist being swept away by the dominant fervor of the day.




    Nevertheless, skepticism is essential to the quest for knowledge, for it is in the seedbed of puzzlement that genuine inquiry takes root. Without skepticism, we may remain mired in unexamined belief systems that are accepted as sacrosanct yet have no factual basis in reality. With it, we allow for some free play for the generation of new ideas and the growth of knowledge. Although the skeptical outlook may not be sufficient unto itself for any philosophy of the practical life, it provides a necessary condition for the reflective approach to life. Must skepticism leave us floundering in a quagmire of indecision? Or does it permit us to go further, and to discover some probabilities by which we can live? Will it allow us to achieve reliable knowledge? Or must all new discoveries in turn give way to the probing criticisms of the skeptic's scalpel? The answer to these questions depends in part on what one means by skepticism, for there are various kinds that can be distinguished.




    NIHILISTIC SKEPTICISM




    The first kind of skepticism may be identified as nihilism. Its most extreme form is total negative skepticism. Here I am referring to skepticism as a complete rejection of all claims to truth or value. This kind of skepticism is mired in unlimited doubt, from which it never emerges. Knowledge is not possible, total skeptics aver. There is no certainty, no reliable basis for convictions, no truth at all.




    Nihilistic skepticism has also been used in ethics, with devastating results. Here the total skeptic is a complete relativist, subjectivist, and emotivist. What is “good” or “bad,” “right” or “wrong,” varies among individuals and societies. There are no discernible normative standards other than taste and feeling, and there is no basis for objective moral judgment. We cannot discern principles that are universal or obligatory for morality. Complete cultural relativity is the only option for this kind of skepticism. Principles of justice are simply related to power or the social contract; there are no normative standards common to all extreme doubters; all standards are equally untenable. They may thus become conservative traditionalists. If there are no reliable guides to moral conduct, then the only recourse is to follow custom. Ours is not to reason why, ours is but to do or die, for there are no reasons. Or total skeptics may become cynical amoralists for whom “anything goes.” Who is to say that one thing is better or worse than anything else? they ask, for if there are no standards of justice discoverable in the nature of things, political morality in the last analysis is a question of force, custom, or passion, not of reason or of evidence.




    This kind of total skepticism is self-contradictory, for in affirming that no knowledge is possible, these skeptics have already made an assertion. In denying that we can know reality, they often presuppose a phenomenalistic or subjectivistic metaphysics in which sense impressions or ideas are the constitutive blocks out of which our knowledge of the world, however fragmented, is constructed. In asserting that there are no normative standards of ethics and politics, total skeptics sometimes advise us either to be tolerant of individual idiosyncrasies and respect cultural relativity or to be courageous and follow our own quest to satisfy ambition or appetite. But this imperceptibly masks underlying value judgments that skeptics cherish. This kind of skepticism may be labeled “dogmatism”; for in resolutely rejecting the very possibility of knowledge or value, such skeptics are themselves introducing their own questionable assertions.




    Neutral Skepticism




    One form of nihilistic skepticism that seeks to avoid dogmatism does so by assuming a completely neutral stance. Here skeptics will neither affirm nor deny anything. They are unwilling to utter any pronouncements, such as that sense perception or formal reasoning is unreliable. They reject any type of skepticism that masks a theory of knowledge or reality in epistemology, metaphysics, ethics, and politics. Neutralists claim to have no such theory. They simply make personal statements and do not ask anyone to accept or reject them or be convinced or persuaded by their arguments. These are merely their own private expressions, and they are not generalizable to others. For every argument in favor of a thesis, they can discover a counterargument. The only option for neutral skeptics is thus to suspend judgment entirely. Here agnosticism rules the roost. They are unable in epistemology to discover any criteria of knowledge; in metaphysics, a theory of reality; in religion, a basis for belief or disbelief in God; in ethics and politics, any standards of virtue, value, or social justice.




    The ancient pre-Socratic Greek philosopher Cratylus (fifth–fourth century BCE) was overwhelmed by the fact that everything is changing, including our own phenomenological worlds of experience, and he therefore concluded that it is impossible to communicate knowledge or to fully understand anyone. According to legend, Cratylus refused to discuss anything with anyone and, since it was pointless to reply, only wiggled his finger when asked a question. The neutral state of suspension of belief, now known as Pyrrhonism, was defended by Pyrrho of Elis and had a great impact on the subsequent development of skepticism. It applied primarily to philosophical and metaphysical questions, where one is uncertain about what is ultimately true about reality, but it put aside questions of ordinary life, where convention and custom prevail. This form of skepticism also degenerates into nihilism, for in denying in any form of knowledge it can lead to despair.




    MITIGATED SKEPTICISM




    There is fundamental difficulty with the forms of skepticism outlined above, for they are contrary to the demands of life. We need to function in the world—whatever its ultimate reality—and we need to develop some beliefs by which we may live and act. Perhaps our beliefs rest ultimately upon probabilities; nevertheless, we need to develop knowledge as a pragmatic requirement of living and acting in the world. A modified form of skepticism was called mitigated skepticism by David Hume, the great eighteenth-century Scottish philosopher. It is a position that was also defended by the Greek philosopher Carneades of the second century BCE. Mitigated skeptics have confronted the black hole of nothingness and are skeptical about the ultimate reliability of knowledge claims. They are convinced that the foundations of knowledge and value are ephemeral and that it is impossible to establish ultimate truths about reality with any certainty. Nonetheless, we are forced by the exigencies of practical life to develop viable generalizations and to make choices, even though we can give no ultimate justification for them. One cannot find any secure basis for causal inferences about nature, other than the fact that there are regularities encountered with experience, on the basis of which we make predictions that the future will be like the past. But we have no ultimate foundation for this postulate of induction. Similarly, one cannot deduce what ought to be the case from what is. Morality is contingent on the sentiments of men and women who agree to abide by social convention in order to satisfy their multifarious desires as best they can.




    Mitigated skepticism is not total, but only partial and limited, forced upon us by the exigencies of living. It would be total if we were to follow philosophy to the end of the trail, to irremediable indecision and doubt. Fortunately, we take detours in life, and thus we live and act as if we had knowledge. Our generalizations are based upon experience and practice, and the inferences that we make on the basis of habit and custom serve as our guide.




    UNBELIEF




    The term skepticism has sometimes been used as synonymous with unbelief or disbelief in any domain of knowledge. There are actually two aspects to this—one is the reflective conviction that certain claims are unfounded or untrue, and hence not believable, and this seems a reasonable posture to take; the other is the negative a priori rejection of the belief without a careful examination of the grounds for that belief. Critics call this latter form of skepticism dogmatism. The word unbelief in both of these senses is usually taken to apply to religion, theology, the paranormal, and the occult.




    In religion the unbeliever is usually an atheist—not simply a neutral agnostic—for this kind of skepticism rejects the claims of theists. The atheist denies the basic premises of theism: that God exists, that there is some ultimate purpose to the universe, that men and women have immortal souls, and that they can be saved by divine grace.




    Reflective unbelievers find the language of transcendence basically unintelligible, even meaningless, and that is why they say they are skeptics. Or, more pointedly, if they have examined the arguments adduced historically to prove the existence of God, they find them invalid, hence unconvincing. They find the so-called appeals to experience unwarranted: neither mysticism nor the appeal to miracles or revelation establishes the existence of transcendental realities. Moreover, they maintain that morality is possible without a belief in superstition. Indeed, they consider the God hypothesis to be without merit, a fanciful creation of human imagination that does not deserve careful examination by emancipated men and women. Many classical atheists (Baron d’Holbach, Diderot, Marx, Engels) fit into this category, for they were materialists first, and their religious skepticism and unbelief followed from their materialistic metaphysics. Such skeptics are dogmatic only if their unbelief is a form of doctrinaire faith and not based on rational grounds.




    In the paranormal field, unbelievers similarly deny the reality of psi phenomena. They maintain that ESP, clairvoyance, precognition, psychokinesis, and the existence of discarnate souls are without sufficient evidence and contrary to our knowledge of how the material universe operates. Some skeptics deny paranormal phenomena on a priori grounds, that is, they are to be rejected because they violate well-established physical laws. They can be considered dogmatists only if they refuse to examine the evidence brought by the proponents of the paranormal, or if they consider the level of science that has been reached on any one day to be its final formulation. Insofar as this kind of unbelief masks a closed mind, it is an illegitimate form of skepticism. If those who say that they are skeptics simply mean they deny the existence of the paranormal realm, they are aparanormalists. The question to be asked of them always is, Why? For much as the believers can be judged to hold certain convictions on the basis of inadequate evidence or faith, so the dogmatic unbelievers may reject such new claims because these violate their own preconceptions about the universe. This latter kind of skepticism has many faults and is in my judgment illegitimate. These skeptics are no longer open-minded inquirers, but debunkers. They are convinced that they have the Non-Truth, which they affirm resolutely, and in doing so they may slam shut the door to further discoveries.




    SKEPTICAL INQUIRY




    There is yet another kind of skepticism, which has emerged on the contemporary scene and which differs from the kinds of skepticism encountered above. Indeed, this form of skepticism strongly criticizes nihilism, total and neutral; mitigated skepticism; and dogmatic unbelief—although it has learned something from each of them. This kind of skepticism I label “skeptical inquiry,” with inquiry rather than doubt as the motivation. I call it new skepticism, although it has emerged in the contemporary world as an outgrowth of pragmatism. A key difference between this and earlier forms of skepticism is that it is positive and constructive. It involves the transformation of the negative critical analysis of claims to knowledge into a positive contribution to the growth and development of skeptical inquiry. It is basically a form of methodological skepticism, for here skepticism is an essential phase of the process of inquiry; but it does not and need not lead to unbelief, despair, or hopelessness. This skepticism is not total, but is limited to the context under inquiry. Hence we may call it selective or contextual skepticism, for one need not doubt everything at the same time, but only certain questions in the limited context of investigation. It is not neutral, because it believes that we do develop knowledge about the world. Accordingly, not only is human knowledge possible, but it can be found to be reliable, and we can in the normative realm act on the best evidence and reasons available. Knowledge is not simply limited to the descriptive or the formal sciences, but is discoverable in the normative fields of ethics and politics. Although this is a modified form of skepticism, it goes far beyond the mitigated skepticism of Hume, for it does not face an abyss or ultimate uncertainty, but is impressed by the ability of the human mind to understand and control nature.




    The new skepticism is not dogmatic, for it holds that we should never by a priori rejection close the door to any kind of responsible investigation. Thus it is skeptical of dogmatic or narrow-minded atheism and aparanormalism. Nonetheless, it is willing to assert reflective unbelief about some claims that it finds lack adequate justification. It is willing to assert that some claims are unproved, improbable, or false.




    Skepticism, as a method of doubt that demands evidence and reasons for hypotheses, is essential to the process of scientific research, philosophical dialogue, and critical intelligence. It is also vital in ordinary life, where the demands of common sense are always a challenge to us to develop and act upon the most reliable hypotheses and beliefs available. It is the foe of the absolute certainty and dogmatic finality. It appreciates the snares and pitfalls of all kinds of human knowledge and the importance of the principles of fallibilism and probabilism in regard to the degrees of certainty of our knowledge. This differs sharply from the skepticisms of old, and it can contribute substantially to the advancement of human knowledge and the moral progress of humankind. It has important implications for our knowledge of the universe and our moral and social life. Skepticism in this sense provides a positive and constructive eupraxsophy (see chapter 13) that can assist us in interpreting the cosmos in which we live and in achieving some wisdom in conduct.




    The new skepticism is more in tune with the demands of everyday knowledge than with speculative philosophy. Traditional skepticism has had all too little to say about the evident achievements of constructive skeptical inquiry. And derisive skeptical jabs hurled from the wings of the theater of life are not always appreciated, especially if they inhibit life from proceeding without interruption.




    Skeptical inquiry is essential in any quest for knowledge or deliberative valuational judgment. But it is limited and focused, selective, and positive, and it is part and parcel of a genuine process of inquiry. This form of modified skepticism is formulated in the light of the following considerations.




    There has already been an impressive advance in the sciences, both theoretically and technologically. This applies to the natural, biological, social, and behavioral sciences. The forms of classical skepticism of the ancient world that reemerged in the early modern period were unaware of the tremendous potential of scientific research. Pyrrhonistic skepticism is today invalidated, because there now exists a considerable body of reliable knowledge. Accordingly, it is meaningless to cast all claims to truth into a state of utter doubt. The same considerations apply to postmodernist subjectivism and Richard Rorty's pragmatic skepticism, which I believe are likewise mistaken.





    Contrary to traditional skeptical doubts, there are methodological criteria by which we are able to test claims to knowledge: empirical tests based upon observation, logical standards of coherence and consistency, and experimental tests in which ideas are judged by their consequences. All of this is related to the proposition that it is possible to develop and use objective methods of inquiry in order to achieve reliable knowledge.




    Doubt plays a vital role in the context of ongoing inquiry. It should, however, be selective, not unlimited, and contextual, not universal. The principle of fallibilism is relevant. We should not make absolute assertions, but be willing to admit that we may be mistaken. Our knowledge is based upon probabilities, which are reliable, not ultimate certainties or finalities.




    Finally, skeptical inquirers should always be open-minded about new possibilities and unexpected departures in thought. They should always be willing to question or overturn even the most well-established principles in the light of further inquiry. The key principle of skeptical inquiry is to seek, when feasible, adequate evidence and reasonable grounds for any claim to truth in any context.


    




    [“The New Skepticism,” Skeptical Inquirer 18, no. 2 (Winter 1993/94): 134–41]
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    Knowledge is a property of human action in a world of objects, but it is not an absolute picture of reality. It is we who claim that something is understood and appreciated as true. It is this form of knowledge that we believe in and are prepared to act upon. If what we believe is true, then it can have important consequences for our goals and purposes. That tuberculosis is caused by a bacillus and that certain antibiotics can arrest its development is not only known but acted upon. That the moons of Jupiter encircle the planet in predictable orbits is knowledge that has pragmatic significance as a spacecraft is programmed to pass through Jupiter's gravitational field. We cannot say that all knowledge is instrumental, as the pragmatists thought. Although the pragmatic theory of knowledge depicts how we think in ordinary life and in the applied sciences, it does not do as well in accounting for research in the theoretical sciences, except in a general, analogous way. It is thus not necessarily a comprehensive theory of knowledge, and any account must allow for the pluralistic dimensions of inquiry.




    Nevertheless, the pragmatic theory does vividly illustrate the fact that belief is often formulated in response to a state of doubt. In his famous essay “The Fixation of Belief,” Charles Peirce denied the actuality of Descartes’ generalized state of doubt.1 Doubt is specific, said Pierce, not universal. It grows out of a concrete context in which genuine puzzlement is present. This doubt is not feigned, but is real and living. Dewey sought to relate doubt to the purposes of the investigation. For the pragmatist it is directly related to an existential problematic situation in which our behavior is blocked and our habits thrown into question. It is in this context that inquiry is initiated; we seek a hypothesis that will resolve the problem and enable action to continue. If successful, our hypotheses are incorporated into the body of belief, published in encyclopedias and textbooks, and accepted as true knowledge.




    Dewey thought that even theoretical scientists and mathematicians faced problems and that their theories were introduced to settle their doubt, enabling them to make predictions and draw inferences. This theory no doubt claims too much. But it does at least make it clear that ambiguity and uncertainty play a vital role in the course of inquiry in initiating and resolving problems. It is not subjective doubt that the pragmatists focus upon; they are concerned with how we go about fixing reliable belief in the community. And here the methods of science and critical intelligence are the most effective methods to be employed. For we use objectively related criteria, tested over the years by their demonstrated effectiveness in the course of inquiry.




    Skepticism is thus an essential component of inquiry and a necessary aspect of critical intelligence. Without it, science and the development of human knowledge would not be possible. It is both positive and creative.




    One is always tempted to raise the question, What is real? Such terminology unfortunately does not have a clearly identifiable meaning. One meaning that may be ascribed to it is this: (1) the real is a term that describes concrete objects and events encountered in a situation of interaction; (2) it refers to their objective properties and characteristics; and (3) it refers to the uniform regularities that objects and events display independently of our own wishes, fancies, or desires. To know what the objective properties, characteristics, and regularities of objects and events are in any specific case depends upon the context of the investigation. Objects and events can manifest a multiplicity of properties and regularities, depending upon the level of interaction and the focus of observation.




    For example, suppose we are in a baseball stadium observing a game. Many modes of description may no doubt apply if we are to understand it. There are individual players, who demonstrate skills and excellences. There are material components present besides the players: bats, balls, uniforms, and bases. There is a stadium filled with loudly cheering fans, including us. To understand the game of baseball, we need to compute the batting averages and errors of the players for the past seasons. This is published in the program. The game of baseball needs also to be understood analytically in terms of the rules agreed upon by the ball clubs and the interpretations of the umpires. Baseball may also be understood as a sociocultural phenomenon with a relatively recent history and an important role in some societies. Each player may be depicted psychologically in terms of his personality traits and dispositions, and these may be compared with those of his fellow players. Baseball also may be interpreted economically. Each player has a contract; an economic index in terms of his drawing power with the fans and the demand of him by other teams can be made. The players may be described purely biologically and physically in terms of height, weight, bone structure, and physical strength. Moreover, there is a physiochemical structure to their behavior that can be understood. Which of these properties refers to the real game? In a sense all of these characteristics are pertinent to our description of the players, the team, and the game: physical, chemical, biological, psychological, analytic, economic, and sociological. We must thus resist any simple reductive analysis that attempts to break up the observable to a set of entities or principles on a lower level, to its material components or its ideal structures. Rather, we need to provide a pluralistic, contextual account of what is observed: both the concrete events and their explanations in terms of general principles.




    Any number of hypotheses can usefully describe, characterize, and explain behavior, depending upon the context of analysis and the purpose of the inquiry. I have elsewhere labeled this the principle of coduction, as a methodological device employed to coduce a number of explanations on different levels to account for an object or event.2 In the preceding illustration, we don't doubt that there are a game, players, and a stadium. The ball may be hit right into the stands and strike you or someone close by you! If this is the first time you have ever been to a game, you may be puzzled by the events about you and try to decipher what is going on. Why did the umpire call a batter out? There were three strikes. Why did he walk him? There were four balls. Even if you are a veteran fan, the game is full of indeterminacy and suspense. Will the outfielder catch the high fly and get it to the third baseman on time? Will the next player strike out? Who will win the game? Or you may ask, Was Reggie Jackson safe as he slid into second base? The umpire and the fans can dispute that. What was Pete Rose's batting average? We can look it up. What were the terms of Joe DiMaggio's contract? They may not have been disclosed. Who was the best ballplayer of all time? All of these points may be arguable. In this case, doubt is always specific. For we can always question what we are observing. And we can raise questions about how to interpret what has happened.




    Unlimited doubt, as I have said, is self-defeating, contradictory, nonsensical—we cannot doubt everything, all of the time, but only some things, some of the time. There are, however, forms of doubt that are meaningful. And I wish to distinguish three kinds. First, there are the principles of fallibilism (proposed by Charles Peirce) and probabilism; second, the burden-of-proof argument; and third, the essential role of doubt as a component of the process of inquiry.




    Peirce argued that we can never say that something was absolutely certain, had reached its final formulation, or was ultimately unknowable. There is always the possibility that we may be in error. Our observations may need to be corrected. We may have misinterpreted the data. We may be mistaken. No one is infallible. And we must always leave open the possibility that what we today affirm strongly may in time need to be revised. The history of thought is full of such developments. Knowledge needs to be revised continually; at least we should not foreclose inquiry. Even the most firmly held postulates and theories have at some time been questioned by later investigations, and even the most revered truths of mankind—whether in religion, ethics, politics, philosophy, or science—have often been replaced. Only a fool will refuse to see the possibility that he may be in error, or a fanatic; that his first principles and final conclusions are beyond criticism. The pope may claim infallibility, but surely no one besides certain Catholics are so presumptuous as to think that the pope has a special monopoly on truth.




    There is another reason why fallibilism should be an intrinsic element in human knowledge: The sample on the basis of which we may make a generalization or infer a theory may be limited or partial. New data may be uncovered. These may be bizarre, anomalous, and unexpected. The old theories thus may have to give way to new, more comprehensive explanations. Here probabilism is a better term than fallibilism, for it points to the fact that a sample is never complete or final. Although on the basis of our observations thus far we may rather confidently assert that all crows are black, we may find a white mutant, however unlikely that may be.




    Nor should we be purists and thereby conclude that no knowledge is possible. Because we can never be absolutely certain that we have not made a mistake, that new facts will not be uncovered, or that our present generalizations and theories will not be modified at some time in the future, can we conclude that no knowledge is reliable? There is a well-established body of knowledge: science, history, medicine, and the practical arts all belie this form of skepticism. Some measure of doubt, however, is a therapeutic element in the quest for knowledge, whether in the sciences or in ordinary life.




    And there are degrees of doubt and probability. If no inference can be said to be absolutely or finally certain and if we reserve the right to concede that we may be wrong, this does not mean that we do not have relatively strong degrees of reliability in many cases. Where? First, in mathematics and logic. If one's axioms and postulates are assumed, we can deduce conclusions and theorems with deductive necessity. That two and three are five, that a straight line is the shortest distance between two points, or that a triangle is a three-sided figure cannot be doubted, if I understand the nature of numbers, arithmetic, and the principles of Euclidean geometry. Of course, we may question their foundations—as has been done in the history of thought. And given different postulate systems (non-Euclidean geometries, for example), one may deduce different conclusions. Still, analytic tautological truths are necessary and certain, if we presuppose certain assumptions.




    And there are other hypotheses and beliefs that I can assert without much hesitation: that I see my hand that I hold up before me, that it is raining outside at the present moment, or that the river has crested and is flooding its banks. Given the testimony of the senses, under normal conditions, I need not doubt that what I observe is as I describe it. Of course, I may be mistaken. I may be sleepy or color-blind or drunk, and misperceiving. It may be a mirage or a dream, or I may be hallucinating. The testimony of the senses is often confused and distorted. Thus, we cannot assert with absolute certainty that what is observed is always true—only probable. Two men are standing at a bar drinking heavily. One says to the other: “You better stop drinking; your face is getting bleary!” Where is the bleariness—in the perceiver or the perceived? This does not deny that for all practical purposes we may assert that some observed facts are true.




    To say that I have observed something to be the case is one thing; however, to interpret it or to explain it is, of course, another. Similar considerations apply to more complex scientific hypotheses and theories. Often even the most well-established principles have been overthrown by later experiments and theories. Ptolemaic cosmological explanations gave way to Newtonian physics, and this was modified and supplemented by modern Einsteinian physics, which may still be brought into question. Thus no scientist can affirm with complete certainty that his or her theories have reached their final formulation, that they are perfect, eternal, and beyond question. Only theologians reserve the right to maintain their infallibility. The better part of prudence thus is to adopt the principles of fallibilism and probabilism.




    Another consideration in support of selective skepticism is the burden-of-proof argument. We are constantly bombarded on all sides by the claims of those who insist they have the truth. Whether it is belief in religion, politics, ideology, philosophy, science, the paranormal, ethics, or ordinary life, the question may be asked: Is what they claim true? Was there an eclipse in 322 BCE? Did Christ rise from the dead? Will vitamin C prevent colds? Have space astronauts been visiting the planet Earth from another galaxy? Is there life on Mars? Is reincarnation true? May people be possessed by the devil? What is the temperature at the center of the earth? Was Tchaikovsky a homosexual? Did he commit suicide? Will the stock market advance? What is the age of the universe?




    For many of these questions, we may not have answers. We may be unable to ascertain the facts. Some of our knowledge is based upon our own direct perceptions, and we may be rather certain of its accuracy. Some of it is based on the testimony of the senses of other people, second- or thirdhand; if we think they are competent observers, we may be willing to accept it. In other cases, the questions at issue are so complex that only the authorities in the field can resolve the matter. Who are the experts? Does every field have them? What do we do when they dispute about the relevant facts and the appropriate theories?




    It is clear that where we think the observation or testimony of others or the judgment of experts is reliable, we may defer to them. But in other cases, when someone makes a claim, the burden of proof is upon that person to provide the supporting evidence and proofs. If someone maintains that mermaids exist, the burden of proof is not upon me to show that they do not, but upon the claimant to show that they do. Old seafaring men reputedly claim to have seen them, especially after weeks and months at sea. The proponents of this claim often ask, “Can you disprove what we have said?” For example, can you prove that God or angels do not exist, or that Sasquatch does not exist, or that UFOs are not manned by extraterrestrial beings from afar? If you cannot, then we have the right to believe, they insist.




    Now I suppose anyone has the right to believe anything that he or she wishes. The questions are whether what they wish to accept is actually true and whether they can distinguish their wishes from objective reality. Here, doubt becomes an essential component of rationality. I don't have to prove to my five-year-old granddaughter that Santa Claus does not exist. One may never be able to do that satisfactorily to the inquisitive mind. For if I take the child to the North Pole, she may wonder whether Santa Claus is at the South Pole, or whether he has dematerialized. All beliefs should be considered to be hypotheses; whether they are true depends upon the range of evidence and the kinds of reasons that are adduced to support them. If there is insufficient evidence, then the best option may be to suspend judgment pending further inquiry. I am not denying that we can falsify some claims as ridiculous or patently false. Whether tar water can cure the hives or whether the moon is made of green cheese can presumably be tested and confirmed or disconfirmed rather conclusively.




    Therefore, some questions can be solved by reference to a range of evidence; some can be disconfirmed in the same way. Some questions may, however, be beyond present confirmation or proof. And for those, if they are meaningful options, the best course is to suspend judgment, to assume the posture of the skeptic and not postulate a conclusion until the relevant facts are in.




    In some cases, of course, we may have some evidence, but this may not be sufficient. We may suspect that something is the case, yet not be able to say that it is so. Here we can frame a hypothesis and say that it is supported to such-and-such a degree, that it is probable or improbable, without being willing to say so conclusively either way.





    This is the method that is used in the sciences. And one must grant that it is the sciences that have been the most effective in developing knowledge. Science presupposes some skepticism, but it also contributes to the positive achievement of knowledge.




    NOTES




    1. Charles Hartshorne and Paul Weiss, eds., Collected Papers of Charles Sanders Peirce (Cambridge, MA: Harvard University Press, 1934), vol. 5, pp. 223–47.




    2. Paul Kurtz, Decision and the Condition of Man (Seattle: University of Washington Press, 1965), chap. 5.


    




    [The Transcendental Temptation (1991), pp. 34–40]
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    WHAT IS SCIENCE?




    Since science presupposes some degree of skepticism in its method, we may ask, “Is there such a thing as the scientific method?” Some have denied it. If there is such a method, how does it operate? Scientific methodology is surely not an esoteric road to knowledge available only to a limited sophisticated elite. Rather, it grows out of the interests and purposes of ordinary life, and it is continuous with the use of critical intelligence elsewhere.




    Some have interpreted science solely in terms of its findings, that is, as a coherent body of abstract knowledge systematically organized. As such, science is divisible into fields of specialization. Some of these overlap and share common principles. The natural sciences, for example, draw on the principles of physics and chemistry; theories of astronomy reinforce those of geology. Similarly, the life sciences use the principles of genetic and molecular biology. The behavioral and social sciences also interact in sharing in some instances common concepts, hypotheses, and theories.





    But science, in a deeper sense, is a form of human behavior, a way of inquiring into nature. Science, in this sense, refers to an active process of investigation, a procedure for testing hypotheses and laws. The organized body of scientific knowledge accordingly is simply the product of its process or methods of inquiry.




    The purposes of science are no doubt multifarious. The aim of basic theoretical research is understanding. Here the task of scientific inquiry is (1) to observe and describe data; (2) to date, record, and classify accurately the subject matter observed; (3) to formulate general hypotheses and laws concerning regularities; (4) to explain and account for what is observed by reference to antecedent conditions and causes; (5) to verify its hypotheses and laws by means of predictions and experiments; and (6) to relate and connect these by means of more comprehensive general theories.




    The preceding is a general model, but there are wide deviations from it. And there are developing or protosciences that do not appear to fulfill all of these conditions. Some sciences, particularly the social sciences, have been able thus far to develop only a limited number of lower- or middle-range statistical correlations and tested hypotheses. Some sciences have not achieved the kinds of tested general explanations or high-level theories such as are discovered in physics and the natural sciences.




    Scientific inquiry grows out of the practical interests of everyday life. Theoretical research is often stimulated by such concerns. Social, political, and economic needs encourage scientists to find solutions to social problems. The science of mechanics, for example, was engendered in part by the desire of ballistics experts to plot the paths of projectiles fired from the newly invented cannons that were used to batter down fortifications. Atomic-energy research was accelerated by the competitive race for nuclear weapons during World War II and thereafter. Cancer research was encouraged by an increase in the incidence of the dreaded disease, by the widespread public desire to find a cure for it, and by the expenditure of large sums of money by governmental and private agencies. Here intelligence is pragmatic and utilitarian: The goal is to solve problems, discover remedies, overcome obstacles, and find applications.




    Some scientific research, however, is largely theoretical, though the quest for explanations fulfills a pervasive human curiosity. The basic question that has been raised is: “Is there a standard methodology of science, a set of procedures that scientists follow in achieving their goals?” Many philosophers of science have attempted to depict what they thought was the process of inquiry and discovery. Thus, empiricists attempted to trace knowledge to its origin in perceptions and sensations, maintaining that the mind is blank tablet, written upon by experience. Rationalists related general theories to the deductive processes of intuition and inference. Pragmatists connected all hypotheses to problem-solving processes.
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